
'II~

I
I
I
I

,y I
I
I
I
I
I
"I
I
I
I
II
'I
I
I

N00158,AR.OOOI85 - ­
NAS WILLOW GROVE

~090.3g

29600.746200

Final Report

Request for No Further Action
Installation Restoration (IR) Program Site 10 Ground Water

Naval Air Station Joint Reserve Base
Horsham Township, Pennsylvania

Contract No. N62472-92-1296
Contract Task Order Number 0074

Prepared for

Department of the Navy
Engineering Field Activity, Northeast

Naval Facilities Engineering Command
lO Industrial Highway

Mail Stop No. 82
Lester, Pennsylvania 19113-2090

Prepared by

EA Engineering, Science, and Technology
2 Read's Way, Suite 123
New Castle, DE 19720

(302) 322-3052

September 2004



29600_74

Prepared by

Final Report

Preparedfor

September 2004

DepaIiment of the Navy
Engineering Field Activity, NOliheast

Naval Facilities Engineering Command

EA Engineering, Science, and Teclmology
2 Read's Way, Suite 123
New Castle, DE 19720

Request for No Further Action
IR Program Site 10 Ground Water

Naval Air Station Joint Reserve Base
Horsham Township, Pennsylvania

Paul Caprio
Senior Geologist, PG

~~ ~~/-If-r-
M~ilton '---0

;J;:/&
/Katherine Sheedy _.
Project Manager

I­
I
I
I
;1

I
I
I
I
I
;1

I
I
I
I-
,I
I
I
I



LIST OF FIGURES Figure-1

LIST OF TABLES Table-1

1.0 . INTRODUCTION 1
1.1 OBJECTIVE 1
1.2 REPORT ORGANIZATION · 2

2.0 SITE DESCRIPTION 4
2.1 BASE/SITE LOCATION : 4
2.2 PHYSICAL FEATURES 4

2.2.1 Topography 4
2.2.2 Soil. 4
2.2.3 Geology : 5
2.2.4 Hydrology · 5

2.3 SITE HISTORY 7
2.4 PREVIOUS INVESTIGATIONS 8

2.4.1 Ground-water Results 8
3.0 FIELD METHODOLOGY 10

3.1 MONITORING WELL INSTALLATION AND DEVELOPMENT 11
3.1.1 Well Construction 11
3.1.2 Well Development : 12

3.2 DECONTAMINATION 12
3.3 GROUND-WATER PURGING AND SAMPLING : 13
3.4 SAMPLE HANDLING/CHAIN-OF-CUSTODY 16
3.5 QUALIY CONTROL (QC) SAMPLES 17
3.6 DATA VALIDATION 18
3.7 INVESTIGATION-DERIVED MATERIAL (IDM) 18

4.0 SITE CHARACTERIZATION 20
4.1 SITE SPECIFIC SOIL '..20
4.2 SITE SPECIFIC GEOLOGY ; .20
4.3 SITE SPECIFIC HYDROGEOLOGY 21

5.0 ECOLOGICAL SCREENING 23
6.0 REMEDIATION 24

6.1 REMEDIAL ACTIVITIES PERJ;'ORMED AT IR SITE 10 24
7.0 DEMONSTRATION OF ATTAINMENT .25

7.1 POINT OF COMPLIANCE (POC) : .25
7.2 REGULATORY OVERVIEW 25
7.3 STATEWIDE HEALTH STANDARD 27

7.3.1 .2003 Ground-water Sample Results : 27
7.3.2 2004 Ground-water Sample Results 29
7.3.3 Supporting Soil Analytical Data 30
7.3.4 Trend of Benzene as a Potential Contaminant of Concern 31

I
I
I
I
I
I
I
I
·1

I
I
I
I
I
I
I
I
I
I

EA Engineering, Science, and Technology

IR Site 10 NASJRB Willow Grove

CONTENTS

Project Number: 29600.74 6200
Version: Draft

Contents-l
September 2004

Final Report, Request for No Further Action



7.4 FATE AND TRANSPORT ANALYSIS (QUICK DOMENICO) 32
7.5 2003 EVALUATION OF NATURAL ATTENUATION PARAMETERS 32
7.6 VAPOR INTRUSION ANALYSIS : 33

8.0 SUMMARY AND CONCLUSIONS 34
8.1 CONCLUSIONS 34

EA Engineering, Science, and Technology

IR Site 10 NASJRB Willow Grove Final Report, Request for No Further Action

Project Number: 29600.746200
Version: Draft

Contents-2
September 2004

CONTENTS (continued)

MAP 61 AMBLER, ATLAS OF PRELIMINARY GEOLOGIC

QUADRANGLE MAPS OF PENNSYLVANIA

DELAWARE RIVER BASIN MAP, DELAWARE RIVER BASIN

COMMISION

NEW AND EXISTING WELL CONSTRUCTION DIAGRAMS

2003 AND 2004 WELL PURGING RECORDS

2003 AND 2004 CHAIN OF CUSTODIES

2003 AND 2004 DATA VALIDATION REPORTS

2003 AND 2004 WASTE MANIFESTS

2003 BORE LOGS .

HISTORIC BORE LOGS

CROSS SECTIONS

2003 USGS LOGS

BENZENE AS POTENTIAL CONTAMINANT OF CONCERN, LINE

GRAPHS

QUICK DOMENICO SPREADSHEETS

1993 FORMER PLUME FIGURE AND NATURAL ATTENUATION

TABLE

APPENDIXC:

APPENDIXD:

APPENDIXE:

APPENDIXF:

APPENDIXG:

APPENDIXH:

APPENDIX I:

APPENDIX J:

APPENDIXK:

APPENDIX L:

APPENDIXB:

APPENDIXM:

APPENDIXN:

REFERENCES

APPENDIX A:

I
I
I
I

-
-
m

·m

m

I
I
D
D
D
D
I
I
I
'I



IR Site 10 NASJRB Willow Grove

EA Engineering, Science, and Technology

,I
I
I
I
I
I
'I
m

u
I
I
.1
I
I
I
I
I
'1

I

Number

1

2

3

4

5

6

Project Number: 29600.74 6200
Version: Intemal Draft

List of Figures-l
September 2004

LIST OF FIGURES

NASJRB site location map showing base boundary (Point of Compliance) and IR

Site 10 location

Historic well locations at IR Site 10

New and existing well locations at IR Site 10 and east ofIR Site 10

Bedrock Surface Map

2003 IR Site 10 ground-water contour map

2004 IR Site 10 ground-water contour map

Final Report, Request for No Further Action



IR Site 10 NASJRB Willow Grove

LIST OF TABLES

EA Engineering, Science, and Technology

I
I
I
I
I
I
I
I
I
I

"I
I
·1

I
I
I
·1
I
I

Number

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Project Number: 29600.746200
Version: Draft

List of Tables-l
September 2004

June 1989 Ground-water Analytical Results-VOC

September 1989 Ground-water Analytical Results-VOC

December 1989 Ground-water Analytical Results-VOC

1991 Ground-water Analytical Results-VOC

1991 Ground-water Analytical Results-SVOC

1993 Ground-water Analytical Results-VOC

1997 Ground-water Analytical Results-VOC

2Q03 and 2004 Sample Identification Numbers and Collection Dates

Detected Analytes in Investigation-Derived Material

2003 Ground-water Analytical Results-VOC

2003 Ground-water Analytical Results-SVOC

2003 Ground-water Analytical Results-METALS

2003 Ground-water Analytical Results-VOC BLANKS

2003 Ground-water Analytical Results-SVOC BLANKS

2003 Ground-water Analytical Results-METALS BLANKS

2004 Ground-water Analytical Results-vot

2004 Ground-water Analytical Results-SVOC

2004 Ground-water Analytical Results-METALS

2004 Ground-water Analytical Results-VOC BLANKS

Final Report, Request for No Further Action



20 2004 Ground-water Analytical Results-SVOC BLANKS

21 2004 Ground-water Analytical Results-METALS BLANKS

23 2003 Subsurface Soil Analytical Results-VOC

29 2003 Soil Analytical Results-SVOC BLANKS

Project Number: 29600.746200
Version: Draft

List of Tables-2
September 2004

Final Report, Request for No Further Action

28 2003 Soil Analytical Results-VOC BLANKS

30 2003 Soil Analytical Results-METALS BLANKS

27 2003 Subsurface Soil Analytical Results-METALS

26 2003 Surface Soil Analytical Results-METALS

25 2003 Subsurface Soil Analytical Results-SVOC

24 2003 Surface Soil Analytical Results-SVOC

22 2003 Surface Soil Analytical Resul~s-VOC

IR Site 10 NASJRB Willow Grove

EA Engineering, Science, and Technology

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1.1 OBJECTIVE

1.0 INTRODUCTION

Project Number: 29600.74 6200
Version: Draft

Page 1
EA Engineering, Science, and Technology September 2004

This Final Report Request for No Further Action has been prepared by EA Engineering, Science,

and Technology, Inc. (EA) under Contract Number N62472-92-D-1296, as authorized by

Engineering Field Activity (EFA) Northeast, EFA Northeast, Naval Facilities Engineering

Command.

Final Report, Request for No Further ActionIR Site 10 NASJRB Willow Grove

The objective of this investigation is to adequately characterize potential impacts to ground water

and confirm or deny the presence of ground-water contaminants as a result of the release

associated with the IR Site 10 Fuel Farm in order to determine if the site conditions demonstrate

attainment for No Further Action. The objective of this report is to provide this demonstration of

attainment for No Further Action. Investigations were performed in accordance with the

Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2 of 1995).

Installation'Restoration (IR) Program Site 10 consists of a former fuel farm where Light Non­

Aqueous Phase Liquid (LNAPL) had been detected in the past. EA was initially tasked with a

ground-",:,ater investigation ofIR Site 10 at the Naval Air Station Joint Reserve Base (NASJRB),

Horsham Township, Pennsylvania (PA) in 1989. EA installed a LNAPL vacuum-enhanced

recovery system in 1998 which due to a variety of mechanical failures, is no longer operational.

.Due to communications with the Pennsylvania Department of Environmental Protection

(PADEP) it was agreed byPADEP, EFA Northeast, and EA that site contamination may have

,decreased to a low enough level to warrant site closure for ground water. However, PADEP

requested that additional ground-water samples be collected and evaluated in addition to an

evaluation of historic ground-water sample results to determine if the site can demonstrate

attainment. PADEP recommended the installation of 5 new wells and two rounds of ground­

water sampling 'of new and existing wells. Based on PADEP's review of the two recent rounds

of ground-water results, PADEP stated per conversation in June 2004 that the record of analysis

results from sampling rounds conducted from 1989 to the present provide sufficient information

to characterize the trend of ground water quality and to demonstrate attainment for No Further

Action (NFA). Note that the IR Site Soil was addressed separately from the IR Site 10 Ground

water in the Final, IR Site 10 Soil Letter Report to Support No Further Investigation at this Time

NASJRB ,Willow Grove, PA-Navy Fuel Farm, dated 19 December 2003.
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• Section 6- Remediation: Overview of the remedial activities perfonned at IR Site

10.

• Section 2 - Site Description: Presents a description ofNASJRB and IR Site 10

including: site description, physical features, and site history.

• Section 1 - Introduction: Includes the objective of the project and the report

organization.

• Section 5- Ecological Screening: Provides a comparison of site conditions to the

regulatory criteria to demonstrate that ecological screening is not required.

Project Number: 29600.746200
Version: Draft

Page 2
September 2004
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• Section 4 - Site Characterization: Presents a description of the site specific soil,

geology, and hydrogeology. This section includes the ground-water contour maps,

bedrock surface map, cross sections, bore logs, and e-logs.

• Section 7- Demonstration of Attainment: Defines the point of compliance and

provides an overview of the current regulatory status. Section 2 and Section 7 fulfills

the attainment requirements of the Statewide Health Standard in accordance with Act

2 for the potential contaminants of concern for No Further Action. This section

includes the recent ground-water analytical results in relation to the Statewide Health

Standard, line graphs of the past and recent ground-water analytical results for

benzene, fate and transport analysis, 2003 evaluation of natural attenuation

parameters, and a discussion of IR Site lOin tenns of vapor intrusion.

• Section 3 - Field Methodology: Presents a brief description of activities perfonned,

description of well installation, and ground-water sampling, sample handling/chain of

custody, quality control, decontamination, and investigation-derived material (IDM).

This section also lists the regulated substances of IR Site 10.

IR Site 10 NASJRB Willow Grove

This report provides a detailed overview of historic ground-water sampling events of the existing

ground-water monitoring wells, the two recent ground-water sampling events of the 19 existing

and 5 new ground-water monitoring wells, the approach for field. activities, sample analysis

results and data interpretation. The report is organized as follows:

EA Engineering, Science, and Technology

1.2 REPORT ORGANIZATION
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• Section 8- Summary and Conclusions: Summary and conclusion of the regulated

substances of concern in relation to demonstration of attainment for No Further

Action.

I
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2.0 SITE DESCRIPTION

2.2.2 Soil

2.1 BASE/SITE LOCATION

2.~ PHYSICAL FEATURES

Final Report, Request for No Further Action

IRSite 10, the Former Navy Fuel Farm, is located along the north side ofPrivet Road and

immediately south of the Pennsylvania Air National Guard (PAANG) portion of the Air Reserve

Station (ARS) at NASJRB. IR Site 10 is bordered by Naval Air Station (NAS) property on the

south and east and by ARS property on the north and west. Located to the north ofIR Site 10 are

ARS buildings. Several other base facilities exist within 1,000 ft of the site. IR'Site 10 is

approximately 2 acres in area and consists of above ground storage tanks (ASTs), associated

aboveground piping, paved parking lots, paved roads, and small buildings.
,

The NASJRB area lies in the Triassic Lowlands Section of the Piedmont Physiographic

Province. This section is characterized by rolling topography. Broad northeast-southwest

trending ridges in the area reflect resistant sandstone beds and diabase dikes. NASJRB occupies

a relative topographic high, which precludes surface water from flowing onto the base. IR Site

10 consists of a combination of gently sloping and flat topography. IR Site 10 surface

elevations range from 322.9 to 298.6feet (ft) above mean sea level (MSL). Natural slopes are

less than three percent, however, where a re-grading has occurred they may be steeper.

2.2.1 Topography

Project Number: 29600.746200
Version: Draft

Page 4
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The NASJRB, Pennsylvania is located in Horsham Township, Montgomery County in

southeastern Pennsylvania, approximately 15 miles northwest ofPhiladelphia (Figure 1).

NASJRB occupies approximately 1,000 acres bordered on the east by PA Route 611, on the

southwest by PA Route 463 and on the north by Keith Valley Road. NASJRB's current mission

is to provide support for operations involving aviation and to train reservists. The base provides

facilities, services, and materials and training to directly support assigned military units.

Previous and recent drilling activities at the NASJRB indicate that overburden thickness varies

from 4 to 22 ft thick. On average, the soil consists of brown, yellowish-brown, and reddish­

brown, and orange mixtures of silt, clay, and sand. Additional details relative to the soil at IR

Site 10 are presented in Section 4 of this report.

IR Site 10 NASJRB Willow Grove
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2.2.3 Geology

2.2.4 Hydrology

Site specificdetails of the geology based on recent drilling (2003) at IR Site 10 and site specific

historic bore logs are presented in Section 4 of this report.

The geology ofNASJRB has been characterized based on geologic logs of past soil borings as

, well as published information. Depth to bedrock varies from 4 to 15 ft depending on whether the

area has undergone construction activities. Regional bedrock formation dip ranges from 5 to i 5

degrees with strike to the north-northwest. Rock beds vary in thickness, often pinching out or

grading into other facies, making stratigraphic correlation difficult.

Final Report, Request for No Further ActionIR Site TO NASJRB Willow Grove

The Middle Arkosic Member of the Late Triassic Stockton Formation underlies unconsolidated

materials. Appendix A includes Map 61 Ambler, Atlas ofPreliminary Geologic Quadrangle

Maps ofPennsylvania which shows the location of the US Naval Air Station as part of the

Stockton Formation. This member consists of interbedded red shale, siltstone, and gray-tan,

medium-grained, arkosic sandstone, which were deposited as part of a coalescing fluvial channel

system. Red shale and siltstone are predominant along the southern edge of the facility, whereas

the arkosic sandstone underlies the remainder of the facility.

Project Number: 29600.746200
Version: Draft

Page 5
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The Soil Survey of Montgomery County (United States Department ofAgriculture, 1967)

indicates that five major soil series are found,within the boundaries ofNASJRB. These series

include the Laridsdale, Lawrenceville, Chalfont, and Readington silt loams and the Landsdale

loam. In addition, Made hind, consisting of shale and sandstone materials used as fill, is found

within NASJRB. Readington silt loam, Doylestown silt loam, and Made land shale and

sandstone are found within IR Site 10. On average, the soil exhibits moderate to slow

permeability that encourages rapid runoff during normal precipitation events.

The NASJRB lies within an upland area that forms a local drainage divide between the Little

Neshaminy Creek drainage basin to the north and the Pennypack Creek drainage basin to the

south. These local basins lie within the regional Delaware River drainage basin. Runoff from

base surface areas is primarily,channeled through open drainage swales and enclosed storm

sewers to five primary outfall areas. Three of these outfalls to the Park Creek. The fourth outfall

flows in an intermittent stream into the Pennypack Creek and the fifth outfall is connected to the

Northern Storm Sewer System. Appendix B includes the Delaware River Basin Map by the

Delaware River Basin Commission.
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A topographic ridge exists on NASJRB that acts as a ground and surface water divide. This

divide trends southwest to northeast and is found in the southern portion of the installation in the

vicinity of the Fire Training Area. Ground water north of this divide flows in a northwest

direction and that to the south flows in a northeast direction.

IR Site 10 lies north of this divide, therefore, flow is predominantly to the northwest. However,

because flow is predominantly through rock fractures within the bedrock or weathered bedrock,

localized flow direction may vary. Ground-water flow through arkosic sandstone is more rapid

than through shale/siltstone as evidenced by more rapid recharge rat~s during well development

and purging prior to sampling. This may also be due to the greater size and density of fractures

present within the sandstone. Site specific ground-water flow based on the 2003 and 2004

ground-water sampling events is presented in Section 4.

T4e average hydraulic conductivity has been calculated to be approximately 4.05 X 10-5

centimeters per second (cm/sec) (EA, 1998). The average ground-water velocity has been

calculated to be approximately 30 ft/year, assuming as effective porosity of 7 percent (EA, 1998)

and a current hydraulic gradient of i.43 X 10-2 ft/ft. The current hydraulic gradient is based on

the 2004 ground-water contour map discussed in Section 4. EA has conducted aquifer tests in

the past during low and high water table conditions and results of the remedial system operations

indicate that wells previously installed at IR Site 10 are low yielding. These wells typically yield

oto 2 gal per minute (gpm) during low water table conditions and 5 to 10 gpm during high water

table conditions (EA, 1998).

Project Number: 29600.74 6200
Version: Draft
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Water levels in existing monitoring wells can fluctuate several feet annually due to seasonal

influences. In most cases, ground water is obserVed within the bedrock fractures or within the

weathered zone immediately overlying competent bedrock. Static water levels not only reflect

the regional potentiometric surface, but also the composite head resulting from the different

water-yielding zones that the wells intercept. For this reason, water levels may show marked

differences between nearby wells depending on the number, location, and size of the fractures

intercepted by each well.

. Final Report, Request for No Further ActionIR Site 10 NASJRB Willow Grove
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From 1950 to 1991, two partially buried 210,000-gallon (gal) JP-4/JP-5 aviation fuel ASTs

(Tank Numbers 115 and 116) were located at the former Navy Fuel Farm. A 500-gal

underground waste oil tank and an underground diesel fuel tank of unknown size were also

located at the southwestern comer of the site.

In 1986, a spill occurred when Tank No. 115 was overfilled and fuel was released 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, but work was discontinued when light non-aqueous phase liquid (LNAPL)

was observed floating on the water within the trench. The area where LNAPL was discovered is

immediately adjacent to a former dry well. The dry well was the discharge point for water that

was periodically siphoned from bottom of tanks 115 and 116.

In March 1989, JP-5 jet fuel was detected emanating from two patches of dead grass on the west

side on Tank No. 115. In response, the two main fuel tanks (Tank Numbers i 15 and 116) were

emptied. In' 1991 the two main fuel tanks, the waste oil and diesel fuel underground storage tanks

(USTs) were removed. Inspection of the waste oil tank during removal revealedthe tank was not

intact as holes up to 1 inch in diameter were reported. Subsequent to the completion of the

removal activities, a new AST system was 'installed to the east of the former tank field location.

The new tank system consists of aboveground steel storage tanks set in a concrete berm.

The Navy completed a plIot study of remedial alternatives to address the recovery ofLNAPL

petroleum products at the Navy Fuel Farm (EA, 1996). Based on the results of the pilot study,

the Navy proceeded with a vacuum-enhanced LNAPL recovery system in 1998 to include

recovery from three existing wells (NFFW-2R, NFFW-14, and NFFW-16). The system has not

been operational since 21 September 2001. EA continued to check the recovery wells and

monitoring wells monthly for LNAPL using a hand bailer (for visual check) and an Oil/Water

Interface probe. During the December 2001 to July 2002 monitoring events, LNAPL was not

detected either in the bailer or with the Oil/Water Interface probe. However, petroleum odors

were occasionally noted. In August 2002, the Oil/Water Interface probe indicated a slight

presence ofLNAPL in the recovery well NFFW-2R. The Oil/Water Interface probe measured a

LNAPL thickness of 0.1 foot at recovery well NFFW-16. As ofAugust 2002, EA discontinued

the monitoring events due to the discussions occurring between EA, EFA Northeast, and PADEP

in relation to this investigation.
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2.3 SITE HISTORY
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2.4.1 Ground-water Results

During the 16 May 1991 ground-water sampling event, six wells were sampled: NFFW-9,

NFFW-10, NFFW-11D, NFFW-12D, NFFW-13, and NFFW-16D. Note that the wells sampled

Several investigations have been conducted at the Navy Fuel Farm to assess the extent of

petroleum hydrocarbons. Pilot studies have also been conducted to assess remedial alternatives

at the site and a vacuum-enhanced LNAPL recovery system w~s implemented in 1998. The

following was summarized from the Final Sampling and Analysis Report for Remedial Action at

the Navy Fuel Farm Naval Air Station Joint Reserve Base (NASJRB) Willow Grove, PA, dated

11 June 1998, prepared by EA for the Department of the Navy, Northern Division, Naval

Facilities Engineering Command.

Ground-water samples were collected from selected monitoring wells from June 1989 through

September 1997. Several existing wells sampled prior to 1997 were not sampled due to the

occurrence ofLNAPL (wells exhibiting LNAPL were not sampled). The historic well locations

are shown on Figure 2. The ground-water sample analysis results from June 1989 through

September 1997 have been compared to the Statewide Health Standard which is the current

Medium Specific Concentrations (MSC) for ground water using the Non-Residential values for a

used aquifer with Total Dissolved Solid~ (TDS) = <2,500 mg/L and are presented in this section.

Project Number: 29600.746200
Version: Draft
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During the ground-water sampling events in June 1989, September 1989, and December 1989,

five to six of the seven wells present onsite at the (NFFW-1 through NFFW-7) were sampled

during each of the sampling events. Well NFFW-6 was not sampled due to the presence of

LNAPL. Well NFFW-2 was not sampled during the June 1989 sampling event due to the

presence of LNAPL. The ground-water samples were analyzed for nine volatile organic

compounds (VOCs), total organic carbon (TOC), and total petroleum hydrocarbon (TPH).

Benzene, ethylene chloride, and trichloroethene exceeded the current MSCs. However,

methylene chloride exceeded the MSC in onlyNFFW-5 during one of the three sampling events.

In addition, methylene chloride is thought to be a laboratory contaminant. Trichloroethene was

only detected in one sampling event above the MSC in the duplicate version ofNFFW-7 alone.

Therefore, methylene chloride and trichloroethene are not considered to be potential

contaminants of concern. Tables 1,2, and 3 provide the VOC analytical results for ground-water

~ampling events June 1989, September 1989, and December 1989, respectively as compared to

the current MSCs.

2.4 PREVIOUS INVESTIGATIONS
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During the 4 September 1997 ground-water sampling event, ten wells were sampled: NFFW-5,

NFFW-6,NFFW-7,NFFW-8,NFFW-I0,NFFW-12,NFFW-14,NFFVV-16,NFFW-19, and

NFFW-20. The ground-water samples were analyzed for TCL VOCs. Benzene, 1,3,5­

trimethylbenzene, 1,2,4-trimethylbenzene, and naphthalene were detected above the current

MSCs. However, the analytical results that were above the MSCs for benzene, 1,3,5­

trimethylbenzene, 1,2,4-trimethylbenzene, and naphthalene were all qualified as either D (diluted

sample) or E (exceeds instrument calibration range). Table 7 provides the TCL VOC results in

comparison to the current MSCs.

Project Number: 29600.746200
Version: Draft
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in 1989 were not sampled in 1991. The ground-water samples were analyzed for 11 VOCs.

Table 4 provides the VOC results in comparison to the current MSCs. Trichloroethylene (TCE),

benzene, 1,2-dichloroethane, and 4-methyl, 1-2 pentanone exceeded the current MSCs. 1,2­

Dichloroethane results were qualified as JB (J-estimated and below the quantitation limit; B­

compound detected in method blank). The ground-water samples were also analyzed for 6

semi-volatile organic compounds (SVOC). Table 5 provides the Sy~C results in comparison to

the current MSCs. Naphthalene and bis(2-ethylhexylphthalate) exceeded the current MSCs.

Bis(2-ethylhexylphthalate) was qualified as E (E- estimated and above the quantitation limit) in

NFFW-16D.

During the June 1993 ground-water sampling event thirteen wells were sampled (NFFW-3,

NFFW-4, NFFW-5, NFFW-8, NFFW-9, NFFW-'10, NFFW-ll, NFFW-15, NFFW-17;NFFW­

18, NFFW-19, NFFW-20 and NFFW-21). Wells NFFW-l, NFFW-2R, NFFW-6, NFFW-7,

NFFW-12, NFFW-13, NFFW-14, and NFFW-16 were not sampled due to the presence of

LNAPL. The ground-water samples were analyzed for 8 VOCs, TPH (gasoline range organics­

GRO), and TPH (jet fuel). Benzene in NFFW-5, NFFW-9, NFFW-ll, NFFW-17, NFFW-18,

NFFW-19, and NFFW-20 was the only constituent that exceeded the current MSC. NFFW-17,

NFFW-18, and NFFW-20 results for benzene are qualified as J (estimated value). None of the

wells that were sampled in 1989 with benzene detected above the current MSC were sampled in

1993. Benzene was detected in NFFW-9 in 1991 and 1993, however, the benzene

concentration had decreased from 63 ug/L in 1991 to 29 ug/L in 1993. Benzene was not detected

in 1991 in NFFW-11, but in 1993 benzene was detected in that well at 16 ug/L. Table 6 provides

the VOC results in comparison to the current MSCs.
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3.0 FIELD METHODOLOGY

• Installation of five ground-water monitoring wells,

• soil sampling during the drilling of the five ground-water wells, and

The following investigative activities were performed at IR Site 10 from May through July2003

and February 2004:

Final Report, Request for No Further Action

• two rounds of ground-water sampling of the five. ground-water wells and the 19 existing

wells at IR Site 10 to adequately characterize potential impacts to ground water and .

confirm or deny the presence of ground-water contaminants as a result of the release

associated with the IR Site 10 Fuel Farm.

The first round of ground-water sampling was conducted from 19 May through 21 May 2003 and

2 June through 5 June 2003. The second round of ground-water sampling was conducted from

19 February through 26 February 2004. Sampling of the drums of Investigation-Derived

Material (IDM) generated during the 2003 and 2004 sampling event occurred on 10 June 2003

and 25 February 2004, respectively. The new ground-water monitoring wells longitude and

latitude were recorded in the field on the 9 June 2003 utilizing the Trimble Backpack GPS. The

elevations of the top of casing at the new ground-water monitoring wells were surveyed on 5

June 2003. Offsite disposal of the drums of purged ground water, decontamination water, and

Personal Protective Equipment (PPE) occurred on 2 July 2003 and 13 May 2004, respectively.

Project Number: 29600.74 6200
Version: Draft
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Field activities and laboratory analysis were performed in accordance with the PADEP approved

Final Work Plan for Various Fieldwork Efforts, Installation Restoration Program Site 10 and

11, Naval Air Station Joint Reserve Base, Pennsylvania dated March 2003 which includes a

Sampling and Analysis Plan, Quality Assurance Project Plan, and a Safety, Health, and

Emergency Response Plan. .

IR Site 10 NASJRB Willow Grove

Note that the IR Site Soil was addressed separately from the IR Site 10 Ground water. IR Site 10

Soil was addressed in the Final, IR Site 10 Soil Letter Report to Support No Further

Investigation at this Time NASJRB Willow Grove, PA-Navy Fuel Farm, dated 19 December

2003.

I
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3.1.1 Well Construction

The wells were completed with a well cover and locked.

Ground-water monitoring wells were installed using air rotary drill techniques. Well

construction was performed in accordance with PADEP Bureau of Watershed Management

Ground-water Monitoring Guidance Manual, 1 December 2001.

The placement of screens were based on the United States Geological Survey (USGS)

interpretations of the USGS e-Iogs in the field. The e-Iogs were interpreted in the field by USGS

to distinguish areas of high water flow zones. Screens were placed within a high water flow

Final Report, Request for No Further Action

In May 2003, five ground-water monitoring wells (10MW24, 10MW25; 10MW26, 10MW27,

and 10MW28) were installedat the site: The ground-water monitoring well locations including

the five new wells and the pre-existing wells are presented on Figure 3. The monitoring well

construction diagrams are provided in Appendix C. The ground elevations and top of casing

elevations are provided on the well construction diagrams and/or the bore logs (Section 4).

IR Site 10 NASJRB Willow Grove
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3.1 MONITORING WELL INSTALLATION AND DEVELOPMENT

During the period 1 May through 14 May 2003, five borings (during drilling to install the five

new ground-water monitoring wells) were advanced to depths ranging from 40 ft to 121 ft below

ground surface (bgs). Surface and subsurface soil samples were collected from the borings

(addressed under separate document as IR Site 10 Soil as stated above). The borings (well

locations) were accomplished by advancing a 1O-inch or 12-inch diameter bore hole through the

overburden to the top of desired sample intervals by air rotary drill. Ground water was

encountered within bedrock during drilling.

The newly installed ground-water monitoring wells (lOMW24, 10MW25, lOMW26, and

10MW28) were constructed using a 4 inch inside diameter, flush-threaded PVC screen (0.020

slot) and PVC riser and were completed with 10 ft of screen ea.ch. The annular space between

the well and bore hole was backfilled with chemically inert sand to a depth 2 ft above the top of

the screen. Soundings of the depth to the top of the sand were made continuously during well

installation to minimize bridging. A bentonite seal was tremied above the filter pack and was

composed of commercially available coarse-grade bentonite. The bentonite seal was placed at

the top ofbedrock to prevent seepage. The bentonite was hydrated following placement.

Remaining annular space was backfilled to grade with cement-bentonite grout. Note that

10MW27 is an open bore hole (Appendix C).

I
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3.2 DECONTAMINATION

• Rinsed with isopropyl alcohol followed by a nitric acid rinse.

• Rinsed thoroughly with potable water supplied by NASJRB.

• Rinsed thoroughlywith de-ionized water.
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• The equipment was allowed to air dry be·fore reuse.

IR Site 10 NASJRB Willow Grove

• Cleaned thoroughly with potable water and detergent (alconox or liquinox), using a brush

to remove particulate matter and surface films.

The primary objective of the decontamination process was to prevent the accidental introduction

of potential contaminants to non-conta;minated areas and/or samples.

Project Number: 29600.746200
Version: Draft

Page 12
EA Engineering, Science, and Technology September 2004

zone interval. The e-Iogs are presented and discussed in Section 4 in tenns oflow, moderate,

and high water flow zones.

A decontamination pad was constructed adjacent to the EA remediation shed at IR Site 10. The

pad consisted of three layers of heavy-gauge plastic and was bounded by hay bales. The

dimensions of the pad were sufficient to accommodate the back of the drill rig and deep enough

to contain and store sediment and water from the decontamination procedure. Potable water for

the decontamination was drawn from the truck wash station located adjacent to Building 78 at

NASJRB, PA. Down-hole equipment (including bits and rods) related to drilling was pressure

washed between each well location.

Other non-dedicated sampling equipment including split spoons, submersible pumps, interface

probes (IFPs), etc. were decontaminated as described below:

3.1.2 Well De~elopment

The newly installed ground-water monitoring wells were developed in May 2003 by personnel

from Eichelbergers, Inc. Each well was first mechanically surged using a submersible pump and

pumped clear of sediment. Surging continued until little or no sediment entered the well.

Following the surging process, each well wascontinuously pumped using a submersible pump.

Pumping continued until the water was visibly clear and free of fines, and a minimum removal of

three times the standing water volume in the well (to include the well screen and casing plus

saturated annulus, assuming 30 percent porosity).

I
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• EDB by Method 504

• TCL SYOC by Method SW 846 8270C

• TCL VOC by Method SW 846 8260 B

• Benzo(a)pyrene by Method SW 846 8310
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• TAL Metals by Method SW 846 6010B

EA Engineering, Science, and Technology

• Methane (natural attenuation parameter) by Method RSK 175

.0 Bromoform, Dibromoch10romethane, and Cumene by Method SW 846 8260B with 25 ml

purge.

The 151 round of ground-water samples were submittedto Lionville Laboratory, Inc. for analysis

of the following parameters and methods:

The wells were purged and sampled using low-flow sampling methodology. The wells were

purged by continuously pumping the monitoring well using a submersible pump equipped with

dedicated 3/8-in. inside diameter polyethylene tubing. Temperature, pH, specific conductivity,

redox potential (ORP), dissolved oxygen (DO), and turbidity were monitored in-line utilizing a

Horiba U-22 water quality meter. Ground water was withdrawn at a rate of200 mllmin and

water quality measurements were collected at 4 to 5-minute intervals. Pumping continued until

the following criteria were met: water quality parameters had stabilized (±0.1 for pH units, ±3%

for temperature and conductivity, ±10 mv for redox potential (ORP), and ±10% for turbidity and

DO). Appendix D presents the Well Purging and Sampling Records. Gauging data for the wells

are presented on the Well Purging and Sampling Records. Table 8 summarizes the identification

and collection date for each ground-water sample during both of the ground-water sampling

events.

The 151 and 2nd ground-water sampling events occurred in May - June 2003 and February 2004,

r.espectively. A two-person field team gauged and sampled each of the 5 newly installed ground­

water monitoring wells and the 19 existing ground-water monitoring wells during both of the

ground-water sampling events. Water levels were gauged using an oil and water IFP.

3.3 GROUND-WATER PURGING AND SAMPLING

IR Site 10 NASJRB Willow Grove
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• Ferrous Iron by HACH Color Disc Kit

• Hydrogen Sulfide by HACH Color Chart Kit

• Sulfate by HACH Colorimeter
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In addition to methane, temperature', pH, dissolved oxygen, andEh, the 1st round of ground-

water samples were analyzed for the following additional natural attenuation parameters and

methods in the field as per PADEP request:
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The method numbers were approved by PADEP as documented in the Final Work Plan for

Various Fieldwork Efforts, Installation Restoration Program Sites 10 and 11, Naval Air Station

Joint Reserve Base; Willow Grove, Pennsylvania dated March 2003. However, based on the 1st

round of ground-water analytical results (i.e. dilutions), PADEP advised EA to utilize lower

laboratory detection limits during the 2nd round of sampling in order to be conservative when

comparing the analytical results with the PADEP Statewide Health Standards (calculated

Medium Specific Concentration). In addition, PADEP stated that the laboratory detection limits

for the regulated substances of concern for IR Site .1 0 must meet the MSCs. PADEP also stated

that the laboratory detection limits for analytes that were analyzed for and not documented as

regulated substances of concern for IR Site 10 must either meet the MSCs or Practical

Quantitation Limits (PQLs). The regulated substances of concern for IR Site 10 were

documented by PADEP in an email dated 13 February 2003 titled Site 10/Site IISAP and QAPP

Review Comments, NASJRB Willow Grove COCs.xls. These regulated substances of concern

(portion of Table IV-9 Short List ofPetroleum Products, PADEP Act 2, Technical Guidance

Manual, S~ction IV General Guidance) for IR Site 10 are as follows:

I
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Benzene
Toluene
Ethyl benzene
Xylenes (total)

Jet Fuel Naphthalene
Cumene
EDC (1 ,2-dichloroethane)
EDB (1,2-dibromoethane)
Lead (total)
Fluorene
Benzene
Toluene

Diesel Fuel Ethyl benzene
Cumene
Naphthalene
Phenanthrene
Pyrene
Benzene
Toluene
Ethyl benzene
Cumene
Naphthalene

Used Motor Oil Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Lead (total)
Benzo(g,h,i)perylene

The 2nd round of ground-water samples were not analyzed for the following natural attenuation

parameters and methods as directed by PADEP:

• Ferrous Iron by HACH Color Disc Kit

• Sulfate by HACH Colorimeter

.• Methane by RSK 175

• Hydrogen Sulfide by HACH Color Chart Kit
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• TCL VOC by SW 846 8260 B

IR Site 10 NASJRB Willow Grove

Based on the need to 19wer the laboratory detection limits, the 2nd round of ground-water

samples were submitted to Lionville Laboratory, Inc. for analysis of the following parameters

and methods:
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3.4 SAMPLE HANDLING/CHAIN-OF-CUSTODY

• TAL Metals by Method SW 846 60lOB

• Benzo(a)anthracene

• Pentachlorophenol by Method SW 846 8151
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• Chrysene

• Benzo(b)fluoranthene

• Benzo(k)fluoranthene

• Benzo(a)pyrene

• Indeno(1,2,3-cd)pyrene

• Dibenz(a,h)anthracene

• Benzo(g,h,i)perylene

• Hexochloroethane, hexachlorobenzene, and hexachlorobutadiene by Method SW 846

8121

• The following PAHs by Method SW 846 8310:

• 1,1,2,2-Tetrachlorothane by Method SW 846 8021
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• Bromoform, Dibromochloromethane, and Cumene by EPA Method 8260B with 25 ml

purge.

• TCL Sy~C by Method SW 846 8270C

• EDB by Method SW 846 8011

IR Site 10 NASJRB Willow Grove

The samples were sent via Federal Express and/or hand delivered to Lionville Laboratory, Inc.

for analysis. Chain of custody forms were initiated by the sampler at the time samples were

collected. Following sample collection, containers were sealed and placed in a cooler with

bagged ice and cooled to 4°C or less. The chain of custody was phlced in a plastic bag and taped

L
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3.5 QUALIY CONTROL (QC) SAMPLES

The results of the field duplicates were compared to the actual sample to determine laboratory

consistency in the results. QC samples were preserved, handled, transported, and analyzed in a

manner identical to the actual samples. The duplicate sample and MS/MSD identification
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to the inside of the cooler lid. The cooler was sealed with adhesive tape, labeled, and secured

with custody seals. Copies of the chain of custody for each sampling event and laboratory

analytical reports are included in Appendix E.

One rinsate blank, one field blank, and one matrix spike/matrix spike duplicate (MS/MSD) were

analyzed from each of the 1st and 2nd ground-water sampling events. In addition, a trip blank set

was submitted for analysis with each batch ofVOCs for a total of 5 trip blank sets analyzed from

the 1st round of ground-water sampling and 6 trip blanks sets analyzed from the 2nd round of

sampling. The QC samples were analyzed for the same constituents as discussed above

depending on the media analyzed.
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Note that during the 2nd round of sampling Federal Express (FedEx) failed to deliver the sample

bottles collected on .Friday, 19 February 2004 for 20 February 2004 Saturday delivery as

indicated on the Fedex air bill and receipt. The samples arrived at the laboratory on Monday, 23

February 2004. A few of the sample bottles were warmer than the laboratory cut off

temperature of6 0c. Therefore, well numbers 10MW20, lOMW25, IOMW27 and the MS/MSD

sample associated with 10MW25 and the rinsate blank were resampled for the full suite of

analysis as per EFA Northeast direction. In addition, in a Fedex delivery to the lab on 25

February 2004, 14 bottles were broken in total. The laboratory contacted EA and stated that,

except for two wells, there was enough sample volume remaining that the incident did not impact

the analysis. There was insufficient sample volume to complete the pentachlorophenol analysis

for well numbers 10MW01 and 10MW18. Therefore, EA returned to the site and resampled

these two wells for pentachlorophenol analysis only.

Samples collected for analysis were recorded in the soil boring logs, well purging and sampling

records, and/or project field notebooks. These notebooks will be kept on file for reference. Each

sample collected during field activities was given a unique sample identification (ID) used to

establish each discrete sampling point The sample ID was included on the chain of custody and

bottle label. This information was entered into the appropriate data tables and appended to the

laboratory electronic data deliverables (EDD).
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3.6 DATA VALIDATION

• TCLP VOC'by SW846 8260B

• TCLP Herbicides by SW846

• TCLP Pesticides by SW846 8081A
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In addition, the water contained within the drums was sampled for reactive cyanide by SW846

9014, reactive sulfide by SW846 9034, corrosivity by SW846 111O(mod), and ignitability by

SW846101O.

• TCLP Metals by SW846 6010B

An independent third-party validator performed the data validation on the laboratory data

excluding the Full TCLP, reactivity, corrosivity, and ignitability analysis. The procedure

followed the U.S. EPA Region Ill's data validation procedures: "Region III Modifications to the

Laboratory Data Validation Functional Guidelines for Organic Data Review, Multimedia, Multi­

Concentration" (dated September 1994); "Region III Modifications to the Laboratory Data

Validation Functional Guidelines for Evaluating Inorganics Analyses" (dated April 1993). The

results of the data validation are provided in Appendix F. No major problems were noted.

3.7 INVESTIGATION-DERIVED MATERIAL (IDM)

• TCLP SVOC by SW846 8270C

IDM, consisting of soil cuttings, rock cuttings, decontamination water, and purged water

generated during field activities, were contained in 55-gal drums that were suitable for storage of

hazardous materials [U.S. Department ofTransportation (DOT) 17-H or 17-E 55-gal drums] and

staged adjacent to the EA remediation shed at IR Site 10. In addition, used PPE was placed in

plastic garbage bags along with the decon pad plastic sheets and contained in 55-gallon drums.

The drums were labeled with weather-resistant labels with indelible marker. The labels provided

the following information: site number, well number, contents of drums, point-of-contact, date,

and telephone number. The soil and water contained within the drums were analyzed following

disposal parameters and methods disposal:
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numbers and their associated representative sample identification number are listed in the Table

8,
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Based on laboratory analytical results (Appendix F) of fourteen representative samples collected

from the soil cuttings and water were characterized as a non-hazardous waste and were removed

for disposal on 2, July 2003 and 13 May 2004 by Capitol Environmental Services, Inc. The

waste manifests are included in Appendix G. IDM Analytes·detected above the reporting limit

are shown in Table 9.
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4.2 SITE SPECIFIC GEOLOGY

4.0 SITE CHARACTERIZATION

4.1 SITE SPECIFIC SOIL

Final Report, Request for No Further Action

Dark yellowish brown sand and clay
mixture or sand

Reddish brown sand and clay mixture

Reddish brown sand and clay mixture

Reddish brown sand with traces of clay

Dark reddish brown sand and clay mixture22

10

14

16

10

10MW25

10MW26

10MW24

10MW28

10MW27

Bore logs showing the detailed overberden are presented in Appendix H. In addition, the bore

logs provide the longitude and latitude for each of the five newly installed wells. Bore logs of

the earlier well locations at IR Site 10 are presented in Appendix I. Two cross sections

(including water bearing units) covering from west to east of IR Site 10 are included in Appendix

J. Note that 10MW27 and 10MW28 are located eastofIR Site 10 at NASJRB. The cross

section from NFFW-15 to NFFW-21 consists predominately of clayey silt to silty clay and silt

with some sandy silt to fine sandin the east with some fill (NFFW-21). The cross section from

10MW25 to 10MW28 consists predominately of sandy silt to fine sand with some fill at NFFW­

21".
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IR Site 10NASJRB Willow Grove

Recent drilling activities in 2003 atNASJRB indicates that bedrock is encountered between 10 to

22 ft bgs at IR Site (lOMW24, 10MW25, and 10MW26) and at 10 ft bgs to the east ofIR Site 10

(10MW27 and 10MW28). The predominate bedrock type and depth that bedrock was

encountered at each of the five new well locations is as follows:

Recent drilling activities in 2003 at theNASJRB indicates that overburden thickness varies from

10 to 22 ft thick. The predominate soil type at each of the five new well locations along with the

overburden thickness is as follows:
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4.3 SITE SPECIFIC HYDROGEOLOGY
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10MW24
14 Dark Reddish Brown shale and/or

sandstone

10MW25
22 Dark Reddish Brown sandstone, siltstone,

and/or shale
16 Dark yellowish brown, dark grayish brown,

10MW26 and dark gray sandstone, siltstone, and/or
shale

10MW27 10 Reddish brown sandstone/siltstone

10MW28 10 Reddish brown sandstone/siltstone

In addition,the e-Iogs produced by the USGS are included in Appendix K. USGS interpreted the

e-Iogs in the field to determine where the low, moderate, and high water zones were present.

USGS based on the locations of the highest water zones proposed intervals were 10 ft screen(s)

could be installed. The suggested placement of screen interVal(s) in the high water zones is

handwritten on the e-Iogs in Appendix K by USGS.

Bore logs showing the detailed geology are presented in Appendix H. In addition, the bore logs

provide the longitude and latitude for each of the five newly installed wells. Bore logs of the

earlier welliocation~ at IR Site 10 are presented in Appendix 1. Two cross sections (including

water bearing units) covering west to east ofIR Site 10 are included in Appendix J. Note that

10MW27 and 10MW28 are located east ofIR Site 10 at NASJRB. The cross section from

NFFW-15 to NFFW-21 consists of interbedded siltstone, shale, and sandstone of the Stockton

Formation. The cross section from 10MW25 to 10MW28 consists of interbedded siltstone,

shale, and sandstone of the Stockton Formation.·

Figure 4 presents the bedrock surface map. The bedrock surface map presents the contour lines

of the bedrock surface elevations throughout IR Site 10 and to the northeast ofIR Site 10. The
. (

bedrock surface'map is based on the 2003 bore logs, historic bore logs, and on Site 1 bore logs

(Tetratech, 2003). The bedrock surface elevations within IR Site 10 decrease in elevation from

south to north.
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Hydrogeologic water levels in existing monitoring wells throughout NASJRB can fluctuate

several feet annually due to seasonal influences and different water-yielding zones that the wells

intercept. The IR Site 10 newly installed wells (10MW24, 10MW25, 10MW26, 10MW27, and

1OMW28 on Figure 3) were.gauged during the two recent ground-water sampling events.

Ground water was measured at depths ranging from 5 ft bgs to 24 ft bgs (generally in bedrock)
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during the 2003 ground-water sampling event. Ground water was measured at depths ranging

from 5 ft bgs to 27 ft bgs (generally in bedrock) during the 2004 ground-water sampling event.

Ground-water flows from the south to the north at IR Site 10 and the surrounding area. The

ground-water flow is based on the 2003 and 2004 sampling events. The 2003 and 2004 ground­

water contour lines and flow direction are presented on Figure 5 and 6 , respectively.
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(1)"Jet fuel, gasoline, kerosene, number two fuel oil or diesel fuel are the only constituents

detected onsite;"

(3)"The site has features, such as buildings, parking lots or graveled paved areas, which would

obviously eliminate the specific exposure pathways, such as soil exposure."

/

(2)"The area of contaminated soil is less than 2 acres and the area of contaminated sediment is

less than 1,000 square feet."

IR Site 10 ground water demonstrates attainment in regulation with the attainment level equal to

1I10th of the value in Appendix A, Tables 3 and 4, In addition, IR Site 10 falls under paragraph

(1) based on that the past release consisted of petroleum products alone.
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5.0 ECOLOGICAL SCREENING
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IR Site 10 NASJRB Willow Grove

In order to assure completeness the need for ecological screening has been evaluation against the

PADEP Act 2 Chapter 250.311 Evaluation of Ecological Receptors criteria listed in Chapter

250.311(b) paragraph (1), (2), or (3). The criteria states "no additional evaluatiori is required if

the remediation attains a level equal to 1I10th of the value in Appendix A, Tables 3 and 4, except

for constituents of potential ecological concern identified in Table 8, or if the criteria in

paragraph (1), (2), or (3) are met."
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• Recoverable amounts of LNAPL remain in the subsurface.

6.0 REMEDIATION

6.1 REMEDIAL ACTIVITIES PERFORMED AT IR SITE 10

• Vacuum enhanced LNAPL recovery may no longer be cost effective at this site.
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• LNAPL recovery decreased significantly (85 percent) since 1998.

Based on' the Final System Performance Report, PADEP agreed that site contamination may

have decreased to a low enough level to warrant a possible path to site closure. However,

PADEP requested that additional ground-water samples be collected and evaluated. The 2003

and 2004 analytical results are discussed in Section 7. Note that based on the most recent

gauging events discussed in Section 2, LNAPL did not appear to be present within the existing

wells based on the IFP readings. In addition, no LNAPL was encountered during the 2003 and

2004 sampling events.

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

table elevation an/or low rainfalL.

• System operation developed a cone depression around the recovery wells and the

system captured and recovered LNAPL.

• Approximately 41-gal ofLNAPL was recovered in 2000.
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Remediation activities onsite also included the removal of ASTs and USTs as discussed in

Section 2 and the removal of approximately 6500 cubic yards of soil associated with the tank
. \

removals (EA, 1994).

As summarized in Section 2, the remedial action taken at IR Site 10 consisted of a vacuum­

enhanced LNAPL recovery system that was implemented in 1998 and taken offline in 200l.

Based on the PADEP approved Final System Performance Report, Vacuum Enhanced LNAPL

and Ground-water Recovery and Treatment System, January 2000 through December 2000, Site

10 Navy Fuel Farm dated June 2001, the report concluded the following:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



7.0 DEMONSTRATION OF ATTAINMENT

7.2 REGULATORY OVERVIEW

7.1 POINT OF COMPLIANCE (POC)

3. Comparison of past ground-water analytical results with the Statewide Health

Standard which is the current applicable calculated
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2. Completion of an analysis of ground water through the statistical time trend analysis

(fate and transport analysis-Quick Domenico) which evaluates the plume stability and

shows that the contaminant concentrations at the point of compliance will not exceed

the standard within 1,000 ft downgradient of the property boundary (NASJRB

. boundary) within 30 years. The time trend analysis is based on the two recent rounds

of ground-water sampling from 2003 and 2004.

As outlined in Section 1, the objective of this investigation is to adequately characterize potential

impacts to ground water and confirm or deny the presence of ground water potential

contaminants of concern as a result of the release associated with the IR Site 10 Fuel Farm in

order to determine if the site can demonstrate attainment for No Further Action, Given the past

and recent investigations performed at IR Site lOin terms of ground water, the following actions

were completed in order to realize the objective and are presented in this Section unless

otherwise noted.

1. Comparison of the ground-water quality data (2003 and 2004) to the Statewide Health

Standard (calculated MSC) before the point of compliance. In addition, the soil

analytical results are being discussed solely as supporting documentation of ground­

water analytical results of the newly installed wells.

IR Site 10 NASJRB Willow Grove

For attainment of the. Statewide Health Standard for ground water, the point of compliance is the

property boundary that existed at the time the contamination was discovered as shown on Figure

1. Therefore, for IR Site 10 the point of compliance is considered to be the boundary of

NASJRB, Horsham Township. Statewide health standards shall be attained at and beyond the

point of compliance. For the purposes of demonstrating attainment of the statewide health

standard for ground water the following wells will be identified as compliance wells

(downgradient wells): NFFW-10, NFFW-15, and NFFW-17. These wells are compliance wells

because they are located downgradient of the site before the point of compliance.
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(4) One ofthe following are met:

(ii) The remediation includes source removal or containment actions which

would reduce the chemical flux into the plume.

(2) Parameters affecting the fate and transport of regulated substances within the plume have

been fully evaluated.

(1) There is adequate spatial monitoring of the plume upgradient which indicates a decreasing

concentration trend toward the downgradient property boundary.

Final Report, Request for No Further Action
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MSC (discussed in Section 2). In addition, the past analytical results were compared

with the two recent rounds (2003 and 2004) of ground-water analytical results to

show the trend of benzene. This trend only included the wells that are currently

present onsite and is discussed in this section.

4. Limited evaluation of natural attenuation parameters qualitatively from the 2003

ground-water sampling event.

(i) The age of the plume is sufficiently well known to permit a judgement to

be made regarding its stability.

5. Discussion of Vapor Intrusion as per the Land Recycling Program Technical

Guidance Manual-Section IVA. 4, Vapor Intrusion into Buildingsfrom Groundwater

and Soil under the Act 2 Statewide Health Standard, 24 January 2004.

(3) Concentrations of regulated substances in the plume at the point of compliance monitoring

wells along the downgradient property boundary are all less than or equal to the ground-water

standard or the limit relating to the PQL, whichever is higher, in all samples collected during the

quarters of monitoring.

In addition, Act 2 guidance requires that the demonstration of attainment for ground water be

based on a sufficient number and locations of monitoring wells necessary to demonstrate

attainment and eight consecutive quarters of ground-water data. However, as an alternative to

eight consecutive quarters of ground-water data, PADEP may accept fewer rounds of ground­

water sampling [25 Pa._Code § 250.704(d)(1-4(ii))]under the following conditions:

IR Site 10 NASJRB Willow Grove

Based on PADEf's review of the two recent rounds of ground-water results, PADEP stated per

conversation in June 2004 that the record of analysis results ,from sampling rounds conducted
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7.3 STATEWIDE HEALTH STANDARD

7.3.1 2003 Ground-water Sample Results

Benzene slightly exceeded the applicable calculated MSC in a newly installed well, IOMW24.

Note that the result is qualified as J which indicates an estimated value. No other TCL VOCs

The past ground-water analytical results discussed in Section 2 and the recent ground-water

analytical results discussed below in this section were compared to the current MSC for ground

water using the non-residential values for a used aquifer with TDS = < 2,500 mg/L.

Final Report, Request for No Further Action

The remediation standard was selected as per the guidance in the PADEP Act 2 Technical

Guidance Manual, Section II Remediation Standard, Section B Statewide Health Standard, dated

4 May 2002.

The soil sample analytical results (discussed below in terms relative to the ground-water

analytical results) were compared to the calculated remediation standard. The guidance provides

the following procedure for evaluation of soil samples collected between 0 to 15 ft bgs. The soil

standard involves comparing two numerical standards: the direct contact number versus the

greater of the two soil-to-ground-water numbers (the generic value versus the 100 X the ground­

water Medium-Specific Concentration (MSC)). The appropriate standard is the lowest value that

is either the direct contact number or the greater of the two soil-to-groundwater numbers. The

direct contact number for IR Site lOin determining the appropriate standard is the non­

residential surface soil (0-2 feet bgs) and·the nonresidential subsurface soil (2 ft to 15 ft bgs).

The soil-to-groundwater number for IR Site lOin determining the appropriate standard is a used

aquifer with total dissolved solids less than or equal to 2500 mg/L for non-residential.
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from 1989 to the present provide sufficient information to characterize the trend of ground water

quality and to demonstrate attainment. The discussion of how the site'meets these criteria is

presented in Section 8.

IR Site 10 NASJRB Willow Grove

A total of 24 ground-water samples and 1 duplicate were submitted from the 151 recent round

(2003) of ground-water sampling for laboratory analysis for the constituents listed in Section 3

from the new and existing ground-water monitoring wells. The new ground-water monitoring

wells were installed in May2003 and June 2003. Validated laboratory data results are provided

in Appendix F and summarized on the tables as described below. In addition, ferrous iron,

sulfate,and hydrogen sulfide were analyzed in the field for natural attenuation purposes and are

. discussed separately in Section 7.5.
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exceeded the applicable calculated MSCs as shown on Table 10. The wells downgradient

(compliance wells) of 10MW24 did not exceed the applicable calculated MSC for benzene,

However, benzene will be further ev:aluated in Section 7.4 (Fate and Transport Analysis).

The quality control analytical results associated with the soil samples are provided in Table 13,

Table 14, and Table 15 for TCL VOC (includes methane), TCL SVOC, and TAL Metals,

respectively. There were a few quality control analytical results slightly above the laboratory

detection limit. However, the majority of these results were qualified as B, L, or R. The B

qualifier for inorganics signifies that the parameter was between the Instrument Detection Limit

and the Contract Required Detection Limit. The B qualifier for organics signifies the analyte

was found in the associated blank as well as in the sample. This indicates possible/probable

TAL Metal concentrations exceeded the applicable calculated MSCs as shown on Table 12.

Lead exceeded the applicable calculated MSC in two (10MW2R and 10MW14) of the twenty­

four investigative ground-water samples and in the field duplicate sample (10DUPOl(10MW2R»

associated with one of the two investigative samples. However, the compliance wells did not

exceed the applicable calculated MSC for lead. The remaining TAL Metals (iron, manganese,

and aluminum) that exceeded the applicable MSCs are not regulated substances (Section 3)

associated with type of releases that occurred at the site: Therefore, iron and manganese are not

considered potential contaminants ofconcern.

Bis(2-ethylhexyl)phthalate exceeded the applicable calculated MSC in three of the 24 ground­

water samples including a duplicate sample, However, bis(2-ethylhexyl)phthalate was detected

in all the quality control sa.niples collected, therefore, the laboratory was contacted to inquire if

bis(2-ethylhexyl)phthalate is a common laboratory contaminant. In an email dated 2 April 2004,

Lionville Laboratory stated bis(2-ethylhexyl)phthalate is ubiquitous in the environment including

sampling media, sampling clothing, laboratory worker clothing, dust particles, milk cartons,

teething rings, children toys, etc. In addition, bis(2-ethylhexyl)phthalate is not a regulated

substance (Section 3) associated with past site releases. Therefore, bis(2-ethylhexyl)phthalate is

not considered a potential contaminant of concern. Benzo(a)pyrene slightly exceeded the

applicable calculated MSC in the duplicate sample alone of the 24 ground-water samples. Note

that the result is qualified as L indicating that the analyte is present, but the reported value may

be biased low, and the actual value is expected to be higher. However, benzo(a)pyrene in the

investigative sample associated with the duplicate sample did not exceed the applicable MSC. In

addition, the compliance wells did not exceed the applicable calculated MSCs for SVOCs.

However, benzeno(a)pyrene will be further evaluated in Section 7.4 (Fate and Transport

Analysis). No other SVOCs exceeded the applicable MSCs as shown on Table 11.

Final Report, Request for No Further ActionIR Site 10 NASJRB Willow Grove
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7.3.2 2004 Ground-water Sample Results

Benzene was not above the applicable calculated MSC in 10MW24 or in any of the other well

samples. Therefore, benzene is a not a potential contaminant of concern. No other TCL VOCs

exceeded the applicable calculated MSCs as shown on Table 16.

Lead slightly exceeded the applicable calculated MSC in two (10MW2R and 10MW07) of the

twenty-four investigative ground-water samples. The lead concentration in 10MW07 is qualified

as B which for an inorganic indicates that the parameter was between the Instrument Detection

Limit (IDL) and the Contract Detection Limit (CRDL). In addition, note that the lead

concentration of 10MW07 did not exceed the applicable calculated MSC in 2003. Note the lead
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blank contamination. The L qualifier signifies that the reported value may be biased low and the

actual value is expected to be higher. The R qualifier signifies that the analyte mayor may not

be present in the sample, therefore, the result is uI,lUsable.

Final Report, Request for No Further ActionIR Site 10 NASJRB Willow Grove

A total of 24 ground-water samples and 1 duplicate were submitted from the 2 od current round

of ground-water sampling for laboratory analysis for the constituents listed in Section 3 from the

new and existing ground-water monitoring wells. The new ground-water monitoring wells were

installed in May 2003 and June 2003. Validated laboratory data results are provided in Appendix

F and summarized on the tables as described below. Ferrous iron, sulfate, methane, and

hydrogen sulfide were not analyzed in the field for natural attenuation purposes as advised by

PADEP.

Bis(2-ethylhexyl)phthalate exceeded the applicable calculated MSC in four of the 24 ground­

water samples not including the duplicate associated with one of the four ground-water samples.

However, three of the four ground-water samples is qualified as B. The B qualifier for an organic

signifies the analyte is found in the associated blank as well as in the samples and indicates a

possible/probable blank contamination. The remaining sample result (lOMWI2) indicated bis(2­

ethylhexyl)phthalate above the applicable calculated MSC. However, note that

bis(2ethylhexyl)phthalate is a common laboratory contaminant and is ubiquitous, in the

environment. In addition, bis(2ethylhexyl)phthalate is not a regulated substance related to the

past releases of the site. Therefore, bis(2-ethylhexyl)phthalate is not a potential contaminant of

concern. Benzo(a)pyrene slightly exceeded the applicable MSC in"one (10MWI7(NFFW-17)­

downgradient well) ofthe 24 ground-water samples. The fate and transport analysis (Section

7.4) will further investigate benzo(a)pyrene as a potential contaminant of concern. No other

TCL SVOCs exceeded the applicable MSCs as shown on Table 17.
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7.3.3 Supporting Soil Analytical Data

No TCL svac concentrations exceeded the applicable calculated MSCs as shown on Table 24

and Table 2~, for surface and subsurface soil, respectively. In relation to ground water, the 2003

No TCL vac concentrations exceeded the applicable calculated MSCs as shown on Table 22

and Table 23 for surface and subsurface soil; respectively. In relation to ground water, the 2004

ground-water analytical sample results for TCL VOCs from the newly installed wells also did

not exceed the applicable calculated MSCs. Therefore, these soil sample results are consistent

with the 2004 ground-water sample results discussed in Section 7.3.2.

A total of 10 soil samples and 1 duplicate were submitted for laboratory analysis for TCL vac,
TCL SVOC, and TAL Metals from the soil borings of the newly installed wells completed in

May 2003. Validated laboratory data results are provided in Appendix F. Note that the IR Site

10 Soil was addressed separately from the IR Site 10 Ground water in the Final, IR Site 10 Soil

Letter Report to Support No Further Investigation at this Time NASJRB Willow Groye, PA-Navy

Fuel Farm, dated 19 December 2003. These soil sample results are provided here solely as

supporting information relative to the IR Site 10 ground-water results. .

Final Report, Request for No Further ActionIR Site 10 NASJRB Willow Grove

The quality control analytical results associated with the ground-water samples are provided in

Table 19, Table 20, and Table 21 for the constituents listed above that were analyzed for the 2nd

recent round of ground-water sampling. There were a few quality control analytical results

slightly above the laboratory detection limit. However, some of the results were qualified as B

(inorganics only), K, or J. The B qualifier for inorganics indicates that the parameter was

between the Instrument Detection Limit (IDL) and the Contract Required Detection Limit

(CRDL). The K qualifier indicates the analyte is present, the reported value may be biased high,

and the actual value is expected to be lower. The J qualifier indicates an estimated value.
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concentration of 10MW14 in 2003 slightly exceeded the applicable calculated MSC and does not

exceed the applicable calculated MSC in 2004. The lead concentration of 10MW2R exceeded

the applicable calculated MSC in both 2003 and 2004, however the lead concentration decreased

from 2003 to 2004 from 8.3/7.8 ug/L to 5.1 ug/L. However, the compliance wells did not detect

lead above the applicable calculated MSC. The remaining TAL Metals (aluminum, iron, and

manganese) that exceeded the applicable MSCs are not associated with type of releases that

occurred at the site. Therefore, aluminum, iron, and manganese are not considered poten~ial

contaminants of concern. No other TAL Metals exceeded the applicable calculated MSCs as

.shown on Table 18.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



7.3.4 Trend of Benzene as a Potential Contaminant of Concern

No TAL Metal concentrations exceeded the applicable calculated MSCs as shown on Table 26

and Table 27 for surface and subsurface soil, respectively. In relation to the 2003 and 2004

ground water results, the TAL Metal regulated substances also did not exceed the applicable

calculated MSC. Therefore, these soil sample results are consistent with the 2003 and 2004

ground-water sample results disc~ssed in Section 7.3.1 and 7.3.2, respectively.
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and 2004 TCL Sy~C concentrations from the newly installed wells also did not exceed the

applicable calculated MSC. Therefore, these soil sample results are consistent with the 2003 and

2004 ground-water sample results discussed in Section 7.3.1 and 7.3.2, respectively.

The trend of benzene as a potential contaminant of concern at the existing and newly installed

wells currently present at IR Site 10 was compiled in a series of line graphs showing the trend of

benzene in relation to time. Appendix L provides the line graphs for the following wells:

NFFW-2, NFFW-5, NFFW-7, NFFW-9, NFFW-14, NFFW-16, NFFW-17, NFFW-18, NFFW­

19, NFFW-20, and NFFW-24. These wells had benzene detected above the current applicable

calculated MSC (potential contaminant of concern) in the past as shown on the graphs. The

graphs include benzene results from the sampling events ofDecember 1989 (last sampling event

in 1989), 1991, 1993, 1997,2003, and 2004 (see Section 2), Benzene is no longer a potential

contaminant of concern in the existing wells. In one newly installed well (lOMW24), benzene is

detected above the current MSC in 2003 alone.
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The quality control analytical results associated with the soil samples are provided in Table 28,

Table 29, and Table 30 for TCL VOC, TCL Sy~C, and TAL Metals, respectively. There were a

few quality control analytical results slightly above the laboratory detection limit. However, the

majority of these results were qualified as B, R, or K. The B qualifier for inorganics signifies

that the parameter was between the Instrument Detection Limit and the Contract Required

Detection Limit. The B qualifier for organics signifies the analyte was found in the associated

blank as well as in the sample. This indicates possible/probable blank contamination. The R

qualifier signifies that the analyte mayor may not be present in the sample, therefore, the result

is unusable. The K qualifier signifies that the reported value may be biased high and the actual

value is expected to be lower.

IR Site 10 NASJRB Willow Grove
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7.5 2003 EVALUATION OF NATURAL ATTENUATION PARAMETERS
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7.4 FATE AND TRANSPORT ANALYSIS (QUICK DOMENICO)

The concentrations of each regulated substance of potential concern (benzene and

benzo(a)pyrene) were modeled using QD. As shown in Appendix M, none of these regulated

substances of potential concern are estimated to exceed the applicable calculated MSC at the

point of compliance within 30 years.

Despite the fact that only limited evidence of contamination was found in ground water at the

site in 2003 and 2004, there is evidence that remediation of petroleum hydrocarbons (i.e.

benzene) was occurring by natural attenuation in addition to the vacuum enhanced remediation

system that was in. operation.

Final Report, Request for No Further Action

As required by PADEP, and in accordance with Act 2, EA performed a time-trend analysis using

Quick Domenico.xls (QD) to evaluate the dissolved phase plume stability and the potential for

the dissolved phase plume to migrate offsite in the future. QD is a spreadsheet application and

analytical model for the transport of a decaying contaminant species proposed by Domenico

(1987). QD calculates the concentration of contaminants at any point and time downgradient of

a source area of known size and concentration. QD is intended for dissolved organic

contaminants whose fate and transport can be described or influenced by first order decay and

reaction with organic carbon in the soil. The model allows for first order decay and retardation.

Ground-water attainment is achieved when time-trend analysis shows thatcontaminant

concentnitions at the point of compliance do not exceed the applicable calculated MSC. As

identified in Section 7.3.1 or 7.3.2, benzene and benzo(a) pyrene were detected in ground-water

monitoring wells 1OMW24~ 10MW2R, and NFFW-17 at concentrations slightly above the

applicable calculated MSC.

Selected natural attenuation parameters (methane, ferrous iron, hydrogen sulfide, and sulfate)

were analyzed in 2003 (Table 10 and Appendix D) in addition to basic parameters (pH,

conductivity, temperature, oxidation/reduction potential (ORP), turbidity, and dissolved oxygen

(DO» as directed by PADEP. This section provides a brief discussion of these limited data, and

the potential that natural attenuation may have played a role, or continues to playa role in the

ground-water environment at IR Site 10.

Natural attenuation proceeds as follows:

IR Site 10 NASJRB Willow Grove
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7.6 VAPOR INTRUSION ANALYSIS

As per the Land Recycling Program Technical Guidance Manual-Section IV.AA. Vapor

Intrusion into Buildings from Ground water and Soil under Act 2 Statewide Health Standard

dated 24 January 2004, IR Site 10 Ground water is not a concern as per the guidance. In

accordance with Section IV.AA Figure 1 GW IAQ Decision Matrix for the Statewide health

standard of the guidance, a vapor intrusion analysis is not required. The wells of potential

concern sampled during 2003 and 2004 are greater than 100 feet from an inhabitated building.

Three wells within the former plume (NFFW-6, NFFW-7, NFFW-12) and three wells out of the

former plume (NFFW-3, NFFW-4, NFFW-21) were selected to demonstrate that natural

attenuation of the regulated substances of concern (i.e. benzene) may have occurred at the site.

The extent of the former plume is shown on a figure in Appendix N, taken from (EA, 1993).

Appendix N also includes a table which shows the 2003 results for sulfate, methane, and ORP

for these wells. As discussed above, evidence of natural attenuation is seen in the low sulfate

levels, increased methane levels, and negative ORP in the wells located in the former plume area.

It is additionally of interest that there is little or no measurable organic contamination of these

wells in 2003, yet relatively high methane concentrations. This indicates that the electron donors

(benzene or other organic compounds) have been thoroughly degraded (or withdrawn using the

recovery system) not that long ago. Presently there is sufficient methane in the ground water to

consume any oxygen that would enter this system, consequently the negative ORP is not

unexpected. However, over time methane-oxidizing bacteria, common in all environments,

should oxidize the residual methane, allowing the ground water to return to normal

circumstances.
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Electron Donor (i.e. benzene)+ Electron Acceptor

Several of the natural attenuation parameters analyzed in 2003 represent certain parts of the

above equation. For example sulfate acts as an electron acceptor that is used up during the

chemical reaction. Consequently it is expected that sulfate concentrations will be low within a

plume that is undergoing natural attenuation compared to sulfate found outside of this plume.

Alternatively methane is a metabolic byproduct of the chemical reaction, thus it is expected that

methane within the plume would be high and methane outside of the plume would be absent or at

low concentrations. In addition the reaction uses up oxygen, thus it is expected that the oxidation

reduction potential (ORP) will be lower in plume wells and higher outside of plume wells.

IR Site 10 NASJRB Willow Grove
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8.0 SUMMARY AND CONCLUSIONS

8.1 CONCLUSIONS

Results of the analysis using QD indicate that the dissolved phase petroleum contaminant plume

will not migrate beyond the downgradient property boundary within,30 years.

This Final Report provides a detailed synopsis of the previous and current investigation results

and field activities performed by EA.
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Based on the results of this investigation, site conditions appear to support a demonstration of

attainment for ground water at the site. However, the demonstration of attainment for ground

water is usually based' on eight consecutive quarters of ground-water data. Although historic

ground-water monitoring events have been performed at the site, only the most recent two

sampling events have confirmed (through the sampling of the downgradient monitoring wells

NFFW-IO, NFFW-15, and NFFW-17) that the former dissolved phase plume has not migrated

beyond the point of compliance.

As discussed in Section 7, benzene, benzo(a)pyrene, and lead are the IR Site 10 regulated

substances of concern. However, based on the compliance well analytical results (downgradient

wells) benzene demonstrates attainment. This was confirmed through the fate and transport

analysis discussed in Section 7.4. Lead also demonstrates attainment based on the compliance

well analytical results. Benzo(a)pyrene is a potential contaminant of concern based on

benzo(a)pyrene being detected above the applicable calculated MSC in one of the compliance

wells (NFFW-17) in 2004. However, benzo(a)pyrene demonstrates attainment as discussed in

the fate and transport analysis.

PADEP has indicated it may accept fewer quarterly sampling events or less under the following

conditions: I) there is adequate spatial monitoring of the plume upgradient which indicates a

decreasing concentration trend toward the downgradient property boundary; 2) parameters

affecting the fate and transport of regulated substances within the plume have been fully

evaluated, 3) concentrations of regulated substances in the plume at the point of compliance

monitoring wells along the downgradient property boundary are all less than or equal to the

ground-water standard or the limit relating to the PQL, whichever is higher, in all samples

collected during the quarters of monitoring, and 4) the age of the plume is sufficiently well

known to permit a judgment to be made regarding its stability or remediation includes source

removal or containment actions which would reduce the chemical flux into the plume. Based on
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Site conditions at IR Site 10, as demonstrated in Section 7 and summarized in this section,

comply with the above conditions as discussed. NASJRB is expected to remain an active

military installation for the foreseeable future, supporting the premise that complete Act 2

demonstrations of attainment for ground water for liability protection may be more appropriate at

the time of a property transaction or significant change in land use at the JR Site 10 portion of the

base. Therefore, EA on behalf of EFA Northeast requests that PADEP accept the two recent

rounds of ground-water sampling events in addition to the historic ground-water results to

complete the demonstration of attainment requirements for ground water at IR Site 10 for No

Further Action. The request for No Further Action at IR Site 10 is for the groundwater affected

by the past releases that occurred at IR Site 10 from the two partially buried 21 O,OOO-gallon (gal)

JP-4/JP-5 aviation fuel ASTs (Tank Numbers 115 and 116), the 500-gal underground waste oil

tank, and an underground diesel fuel tank of unknown size as discussed in Section 2.3.
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PADEP' s review of the two recent rounds of ground-water results, PADEP stated as per

conversation in June 2004 that the record of analysis results from sampling rounds conducted

from 1989 to the present provide sufficient information to characterize the trend of ground water

quality and to demonstrate attainment. The adequate spatial monitoring of the regulated

substances of concern within the former plume upgradient which indicates a decreasing

concentration trend toward the downgradient property boundary is indicated by the results

presented in Section 7 and as summarized in the above in this section. In addition,

concentrations of regulated substances within the former plume at the point of compliance

monitoring wells along the downgradient property boundary are all less than or equal to the

ground-water standard. or the limit relating to the PQL, whichever is higher, in all samples

collected during the quarters of monitoring is indicated by the results presented in Section 7 and

as summarized above in this section. Based on the 2003 and 2004 results, the plume no longer

exists as evident by the ground-water analytical results of2003 and 2004 as discussed in Section

7. Parameters affecting the fate and transport of regulated substances within the former plume

have been fully evaluated as discussed in Section 7 and summarized above in this section. In

addition, the age of the former plume is sufficiently well known to permit a judgment to be made

regarding its stability or remediation includes source removal or containment actions which

would reduce the chemical flux into the plume has been addressed. The plume is no longer

present as discussed above and there is evidence that remediation occurred by natural

attenuation, vacuum-enhanced recovery system, and source removal of 6500 cubic yards of soil

and tanks associated with releases that occurred on site. "
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Figure 5. Ground-water flow at IR Site 10 and the surrounding area based on the 2003 sampling event.
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Figure 6, Ground-water flow at IR Site 10 and the surrounding area based on the February 2004 sampling event
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I EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Project 29600.74

Table 1
September 2004

Final Report, Request for No Further Action

Groundwater Analytical Summary

Notes:
'MSC-calculated Medium-Specific Concentrations for Groundwater, Non-residential, Used Aquifer with TOS =< 2500 mg/L
"- These constituents were also part of the VOC analysis conducted in 2003

MSC M· Maximum Contaminant Level

MSC G· Ingestion
MSC /'l- Inhalation

.NO- Not Detected

NC- No Criteria
J. Indicates an estimated value.

Sample 10 NFFW·1 NFFW-3 NFFW-4 NFFW·5 NFFW·7

Sample Date 6/89 6/89 6/89 6/89 6/89

Units ug/L ug/L ug/L ug/L uglL ug/L

'MSC

VOC

"Methylene Chloride 5M <5J NO <1 J <3 J NO

"Acetone 10,000 G <11 J NO <13 J <10J NO

"1 ,1 ,1-Trichloroethane 200 M 3J 4J NO NO NO

"1,1-0ichloroethane 110 N NO 1 J NO NO NO

"Benzene 5M t:!~J51~r{~~ NO NO 3J ~;1SoW.llii

"Ethylbenzene 700 M 71 NO NO NO 61 J

"Xylene (total) 10,000 M 78 NO NO NO 220 J

"Trichloroethene 5M NO NO NO NO NO

"2-Butanone 5,800 N NO NO NO NO NO

Total organic carib'on NC 89,900 3,700 5,100 27,600 155,000

Total petroleum hydrocaribon NC 2,100 NO NO 620J 110,000

IR Site·10 NASJRB
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Groundwater Analytical Summary

Project: 29600.74
Table 2

September 2004

I
I
I
I
I
I
I

SamplelD NFFW·1 NFFW-2 NFFW·3 NFFW-4 NFFW·5 NFFW·7 NFFW.7Dup
Sample Date 9/89 9/89 9/89 9/89 9/89 9/89 9/89

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

*MSC

vac
**Methylene Chloride 5M NO NO NO NO NO NO NO

'*Acetone 10,000 G NO NO NO NO 322.99 1756.1 1907.5
**1,1,1-Trichloroethane 200 M NO NO NO NO NO NO NO

**1,1-0ichloroethane 110 N NO NO NO NO NO NO NO

**Benzene 5M NO ii~'t4j;Jr~t~ NO NO NO ~S:0211~1li ~Jiil~50e~3~1~
**Ethylbenzene 700 M NO 652.83 NO NO NO 389.99 438.91
**Xylene (total) 10,000 M NO 1858.8 NO NO NO 511.74 493.84
**Trichloroethene 5M NO NO NO NO NO NO NO
**2-Butanone (MEK) 5800N 2862.2 1336.3 NO NO 188.78 NO 1591
Total organic carbon NC 5,900 20,300 1,700 1,700 NO 4,100 6,800

Total petroleum hydrocarbon NC 5,800 14,500 NO NO NO 4,200 3,500

Notes:
*MSC-calculated Medium-Specific Concentrations for Groundwater, Non-residential, Used Aquifer with TOS =< 2500 mglL
**. These constituents were also part of the vac analysis conducted in 2003 .

MSC M· Maximum Contaminant Level
MSC G- Ingestion

MSC N· Inhalation
ND· Not Detected
NC· No Criteria
J- Indicates an estimated value.

1(:'~ftft1~b~~Ms'C~rimf69Id~ifa~t1~cl~!cli••

I
I
I
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IR Site 10 NASJRB Final Report, Request for No Further Action
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EA Engineering', Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Project: 29600.74
Table 3

September 2004

I
I
1
1
I
I·
I
1

Groundwater Analytical Summary

Sample ID NFFW-1 NFFW-2 NFFW-3 NFFW-4 NFFW-5 NFFW-7 NFFW-7Dull
Sample Date 12189 12189 12/89 12/89 12/89 12/89 12/89

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

MSC

VOC
Methylene Chloride 5M ND ND ND ND fif1l8I~~llj ND ND

Acetone 10,000 G ND ND ND ND ND ND ND
1,1,1-Trichloroethane 200 M ND ND ND ND ND ND ND
1,1-Dichloroethane 110 N ND ND ND ND ND ND ND

Benzene 5M ND ~~~t!~~!1 ND ND ND ltt;tQ~f$~ilI ND

Ethylbenzene 700 M 41.83 J 620.67 ND ND ND 592.77 ND
Xylene (total) 10,000 M ND 1822.4 ND ND, ND 650.26 ND
Trichloroethene 5M ND ND ND ND ND ND
2-Butanone (MEK) 5800N ND ND ND ND 850.77 ND ND
Total organic carbon NC 6,500 3,700 1,100 880 2,000 10,800 670
Total petroleum hydrocarbon NC 16,400 11,300 ND ND 2,300 8,500 ND

Notes:
*MSC-calculated Medium-Specific Concentrations for Groundwater, Non-residential, Used Aquifer with TDS =< 2500 mg/L .
**- These constituents wer.e also part of the vac analysis conducted in 2003
MSC M- Maximum Contaminant Level'

MSC G- Ingestion

MSC N- Inhalation

ND- Not Detected
NC- No Criteria
J- Indicates an estimated value.
~C,,"""",'~,t,'''t' ~,""~,·",.s","'l')ijl~"I"'t"'~d···,M.,~S'~C~'"",·"."';','~"'I·d"~d··.,',':;" 'h'~~j!!1drn'R,II'allC!im ~a"ql'!!r.i!~o:ven~~.c,!Ja e 1( xare,!'.Q".~ J,ilf.l.!-'iS !l e ti;../' i
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I
I
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I
I
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IR Site 10 NASJRB Final Report, Request for No Further Action
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. Project: 29600.74

Table 4
EA Engineering, Science, and Technology, Inc. September 2004

IR Sit 10 NASJRS, PA

Groundwater Analytical Summary

Sample 10 NFFW-9 NFFW-10 NFFW-110 NFFW-120 NFFW-13 NFFW-160
Sample Oate 5/16/1991 5/16/1991 5/16/1991 5/16/1991 5/16/1991 5/16/1991

Units ug/L ug/L ug/L ua/L ug/L ug/L ug/L

vac *MSC

**Acetone 10,000 G 130 B 12 B 1400 B 1900 B 825 2300 B
**1,1 Oichloroethane 110 N 2J NO NO NO 2J NO
1,2 Oichloroethene (total) ***70 M/100 M NO NO NO NO NO NO
**2-Butanone (MEK) 5,800 N 415 NO 2600 3200 2650 3800
**Trichloroethylene (TCE) 5M

~
NO NO NO NO

**Benzene 5M NO NO NO .~Kl:g9QlIDi4~

**Toluene 1,000 M NO NO NO NO 10 85 J
**Ethylbenzene 700 M 10 NO 200 J 300 J 285 350
**Xylene (total) 10,000 M NO NO NO NO 420 510 J
**1,2-0ichloroethane 5M NO NO I~JjlI11{Q~:el&!tl !!5r.~1~f!)I~e~\~ NO NO
**4-Methvl, 1-2 oentanone 410 N NO NO NO ~~®~;ill.~ NO NO

Not s:
*MSC-calculated Medium-Specific Concentrations for Groundwater, Non-residential, Used Aquifer with TOS =< 2500 mg/L
**- These constituents were also·part of the vac analysis conducted in 2003
***70- cis and 100-trans
MSC M- Maximum Contaminant Level
MSC G- Ingestion
MSC N- Inhalation
NO- Not Detected
J- Estimated, below quantitation limit.
S- Compound Detected in Method Blank
[Co;;te'ntfations'fab6"Vll~~Th~te'(jN;rNiS€~lYOiaEiaiariaiSij'idedr~J!t'ir~~"ifl

-lll.. ~·;t'- 'm-t'·'-'-'-'hm-+<iw:;,iJ_,-t>-r--_1 ·tt'" ?tdtlll',,~... ¢---p.:l $-'-' "'-"n'h'-,,,- f' -<.tt '·-I..rt<tt~1f,1'::f-... ~ ,~

IR Site 10 NASJRB Final Report, Request for No Further Action

\\Ea_fp\Delaware\Projects\BRAC\CT074\CIL #4\Phase II\Site 10 Soil Report\Site 10 Soil Analytical Tables\Site 10 QC Samples Associated with Soil.xls
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Groundwater Analytical Summary

Project: 29600.74
Table 5

September 2004

Sample ID
Sample Date

Units

svac

ug/L

*MSC

100 H
2000 G
1900 S

6M
NC

2000 G

NFFW·9
5/16/1991

ug/L

1 J
ND
ND
3J
ND
ND

NFFW-10
5/16/1991

ug/L

ND
ND
ND
ND
ND
ND

NFFW·11D
5/16/1991

ua/L

NFFW·12D
5/16/1991

ug/L

NFFW·13
5/16/1991

ua/L

NFFW·16D
5/16/1991

ug/L

.jJi~l'tlQ11;;{ib~

2J
ND

Not s:
*MSC-calculated Medium-Specific Concentrations for Groundwater, Non-residential, Used Aquifer with TDS =< 2500 "mg/L
**. These constituents were also part of the vac analysis conducted in 2003
MSC M- Maximum Contaminant Level
MSC G- Ingestion
MSC N· Inhalation
ND· Not Detected
J. Estimated, below quantitation limit.
E- Estimated, above quantitation limit.
rci)nc~IftHltIShsraB6<;i1!'WCkliCulatea;"MS~areibolaearahd~haae1f'll!fmr:-~ije;;.... > 'sJ $.,,_ - J. t, ,,1 W' /;', -' it'''' -~" ~ .• - , ,,- n yo' -,31,···,,· 'bMw' ";tt·'eh~ - >m e ':".!h -\f~ 'W l' (i; -it:... ".w~~~£

IR Site 10 NASJRB Final Report, Request for No Further Action

\\Ea_fp\Delaware\Projects\BRAC\CT074\CIL #4\Phase II\Site 10 Soil Report\Site 10 Soil Analytical Tables\Site 10 QC Samples Associated with Soil.xls
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Project: 29600.74

Table B
EA Engineering, Science, and Technology, Inc. September 2004

. IR Site 10 NASJRB, PA

Groundwater Analytical Summary

Sample 10
Samplo Date

Units

VOC

ug/L

'MSC

NFFW·3
10-21 June 1993

u91l

NFFW-4
10·21 June 1993

u'glL

NFFW·5
10-21 June 1993

ug/l

NFFW·50
10-21 June 1993

ug/L

NFFW·6
10-21 June 1993

ua/L

NFFW-9 I NFFW·l0
1()'21 June 1993 .10:21 June 1993

ualL uQlL

NFFW·11
10-21 June 1993

uall

NFFW·15
10-21 June 1993

uoll

NFFW·17
10-21 June 1993

un/L

NFFW·16
10-21 June 1993

UQ/L

NFFW·19
10-21 June 1993

uoiL

NFFW·20
10-21 June 1993

uolL

NFFW·21
10-21 June 1993

uoll

··Acetone
~·Carbon Disulfide
UTrichloroelhene
··Chlorobenzene
··Benzene
UToluene
.OEthvlbenzene

UXvlene (tolal

TPH iGasolo'lne Raroe Oruanics-GRO
TPH (JP-4

10,oooG
4,100 N

5M
100M
5M

l,ooOM
700M

10,000 M
NC
NC

NO NO NO 77 59 B NO 14 B NO 13 B 15 B 27 B 24 B .19B 13 B
NO NO 14 12 NO NO NO NO NO NO NO NO 17 NO
NO NO NO NO NO NO NO NO 3J NO NO NO 2J NO
NO NO NO NO NO 5J NO NO NO NO NO NO NO NO
NO NO ;jrtl~lt*,i:63~'»:;;.0; fnr-f;"LS462t~ NO j·t1Jih1i'ZtJj29;~~ NO 1~161~Ml;»WE NO 1,_6:.1<;(_ ~c~*'.1,"Jl~W&,tJt;;n~~,. ''*1t~ ~!~.t)::-tfi6fJ-,~~?1' 1 J
NO NO NO 'NO NO NO NO NO NO NO 1 J 17J 2J 1 J
NO . NO 23 21 30 NO NO 70 NO NO NO 320 NO NO
NO NO 12 11 9J NO NO NO NO NO NO 500 46 NO

1,600 NO 1,600 1,700 6,600 1,300 360 6,300 NO 530 6,600 6,900 5,900 NO
NO NO NO NO 3,200 NO NO 40,000 NO 6,400 NO 3,600,000 1,600,000 NO

Notes:
*MSC-calculated Medium-Specific Concentrations for Groundwater. Non-residential.. Used Aquifer with TDS:::< 2500 mgIL
-. These constituents were also part of the vae anatysis conducted in 2003
MSC M- Maximum Contaminant Level
MSC G· Ingestion
MSC N· Inhalation
NO- Not Detected
NC- No Criteria
J. Indicates an estimated value.
B· This flag is used when the analyte is found in the associated blank as well as in the sample.

IL indicates possible/probable blank contamination. .
rCOnCentrOti<>n.·.bove'Ciiitir~~ci,"n;f.hadeda_Ji)ttl%ti'11''@t!i-_$'Jt\\§.'tl~;;@;''iJm

IR S~e 10 NASJRB

\\.E~_rp\Oela""'aIe\ProjeclS\8RAC\CT074\Cll #4\Phase lI\Sile 10 Soil Repor1\Sile 10 Sod Analytical Tables\Sile 10 QC samples Associated with SoiUcls

Final Report. Request for No Further Action
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Table 7
EA Engineering, Science, and Technology. Inc. September 2004

IR Site 10 NASJRB. PA

Groundwater Analytical Summary

Sample 10 NFFW·5 NFFW-6 NFFW.06 NFFW-7 NFFW-7 NFFW-8 NFFW-10 OUP.Q1 (NFFW·10) NFFW-12 NFFW·12 NFFW-14 NFFW-14 NFFW~16 NFFW-16 NFFW-19 NFFW·20 NFFW·20
Sample Date Sep-97 9/411997 9/411997 91411997 9/411997 9/411997 9/411997 9/411997 91411997 9J.4/1997 91411997 9/411997 9/411997 9/411997 9/411997 9/411997 9/411997

Units ugll ugIL uoll ugll uoll ugIL ugIL ugll uoll ugll ugIL ugll uafl uaIL uaIL uafl uaIL

VOC 'MSC

Dichlorodifluoromethane 1,OOOH <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"Chloromethane 3H <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
•·Vinyl Chloride 2M ·<1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"Sromomethane 10H <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"Chloroelhane 900G <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
Trichlorofluoromethane NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"1,1-Dichloroethene 7M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"Methylene Chloride 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··trans-1.2-Dichloroelhene 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"',1-Dichloroethane lION <1 <1 <10 <1 <20 <1 0.7 J 0.7 J <1 <50 <1 <10 <1 <25 <1 <1 <10
2,2-Dichloro (ooane NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··cis·' ,2·Dichloroethene 70M <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
"Chloroform 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
Bromochloromethane 90 H <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
··1,1,1-Trichloroelhane 200 M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
1,1-Dichloro ropene NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
"Carbon Tetrachloride 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··1,2-Dichklroelhane 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··Benzene 5M <1 3 <10 ~t$36'E~ t':.Zt'47,Dlt.t!: <1 <1 <1 <1 <50 ~59:E~ lW200'Dit! '*53£'W @;:~120;Dr'i <1 1 <10
··Trichtoroelhene 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··1,2-Dichloro ropane 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··Bromodichloromethane 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
Dibromomethane 200 N <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··Toluene 1,OOOM <1 0.6J. <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··1,1,2-Trichloroethane 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··1,2-Dibromoethane EDB 0.05M <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
1,3-Dichloro ro ane NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··Tetrachloroethene 5M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
Chlorodibromomethane 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 "<10
··Chlorobenzene 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
1.1,1.2-Tetrachklroethane 70 H <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
"Ethvlbenzene 700M <1 44 E 510 79 E 1200 <1 <1 <1 6 <50 110E 2300 95 E 1400 <1 49 E 560
···Xylene total 10,000 M <1 17/<1 190/<10 <110.7 J <201<20 <1/<1 <1/<1 <1 <1/<1 <501<50 <1/1 <101<10 <1/0.9 J <25/<25 <1/<1 58E19 120019JO
"Styrene 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
uBromofonn 100M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
··Isopropylbenzene 2,300N <1 10 110 20 280 19 <1 <1 25 "2 JD 25 420 22 260 7 14 140
··1,1.2,2-Telrachloroethane D.3 H <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
1.2,3-Trichloroorooane 40 H <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
n·Propylbenzene 4.100G <1 14 10JO 24 310 16 <1 <1 19 44 JO 20 550 18 330 17 17 160
Bromobenzene NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
1,3,5-Trimethvlbenzene 35 N <1 26E 190 15 15JO <1 <1 <1 <1 <50 11 110 8 <25 <1 lJ'/3lI'EN: ,i]i\iGOO~'!i

2-Chlorotoluene NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
4-Chlorotoluene NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
tert·Butvlbenzene ",100G <1 11 <10 <1 11 JD 0.6J <1 <1 <1 <SO 6 <10 <1 <25 0.6J 18 <10
Sec-Butvlbenzene 4,100 G <1 5 <10 8 <20 5 <1 <1 9 <SO 7 7 JO 5 <25 8 7 <10
1.2.4·Trimethvlbenzene 35 N <1 30E W.e:97-iO:,ir· 31 E 'Ql.78'OUll <1 <1 <1 <1 <SO 23 '~31,DiIf'i 20 22 JO 0.6J 34E ~¥i1700lll:

!o-Iso ro Ilotuene NC <1 9 100 11 11 JO 0.6J <1 <1 4 <SO 10 10JO 7 <25 1 16 9JO
····1 ,J-Dichlorobenzene 600 H <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
1,2,3-Trimethvlbenzene NC <1 31 E <10 38 E 1700 15 <1 <1 <1 <50 41 E <10 38E <25 <1 28 E <10
•..... 1,4·Dichlorobenzene 75 M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
n·Butvlbenzene 4.100G <1 8 <10 9 <20 <1 <1 <1 6 <50 8 9JO 5 <25 3 9 <10
.... ·1.2·0ichlorobenzenc 600M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
1,2·Dibromo-3-chloropropane 0.2M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
....1.2,4-Trichlorobenzene 70M <1 <1 <10 <1 <20 <1 <1 <1 <1 <50 <1 <10 <1 <25 <1 <1 <10
····Hexachlorobutadiene 1 H <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10
····Na hthalene 100H <1 64E 960 96E ~j:ZOO:Ot:.¥ 11 <1 <1 65E 49 JO P\110E~. ",,220:0'<1 94E W.130'OfJ <1 42 E 450
1,2,3-Trichlorobenzene NC <1 <1 <10 <1 <20 <1 <1 <1 <1 <SO <1 <10 <1 <25 <1 <1 <10

Notes:
·MSC-calculated Medium-Specific Concentrations for Groundwater, Non-residentiaJ. Used Aquifer with TDS =< 2500 mgIL
MSC M· Maximum Contaminant Level
MSC G· Ingestion
MSC N· Inhalation
MSC H· Lifetime health advisory level
< - Indicates that the parameter was not detected 031 or above the reported limit.

The associated numerical value is the sample detection limit.
... These constituents were also part of the VOC anatysis conducted in 2003
.... MSC value is for Total Xy\enes. Lab resuUs are for m+p xylenelo·xylene. Xylene was also part of the vac analysis oorx:lucted in 2003.
..... These constituents were also part of the SVOC analysis conducted in 2003
NC- No Criteria
J. Indicates an estimated value.
D- Diluted Sample

~
EX~dSM'trumenl caljbration~•.

\\Ea_tp\Delaware\Projl!lcts\BRAC\CT074 " 4 ,'0 '10'9Dl!~im:' '. '~\&m-.lO'OC:~·Associatedwilh:StIlUi~~sn
~ ... OO9{taJeUL\matji . _ eauna:snadOOnY"'i"'" '~V':J;f"'-·"V'::jG·''''':r*ta'·

IR Site 10 NASJRB Final Report. R~quest for No Further Action



* Duplicate Sample

Table 8 Summary of 1st and 2nd Round Ground-water Sampling Event

1s.a:nrpiejHielftj'ficaiI6hiltz~'f0'5S~>Sa·m'pfeCConeHjHn;i,Da'tej1"*~1:;'~:1

lOMWOl 5/19/03 2/24/04
(NFFW-l) 2/27/04
lOMW2R *5/20/03 2/19/04

(NFFW-2R) (lODUP01)
10MW03 5/21/03 2/20/04

(NFFW-3)
10MW04 6/5/03 2/23/04

(NFFW-4)
10MW05 5/21/03 2/23/04
(NFFW-5)
10MW06 5/20/03 2/23/04
(NFFW-6)
10MW07 5/19/03 2/24/04
(NFFW-7)
10MW08 5/20/03 2/24/04
(NFFW-8)
IOMW09 5/21/03 2/25/09
(NFFW-9)
lOMWI0 5/21/03 2/24/04

(NFFW-lO)
10MW12 5/19/03 2/19/04

(NFFW-12)
lOMW14 5/19/03 2/19/04

(NFFW-14)
10MW15 **5/20103 2/24/04

(NFFW-15) (MS/MSD)
lOMW16 5/19/03 2/19/04

(NFFW-16)
lOMW17 5/21/03 2/24/04

(NFFW-17)
lOMW18 . 5/20/03 2/24/04

(NFFW-18) 2/27/04
10MW19 5/21/03 2/23/04

(NFFW-19)
10MW20 5/21/03 2/20/04

(NFFW-20) 2/27/04
10MW21 5/20/03, 2/24/04

(NFFW-21)
10MW24 6/4/03'· 2/19/04
10MW25 6/4/03 **2/20/04

**2/27/04
(MS/MSD)

10MW26 6/5/03 2/24/04
10MW27 6/3/03 *2/20/04

(lOMWDUP)
2/27/04

10MW28 6/3/03 2/20/04

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EA Engineering, Science, and Technology

** includes MS!MSD- Matrix Spike! Matrix Spike Duplicate

IR Site 10 NASJRB Willow Grove

Project Number: 29600.746200
Table 8

September 2004

Final Report, Request for No Further Action
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Table 9
. EA Engineering, Science, and Technology September 2004

Table 9

INVESTIGATION~DERIVED MATERIAL (IDM) DETECTED ANALYTES

0.048 II 0.053 II 0.035 II ND II ND II ND " ND II ND II ND II ND II ND II ND II 0.019
JB

0.01
o

······':;.6~;~I~~~:\!';.f~~~
Matrix 01 AQ II AQ II AQ II AQ II AQ II SO II SO
Sample Date nI6/9/O 116/9/03116/9/03116/9/03116/9/03116/1% 116/10/

3
, " " " " " " 'L....--I I I' " Ii 'Ii r--

ITCLP
METALS

fL, ~'I'297 'I'395 'I'32,5 'I'125 'I'306 'I'743'1'311 'r;'974 'I'483 "1260 'I'1410 'I'1290 'I'1210 'ri309
2.4 ND ND ND ND ND ND ND 3.7 ND ND .2.7 ND ND ND
+--
6.0 ND ND ND ND ND ND 46.4 ND ND ND ND ND ND ND
f--- .
13.8ND ND 15.5 ND . ND ND ND ND ND 25.7 .ND ND NDND

Benzene 0.00
5

0.01111 ND II ND II ND II ND " ND II ND II ND II ND II ND II ND II ND II ND

*RL- reporting limit

ND-Not Detected above the laboratory detection limit

AQ- Aqueous

SO- Solid (Soil and/or Rock Cuttings)

IR Site 10 NASJRB Willow Grove Final Report, Request for No Further Action
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Table 10

EA Engineering, Science, and Technology. Inc $eplembe:r 2004

IR Sito 10 NASJRB, PA

Groundwator Analytical Summary

Samplo 10 10MWOl (NFFW-1) ·,OMW01RE (NFFW.') 10MW2R (NFFW.2R) 100UP01{1QMW2R (NfFW.2R)) 10MW03 (NFFW-3) 10MW04 (NFFW-4) 10MWOS (NFFW.S) 10MW06 (NFFW.61 10MW07 (NFFW.7) ·,OMW07RE (NFFW·71 10MW08 (NFFW-8) 10MW09 (NFFW.9) 10MW10 (NFFW-l0) 10MW12 (NFFW.12)

Lab Batch Numbor 0305L43B 0305L438 03051457 0305L457 0305L463 0306L586 030Sl463 03051457 03D5L438 03D5L438 0305L457 03051463 0305L463 0305L438
Samplo Date 5/1912003 511912003 S12arlOD3 512012003 512112003 61512003 5121/2003 512012003 5/1912003 5119/2003 512012003 512112003 512112003 511912003

Units ua/L uall uaIL uall uoIL uaIL uoIL uaIL ualL uaIL uall uaIL uoIL uoll uaIL

VOC "MSC

···Methane NC 18000 K NA 1700K 21000 K <S <S 30 4.800 K 6,400K NA 1,BooK 15.000K <S 5.500 K

Chloromethane 3H <2 <2 J <2 <2 <2 <2 <2 <10 <2 <2 J <2 <2 <2 <2

Bromomelhane 10 H <2 <2 J <2 <2 <2 <2 <2 <10 <2 <2J <2 <2 <2 <2

Vinyl Chloride 2M <2 <2J <2 <2 <2 <2 <2 <10 <2 <2J <2 <2 <2 <2

Chloroelhane 900G <2 <2J <2 <2 <2 <2 <2 <10 <2 <2 J <2 <2 <2 <2

Melh len<! Chloride 5M <2 18 <2 <2 <2 <2 <2 18 <2 28 <2 <2 <2 <2

Acetone 10.000G <5 <5J <S <5 <S <S <5 <25 <S <SJ <5 <S <5 <5

Carbon Disulfide 4,100N <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 03J

1, '·Dichloroelheoo 7M <1 <lJ <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

1, '·Dichloroelhane 1l0N <1 <1 J <1 <1 <1 <1 <1 <S <1 <1 J <1 <1 0.2 J <1

1.2-0ichloraolhene lolal h'-70M/1OO M <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

Chloroform 100M <1 <IJ <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

1.2·Dichloroelhane 5M <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

2·8ulanone 5.800 N 5R 5R 5R 5R 5R 5R 5R 25 R 5R 5R 5R 5R 5R 5R

1.1.1-Trichloroelhane 200M <1 <1 J <1 <1 <1 <1 <1 <S <1 <1 J <1 <1 <1 <1

Garbon Tetrachloride 5M <1 <IJ <1 <1 • <1 <1 <1 <S <1 <1 J <1 <1 <1 <1

Bromodichlofomelhane 100 M <1 ,<1 J <1 <1 <1 <1 0.2 J <5 <1 <1 J <1 <1 <1 <1

1.2-Dichloropropane 5M <1 <1 J <1 <1 <1· <1 <1 <5 <1 <1 J <1 <1 <1 <1

cis·' ,3·0ichloropropene 26G <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

Trichloroelhene 5M <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

Dibromochloromelhane NC <1 <1 J <1 <1 O.2J O.2J O.2J <5 <1 <1 J <1 <1 0.4 J <1

1,1.2-Trichloroethane 5M <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

Benzene 5M 0.6 J O.5J 0.7 J O.9J <1 <1 <1 <5 OAJ OAJ O.4J O.5J <1 O.6J
Trans.. 1,3-0ichioroorooono 26 G <1 <lJ <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

Bromororrn 100M <1 <IJ <1 <1 0.7 J O.4J 0.3 J <5 <1 <1 J <1 <1 a.8J <1

4·Melh 2· nlanone 410 N <5 <5J <5 <5 <5 <5 <5 <25 <5 <SJ <5 <5 <5 <5

2·Helianone NC 5R 5R 5R 5R 5R 5R 5R 25R 5R 5R 5R 5R 5R 5R

Tetrachloroelhene 5M <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

1,1.2,2-TetrachlOfoelhane 0.3 H <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

Toluene 1,OOOM <1 <1 J 0.1 J 0.2 J <1 <1 <1 <5 <1 <1 J <1 0.18 <1 <1

Chlorobenzene 100M <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 O.3J <1 <1

Elh ofbenz-eoo 700M 0.2 J 0.1 J 3 4J <1 <1 <1 <5 2J 2J 2J 0.2 J <1 O.2J
Stvrene 100M <1 <1 J <1 <1 <1 <1 <1 <5 <' <1 J <1 <1 <1 <1

Xylene lolal 10.000M <1 <1 J 0.2 B <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1

1.2·0ibromoethane 0,05"" <1 <1 J <1 <1 <1 <1 <1 <5 <1 <1 J <1 <1 <1 <1
••••• , ,2-Dibromoethane O.05M <0.018 NA <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 NA <0.018 <0.018 <0.018 <0.018

lsopropylbenzene 2.300N 0.7 J 0.6J 5 9J <1 <1 <1 5J 2J 2J 9J 15J <1 'OJ

Notos:
• Not valid resull based on Data Validation Report.
··MSC-ealculatod Medium·Specific Concentrations for Groundwater. Non-residential. Used Aquifer with TOS:::< 2500 mgIL
MSC H· lilelime health advisory level
MSC M· Mall;imum Contaminanllevel
MSC G· Ingestion
MSC N· InhOilalion
•••• Analyzed by Method RSK 175

····70- cis and 1oa-trans
...... Analyzed by Method 504

<. Indicales that the parameter was not detected al or above the reported limil.
The associated numerical value is the sample detection limit.

NA- Not Analyzed
NC· No Criteria
J. tndicales an estimaled value.
K- Analyle present. Reponed value may be biased high. Actual value is expected 10 be lower.
B· This flag is used when the analyte is found in the associated blank as well as in the sample.

II indicates possible/probable blank contaminalion.
~. Unusable results. Anal)'!e mayor may not be ~senl in sample.
~ntration.;abOve ca~ulfled1MSCYMilbolded·and·.l'laded?;,-SSi.*4}iSftj¥etB~:t@,gttJ:.1'\'j%um%(~\1ft}~l"'\'d~

IR Silo 10 NASJRB

\lEiUp'.DellJW.e\Projects\BRAc\CT074\CIl IM.5\Ptlll$O IhSito 10 GW Petit. RllpXf\Sile 10 GW enIlIyOr;a1 tablBs\Ve6datDd Site 10 GW Anal Tbls\Slte 10 GW VOC of 2003.xlt
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Table 10 Continued

EA Engineering, SCience. and Technologv. Inc. September 2004

IR Sito 10 NASJRB. PA

Groundwator Analytlcol Summary

Sampla 10 '10MW12RE (NFFW.121 10MW1 4 INFFW.14) "10MW14RE (NFFW·14) 10MW1S (NFFW.1SI 10MW16 INFFW·16) ",OMW16RE (NFFW·161 10MW17 (NFFW-17) 10MW18 (NFFW-18) 10MW19 (NFFW-19) 10MW20 (NFFW.20) 10MW21 (NFFW-211 10MW24 10MW25 10MW26 10MW27 10MW2a
lab Batch Numbor 030Sl438 0305L438 03051438 0305L457 0305L438 03051438 030SL463 03051457 Q3OSL463 0305L463 03051457 0306U70 03061570 OJ06L586 0306L566 0306L566

SamplG Data 5/1912003 511912003 5119/2003 5120/2003 5119/2003 5119/2003 512112003 512012003 512112003 512112003 512012003 61412003 6/4/2003 61512003 6/312003 613/2003
Units uolL uQ/L uolL uall uall uolL uall uall uolL uaIL uall uall uall uolL uolL uolL uoll

VOC ··MSC

···I.~elhane NC NA 1,2ooK NA <5 11.000K NA 23,000 K 1,400 K 620 19,000 K <5 4,800 88 <S <5 <S
Chloromethane 3H <2 J <2 <2 <2 <2 <2 J <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Bromomelhane 10H <2J <2 <2 <2 <2 <2 J <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Vln II Chloride 2M <2J <2 <2 <2 <2 <2J <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Chloroelhane 900G <2J <2 <2 <2 <2 <2J <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Methylene Chlodde 5M 1 B <2 2B <2 <2 2B <2 <2 <2 <2 <2 <2 <2 0.2 B <2 <2
Acetone to,OOOG <5J <5 <5 <S <S <5J <5 <5 <5 <5 <S <5 <S <5 <5 <5
Cnrbon DisulfK:le 4.100 N <1 J . 0.4 J 0.5J <1 <1 <1J <1 <1 <1 <1 <1 0.7 J <1 <1 <1 <1
1,l-Dichloroethene 7M <1 J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 2 0.4 J

1.1·0ichloroelhane ItON <1 J <1 <1 <1 <1 <1 J <1 <1 <1 <1 <1 <1 1 <1 0.5 J 0.5J
1.2-Dichloroellwne lolal ....70 ...VtOOM <1 J <1 <1 <1 <1 <1J <1 <1 <1 <1 0.1 J <1 1J <1 <1 0.2 J
Chloroform 100M <1 J <1 <1 <1 <1 <1J <1 <1 <1 <1 0.8 B <1 <1 0.58 <1 0.2 J
t;2-Dichtoroelhane 5M <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2·Bulanone 5,800 N 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R
t.t,t-Trichloroethane 200M <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 3 0.9J
Carbon Tetrachloride " SM <1J <1 <1 <1 <1 <1 J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Btomodichloromelhane 100M <1J <1 <1 <1 <1 <1 J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
, .2·0ichlorocrooane 5M <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
cis·l.3·0ichloro 0 ne 28G <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Trtchloroelhene 5M <1 J <1 <1 0.2 J <1 <1J <1 <1 <1 <1 0.2 J <1 0.4 J 0,1 J 0.1 J 2
DlbromochioromEllhane NC <1J <1 <1 <1 <1 <1 J <1 <1 <1 <1 0.1 B <1 0.3 B <1 0.2 J 0.3 J
l,l.2-Ttichloroethane 5M <1 J <1 <1 <1 <1 <1 J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzene 51' 0.6 J 2J 2J <1 0.7 J 0.6J 0.4 J <1 0.2 J 0.3 J <1 ?_\?~10'J~':" <1 <1 <1 <1
Trans-l.3·Dichloropropene 26 G <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromoform 100M <IJ <1 <1 <1 <1 <1J <1 <1 <1 <1 0,2 B 0.6 B 0.6 B <1 0,7 J 0,3 J

4-Melhvl-2-penlanone 410 N <5J <5 <S <5 <5 <5J <5 <5 <S <5 <5 <5 <5 <5 <5 <5
2-Hexanone NC 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R 5R
Telrachloroelhene 51' <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 0.6 J <1 0.4 J 0.2 J <1 5
1.1.2.2-Telrachloroelh~ne 0.3 H <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 '
Toluene - 1.000M 0.18 <1 0,1 B <1 <1 <1 J <1 <1 <1 0.1 B <1 1J <1 <1 <1 <1
Chlorobenzene 100M <1 J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1. <1
Elh Ibenzene 700M 0.3 J 5J 5J <1 10J 10J 0.2J <1 <1 2J <1 :laJ <1 <1 <1 <1
Slyrene 100M <1J <1 <1 <1 <1 <1 J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Xyiene lolal 10,000 M <1 J <1 <1 <1 <1 <1 J <1 <1 <1 <1 <1 21J <1 <1 <1 <1
1.2·0Ibromoethane O.05M <1J <1 <1 <1 <1 <1J <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
"u".2·0ibromoelhane O,05M NA <0.018 NA <0.018 <0.018 NA <0.018 <0.018 <0.019 <0.018 <0.018 <0.019 <0.018 <0.019 <0.019 <0,019
Isooroo'v"1benzene 2.300N 10J 3J 3J <1 28J 29J 10J <1 1 3J <1 12J <1 <1 <1 <1

IR Sile 10 NASJR8

\,EIUp\[)elltNOJ.,\PIo;ecl$'BRAc\CT014\CIl U4.5'PhllSe U\Sil.ll 10 GW Pellt. Report\Sile 10 GrV anelytical ~Waidatod Sile 10 GW Anal1bls\Slto 10 GW VOC of2003.ll!s
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Table 11

EA Eogll'\eering, Science. Me::! Technology, Inc September 2004

IR SliD to NASJRB, PA

Groundwafllt AnlllyllclIl Summary

S.mpl.ID 10MW01 (NFFW.1) 10MW2R (NFFW.2R) 1DDUP01110MW2R (NFFW,ZR)) 1DDUP01RE (tOMW2R INFFW-2.R)) tOMW03INFFW-3) 10MW04 (NFFW04) tOMWOS (NFFW'5) tOMW06 (NFFW-6) tOMW06RE INFFW-6) 10MW07 (NFFW.7) 10MWOa (NFFW~) tOMWO, INFFW·9) 10MW1D (NFFW·10) ····,DMW12INFFW.12)
Lab Batch Numbor 03051438 0305L457 0305L4S7 0305L457 0305L463 0306L5a6 0305L4&3 03051457 3OSL4S7 0305L<43I 0305L457 OS05l463 0305L463 0305L431

Samplo Oato 511912003 5/2Df2003 S12OI2OlI3 512012003 512112003 61512003 5121/2Q03 512012003 5120/2003 511912003 512012003 512112003 512112003 5119J2003
Unit' "giL "giL "giL "giL "ail "ail ugIL "ail "ail "gil "ail "ail "ail "giL "ail

UNDILUTED
svoc "MSC

Phenol 4.000 H <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
biS(2.Chloroeth ether 0,55 N <" <'0 <'00 NA <'0 <'0 <,0 <'0 NA <" <'0 <'0 <'0 <"
2·Chlorooheool 'OH <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
1.J..Olchlorobenzene 600H <" <'0 <100 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
1,4-Dichlorobenzene 75M <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
1.2-Oichlorobenzene 600'1 <" <'0 <'00 NA <'0 ' <10 <'0 <'0 NA <" <'0 <'0 <'0 <"
2'''''~thvlphenol 5100 G <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2.2'-oxvbis 1-Chler ~.) NC <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
4-Melh "on'" SlOG <II <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <,. <"
N-Nilroso-dl-n· 0 amme 0.37G <II <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
He:o:.achloroelhane . 'H <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
Nlllobctn:::eno 5' G <" <'0 <100 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
lsophorone ·IOOH <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2-Nllr hemal 8200 <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2,4·[)imethylphenol 2000G <II' <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
bi~ 2_ChlorOClthox melhene NC <" <10 <'00 NA <'0 <,. <'0 <'0 NA <" <'0 <'0 <,. <"
2.4-[)ichlor honel 20H <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
l,2,4-Trichlorobenzene 70M <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
NaDhthalene 100H <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" 3J 'J <'0 'J
4_ChloroD/'lilino 410G <" <'0 <'00 NA <'0 <'0 <'0 <10. NA <" <10 _ <'0 <'0 <"
He.ll;ach1orobullldiene 'H <" <'0 <'00 NA <'0 <,. <'0 <,. NA <" <,. <'0 <,. <"
4-Chloro-3·melh hGr'IoI NC <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2·Melhv!noghlhnJene 2000 G <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" 5J 3J <'0 <"
Hex;xhlor lachena 50M <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2.4.6-TrlchI0l' hclnol JIG <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2.4.5-Trlchlor ~I 10,OOOG <" <25 <250 NA <25 <26 <25 <25 NA <" <25 <25 <25 <28
2-CtdoronllPhthlllene 8200G <" <10 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2-Nllroanilme S.8G <27 <25 <25tl NA <25 <26 <25 <25 NA <27 <25 <25 <25 <28
Dimelh Iphlhm3te NC <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <10 <"
Acenal Ih 000 3800 S <1, <'0 <'00 NA <,. <'0 <10 <'0 NA <" <'0 <'0 <'0 <"
2.6-D1nillolaluene ,ooG <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
J-NitroMiline 5.8G <" <25 <250 NA <25 <,. <25 <25 NA <27 <26 <25 <25 <28
Acen Iho~ 3800S <" <'0 <100 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
2,4-01nlll 41N <" <25 <250 NA <25 <,. <25 <25 NA <27 <25 <25 <25 <28
4-Nllrophenol 60H <27 <25 <25tl NA <25 <,. <25 <25 NA <27 <25 <25 <25 <28
OIbenzofuren NC <" <10 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 0.6J -
2.4-Dinitrotol\Htl1o 8.4G <II <'0 <'00 NA <'0 <'0 <10 <'0 NA <" <'0 <'0 <'0 <"
Dielhylphlhlllc.l. 5tlOOH <II <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
4-Chloro n - hen elher NC <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
Fluorene '900 S <" <'0 <'00 NA <'0 <'0 <1, <'0 NA <" <,. <'0 <'0 O.SJ
4-Nitroanil1ne S.8G <27 <26 <250 NA <25 <26 <25 <26 NA <27 <25 <25 <25 <28
4,&Oinllro-2-meth hcnol NC <" <25 <250 NA <25 <26 <25 <25 NA <27 <25 <25 <25 <28
N-NilrosQdr en mne 1 5300 <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
4-8romo hen - en lelher NC <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
HexecNorobenzene 'M <" <'0 <100 NA <'0 <'0 <,. <'0 NA <" <'0 <'0 <'0 <"
Petnltlehlor 'nol ,,. <" <25 <25tl NA <25 <26 <25 <25 NA <" <25 <25 <25 <28
Phenenthrene 1100 S <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 2J
Anthracene 66S <" <'0 <'00 NA • <'0 <'0 <'0 <'0 NA <" <'0 <'0 <10 <"
C<.Vbezote '300 <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
Di-n-but Ihmalo 10,000 G <" 0.6B <'00 NA <'0 0.7 B <'0 '6 NA <" 0.9 B 'J O,SJ <"
Auorenlhene 260S <" <'0 <'00 NA <'0 <'0 <'0 9J NA <" <'0 <'0 <'0 4J

IPyrene '30S <" <'0 74J NA <,. <10 <'0 7J NA <" <'0 <'0 <,. 3J
Butytbanz Ih8lala 2700 S <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
3.3'-Oichlorcbenzidine 5.8G <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
Benzo a 3l1Ihri!lCOOll 3.6G <" <'0 <'00 NA <'0 <,. <'0 <10 NA <" <'0 <'0 <'0 <"
Chrvsene 1.9S <" <,. <'00 NA <'0 <,. <'0 <10 NA <" <'0 <'0 <'0 O.9J
bis 2-Eth hex hlhalllle 6M 0.88 t)\\!;.Q~tt13~~l'l"~;';;{1.i~~"<;,.,Il9~J~';'J:??:n.190~~.1iiifi NA <'0 56 <'0 0,68 NA <" , 6 2J O.7J 110E
m-n-eel I hlholale 2000 G <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
Benzotb nuorl5llthene 1.2S <" <'0 <'00 NA <,. <'0 <'0 <'0 NA <" <'0 <'0 <'0 <II
Benzo(k )nUOfnnlnon. OSS5 <" <'0 <'00 NA' <'0 <'0 <,. <'0 NA <11 <,. <'0 <'0 O.SJ
Benz II ",no O,2M <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <11 <'0 <'0 <'0 <11
"68n=.o al on, O.2M <0.24 <0.23 !Ji"tAD'~;r"%~o.Z7,l:-s~7-;;<{'-' ; "'<0.24 J <0.23 <0.24 <0.23 "'<0.23 L O.26J <0.26 <0.23 <0.23 <0.23 N
Indeno 1.2.3·cd) pyrene 3.6G <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <,. <'0 <"
Dibenz(Il,hl3llUvacene O,36G <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <"
Benzo(g.h.i r ~en. 0.26 S <" <'0 <'00 NA <'0 <'0 <'0 <'0 NA <" <'0 <'0 <'0 <11

Nolet:
'MSC-cmculilled Medium-SpecifIC Concentrations tOt" G,oundwater. Non-residential, Used Aquifer with TOS =< 2500 mgfl
MSC H- Ufolimo hetJIlh oo...llor)' level

MSC M- t.lID.imum ContaminMl Lovel
MSC Q_ Ingestion

MSC N- Inhalll1ion

MSC S- Aqueous solubillly cap
"- Anl'ly:::ed by Melhod 8310
•••• Resull is nol volliid billed on dllia vlllid3lion report.

.... undlluled somplo result, nol c:ornpared v.;lh the MSC because the undiluted result is nol VtJIid31Bd: !he diluted results ere reported. vlllideled. Met compared wilh the MSC.

IR Silo 10 NASJRB

\lEa_fp\Odaw.Jl.'.Projfl;~;SRAC.CT0741.C1L...:lPhuelllSite 10 Soil Repor(l$i\e 10 Soil AnaIyllc:a1 Tal:IIu\Si\e 10 OC Sa~1 Associated willi Sobll

< -lndlCllte. lhllt the parameter was not detecled cd or above the reported limil.
ThllllSsoaated numerical value is the smnple detoction limit.

N-NotAvailllble

NA- Nol Anetyzed
NC-NoCtiterla
J. IndiClllas en estimaled vmue.

L· Analyte present. Reponed value may be bictSed low. Actual vtJIue b: ell"pected to be higher.
8- This nllQ is used when !he Medyte is Iound In the ll$soc:icded brenk ll$ well ll$ In the semple.

It indicates possibleJprob.oble blenk conternlNltion.

E- This ~ulltifier idontiflOs~ whose conc:anlletions exceed the calibration rtltlgO oIlhe Instn.menl.

rC~iiOns.abOveCiiC@lteeffi4sc:ari'"bQidi(j:Mif~~;iMk~~
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IR SliD 10 NASJRB, PA

Oroundwalo" Amllytleal SumrnlJY

SamplolO 10MW12INFFW-12) 10MW14 (NffYl-14) 1DMW15INFFW-15) 10M~~~~::'16rr10~~~~~~'17) 10MW1a INFFW.t8) tOMWt9 (NFFW-19) 10MW20 (NFFW·20) 10MW21(NFFW·21) 10MW24 10MW25 10MW26 10MW27 10MW21S
lab Batch Number 0305L431S 0305L43a 0305L457 Q30SL457 030Sl463 03aSL463 03D5L457 0306L57D 03061570 0306L546 0306LS66 0306L566

SampleO.tll 511912003 5119/2003 5/2012003 5"9/2003 512112003 5'2012003 5/21/2003 5/2112003 512012003 61412003 6/412003 61312003 6/3/2003 6/3/2003

Units uafL uoll .mll u·ll unn unn uon un'l uaIL uoIl uaIL uaIL uon .mll uoIl

DilUTED
SVOC -MSC

Phenol 4,OOOH <33 <11 10 R <11 <'0 <10 <10 <10 . <10 <10 <10 <10 <10 <'0
bis 2·Chloroelh ether O.55N <33 <11 <'0 <11 <10 <10 <10 <'0 <'0 <10 <10 <10 <10 <'0
2-ChloroDMnol 'OH <33 <11 10 R <11 <'0 <10 <10 <10 <'0 <10 <10 <10 <10 <10
1,J-Dichlorobenzene 600H <33 <11 <'0 <11 <10 <'0 <10 <10 <10 <10 <10 <'0 <10 <10
t ,4_Dichlorobenzene 75M <33 <11 <'0 <11 <10 <'0 <10 <10 <'0 <10 <10 <'0 <10 <'0
t ,2-Oichlorobenzcno 600'1 <33 <11 <'0 <11 <10 <'0 <10 <10 <10 <10 <10 <10 <10 <10
2-Uelhvtohenol 5100G <33 <11 10 R <11 <10 <'0 <10 <10 <10 <'0 <10 <'0 <'0 <10

2,Z'·oxvbis ,-ChIorOOfOPone) NC <33 <11 <,0 <11 <10 <'0 <10 <10 <10 <10 <10 <10 <'0 <'0
4·Moth ,no< StOG <33 <11 10 R <11 <10 <10 <10 <'0 <10 <10 <10 <10 <10 <10

N-NilrosO"-di'n- 0 lamino 0.37 G <33 <11 <10 <11 <'0 <'0 <10 <10 <10 <'0 <10 <10 <10 <10

HexochlClfoolnMO 'H <33 <11 <10 <11 <10 <'0 <10 <'0 <10 <10 <10 <10 <10 <10

Nllrobenzene 510 <33 <11 <10 <11 <10 <10 <10 <'0 <10 <10 <10 <10 <10 <10

IsOQhorono l00H <33 <11 <10 <11 <'0 <10 <10 <'0 <10 <10 <10 <10 <10 <10

2·NIIr ..,,1 8200 <33 <11 10 R <11 <10 <10 <10 <'0 <10 <10 <10 <10 <10 <10

2.4.Oimoln lphenol 20000 <33 <11 ,0 R <11 <'0 <'0 <10 <'0 <10 <'0 <10 <10 <10 <10

bis 2-ChIOfoolho;>;v)melhane NC <33 <11 <10 <11 <10 <'0 <10 <'0 <10 <10 <10 <10 <10 <10

2.4-D1chlorophenol 20H <33 <11 lOR <11 <10 <'0 <10 <10 <10 <'0 <10 <10 <'0 <10

1.2,4-TrichlorobctrlzCtlo 70M <33 <11 <10 <11 <10 <'0 <10 <'0 <10 <10 <10 <10 <'0 <10

NlIDnlnoleno l00H <33 lJ <10 75 2J <10 <10 a.6J <10 2' <10 <10 <'0 <10

4·Chloroanihne 4100 <33 <11 <10 <11 <10 <10 <10 <10 <'0 <'0 <10 <10 <'0 <10

Hex.!IChlorobut~e.no lH <33 <11 <10 <11 <10 <10 <'0 <'0 <10 <'0 <10 <10 <'0 <10

4·ChIOfo·3-molh tlenol NC <33 <11 'OR <11 <'0 <10 <10 <10 <'0 <'0 <10 <10 <'0 <10

2·Meln n thlllene 2000 G <33 <11 <10 51 0.1 J <10 <10 0.9J <10 29 <10 <10 <'0 <10

Hexacl'ilorocvclooenlDdieno 50M <33 <11 <10 <11 <10 <10 <'0 <10 <'0 <10 <10 <10 <10 <10

2A,6-Tnchlor ,no< 31G <33 <11 '0 R <11 <10 <'0 <'0 <10 <'0 <10 <10 <'0 <10 <'0
2.4,S-Trlchlor ,no< 10,000 G <83 <27 25R <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25
2-ChloronllPhlholeno 82000 <33 <11 <10 <11 <10 <10 <'0 <'0 <'0 <10 <10 <'0 <'0 <10

2-NlllolWliline 5,80 <83 <27 <25 <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25
Dimolh r Inolele NC <33 <11 <10 <11 <10 lJ <10 <10 <10 <10 <10 <10 <10 <10

Acona! th one "","5 <33 <11 <10 <11 <10 <10 <10 <10 <10 <10 <10 <'0 <10 <10

2,6-Dinitrotoluene 1000 <33 <11 <10 <11 <10 <'0 <10 <'0 <10 <10 <10 <'0 <10 <10

3-Nilro/lnllino 5.80 <83 <27 <25 <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25
Aeon ntheno ""'"5 <33 <11 <10 <11 <'0 <10 <10 <'0 <10 <10 <10 <'0 <10 <10

2,4·0initroohenol <IN <83 <27 25R <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25

4-Nitro nenol 60H <83 <27 25R <27 <25 <25 <25 <25 <25 <26 <25 <26 <25 <25

OibenzorurM NC <33 <11 <10 <11 <10 <10 <10 <'0 <'0 <'0 <10 <'0 <'0 <10

2A·[)jnllrololuene 640 <33 <11 <,0 <11 <10 <10 <'0 <'0 <10 <10 <10 <10 <10 <10
[)jelhvlphlMJlSle 5000 H <33 <11 <'0 <11 <10 <10 <'0 <'0 <10 <'0 <10 <10 <'0 <10

<l·Cnlor o· n other NC <33 <11 <,0 <11 <10 <'0 <10 <10 <'0 <10 <10 <10 <10 <10

Fluotene 19005 <33 <11 <10 <11 <10 <'0 <10 <10 <'0 <10 <10 <10 <'0 <10

4·NillolWline 5.8G <83 <27 <25 <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25

4,6·Oinitro-2·melhylphenol NC <83 <27 25R <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25
N-Nilrosodi en omina 1 5JOG <33 <11 <10 <11 <10 <'0 <10 <10 <10 <10 <10 <10 <10 <'0
4·Bromo " . n oth8f NC <33 <11 <10 <11 <10 <10 <10 • <10 <10 <10 <'0 <10 <10 <'0
Hc!;>;och!orobenzono 1M <33 <11 <10 <11 <'0 <'0 <10 <10 <10 <10 <10 <'0 <10 <'0
Penlochloro tlenol 1M <83 <27 25R <27 <25 <25 <25 <25 <25 <26 <26 <26 <25 <25
Phenenlhrene 11005 27J <11 <10 <11 <10 <10 <10 <'0 <10 <10 <'0 <'0 <10 <10

AAlhrllCctnO 665 <33 <11 <10 <11 <'0 <10 <10 <'0 <10 <10 <10 <10 <10 <'0
Cllfbazolo ,JOG <33 <11 <10 3J <10 <10 <'0 <'0 <10 <10 <10 <10 <10 <10
Qi·n-bul Ihalala 10,000 0 <33 <11 0.9 B <11 'J <10 0.8 J 0.6J <10 <10 <10 a.7 B <10 <10

Auoronlhene 2505 31 J <11 <'0 <11 <10 <'0 <'0 <10 <'0 <10 <10 <10 <10 <10

"""". lJOS 2" <11 <10 <11 <10 <10 <10 <10 <'0 <10 <10 <10 <'0 <10
But ben hlhaole 2700 5 <33 <11 <10 <11 <'0 <10 <10 <'0 <'0 <10 <10 <10 <'0 <10
3,3'·OichlOfOben:!ldine 5.80 <33 <11 <10 <11 <10 <10 <10 <'0 <10 <10 <10 <'0 <10 <10
Bonzo( tI enlhr ocene 3.60 .<33 <11 <10 <11 <10 <10 <10 <'0 <10 <10 <10 <'0 <10 <'0
Chrvs_ 1.9$ <33 <11 <10 <11 <10 <10 <'0 <'0 <10 <'0 <10 <10 <10 <'0
bls 2-Eth ne;>; IhNtlie 6'1 ~4.!itt~110...,"'';Ji.t.;m:t~j.tJ;T~108~~~ 0.6 B <11 5' 0.7 B 1 J 1J <10 2J <10 ,. <'0 <10

Di-n-eel htholale 20000 <33 <11 <10 <11 <10 <'0 <10 <10 <'0 <10 <10 <10 <10 <10

Benzo b nuoronlhene 1.25 <33 <11 <10 <11 <'0 <'0 <10 <10 <10 <10 <10 <'0 <'0 <'0
Ben;:o k nuorMlnooo 0.555 <33 <11 <10 <11 <'0 <10 <10 <'0 <10 <10 <10 <'0 <10 <10
Be", a)pvrene 0.2M <33 <11 <10 <11 <'0 <10 <10 <'0 <10 <10 <'0 <'0 <10 <10

"Benz tI ,,~ 0.2M 0.17 <0.24 <0.23 <0.25 <0.23 <0.23 <0.23 <0.23 <0.23 <0.24 <0.26 <0.24 <0.23 <0.23

I- 1,2.3-cd P one 3.60 <33 <11 <10 <11 <10 <10 <'0 <'0 <10 <10 <'0 <'0 <10 <'0
Oiben;" a,n tInlhroconct 0.360 <33 <11 <10 <11 <10 <'0 <'0 <10 <10 <'0 <10 <10 <10 <10

Be'" .h,lloorvlone 0.265 <33 <11 <10 <11 <10 <10 <'0 <10 <'0 <10 <10 <10 <'0 <10

IR Sito 10 NASJRB
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Table 12

EA Engineering. SCience. lind Technology. Inc September 2004

IR Sito 10 NASJRB, PA

Groundwator Analytical Summ.ary

Samplo 10
Lab Batch Number

samploOl!110

Units I uwl

10MW01(NFFW.1J/'6MW2R (NFFW:2RfI'0DUPO'(lOMW2R (NFFW·2R)) 10MW09 (NFFW.91/10MW10 CNFFW.l01110MW12INFFW.121 110MW1.4 (NFFW-14) 110MW15 (NFFW.15)
030Sl438 030SL457 03051457 0305L463 030Sl463 030SL438 0305L438 0305L457
5/19/2003 512012003 512Dn003 512112003 5121/2003 511912003 511912003 512012003

uuIL uQIL uafL uQfL uQll uall uQ!L uQ/L

MOlals "MSC

Aluminum "200 83.78 64.18 1S78 52.4 B 13.6 B 52.9 B 69.9 B 60.4 B 73.88 77.78 SO.5 B 58.6 B 70.68 39.8 B
Anlimon I 61.1 2.5 B 2,4 8 <2.2 <2.2 <2.2 <2.2 2.6 B <2.2 <2.2 <2.2 3.5 <2.2 4.2 B <2,2

Arsenic 50M <3,3 <3,3 <3.3 <3.3 <3.3 <3.3 3.6 <3.3 7.6 <3.3 <3.3 <3.3 <3.3 <3.3
B;)fil;m 2.000M 767 973 946 369 261 227 640 466 1.170 1,450 261 623 722 229
Beryllium 4M 0.38 0.36 B 0.49 B 0.318 <0.1 0.298 0.398 0.258 0.44 8 0.318 0.288 0.25 B 0.258 0.38

CadmRJm 5M <0.4 <0,4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0,4 <0.4

Calcium NC 56,400 40,100 41,500 41,500 40,500 64,100 58,100 73,700 35,400 45,800 46.000 43,200 46,700 20,800

Chromium "'100M <1 <1 <1 1.1 2.5 <1 <1 <1 <1 <1 <1 <1 <1 1
Cobalt 2,000 G 1.1 <1 <1 <1 <1 <1 <1 <1 9.6 4 <1 1.5 4.2 <1

Cop",,' 1.000M 1.5 1.7

~I
<0,6 0.96 8 1.2 B 0.76 1.3 <0.6 <0.6 <0.6 1.7 2.1 1.2

Iron ··300 "":':ll'&.t':5"270~'f.'~1~*;,Uii~156OO?·go;V~-;: <25.8 37.2 46.1 ~7~n8'1005S';}s. ft:·t1~fi-r·. ooog;~'4 i1~«ft:8120:r4,;~r~} ~,~W..115.aoon.-m.."5i <25.8 };YiR~ OOOih~ ~'i~l@.,9907~;rT?;:' <25.8

Lead 5M <2.3 nTIJltur.f' 8.3~:fl"'TIo!.' <2,3 <2.3 <2.3 <2.3 3.6 <2.3 <2.3 <2,3 <2.3 i}W:it~~5.4~Jir~ <2.3

Maanesium NC 24.300 20,400 21,000 21,000 17.200 14,200 34.000 20,600 12,900 20,800 20,700 28,400 16,300 9,870

Manaanese ""SO \;\~:m237DO"J13f.~'S:.i ~..&M.M2 70ItJ.t;\,\MW E~t~1~~"U,300~~~MSin{ 3.1 B 2.2 B 21.7 JHi%,15 9OO"J~ M~1"50.'a~i.z ~1z,.100'J~ ~';"9'3DOW;:~ 4,38 m:;,~21:700:"Jr.-it1:Wr~~32;9DO'J~ 1.28

Mercur 2M <0.1 L <O.ll <O.ll <0.1 <0.1 L <0.1 <O.lL <0.1 l <O.lL <0.1 <0.1 <O.ll <0.1 l <O.ll

Nickel 'OOH <1.3 <1.3 2.5 1.6J 3.6 <1.3 <1.3 <1.3 2.7 1.7 J 6.1 J <1.3 <1.3 <1.3

Potassium NC 1,180 5,750 6,180 7,250 1,890 4,530 2,380 2,690 1,630 1,820 1.890 3,100 2,160 2,280

Selenium 50M <4.2 <4.2 <42 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2
Silver 100 H <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2

Sodium NC 14.300 lB.200 16,800 35,600 17.200 6360 10,600 5,990 16.700 27,100 45,800 21,600 17,700 13.600
Thallium 2M <4.5 <4.5 <4.5 <4.5l <4.5 <4.5l <4,5 <4,5 <4.5 <4.5l <4.5 l <4.5 <4.5 <4.5
Vanadium 720G 0,568 0.198 0.31 B 0,478 0,58 0.34 8 0.558 1 B <0.1 0.478 0,218 0.128 <0.1 <0.1

[Zinc 2.000 H 20.3 J 94.7 J 44.7 J 195J 158J 57.6J 81.9J 75.3J 44J 99,3 J 202 J 116 J 28J 87.6J

Notos:

·MSC-calculaled Medium-Specific Concentralions for Groundwater, Non·residenlial, Used Aquifer with TOS =< 2500 mgll
MSC H· lifetime health adVisory level •
MSC M- r..-1aximum Con.taminantlevel
MSC G· Ingestion
••• Second3lY Maximum Contaminant Level (SMCLI
•••• Tolal Chromium M$C

< • Indicates thai the parameter was nel detected al or above the reporled limit.
The associated numerical value is the sample detection limil.

E· The reported value is estimated because of the presence of inlerference.
B· Indicates lhatlhe parameter was between the Instrument Detection limit (IOL) and the

lhe Contract Required Oeteclkln limil (CROl).

J. Estimated value
K· Analy1e presenl. Reported value may be biased high. Aclual value is expected 10 be lower.
L· Analyte present. Reported value may be biased low. Actual value is expected to be higher.
NC- No Criteria

~ncen~!.bove·calCUjatiidi~"¢l!.~t[@j:""iiabOidVd:sna~ihaded~~

IR Site 10 NASJR8
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Table 12 Continued
EA Engineering, Science, and TlltChnoJogy. Inc September 2004

IR SilD 10 NASJRB, PA

Grcundwator Analytical Summary

SampiolO
lab Batch Numbar

sam~~~t~aIO I uall

Mohlls I -MSC

10MW16-(NFFw.16JllifMW1.7 (NFFWl'7J 10MWt8 (NFFW,'.j~ 'OMW1' (NFFWl19) lOMMO (NFFW620)I'0MW21 (NFFW*21)ll0MW241'OMW25rtfMW26jl0MW27\'OMW28
03D5l438 a305l463 03051457 0305L41lJ 0305l46J 0305L457 OJOIlLS1D 03061570 0306L586 OJ06L566 0306L566
511912003 5/2112003 512012003 512112003 5/2112003 512012003 61412003 61412003 61512003 61312.003 61312003

uWL uwL uaIL uaIL uwl uWL uAIL ugIL ugll ugll uAlL

Aluminum
Antimonv
~
~
Beryllium
Cadmium
Calcium
~
Ccl)3il

E2Eoer
Iron
Lead
Magnesium
~nese

~
Nickel
~um
~
srrver
SOdiiffi
ThiiiTIUffi
~m
~

"200 64.5 B 42.9 B 138 B 53.6 B 51.1 B
6 M <2,2 2.6 <2.2 <2.2 3.1
50 M 4 4.9 K <3.3 <3.3 <3.3

2,000 M 1,620 706 577 625 683
4M 0.268 0.158 0.438 0.318 0.158
5 M <0.4 <0.4 <0.4 <0.4 <0,4
NC 48,000 28,500 38,600 42,400 45,000

"'100 M <1 <1 <1 <1 1.2
2,0000 <1 <1 19.7 2.7 <1
1,000 M 1.4 0.698 0.88 <O.B 0.93 B

"300 1.>.1mi·t':25i1OOt6"iW..~W~4',17~700~m;E'i'*0'fi4.900¥*J.l%.~~':;~~it;7;110ii..-~fiJi:~t1;3001ii¥iJ.4&

5 M 3.2 <2.3 <2.3 ~. <2.3 2.9
NC 26,800 13,500 15.800 14,900 20,400
"SO ,,!~~&u.;800"'Jli.$lC R~;':~13:50(r~W~f: ,1.-~~9 670'J;t~~ im:WBl9920~J.'. ngmWU5'800~~~

2M <D.1L <0.1 <D.1L <0.1 <0.1
100H 1.7 <1.3 16.9 3.1J 18.6J
NC 2,630 1,230 1,810 2,020 3,580

50 M <:4.2 <4.2 <4.2 <4.2 <4,2
100 H <1.2 <1.2 <1.2 <1.2 <1.2
NC 13,800 13,900 23,900 22,400 21,900
2 M <4.5 <4.5 L <4.5 <4.5 L <4.5 L

nOG <0.1 0.478 <0.1 <0.1 0.528
2.000H 179J 90AJ 138J 106J 70.3J

43.4 B
<IT"

<3.3
308

0A2B
<Q4
38,800
TI
7i'
<a:B
<25."8
<2.3

18,300
tBB
<D.IT
<iT
5,310
<4.2
<1.2
26,800
<4T
'D.2i"'B
129T

'.*U'02i
<2.2
<3.3
299

0.24 B
<0.4
61,500
5'
<i'
'6."1
2B.1
3.1 B
278
0.68

<""['IT
"'T1
i4:3OO
<i2
<1:2
35,100

<4.5
"'3.4

3T8B

51.8 B <13.1
<2.2 <2.2
<3.3 <3.3
297 456

0.27 B <0.1
<0.4 <0.4

63.100 67,500
1.6 25.2
<1 <1
<0.6 1.8 B
42.7 <25.8
3.1 B <2.3

13,200 20,600
~~285Sr.~ tw61;H·"M

<0.1 L <0.1 L
2.4 J

1,890 29,000
<4.2 <4.2
<1.2 <1.2

18,600 28,300
<4.5 <4.5
1 B 0.51 B
87 J 152J

36.2 B
<IT
<J.J
307

o:J'iB
~
2D.9OOu

<T
<0:6
<25.8
<2.3

7,730
9T
<o.rr
'""5T"
1,520
<4,2
<1.2

17.200
<4.5
o:4'1"B
"'i'88J

57 B
<2.2
<3.3
476

Q2BB
'Q.i4"8
a;:goo
n
<1
<0.6

<25.8
2.88

18,800
?}~itru
~
~

2A3O
5T
<1.2
23,800
<4.5
0.72 8
B6.5J

IR Sile 10 NASJRB Final Report, Request for No Further Action
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Project: 29600.74
Table 13

EA Engineering, Science, and Technology, Inc. September 2004

IR Site 10 NASJRB, PA

Blanks Analytical Summary

Sample 10 10TB01051903 10TB02052003 10FB01052003 10RB01052003 10TB03052103 10TB07060303 10TB07060403 10TB08060503
Lab Batch Number 0305L438 0305L457 0305L457 0305L457 0305L463 0306L566 0306L570 0306L586

Sample Date 5/19/2003 5/20/2003 5/20/2003 5/20/2003 5/21/2003 6/3/2003 6/4/2003 6/5/2003
Units ua/L ua/L ug/L ug/L ug/L ug/L ua/L ua/L

voe

·Methane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane <2 <2 <2 <2 <2 <2 <2 <2
Bromomethane <2 <2 <2 <2 <2 <2 <2 <2
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2
Chloroethane <2 <2 <2 <2 <2 <2 <2 <2
Methylene Chloride 10 10 <2 <2 9 11 <2 0.4 B
Acetone <5 <5 <5 <5 <5 <5 <5 <5
Carbon Disulfide <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene (total) <1 <1 <1 <1 <1 <1 <1 <1
Chloroform <1 <1 2 2 <1 <1 2 1
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 5R 5R 5R 5R 5R 5R 5R 5R
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1 .<1
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroorooane <1 <1 <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethene <1 <1 <1 <1 <1 <1 <1 <1
Dibromochloromethane <1 <1 0.1 J <1 <1 <1 0.2 J <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1
Benzene <1 <1 <1 <1 <1 <1 <1 <1
Trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1
Bromoform <1 <1 0.4 J 0.2 J <1 <1 0.4 J <1
4-Methyl-2-pentanone <5 <5 <5 <5 <5 <5 <5 <5
2-Hexanone 5R 5R 5R 5R 5R 5R 5R 5R
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1 <1 <1
Toluene 0.1 J <1 <1 <1 0.1 J 0.1 J <1 0.1 J
Chlorobenzene <1 <1 <1 <1 <1 <1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1
Styrene <1 <1 <1 <1 <1 <1 <1 <1
Xylene (total) <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dibromoethane <1 <1 <1 <1 <1 <1 <1 <1
··1,2-Dibromoethane <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 <0.019
Isopropylbenzene <1 <1 <1 <1 <1 <1 <1 <1

Notes:
•- Analyzed by Method RSK 175
... Analyzed by Method 504
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
R· Unusable result. Analyte mayor may not be present in the sample.
J. Indicates an estimated value.
B· This flag is used when the analyte is found in the associated blank as well as in the sample.

It indicates possible/probable blank contamination.
IR Site 10 NASJRB Final Report, Request for No Further Action
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB. PA

Blanks Analytical Summary

Sample 10 1OFB01 052003 1ORB01 052003
Lab Batch Number 0305L457 0305L457

Sample Date 5/20/2003 5/20/2003

Units uglL uglL

SVOC

Phenol <10 <10
bis(2-Chloroethyl ether <10 <10
2-Chlorophenol <10 <10
1,3-0ichlorobenzene <10 <10
1,4-0ichlorobenzene <10 <10
1,2-0ichlorobenzene <10 <10

2-Methylphenol <10 <10
2,2'-oxybis(1-Chloropropane) <10 <10
4-Methvlohenol <10 <10
N-Nitroso-di-n-orooyiamine <10 <10
Hexachloroethane <10 <10
Nitrobenzene <10 <10

Isoohorone <10 <10
2-Nitrophenol <10 <10
2,4-0imethvlohenol <10 <10
bis(2-Chloroethoxy)methane <10 <10
2,4-0ichloroohenol <10 <10
1,2,4-Trichlorobenzene <10 <10
Naphthalene <10 <10
4-Chloroaniline <10 <10
Hexachlorobutadiene <10 <10
4-Chloro-3-methvohenol <10 <10
2-Methylnaphthalene <10 <10
Hexachlorocvclooentadiene <10 <10
2,4,6-Trichloroohenol <10 <10
2,4,5-Trichlorophenol <25 <25
2-Chloronaphthalene <10 <10
2-Nitroaniline <25 <25
Oimethylphthalate <10 <10
Acenalphthylene <10 <10
2,6-0initrotoluene <10 <10
3-Nitroanillne <25 <25
Acenaphthene <10 <10
2,4-0initroohenol <25 <25
4-Nitrophenol <25 <25
Oibenzofuran <10 <10
2,4-0initrotoluene <10 <10
Oiethylphthalate <10 <10
4-Chloroohenvl-ohenylether <10 <10
Fluorene <10 <10
4-Nitroaniline <25 <25
4,6-0initro-2-methYlohenol <25 <25
N-Nitrosodiphenylamine (1) <10 <10
4-Bromophenyl-phenylether <10 <10
Hexachlorobenzene <10 <10
Pentachloroohenol <25 <25
Phenanthrene <10 <10
Anthracene <10 <10
Carbazole <10 <10
Oi-n-butvlohthalate 2J 0.8J
Fluoranthene <10 <10
Pyrene <10 <10
Bulylbenzylphthalate <10 <10
3,3'-Dichlorobenzidine <10 <10
Banzo(a)anthracene <10 <10
Chrvsene <10 <10
bis(2-Ethylhexyl)phthalate 0.7 J 0.6J
Di-n-octyl phthalate <10 <10
Benzo(b)fluoranthene <10 <10
Benzo(k)fluoranthene <10 <10
Benzo(a)pyrene <10 <10
'Benzo(a)pyrene <0.23 <0.23
Indeno( 1,2,3-cd) pyrene <10 <10
Dibenz(a,h)anthracene <10 <10
Benzo(g,h,i)perylene <10 <10

Project: 29600.74
Table 14

September 2004

Notes:
'- Analyzed by Method 8310
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.

IIEa_fplOelawarelProjectslBRACICT074lCIL #4\Phasdil\illI1i1'Ot'GW\l>€t\\tiW~~~~I~'i\\\'lO GWanalylical tableslSile 10 BLANKS OF 2003.xls
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IR Site 10NASJRB

Blanks Analytical Summary

Sample ID 10FB01052003 1ORB01 052003
Lab Batch Number 0305L457 0305L457

Sample Date 5/20/2003 5/20/2003
Units ua/L ug/L

Metals

Aluminum 35.5 B 45.2 B
Antimony <2.2 <2.2
Arsenic <3.3 <3.3
Barium 0.42 0.55
Beryllium 0.28 B 0.32 B
Cadmium <0.4 <0.4
Calcium 45.6 B 75.3 B
Chromium <1 <1
Cobalt <1 <1
Copper <0.6 <0.6
Iron <25.8 53.6
Lead <2.3 <2.3
Magnesium 9.8 17.9
Manganese 1.2 B 0.47 B
Mercury <0.1 L <0.1 L
Nickel <1.3 <1.3
Potassium <40 <40
Selenium <4.2 <4.2
Silver <1.2 <1.2
Sodium 45.4 B 136
Thallium <4.5 <4.5
Vanadium 0.25 B <0.1
Zinc 2.9 J 2.4 J

Notes:
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
B- Indicates that the parameter was between the Instrument Detection Limit (IDL) and the

the Contract Required Detection Limit (CRDL).
L· Analyte present. Reported value may be biased low. Actual value is expected to be higher.
J- Estimated value.

Final Report.. Request for No Further Action
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Table 16

EA Engineering, Science. and Technology. Inc September 2004

IR Sito 10 NASJRB. PA

Grcundwator Analytical Summary

Samplo 10 10MWOl (NFFW.1) 10MW2R INFFW.2R 10MW03 (NFFW-3) 10MW04 (NFFW-4) 10MWOS (NFFW-5) 10MWOO (NFFW-6) 10MW07 (NFFW-7) 10MW08 (NFFW-S) 10MW09 (NFFW-9) 10MW10 (NFFW-10) 10MW12 (NFFW-12 10MW14 (NFFW.14 10MW15 (NFFW.15) 10MW16 (NFFW.16)
lab Batch Numbor 0402L909 0402L857 0402L883 0402L890 04021890 0402L890 04021909 0402L909 0402L917 04021909 0402L857 0402L857 0402L909 04021857

Samplo Dato 212412004 2119f2004 ·2120/2004 212312004 212312004 2/2312004 212412004 2/2412004 212512004 212412004 211912004 211912004 212412004 211912004
Units ugiL ugIL ugiL ua/L uaIL uaiL UQ/L uaIL uaIL uaIL uaIL uolL uoiL ugll uaiL

VOC "MSC

Chloromelhane 3H <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Bromomelhol'le lDH <2 . <2 <2 <2- <2 <2 <2 <2 <2 <2 <2 <2 <2J <2
Vinyl Chloride 2M <2 <2 <2 <2 <2 - <2 <2 <2 <2 <2 <2 <2 <2 <2
Chloroelhonc 9DDG <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Molh one Chloride 51.4 <2 <2 <2 <2 <2 0.48 <2 <2 <2 <2 <2 <2 <2 <2
Acelone 10,000 G <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Carbon Disulfide 4,100 N <1 <1 <1 <1 <1 <, <1 <1 <1 <' <1 <1 <I <'
1.1·Dichloroelhene 7'1 <I <1 .<1 <1 <1 <1 <1 <1 <1 <I <1 <, <1 <,
1,1-Dichioroelhat'IC 110 N <1 <1 D.2J 0.3J <1 <1 <1 <1 <1 0.3 J <1 <1 <1 <1
1.2·Dit::h1oroelhene lolal "70M/1OO M <, <' <1 <1 <1 <1 <1 <1 <1 <I <1 <1 <1 <,
Chloroform 100M <I <' <1 <1 <1 <1 <1 <, <1 <1 <1 <1 <1 <,
1.2·0ichJoroelhane 5M <1 <1 <I <I <1 <1 <1 <I <1 <1 <, <1 <I <1
2·Butanone 5,800 N <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
1,l,l·Trichloroethane 200 'I <1 <' <1 <1 <1 <1 <1 <1 <1 <, <1 <1 <1 <1
Carbon Telrachloride 5M <1 <, <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromclhane 100M <I <I <, <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1.2.0ichloropropane 5M <I <1 <I <1 <1 <1 <1 <1 <1 <1 <' <1 <I <1
ciS-1,3·0ichlotopropene 26 G <1 <1 <1 <1 <1 <1 <1 <I <1 <I <1 <1 <1 <1
Trichloroelhene. 5'1 <1 <, <, <1 <1 <1 <1 <1 <1 <, <1 <1 0.2J <1
Oibromochlotornelhane NC <1 <, <I <1 <1 <1 <1 <1 <1 <I <1 <1 <1 <1
1,1,2·Trichloroelhane 5M <1 <I <I <1 <1 <1 <1 <1 <1 <I <1 <1 <1 <1
Benzene 5'1 0.7 J 0.7 J <1 <1 <1 0.2 J 0.2J 0.5J 0.1 J <1 0.5J 0.5J <I 0.5J
Trnns-1,3-0ichloroorooene 26 G <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <, <1 <1 <1
Bromoform '00'1 <1 <I <1 <, <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4·Meth -2- ntanane 410 N <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
2·Haxanone NC <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Telrachloroelhene 5M <1 <' <1 <' <1 <1 <1 <1 <1 <I <1 <1 <1 <1
1,1,2,2-Telrachlot"oelhime 0,3 H <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0,3 <0.3
Toluene l,OOOM <1 <1 <I <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
ChIorobenzene 100M <1 <1 <1 <1 <1 <1 <1 <1 0.3J <1 <1 <1 <1 <1
Elhvlbenzene 700M 0.2J O.BJ <1 <1 <1 0.1 J O.BJ 1J <1 <1 <1 2 <1 4
Styrene 100M <1 <1 <1 <, <1 <1- <1 <I <1 <1 <' <1 <1 <1
XYleno total 10,OOOM <1 04J <1 <1 <I <1 <1 <1 <1 <1 <1 0.1 J <1 0.2 J
1.2-0Ibrornoethane O.05M <0.019 <0_019 <0.019 <0,019 <0.019 <0.019 <0.020 <0.019 <0.019 <0,019 <0.019 <0.019 <0.019 <0.019

'''' 0
benzene 2,300N O.BJ 6 <1 <' <1 3 2 17J 3 <1 7 4 <1 31'

l,3,s..Trimelh benzene 35 N <1 3 <1 <1 <I <I 0.1 J <1 <I <1 <1 O.B J <1 <1
1.2,4-Trimethylbenzene 35 N <1 4 <1 <1 <1 <1 2 0.9J <1 <1 <1 2 <1 1

Noles:
'MSC-calculatod Medium-Specific Concentralions for Groundwaler, Non-resMjential, Used Aquifer 'Nith TOS =< 2500 mgll
MSC H- lifelime heallh adVisory level
MSC M· 1I,'laxlmum Conlaminant level
MSC 0- Ingestion
MSC N· Inhalation
'·70. cis and 100-trans
<. Indicatos that the parameter was nol detected at or above the reported limit.

The associated numerical value is the samp'e detection limit.
NA- Nol Analyzed
NC· No Criteria
J. Indicates an estimated value.

K- Analy1e present. Reported value may be biased high Actual value is expected 10 be lower.
B· This flag is used when the analyle 'IS tound in the associatod blank as weD as in the sample.

II indicates possible/pmbable blank conlamination.

~.: Unusabl.e results. Analxte ma¥...2!}!l~~?t ~ £!f:esent in sam e. _ _ _ _ _ __. _, _ , __
l"COoCenttationi18bOi;e'calcullllled:"MSC'llre bQIded:ancfstulded>;~ 1 , ~'~- -~~4~f@m#.§@Wjtm#0Jt;a~

IR Sile 10 NASJRB

\\Ea_(p\OelilWl5fO\Proj8C15\BRACICT014\CIL #4,S\Phaso IIlSila 10 GW Pelil RepcwllSilo 10 GW Msyliclll tables\ValidBlod sUa 10 GW Anal Tbb\Slla 10 GW VOC of2003Jds

Final Report, Raquesl for- No FlJther Action



- - - - - - - - - - - - - - - - - - -
Project: 29600.74

Table 18 Continued

EA Engineering. Science. ond Technology. Inc, September 2004

IR 51to 10 NASJRB, PA

Groundwotor Analytical Summary

Samplo 10 10MW17 (NFFW.17) 10MW181NFFW.181 10MW19 (NFFW-19) 'OMmO (NFFW·201 10MW21 (NFFW.21) 10MW24 10MW25 tOMW26 10MW27 10MWDUP {10MW27 laMW2S
Lab Batch Numbor 0402L909 0402L909 04021890 0402L925 0402L909 D402L857 04021925 0402L909 0402L925 0402L883 0402L883

51lmplo Dato 212412004 2/24/2004 2/2312004 212712004 212412004 2/1912004 2/2712004 2/2412004 212712004 212012004 212012004
Units uall uall ua/l uall uall uall uall uall uall uall uall ugIL

VDC "MSC ..
CtWoromethane 3H <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Bromomothane 10 H <2J <2 <2 <2 <2J <2 <2J <2J <2JJ. <2 <2
Vin Chloride 2M <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Chloroelh<Jne 900G <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Methylene Chloride 5M <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Acetone 10,000 G <5 <5 <5 <5 <5 68 <5 <5 <5 <5 <5
Carbon Disulfide 4.100N <1 <1 <1 <, <1 0.3J <1 <1 <1 <1 <1
1.1-0ichloroolhene 7M <1 <1 <1 <1 <1 <1 0.' J <1 4 3 0.1 J
l,l·0ichloroelh.me ll0N <1 <1 <1 <1 0.1 J <1 1 <1 0.7 J 0.8 J 0.2 J
1.2-0ichloroelhene lolal "70 M/1OO M <1 <1 <1 <1 <1 <1 lJ <, <1 <1 0,2 J
Chloroform 100M <1 <1 <1 <1 0.2J· <1 <1 O,4J 0.2J 0.1 J 0.2 J

1.2-0ic:hloroelhane 5M <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

2·Bulanone 5,800 N <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
l,l,l-Trichloroelhane 200M <1 <1 <1 <1 <1 <1 <1 <1 6 5 0,5J

Carbon Tetrachloride 5" <1 <1 <1 <1 <1 <1 <, 0.1 J <1 0.2J <1

Bromodichloromethane 100M <1 <1 <1 <1 <1 <1 <, <1 <1 <1 <1

1,2-0ichtoroDrOoane 5" <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

ds·l,3·Dichloro no 26 G <1 <1 <1 <1 <1 <1 <1 <' <1 <1 <1

Trichloroethene 5M <1 <, <1 <1 <1 <1 0.4 J <1 0.2 J 0.1 J 2

Otbromochtoromelhane NC <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1,2·Trichloroethane 5M <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene 5M 0.3 J <1 <1 0.1 J <, 5J <1 <1 <1 <1 <1

Trans· 1,3·0ichloropropcne 26 G <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <,

Bromoform 100M <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <,

4-Melhvt·2-oenlanono 41DN <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

2·Hexanone NC <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Tetrachloroethene 5" <, <1 <, <, <1 <1 O.4J <1 <1 <1 3

1,1,2,2-Tetrachloroethane 0.3 H <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Toluene l,OOOM <1 <1 <1 <1 <, <1 <1 <, • <1 <1 <1

Chlorobenzene 100M 0.1 J <1 <1 0.1 J <1 0.3 J <1 <1 <1 <1 <1

Ethylbenzene 700M <1 <1 <1 0.5J <1 2J <1 <1 <1 <1 <1

SMene 100M <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Xylene total lD,DOOM <1 <1 <1 <1 <1 0.1 J <1 <1 <1 <1 <1

1.2·0Ibromoethane O.05M <0.019 <0.019 <0,019 <0.020 <0.019 <0.019 <0.019 <0.019 <0.019 <0.020 <0.020

lsopropvtbenzcnc 2,300N 11 <1 0.3J 1 <1 0.8 J <1 <1 <' <1 <,

1,;).5-Trimelhvtbenzene 35 N <1 <1 <1 <1 <1 5J <1 <1 <, <1 <1

1.2,4-Trimothvtbenzene 35 N <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1

IR Site 10 NASJRB
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Groundwllar Anlllytkll' SummaI)'

Slmpl.ID 10MWOlINFFW·l) 10MWOltNfFW.l) 10MW2R {NfFW·2R1 10MW03 (NFFW-3) 10MW04 (NFFW-4) tDMW05 (NFFW..5) tOMW06 (NFFW~) lDMW07(NFFW.l} 10MW08INFFW-I) 10MW09 (NFFW-91 10MW10 (NFFW-l0) 10MW12 (NFFW-12) 10MW14INFFW-14) 10MW15INFFW.15) 10MW16 (NFFW·16j 10MW17 (NFFW-17)

Lllb Bitch Number OOWZL909 0402L925 O.ul2U51 0402U13 O-4Q2Le90 0402La90 0402L.a90 0402L909 0402L909 0402L917 0<02UlO' D402U57 0402U57 0402L.909 0402U57 Q4112L909
Sampl.O.t. 212412004 2121121104 2119J2004 2f2llf2004 212312004 2I23m04 21231201>4 21241201)4 212412004 212312004 2/2412OD4 2119/2004 211912004 212412004 2119/200. 212412004

Unils " Il uglL "oil """- """- """- """- "ail "all "all """- "ail """- "ail "gil """- "ail

SYOC 'MSC

Phenol 4.000H <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

"bis :?·ChlofoclhvO.Ihe, O.5SN <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

2·Chlof hcool 'OH <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

1,3-Oichlotoben:.el1l1 600H <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

14·Dichkxobem:ene 75M <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

1.2-Did1lorobenzcnc 600M <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

2-Mlllhvl 51000 <10 NA <10 <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

2.2'~lf\·bis 1-Ctvoroorooanel NO <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

"'.Melh 001 SlOG <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
"N-Nllroso-di-n- 0 " Q,37G <10 N' <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <to <10 <to
He\Dehloroelhone 1 H <0.050 NA <0,050 <0.053 cOosa "O.osa 0<0,050 0<0,050 0<0.050 <O.osa 0<0,050 <0.050 <0,050 <).050 <O,osa <0.050
NitrobMzene 51G <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

I, halonll 100 H <10 N' <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <I' <10 <10
2..N,u ,," 820G <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <I' <10 <10

2,4·Oimttth ,001 2QOOG <10 NA <10 <10 <10 <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10

bi$ 2..chlQfoetho~ 11>_ NC <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <to <10 <10 <10 <10

2.4·Qichlor 20H <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

1.2.4-T'k:hlorobon,zlllne 70M <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

N hlhdone l00H <10 NA lJ <10 <10 <10 <10 <10 4J <10 <10 <10 0.6J <10 79 2J
4-Chloiollfl,1Ln1l "'OG <10 N' <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

He~DChlorobullldieOll 1 H "O.osa NA <o.osa <0.050 <).050 <O,osa <0.050 <0.050 <),050 <o,osa o<O,osa <0.050 <).050 <),050 <O.osa <),050

4·ChIOlo-J·mlllh· "'" NC <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

2·Meth·1n hlh.ne 2000G <10 NA 0.5JB <10 <10 <10 <10 <10 7J <10 <10 <10 <10 <10 88 lJ
Hcxnchloroc do tadiene 50M <10 NA <10 <10 <10 <10 <10 <10 <10 <'0 <10 <10 <10 <I' <10 <10

2.-t.6-Trlchloi 31G <10 NA <10 <10 <to <10 <10 <10 <10 <10 <10 <to <10 <10 <to <10

2."S·Trichloi no 10.OOOG <25 NA <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <2' <25 <25

2·CNoron lh.nlll 8200G <10 NA <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10 <I. <10 <10
··2·NIb'o:anillne S,flG <25 NA <26 <25 <25 <25 <25 <25 <25 <25 <25 <25 <2' <2. <25 <2'
Oimelh I hthalll\!! NO <10 NA <10 <10 <10 0,7 J <10 <10 <10 <10 <10 <10 <10 <•• <10 <10

At"enalphlhvleno JaOO • <10 NA <10 <to <10 <10 <10 <10 <10 <10 <to <10 <10 <10 <10 <10

2,&-{)initrotoluenll 100G <10 NA <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
··3-Nillocnihne 5,SG <25 NA <26 <25 <25 <25 <25 <2. <25 <2' <25 <25 <25 <25 <25 <25
A,,, ..." JaOO • <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

2.4·Qinilfo henol "N <25 NA <25 <25 <25 <25 <2' <25 <25 <25 <25 <25 <25 <25 <25 <25

4-t~lr hcmof 60H <25 NA <26 <25 <25 <25 <2. <25 <25 <25 <25 <25 <2' <2' <25 <25
OJbclU:ofurlln NO <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 O.SJ <10 <10 O,6J <10·
··2.4·Qinilrolol....me "G <10 NA <10 <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

""II> lhall'llll saOOH <10 NA <10 <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4·Chloio n· en ther NO <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <\0 <10 <10 <10 <10 <10
Fluo,enll 1900. <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

··4-N'll'oenihne 58G <25 NA <26 <25 <25 <26 <25 <2' <25 <25 <2. <25 <25 <2. <2. <2.
4.6-Dinilro-2·mllllh ... NC <25 NA <26 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <2. <25 <25

N·Niliosodi en lllTIine 1 5:lOG <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

4·Bromo hen 1- n ther NC <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

H&xac:hlorobenzernl 1M <0.050 NA <0,050 0<0,050 <),ose <O.osa <0.050 «1.050 <0,050 <0.050 <0.050 <),050 <O,ose <0.050 <0050 <0,050
Penl1lChlOl no! 1M NA «1.9\ <0.92 0<0.92 <0.91 <0,91 <0,91 <0.91 q;).91 <O~1 <0,91 0<0.91 <0.91 <0.91 <0.91 <l,g!
F'hllnanlhillne I100S <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 88. <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Carbazole I:lOG <10 N' <10 <10 <10 <10 lJ <10 <10 <10 <10 <10 <10 <I' 5J <10
p;~ I,thllllllll 10000G <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
FluoriJlllhllne :!605 <10 NA <10 <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <I' <10 <10
p~~ 1:lO' <10 NA <10 <to <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Bu! benz thable 27005 <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
··3.3··Oichlorobenzidine 5,8G <10 NA <10 <to <10 <10 <to <10 <10 <to <10 <10 <10 <10 <10 <10
Bllnz o./ll'lthrac.mll 3.6G <2.54 NA <2.54 <2.54 <254 <254 <2.54 <2.54 <2.54 <254 <2.54 <3,54 <2.54 <2.54 <2.54 <2.54
Clvysone 1.9S <1.90 NA <1.90 <1.90 <1,90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90
bi,2·EIh !hex I thllli'lle 6M <6 NA lJ O.7J <6 <6 <6 0.7 J lJ <6 <6 2J <0 Q,9J lJ
Qi-n-octylllhthalat" 2000G <10 NA <10 <10 <10 <to <10 <10 <10 <10 <10 <10 <10 <I' <10 <10
Ben:o b enlhene US <1.20 NA <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20 <1.20
··Benz k rilOlhllnG 0.555 <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 J <10 <10
Ben;:o II 'rene O.2M <020 NA <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <020 ;'k~o.21~;:Xt.~

Indeno(l.2.J.cdl pyrene 3,BG <2.54 NA <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54
··Chbenz ah lUllhrillt"enll O,36G <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Bem:o{g.hJ)perylone 0.255 <0.250 NA <0.250 0<0.25 <0.250 <),25 <0,25 <).25 <0.25 <0.250 <0.250 <0.25 <0.25 <0.25 <0.25 <0.25

Not.,:
"MSC<nlcuJDIc<I McdJum-SpecifK: Concentrations fOl Gloundw",tcr. Non"-e.:Iidenlilll. Used Aqui!et with lOS ~< 2500 mg:1..
··w L~elory deleclion ~mil dolls nol m_ltho cllleul:ltod MSC. howevel !he leboielOly detection Iimil rMets!he POL as requited
MSC H· Lifetime heellh tJdvlsory level
M5C M· Ma:.imum Conl!llninlll11 Level
M5C G· IngllStIon
M5CNw Inhalation
MSC S· Aqueous so....biMy clip
< wlnchc:ales thai tho par3ml'l1cf Voles not detected alor oIxwlllhe 'llpoitcd tmil

The Il$$oci~d numlllic;lSI value b tho UllTlpllI dlltection limit.
NA- Not Antltyzed
NC-NoCriterilt
J. IndICDI", an cslimll\!!d\'p1UII.

1..- Annlylc present. Ropolled vtllult may be bill$~ low. AclUiIl value is expecled 10 be 11igt\e•.
B· Thi$ flog is used when !he MMytc is (QUOd in lhe assod.oll:d bin as wea as in lho SlIrTIpllI.

II indtclllcs possibleJprobllbl,e b1~. c~tmIlnllliC?,:!. . .

~~~.!!!!.!!~T~~~~~~.M~l~~~.3.~;d~:...::'iL::~·~~~!d

IR 5ilo \0 NASJRB

C;\W\NN1'Profolp\nwnolgllll\OuU<llp.\2n4 Round of GW. NASJRB 2004\Su to GIN SVOC III 2004 ...'"

Fin'" R"9OIt, Requnl rQl No FurUlor Action
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Sampl.ID
lob aateh Number

SampleD,t,
Unlu ,oil

10MW1a (NFFW·18)

040Zl909
21241200<1

,aIL

10MW18 (NFFW·18)

04021.92S
111:112004

,aIL

10MW19 (NFFW.191

0402La90
2/23120..

,aIL

10MW20 (NFFW-20)
0.4l)2L925

212112004
,aIL

10MW21(NFFW.21)

0402L.909
212412004

""'L

10MW241'OMW25I'0MW2fi 1'0MW21
0402LaS7 0402U25 0402L.909 0402L.925
2119121104 2f2712oo4 %12412004 2111(2004

uafI... ug/l uAIL uQ(L

10MWDUP (10MW21) 110MW28
04D2U13 0402L883
212012004 212012004

,oil .....

SYOC I °MSC

Ac:cnapl'llhane
24·0ini1roprn;
4·Nilrophenol

DibonZONfDn
~ne
Dlelhytphth.lllllto

4.chlorophclnYl-ptmy!ether
F1uo<~

~
4.6-0inIIro-2-melh
N-NitrosodiphenY'arN-ie (1
4.Bromophenvtphenyfethe,
HexllChiorobonuno

~
Pl'Ienanlhrene

Anlhreeene

~
Oi-n-buty!phlhl5l.to

"""'~

B' be
··33"-Oichlofobenzidino

Benzo(a)a"\thracillmt

Ctwyacno
biaf2-Ethylhllxyl)phltusl.!lle

!J!.n..octy!phthJlllltllll

Benz b uoranlhene

"Bemo fIuorlll
Benz a eno
Indo 1.2.3-cd
"Olben::(a h).aothrneene

BemolQ.hJ

4.000H

OEN
40H
600H
7S'M
800M
'5iiiOG
Nt
""5""1"OG
0.37G
--,;;­
5iG'
100 H

i20G
2000G
Nt

20H
10M
1'OOH
410G

lit
NO

2000G
5iiM
""'j'j"'G

10.oooG
8200G
5iG
tiC

3800S
1'OOG
5'iG
3800S

""'4"1"N
SOH
NOm

5iiOOii
NO
i900S
5i'G
NO
5JOG
NO
iM
iM

ll00S
66S
1iiG

ID.'Cii5OG
260S
1JOS
27005
5iG
3,6G
ill....

2000G
""1.2S
o.sss
O,2M
'iiG
o:m
D:2iS

<1.
-;;0
~
:;jQ
-;;0
;W
-;;0
;;0­
~
-;ro

,q).OSO
;;0
;;0­
;j(j
~
;;0
-;;0
~
;W
-;;0

<O,osa
;;0
~
7.:"'iO
';W
";2s
;W
";2s
;ro­
-;w
-;w
";2s
<1.
~
~
;;0
;;0
;;0
-;w
;W
";2s
~
;;0
:;jQ

<iMO
NA

;;0
;;0
;;0
;;0
-;;0
-;;0
;;0
-;;0

:;J.54
<1.90
~
;;0

<1.'iO
-:;0
<0.20
<3.54
-;j"Q
<0,25

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

:ii9i'
Nil
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<10
;W
-;;0
-;;0
~
';jjj
-;;0
-;«)
';10'
';10'

<0.050
-;;0

-;;0
;;0
;W
;;0
;W
";1ci'
-;w
;W

<0,050
--;u)
;;0
;;0
;;0
~
;;0
";2s
;;0
;;0
;;0
45<,.
-;>s
~
-;;0
-;;0
~
';10'
';10'
45
~
-;;0
-;ro

<t1""]50
~

:to
:;;0
';10'
';10'
;;0
;;0
;W
:to
.Q54
~
~
;;0
<1:20
-:10
<0.20
<3.54
-;;0
:;0:25

<I.

:ro
;;0
:;jQ
';jQ
;jQ
-;w
~
~
;W

<0.050
~
~
~
;;0
";10
;ro
';1(j
-;jQ
;;0

<0.050
';i"O
;;0
;;0
;;0
-;;s
';iQ
-;;s
;;0
;W
;;0
-;;s
<I.
~
-;;s
;;0
;W
;;0
;;0
;;0
";2s
-;;s
;;0
;;0

<0.050
~
"'7iO
-;;0
;;0
;;0
;;0
;;0
;;0
;;0

<3.54
<1.90

~:,~
--<1.--

<1.20
-;w
<0.20
45i
-:;0
:;Q.i5

<I.
;;0
;;0
;;0
;W
;W
~
;;0
';iO
-;;0

<0,050
--:;ro

-;;0
;;0
;;0
;;0
;;0
;W
;;0
;W

cO.05O
--;;0­
;;0
;;0
;;0
~
;;0
~
;;0
;;0
;;0
:25
<I.
45
qs
;;0
;W
;W
;;0
;W
45
~
;;0
;W

<O.SO
-;o.g;­
"';iQ
;;0
;;0
;;0
;W
;;0
;;0
-;;0

<3.54
;;:00
-;0
;jQ

<1.20
-;;0
<020
<3.54
-;;0
cO.25

2J
;;0­
;;0
;;0
;;0
;;0
;;0
;;0
;;0
;W

<0.050
~
';iQ
;;0
;;0
;;0
;;0
;;0
;W
;;0

<0.050
--;;0

';iQ
;;0
;;0
~
;;0
";2s
';iQ
';iO
-;w
";2s
<I.
";2s
";2s
;;0
;;0
;;0
;;0
;;0
qs
~
;;0
;W

<0,050

4i:91
-;;0­
;;0
;;0
;;0
;;0
;;0
-;ro
-;ro

<3.54
<1.90

2T
:;;0­

<'i":20
"710
<0.20
<r.si-;w-
~

<,.
~
;ro­
;W
;;0
~
;W
-;ro
;;0
;;0

:;o.oso
--;;-0
~
~
;;0
:;w
;W
';10
;W
;W

<0.050
~
~
~
-;;0
-;;s
-;;0
-;;s
;;0
-;;0
';to
-;;s
<1.
-;;s
-;;s
~-;ro
-;ro
;W
;;0
-;;s
-;;s
~
:;;0

<0.050
::0:91
--;;0
~
-;;0
;W
;W
-;;0
-;ro
:;0
<3.54
<1.90
~~:

~
<1.20
--;;0
~
<3.54
-;w-
<025

<I.
:;0
;;0
;;0
;;0
;;0
:;w
;;0
~<,.

<0050

~<,.
;;0
~
<1.
';iO
;;0
;;0
;;0
~
-;jQ
;;0
;;0
-;;0
";2s
';iO
~<,.
;;0
;;0
~
<I.
~
45
;;0
;;0
;;0
;;0
;;0
';25
~
-;;0
-;;0

<0-050'
:;o:g,­
-;w
;W
;W
;;0
;W
;;0
;;0
;;0

<i:54
<1.90
-;0
-;ro

<1.20
-;;0
<0.20
<3.54
-;;0
cO.25

<.0
';jO
-;jQ
;;0
;;0
-;jQ
;;0
~
-;;0
;;0

cO.osa
<I.
;;0
:;;0
-;;0
;;0
;W
;;0
;;0­
~

<o"'JlsO
~
;;0
;;0
;;0
-;;s
-;w
-;;s
;;0
;;0
;;0
«
<1.
-;;s
~
;;0
;;0
-;;0
;;0
;;0
~«
;;0
;;0

co-:050
-;o:ii
-;;0
;;0
:;;0­
;;0
;;0
;W
;;0
;;0
<TI4
-;;jO

~'tBtW

<I.
~
-;;0
~
'@;j
-:;w­
~

<1.
;;0
-;;0
-;;0
-;;0
.-;j(j

~<,.
-;;0
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Table '8
EA Engineering, Scrence. and Technologv. Inc. September 2004

IR Site 10 NASJRB, PA

Groundwater Analytical Summary

Sample 10
Lab Batch Number

Samplo Dato
Units I uglL

10MWO'.(NFFW',lj'OMW2R (NFFW.2RI 10MW15 (NFFW.15) l'OMW16INFFW.,61I'OMWl1 (NFFW·17)
0402L909 D402l857 0402L909 0402L857 0402L909
212412004 211912004 2/24/2004 211912004 2/2:412004

ug/L uq/L uwL ug/L ug/l

Metals I 'MSC

23,800
3.3 1.68

26,000 13,100
~fttQ1t1f-Bi'xl?t£~; t~M:l~1...aool~

<0.10 <0.10

0.62 <0.25
2.930 1,530 J
<0.85 <0.65
0.21K <0.15
13,400 13,000

<1.0 <1.0
<0.12 0.18
146 47.5 J

30.6B 43.1 B
1.6 <0.68

5,48 1.58
1,590 823
<0.05 0.07
0.11 <0.10

41,400 28,100
<0.12 <0.12
<0.15 <0.15

0.84 0.60 B
.~I'~Wf;'~2S;lSOOiO':/¥D: JtWStc.';11"~900~""""*<

<O.SO

11:400
""'i':B
<0.10
"'T6
2.800J
<0.85

<il15
21,100

<1.0
<0.12
'i2iJ

40.68
<0.66
<0.65
365
0.08
<0.10
25,100
0.19 B
<0.15
'O:51B
13:68

2.0 4.6
25,100 18,100

::.fi-;H~~tM3'eoo;'~~·";;tt~r mZ\"f;!0:;23'300t;t~OO'

<0.10 <0.10
0.52 0.28K
1.960 3,230
<0.85 1.6
0.37 O.64K

28,800 16,200
<1.0 <1.0

<0.12 <0.12
105 26.38

28.58 30.08
0.90K 0.79K
3.0B <0.85
1,040 539
<0.05 O.06K
0.13 <0.10

39,600 SO,3OO
1.8 <0.12

0.40 1.7
1.8 1.6

·fu~-m-:23;900t~~~,!;; ;J?:~tt;~~3;300k~l<

36.9 B
Q99
<0.85

292
0.09
~

46,400
TIS
<0.15
<0.30
i4B
<0.50
20,200
-rJ
<0.10
4T
l,920J
<0.85
<0.15

4Q.6OO
<1.0
<0.12

'i66J

38.0 B 37.18 44,4 B 27.5
0.70 <0,68 0.75 <0.68
2.28 <0.85 9.1 2.28
~ 391 1,~ ~

0.08 0.07 0.07 <0.05
<0.10 <0.10 <0.10 0.16
54,900 71,700 34,800 56,100
0.99 B 1.4 B 19.3 0,448
Q6lB Q298 8.9 ~6

0.82 B <0.30 0.91 B 1.2
16,200 j;ii~~4~OOOzWnt;!~~7~~mBlill -Wm.Ifl$20;500WfifE..1

1.3 ~~i$i:sM5;8'B'~'¥~~* 1.58 0.62
32,500 21,100 12,500 25,300

~~m'K13 600%~! Nfu}.~1'l~$O~'~~~·:tt, tN!t..4<:"t11;700~Ut; ~";"r.~..·tl2D 9OOw..~,

<0.10 <0.10 <0.10 <0.10
1.18 1.1 14.0 2.5

4,720 J 2.840 J 1.640 J l,92OJ
<0.85 <0.65 <0.65 <0,85
0.27K <0.15 0.16K 0.61
10.400 . 6,830 18,400 33,600

<1.0 <1.0 <1.0 <1.0
<0.12 0.53 0.14 0.13
69.9J 13,9J 112J 93.1

30.BB

""1.4"
~
374
0.01

<0.10
67.400
D.66B
<0.15
o:9i"'B
IT3B
<O,SO

14,600
1.5

<Q1O
o:nB
4,590J
<0.65
<0.15
8420
<1.0
'D.27
i'14J

<0.50
18.300
T1
<0.10
2T

2,510J
<0.85
<['is
24,400

<TO
<0.1'2
96.1 J

26.3 B
""'i':2
<0.85

28"1m
<0.10

44:500
0.90 B
<0.15
"'['88
"1"1.38

35.2
1:4
<0,65
3ci6
<o:ii5
<0,10

36,100

"'D.76
<0.15

TO
24.3

<0.50
17,900
9:J
<0.10-,-,,-
6,850
"'"'2.1
Qt6K
33,500
<1.0
<0.12

145

1.88 1'-

464 B 40.38
<0,68 1.2K
0.98 <0.65
1,000 1,1aO
0.14 <0.05

<0.10 0.11
51.600 40,300
<0.12 <0.12
11.3 <0.15

0.71 B '.2
~g,\,';;f.:5.930::~\<:\~:-;:;''';f~£?::\18.000::;:r..<~i't,

,,,,i-J~i:l!'M5:1,>\~:~'ill~

20,300
"_·""',~·4""·"''''''''··'<·''''L~"50

2M
'OCH
NC
50M
lOCH
NC
2M

720G
2,000 H

"200
6""M"
SOM

2,OOOM
4M
5M
NC

~,.,

2,000 G

1,aOOM
"300

NC
5M

Manganese
Mercury
Nid;el
Potassium
~
Silver

Sodium
Thalhum
~m
z;;;c-

Magnesium

Aluminum
Antimony
Arsenic ­

Barium
Bery!lium

Cadmium
Calcium
Clvomium

~
Copper
Iron

Le""

Notos:

'MSC-calculated Medium-Specific: Concentrataons lor Groundwater: Non-residential, Used Aquder with ToS =< 2500 mglL
MSC H· Lifetime t'eallh advisory level
MSC M· Maximum Conlaminanllevel
MSC G· Ingestion
••- Secondary Maximum Contaminant Level (SMCLI
•••• Total Chromium MSC
••••- DUplicate analysis nol within control limits.

< - IfKlicales lhatthe parameter was 001 detected at or above the reported limil.
The associated numerical value is the sample deleclaon limit.

E- The reported value is estimated because of the presence or interference.
B- IfKlic:ates Ihallhe parameter was between the Instrument Detection Limit (IDL) and the

lhe Contract Requl"ed Detection Limit (CRDL). .

J. Estimated value.
K- Analy1e present. RePQrted value may be biosed high. Actual value is expected 10 be lower
L· Analyte present. Reported value may be biased low. Actual value is expected 10 be higher.
N-spiked sample recovery is 001 wilhin controllimils.
NC· No Criteria

~ntratiOi17abOYe'~"aiCUt~i~Of:"SMCi?~.. bokted!Md;al'iadid~wm~j+1t¢Bghi

IR Sile 10 NASJRB Final Report. Request for No Further Aclion
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Table 18 Controed

EA Engineering, SCience, and Technology. Inc. September 2004

IR Site 10 NASJRB, PA

Groundwater Analytical Summary

Sample 10 10MW18 (NFFW·18) 10MW19 (NFFW.19) 10MW20,{NFFW_20) 10MW21 (NFFW·211 10MW24 10MW25 10MW26 10MW27 10MWDUP (10MW27) 10MW28
Lab Batch Numbor 04021909 04021890 0402L925 0402L909 04021857 04D2L925 0402L909 04021925 0402L883 0402L883

Samplo Daha 2124/2004 212312004 212712004 2/2412004 2/1912004 2/2712004 212412004 212712004 212012004 212012004
Units u IL u~/L uall uall uolL uall uolL uall uolL uall ul=IJL

Motlllls "MSC

Aluminum "200 45.0 B 24.2 B 9.1 35.08 $wt2;710ji~ 22.6 43.8 B <8.6 19.1 19,3
Antimonv 6M 0.72 <0.68 094 1.1 1.8 <0,68 0.84 0.98 0.87 K 0.81 K
Arsenic SOM 1.1 B 2.08 0.94 B <0.85 <0.85 <0.85 <0.65 <0,85 <0.85 1.18
Barium 2,OOOM 594 546 781 392 341 444 S06 387 217 474
Bervllium 4M 0.09 0.10 <0.05 0.07 <0.05 <0.05 ' 0.06 <0.05 0.16 <O,OS
Cadmium 5M <0.10 0.'1 B <0.10. <0.10 0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Calcium NC 43,000 42,400 45.600 39.700 30.300 67.300 67,600 23.100 25.600 56.500
Chromium '''1001.,.1 <0.12 0.40 B 0.52 B 1.1 B 23.3 0.468 0.798 1.3 '.5 '.5
Cobalt 2.000 G 19.4 2.8 <0.15 <0.15 1.7 0.37 <0.15 <0.15 <0.15 <0.15
Co.,e, 1.000M 0.44 8 0.748 0.80 0.518 4.6 0.47 K <0.30 0.61 1.8 0.49
I",n "300 ~11!~{"i04O~~;'~·ij!~(6690(f:n~fm ~fjP?"k'tl0"@t:;:;&1ftt. 7.0 8 33.3 66.1 17.58 14.6 B 23.6 29.1
Lead 5M 1.1 B <0.50 2.6 <0.50 4.4 <0.50 <0.50 <0.50 <0.50 <0.50
M nesium NC 18,400 14,900 18,700 19,200 664 13,600 20,100 8,740 9.380 17,900
Manganese "50 ~f;;t,.~~12'100;'E;.taw31it6Hfl0.600;¥J;;SS:J 2k~1M5'400n,*".irS 0.63 0.628 ~nH,1;8ft;j; 3.4 8.3 8.2 2.3
Mercury 2M <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nickel l00H 13.0 2.8 <0.25 0.89 3.2 II 0.93 4.9 5.2 3.1
Potassium NC 1.830J 2.270J 3.720J 5,760J. 44,600 1,460J 2,360J 1,490J 1.850 1,630
selenium SOM <0.85 <0.85 <0.85 2.1 <0.65 <0.85 1.4 <0.85 1.2 1.1
Silver 'OOH <0.15 0.19 K 0.37 <0,15 0.20K <0.15 <0.15 <0.15 <0.15 ' <0.15
SOdium NC 23,900 20,900 17,200 34,200 88,800 19.200 19,500 21,800 21,900 14,200
Thallium 2M <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Vanooium 720G <0.12 <0.12 0.29 <0.12 2.4 0.41 0.46 <0.12 <0.12 0.58
Zinc 2.000 H 102 J 9.6 J 46.4 168 J 14.68 108 123J 187 52.9 77.5

IR Sile 10 NASJRB
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Table 19
EA Engineering, Science, and Technology, Inc. September 2004

IR Site 10 NASJRB, PA

Blanks Analy1ical Summary

Sample 10 TB-021904 FB-021904 TB-022004 TB-022304 TB-022404 TB-022504 TB-022704 RB-022704
Lab Batch Number 0402L857 0402L857 0402L883 402L870 0402L909 0402L917 0402L925 0402L925

Sample Date - 2119/2004 - . 2/27/2004
Units ug/L ug/L ug/L uglL uglL utl/L ug/L ug/L

voe

Chloromethane <2 <2 <2 <2 <2 <2 <2 <2
Bromomethane <2 <2 <2 <2 . <2 <2 <2J <2J
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2
Chloroethane <2 <2 <2 <2 <2 <2 <2 <2
Methylene Chloride 9 <2 7 8 7 8 9J <2
Acetone <5 11 <5 <5 <5 <5 <5 <5
Carbon Disulfide <1 <1 <1 <1 <1 <1 <1 <1
1,l-Dichloroethene <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene (lotal) <1 <1 <1 <1 <1 <1 <1 <1
Chloroform <1 1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone <5 <5 <5 <5 <5 <5 <5 <5
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroorooane <1 <1 <1 <1 <1 <1 <1 <1
cis-l,3-Dichloroorooene <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethene <1 <1 <1 <1 <1 <1 <1 <1
Dibromochloromethane <1 <1 <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1
Benzene <1 <1 <1 <1 <1 <1 <1 <1
Trans-l,3-Dichloroorooene <1 <1 <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1 <1 <1 <1
4-Methvl-2-oentanone <5 <5 <5 <5 <5 <5 <5 <5
2-Hexanone <5 <5 <5 <5 <5 <5 <5 <5
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Toluene <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene <1 <1 <1 <1 <1 <1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1
Stvrene <1 <1 <1 <1 <1 <1 <1 <1
Xylene (total) <1 <1 <1 <1 <1 <1 <1 <1
Isoorooylbenzene <1 <1 <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene <1 <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene <1 <1 <1 <1 <1 <1 <1 <1

Notes:
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
R· Unusable result. Analyte mayor may not be present in the sample.
J. Indicates an estimated value.
B- This flag is used when the analyte is found in the associated blank as well as in the sample.

It indicates possible/probable blank contamination.

"

IR Site 10 NASJRB
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Blanks Analytical Summary

. Sample 10 FB.{)21904 RB-022704
lab Batch Number 04021857 04021925

Sample Date 211912004 2127/2004
Units ug/l ugll

SVOC

Phenol <10 <10
bis(2-Chloroethvllether <10 <10
2-ChloroDhenol <10 <10'
l,3-Dichlorobenzene <10 <10
1A-Dichlorobenzene <10 <10
l,2-Dichlorobenzene <10 <10
2-Methylphenol <10 <10
2,2'-Qxybisll-ChloroDroDane <10 <10
4-MelhvlDhenol <10 <10
N-Nitroso-di-n-Dropylamine <10 <10
Hexachloroethane <0.050 <0.050
Nitrobenzene <10 <10
IsoDhorone <10 <10
2-NitroDhenol <10 <10
2A-DimethvlDhenol <10 <10
bisI2-Chloroethoxy)methane <10 .<10
2A-DichloroDhenol <10 <10
l,2,4-Trichlorobenzene <10 <10
NaDhthalene <10 <10
4-Chloroaniline <10 <10
Hexachlorobutadiene <0.050 <0.050
4-Chloro-3-methvphenol <10 <10
2-Methylnaphthalene <10 <10
Hexachloroevclopentadiene <10 <10
2A,6-Trichlorophenol <10 <10
204,5-TrichloroDhenol <25 <26
2-ChloronaDhthalene <10 <10
2-Nitroaniline <25 <26
DimethvlDhthalale <10 <10
AcenalDhthv1ene <10 <10
2,6-Dinitrotoluene <10 <10
3-Nitroaniline <25 <26
Acenaphthene <10 <10
2A-Dinitrophenol <25 <26
4-NitroDhenol <25 <26
Dibenzofuran <10 <10
2A-Dinitrololuene <10 <10
Diethylphthalate <10 <10
4-ChloroDhenyl-Dhenylether <10 <10
Fluorene <10 <10
4-Nitroaniline <25 <26
4,6-Dinitro-2-melh'ylphenol <25 <26
N-NitrosodiDhenv1amine (1) <10 <10
4-8romophenYI-Dhenylether <10 <10
Hexachlorobenzene <0.050 <0.050
PentachloroDhenol <0.91 <0.91
Phenanthrene <10 <10
Anthracene <10 <10
Carbazole <10 <10
Di-n-butyIDhthalate <10 <10
Fluoranlhene <10 <10
pyrene <10 <10
BUlylbenzylDhthalate <10 <10
3,3'-Dichlorobenzidine <10 <10
Benzo(a)anthracene <3.54 <3.54
Chrvsene <1.90 <1.90
bis(2-Ethylhexv1)phthalate <6 98
Di-n-octyl phthalate <10 <10
Benzo(blfluoranthene <1.20 <1.20
Benzo(k)fluoranthene <10 <10
Benzo(a)pyrene <0.20 <0.20
Indeno( l,2,3-cd) pvrene <3.54 <3.54
Dibenz(a,h)anthracene <10 <10
8enzo(g,h,i)perylene <0.25 <0.25

Project: 29600.74
Table 20

September 2004

Notes:

< • Indicates that the parameter was not detected at or above the reported limit.
The associated numerical value is the sample detection limit.

B- This flag is used when the analyte is found in the associated blank as well as in the sample.
It indicates possible/probable blank contamination.
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Blanks Analytical Summary

Project: 29600.74
Table 21

September 2004
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IR Site 10 NASJRB

Sample 10 FB·021904 RB·022704
Lab Batch Number 0402L857 0402L925

Sample Date 2/19/2004 2/27/2004
Units ug/L ug/L

Metals

Aluminum 12.4 K <8.6
Antimony <0.68 \ <0.68
Arsenic <0.85 <0.85
Barium 0.27 B 0.12 B
Beryllium <0.05 <0.05
Cadmium <0.10 <0.10
Calcium 46.4 26.0
Chromium 0.20 B 0.27
Cobalt <0.15 <0.15
Copper <0.30 <0.30
Iron 2.8 6.4
Lead <0.50 <0.50
Magnesium 9.9 B 3.5 B
Manganese 0.42 0.08 B
Mercurv <0.10 <0.10
Nickel <0.25 <0.25
Potassium 11.2 17.8 B
Selenium <0.85 <0.85
Silver <0.15 <0.15
Sodium 87.7 B 133
Thallium <1.0 <1.0
Vanadium <0.12 <0.12
Zinc 5.9 3.0 B

Notes:
*. Duplicate analysis not within control limits.
< • Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
B- Indicates that the parameter was between the Instrument Detection Limit (IDL) and the

the Contract Required Detection Limit (CRDL).
K· Analyte present. Reported value may be biased high. Actual value is expected to be lower.
J. Estimated value.

Final Report, Request for. No Further Action
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NASJRB, PA

Surface Soil Analytical Summary

Sample ID 10SB270105 10SB280105
Lab Batch Number 0305L388 0305L388

Sample Date 5/9/2003 5/9/2003
Units mg/kg mg/kg mg/kg

vac *MSC

Chloromethane 0.3 <0.013 <0.014
Bromomethane 1 <0.013 <0.014
Vinyl Chloride 0.2 <0.013 <0.014
Chloroethane 90 <0.013 <0.014
Methylene Chloride 0.5 <0.006 <0.007
Acetone 1000 0.044 0.021
Carbon Disulfide 410 <0.006 <0.007
1,1-Dichloroethene 0.7 <0.006 <0.007
1,1-Dichloroethane 11 <0.006 <0.007
1,2-Dichloroethene (total) **7/10 <0.006 <0.007
Chloroform 10 <0.006 <0.007
1,2-Dichloroethane 0.5 <0.006 <0.007
2-Butanone 580 <0.013 <0.014
1,1,1-Trichloroethane 20 <0.006 <0.007
Carbon Tetrachloride 0.5 <0.006 <0.007
Bromodichloromethane 10 <0.006 <0.007
1,2-Dichloropropane 0.5 <0.006 <0.007
cis-1,3-Dichloropropene 2.6 <0.006 <0.007
Trichloroethene 0.5 <0.006 <0.007
Dibromochloromethane NC <0.006 <0.007
1,1,2-Trichloroethane 0.5 <0.006 <0.007
Benzene 0.5 <0.006 <0.007
Trans-1,3-Dichloropropene 2.6 <0.006 <0.007
Bromoform 10 <0.006 <0.007
4-Methyl-2-pentanone 41 <0.013 <0.014
2-Hexanone NC <0.013 <0.014
Tetrachloroethene 0.5 <0.006 <0.007
1,1,2,2-Tetrachloroethane 0.03 <0.006 <0.007
Toluene 100 <0.006 <0.007
Chlorobenzene 10 <0.006 <0.007
Ethylbenzene 70 <0.006 <0.007
Styrene 24 E <0.006 <0.007
Xylene (total) 1,000 <0.006 <0.007
1,2-Dibromoethane 0.005 <0.006 <0.007
Isopropylbenzene 1,600 E <0.006 <0.007

Project: 29600.74
Table 22

September 2004 .

Notes:
*MSC-calculated Medium-Specific Concentrations; Direct Contact Numeric Values for Non-Residential Surface

Soil or Soil to Groundwater Numeric Values for Non-Residential Used Aquifers with TDS less than or
. equal to 2500 for either 100 X Groundwater MSC or Generic Value

**7- cis and 10-trans
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
NC- No Criteri.a
E· Number calculated by the soil to groundwater equation in Section 250.308
rCo"ffB'entr!rtr6fi-?s~lffi8~e'm~i~dlit~~ihtMSQt~r~bc;lai1fa;~'iiafsh'WeaK~¥~it.·._.....~.I.~J..;~~...,k ...~~~~~......... .' ",;.......;.4...<.i,~ . 0- I - -... •~~, ~._ r'", '-',
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EA Engineering, Science, and Technology, Inc.

Project: 29600.74
Table 23

September 2004

I IR Site 10 NASJRB, PA

Subsurface Soil Analy1ical Summary

I. Sample ID 105B240204 105B241214 105B250204 105B250608 10DUP01 (105B250608) 105B260204 I 105B261416 105B270810 105B280608

Lab Batch Number 0305L323 0305L323 0305L337 0305L337 0305L337 0305L337 0305L337 0305L388 0305L388

Sample Date 5/1/2003 5/1/2003 5/2/2003 5/212003 5/212003 5/212003 5/2/2003 5/9/2003 5/9/2003

Units malkg maiko maiko maiko maiko mg/ko mg/kg maiko maIko maIko

I VOC 'M5C

Chloromethane 0.3 <0.011 <0.014 <0.011 <0.011 <0.014 <0.011 <0.012 <0.013 <0.014

Bromomethane 1 <0.011 <0.014 <0.011 <0.011 <0.014 <0.011 <0.012 <0.013 <0.014

InVI Chloride 0.2 <0.011 <0.014 <0.011 <0.011 <0.014 <0.011 <0.012 <0.013 <0.014

hloroethane 90 <0.011 <0.014 <0.011 <0.011 <0.014 <0.011 <0.012 <0.013 <0.014
l,,1ethvlene Chloride 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 0.002 B <0.006 <0.007
Acetone 1000 0.016 0.039 <0.011 0.033 0.056 <0.011 <0.012 0.038 0.010 J
Carbon Disulfide 410 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

I ~ ,1-Dichloroethene 0.7 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
~ ,1-Dichloroethane 11 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
~ ,2-Dichloroethene (total) "7/10 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
Chloroform 10 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 . <0.006 <0.007
1,2-Dichloroethane 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

II1-BUlanOne 580 <0.011 <0.014 <0.011 0.004 J <0.014 <0.011 <0.012 <0.013 <0.014
1i,1 ,1-Trichloroethane 20 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

arbon Tetrachloride 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
Bromodichloromethane 10 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.00711,2-Dichloropropane 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
l:is-l,3-Dichloropropene 2.6 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
Irrichloroethene 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
Ibibromochloromethane NC <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
1,1,2-Trichloroethane 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

lenzene 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
rans-l,3-Dichloroorooene 2.6 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
romoform . 10 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

4-Methvl-2-oentanone 41 <0.011 <0.014 <0.011 <0.011 <0.014 <0.011 <0.012 <0.013 <0.014
2-Hexanone NC <0.011 <0.014 <0.011 0.011 <0.014 <0.011 <0.012 <0.013 <0.014

Ilretrachloroethene 0.5 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
11,1,2,2-Tetrachloroethane 0.03 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
Iroluene 100 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
Chlorobenzene 10 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

(:'"'00' 70 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
24 E <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

lene (total) 1,000 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007
,2-Dibromoethane 0.005 <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

Iisooroovibenzene 1,600 E <0.006 <0.007 <0.006 <0.006 <0.007 <0.006 <0.006 <0.006 <0.007

l otes:
M5C-calculated Medium-Specific Concentrations; Direct Contact Numeric Values for Non-Residential Subsurface

Soil or Soil to Groundwater Numeric Values for Non-Residential Used Aquifers with TDS less than or
equal to 2500 for either 100 X Groundwater MSC or Generic Value

1
"7- cis and 10-trans

- Indicates that the parameter was not detected at or above the reported limit.
The associated numerical value is the sample detection limit. .

NC- No Criteria
J- Indicates an estimated value

1-Num,be,r ca"lcu,lated,, by the S"oilto grOUndW"a,t,er equatio,,n in" S,e"ctio,n 25,0'308
- Analyle is found in the associated blank as well as in the sample.
ollCentl~bOv8'lCafCUi3tlia:;;~iBoiCie['ani:l1si1'8'iied_
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EA Engineering, Science, and Technology, Inc.

IR Site 10 NAsJRB, PA

Surface 5011 Analytical Summary

Sample 10 10sB270105 10sB280105
Lab Batch Number 0305L388 0305L388

Sample Date 5/9/2003 5/9/2003

Units mlllkll mll/kll mll/kll

SVOC 'MsC

Phenol 400 <0.41 <0.41
bis{2-Chloroethyllether 0.055 <0.41 <0.41

2-Chloroohenol 4.4 E <0.41 <0.41
1,3-Dichlorobenzene 61 E <0.41 <0.41
1,4-Dichlorobenzene 10 E <0.41 <0.41

1,2-Dichlorobenzene 60 <0.41 <0.41

2-Methylohenol 510 <0.41 <0.41

2,2',oxvbis 1-Chloroorocanel NC <0.41 <0.41

4-MethYlohenol 51 <0.41 <0.41
N-Nitroso-di-n-proovlamine 0.037 <0.41 <0.41

Hexachloroethane 0.56 E <0.41 <0.41

Nitrobenzene 5.1 <0.41 <0.41

Isoohorone 10 <0.41 <0.41

2-Nitroohenol 82 <0.41 <0.41
2,4-Dimethvlohenol 200 <0.41 <0.41
bis(2-ChloroethoxYlmethane NC <0.41 <0.41

2,4-Dichlorophenol 2 <0.41 <0.41
1,2,4-Trichlorobenzene 27 E <0.41 <0.41

Naohthalene 25 E <0.41 <0.41
4-Chloroaniline 52 E <0.41 <0.41
Hexachlorobutadiene 1.2 E <0,41 <0.41

4-Chloro-3-methYohenol NC <0.41 <0.41
2-MethYlnaohthalene 8,000 E <0.41 <0.41
Hexachlorocvclooentadiene 91 E <0.41 <0.41
2,4,6-Trichloroohenol 8.9 E <0.41 <0.41
2,4,5-Trichloroohenol 6,100 E <1 <1
2-Chloronaphthalene 18,000 E <0.41 <0.41
2-Nitroaniline 0.58 <1 <1
Dimethylphthalate NC <0.41 <0.41
Acenalphthylene 6,900 E <0.41 <0.41
2,6-Dinitrotoluene 10 <0.41 <0.41
3-Nitroaniline 0.58 <1 <1
Acenaohthene 4,700 E <0.41 <0.41

2,4-Dinitroohenol 4.1 <1 <1
4-Nitroohenol 6 <1 <1
Dibenzofuran NC <0.41 <0.41
2,4-Dinitrotoluene 0.84 <0.41 <0.41
DiethYiphthalate 500 <0.41 <0.41
4-ChloroohenYl-ohenylether NC <0.41 <0.41

Fluorene 3,800 E <0.41 <0.41
4-Nitroaniline 0.58 <1 <1
4,6-Dinitro-2-methyiphenol NC <1 <1
N-Nitrosodiohenylamine (1) 83 E <0.41 <0.41
4-Bromoohenyl-ohenylether NC <0.41 <0.41
Hexachlorobenzene 0.96 E <0.41 <0.41
Pentachloroohenol 5E <1 <1
Phenanthrene 10,000 E <0.41 <0.41
Anthracene 350 E <0.41 <0.41
Carbazole 83 E <0.41 <0.41
Di-n-butvlohthalate 4,100 E <0.41 <0.41
Fluoranthene 3,200 E 0.024 J <0.41
PYrene 2,200 E 0.023 J <0.41
But IbenzYlohthalate 10,000 C <0.41 <0.41
3,3'-Dichlorobenzidine 32 E <0.41 <0.41
Benzo(a anthracene 110G <0.41 <0.41
Chrysene 230 E <0.41 <0.41
bis(2-Ethylhexyl)phthalate 130 E 0.037 J <0.41
Di-n-octyl phthalate 10,000 C <0.41 <0.41
Benzo b)ftuoranthene 110 G <0.41 <0.41
Benzo k)ftuoranthene 610 E <0.41 <0.41
Benzo a)oyrene 11G <0.41 <0.41
Indeno 1,2,3-cd) oyrene 110 G <0.41 <0.41
Dibenz a,h anthracene 11 G <0.41 <0.41
Benzo :g,h,i\oervlene 180 E <0.41 <0.41

Project: 29600.74
Table 24

September 2004

'MsC-calculated Medium-Specific Concentrations; Direct Contact Numeric Values for Non-Residential Surface
Soil or Soil 10 Groundwater Numeric Values for Non-Residential Used Aquifers with TDS less than or
equal 10 2500 for either 100 X Groundwater MSC or Generic Value

< - Indicates that the parameter was not detected at or above the reported limit.
The associated numerical value is the sample detection limit.

NC- No Criteria
C·Cap
E- Number caiculated by the soil to groundwater equation in Section 250.308
G-Ingestion
J- Indicates an estimated value
fCo1Jcenlratl"nsfatio~e,calt..,,~i"'d:jMSCi1iHli'b'Oide81a'nd·Sh~adild;'ii;:&;'j
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EA Engineering, Science, and Technology, Inc"

IR Site 10 NASJRB, PA

Subsurface 5011 Analytical Summary

Project: 29600.74
Table 25

September 2004

1
1
1
1
1
1
1
1
1
I·
1
1
1
1

Sample 10 105B240204 10SB241214 105B250204 105B250608 10DUP01 (10SB250608) 10SB260204 10SB261416 105B270810 10SB280608

Lab Batch Number 0305L323 0305L323 0305L337 0305L337 0305L337 0305L337 0305L337 0305L388 0305L388
Sample Date 5/1/2003 5/1/2003 5/2/2003 5/2/2003 5/2/2003 5/2/2003 5/2/2003 5/9/2003 5/9/2003

Units mg/ka malka ma/ka malka ma/ka ma/ka ma/ka mg/kg ma/ka mg/kg

5VOC 'M5C

Phenol 400 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

bis(2-Chloroethvl' ether 0.055 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2-Chlorophenol 4.4 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

1,3-Dichlorobenzene 61 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

1,4-Dichlorobenzene 10 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
1,2-Dichlorobenzene 60 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2-Methvlohenol 510 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 .<0.4 <0.41 <0.37
2,2'-oxybis(1-Chloroorooane NC <0.4 <0.39 <0.38 . <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
4-Methylphenol 51 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
N-Nitroso-di-n-propylamine 0.037 <0.4 <0.39 <0.38 <0.4 <0.4 <0,38 <0.4 <0.41 <0.37

Hexachloroethane 0.56 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

Nitrobenzene 5.1 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

Isophorone 10 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2-Nitrophenol 82 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2,4-Dimeth Ilphenol 200 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
bis 2-Chloroethoxvlmethane NC <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2.4-Dichlorophenol 2 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

1,2.4-Trichlorobenzene 27 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Naphthalene 25 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
4-Chloroaniline 52 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Hexachlorobutadiene 1.2 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
4-Chloro-3-methvphenol NC <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2-Methvlnaphthalene 8,000 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Hexachlorocvclopentadiene 91 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2,4,6-Trichlorophenol 8.9 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2,4,5-Trichlorophenol 6,100 E <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
2-Chloronaphthalene 18,000 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2-Nitroaniline 0.58 <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
Dimethvlphthalate NC <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Acenalphthvlene 6,900 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2,6-Dinltrotoluene 10 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
3-Nitroaniline 0.58 <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
Acenaphthene 4,700 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2,4-Dinitrophenol 4.1 <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
4-Nitrophenol 6 <1 <0.98 0 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
Dibenzofuran NC <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
2.4-Dinitrotoluene 0.84 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Diethvlphthalate 500 <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 0.022 B <0.41 <0.37
4-Chlorophenvl-phen lether NC <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Fluorene 3,800 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

, 4-Nitroaniline 0.58 <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
4,6-Dinitro-2-methylphenol NC <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
N-Nitrosodiphenyiamine (1) 83 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
4-Bromophenyl-phenylether NC <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Hexachlorobenzene 0.96 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Pentachlorophenol 5E <1 <0.98 <0.94 <0.99 <1 <0.94 <1 <1 <0.92
Phenanthrene 10,000 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Anthracene 350 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Carbazole 83 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Di-n-butylphthalale 4,100 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Fluoranthene 3,200 E <0.4 <0.39 <0.38 0.037 J 0.031 J 0.031 J <0.4 <0.41 <0.37
pyrene 2.200 E <0.4 <0.39 <0.38 0.027 J 0.029 J 0.031 J <0.4 <0.41 <0.37
Butylbenzylphthalate 10,000 C <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
3,3'-Dichlorobenzjdine 32 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Banzo(a)anthracene 320 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Chrvsene 230 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
bis 2-Eth Ihexvllphthalate 130 E 0.021 J <0.39 0.019 J <0.4 0.038 J 0.04 J <0.4 0.068 J <0.37
Di-n-oct I phthalate 10.000 C <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
8enzo b f1uoranthene 170E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Benzo k fluoranthene 610 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Benzo a)pvrene 46 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Indeno(l,2.3-cd) pyrene 28,000 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Dibenz(a,h)anthracene 160 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37
Benzo(Q,h,i)pervlene 180 E <0.4 <0.39 <0.38 <0.4 <0.4 <0.38 <0.4 <0.41 <0.37

I
1
I

'M5C-calculated Medium-Specific Concentrations; Direct Contact Numeric Values for Non-Residential Subsurface
Soil or Soil to Groundwater Numeric Values for Non-Residential Used Aquifers with TDS less than or
equal to 2500 for either 100 X Groundwater MSC or Generic Value

< - Indicates that the parameter was not detected at or above the reported limit.
The associated numericai value is the sample detection limit.

NC- No Criteria
C- Cap
E- Number calculated by the soil to 9roundwater equation in Section 250.308
B· This flag is used when the analyle is found in the associated blank as well as the sample.

It indicates possible/probable blank contamination .
. J- Indicates an estimated value
~o;;t;3"nb-atroo~v~ted[M~HOid~d:Sh8ded~
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EA Engineering, Science, and Technology

IR Site 10 NASJRB, PA

Surface Soil Analytical Summary Report

'Sample 10 10SB270105 10SB280105
lab Batch Number 03051388 03051388

Sample Date 5/9/2003 5/9/2003
Units mg/kg mg/kg mg/kg

Metals *MSC
Aluminum 190,000 18,200 20,000
Antimonv 27 <0.22l <0.26 L
Arsenic 53 4.9 4.3
Barium 8200 58.2 88.2
Beryllium 320 0.69 0.9
Cadmium 38 <0.04 <0.05
Calcium NC 6,620 596
Chromium **190 25.9 28.8
Cobalt 200 8.5 8.8
Copper 36,000 10.9 8.7
Iron 190,000 27,300 30,700
Lead 450 11.2 11 :1
Magnesium NC 2,370 2,020
Manaanese 190,000 542 530
Mercury 10 <0.02 L <0.02 L
Nickel 650 14.1 14.8
Potassium NC 1,320 1,220
Selenium 26 <0.43 <0.5
Silver 84 <0.12 <0.14
Sodium NC 105 94.8
Thallium 14 <0.46 <0.54
Vanadium 20,000 41.4 43.4
Zinc 12,000 32.5 29.7

Project: 29600.74
Table 26

September 2004

Notes:
*MSC-calculated Medium-Specific Concentrations; Direct Contact Numeric Values for Non-Residential Surface

Soil or Soil to Groundwater Numeric Values for Non-Residential Used Aquifers with TDS less than or
equal to 2500 for either 100 X Groundwater MSC or Generic Value

NC- No Criteria
**- Chromium IV calculated MSC
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
B- Indicates that the parameter was between the Instrument Detection Limit (IDL) and the Contract Required

Detection Limit (CROLl
J- Indicates an estimated value.
K- Biased high
l- Biased low

I
I
I
I
I
I
I
I
I
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EA Engineering, Science, and Technology

IR Site 10 NASJRB, PA

Subsurface 50il Analytical Summary

Project: 29600.74
Table 27

September 2004

'Sample 10 10SB240204 105B241214 10SB250204 10SB250608 100UP01 (105B250608) 105B260204 10SB261416 105B270810 10SB280608
Lab Batch Number 0305L323 0305L323 0305L337 0'305L337 0305L337 0305L337 0305L337 0305L388 0305L388.

5ample Date 5/1/2003 5/1/2003 5/212003 51212003 51212003 51212003 51212003 519/2003 5/9/2003

Units mg/kg mQ/kg mQ/kQ mQ/kQ mQ/kQ mQ/kQ mQ/kQ mQ/kQ mg/kg

Metals *M5C
Aluminum 190,000 16,400 10,500 15,300 18,800 23,100 17,700 15,000 20,700 7,930
Antimonv 27 <0.29 L <0.29 L <0.27 L <0.28 L 0.28 L <0.28 L <0.29 L <0.25 L <0.23 L
Arsenic 150 4.8 1.9 3.9 6.3 5 4.7 5.9 2.2 0.9
Barium 8,200 66 127 166 93.2 90.4 69 294 210 46.6
Beryllium 320 0.87 J 1.1J 1.3 0.95 0.98 0.88 2.6 0.88 0.33
Cadmium 38 <0.05 <0.05 O.Og B <0.04 <0.04 <0.04 0.06 B <0.05 <0.04
Calcium NC 665 528 957 906 892 1,650 1,110 726 186
Total Chromium **190 24 27.9 26 25.7 23.8 19.8 14.6 22.4 24.5
Cobalt 200 13 9.2 11.2 11 9.5 7 15 10.7 5.5
Copper 36,000 14.3 8.5 7.6 K 14.6 K 21.7 K 15.3 K 33.4 K 3 1
Iron .. 190,000 26,100 24,600 34,600 27,700 26,500 22,000 27,500 24,400 19,300
Lead 450 8.7 9.4 18.3 J 14.6 J. 10.9 J 43.1 J 15.2 J 7.9 4.9
Magnesium NC 2,540 672 3,440 2,370 2070 2,170 2,400 846 404
Manganese 190,000 412 778 419 421 654 411 1,770 1,730 249
Mercury 10 <0.02 <0.02 <0.02 0.04 0.14 ·0.11 <0.02 <0.02 L <0.02 L
Nickel 650 17.5 12.9 17.5 14.8 14 11.3 19.4 13.6 7.7
Potassium NC 1,060 531 2,980 1,210 1,220 1,220 2,030 778 307
Selenium 26 <0.41 L <0.41 L <0.38 0.41 0.57 <0.4 <0.42 <0.48 <0.44
Silver 84 <0.09 <0.09 "<0.09 <0.09 <0.09 <0.09 <0.09 <0.14 <0.12
Sodium NC 185 120 112 83.5 87.2 87.6 88.6 96.3 127
Thallium 14 <0.41 <0.41 <0.38 <0.4 <0.39 <0.4 <0.42 <0.52 0.48 K
Vanadium 72,000 40.3 33.7 34.9 39.9 37 30.4 26.6 33 34.7
Zinc 12,000 37.4 17.5 42.2 37.9 32.3 43.5 56.2 25.5 8.7

Notes:
*M5C-calculated Medium-Specific Concentrations; Direct Contact Numeric Values for Non-Residential Subsurface

Soil or Soil to Groundwater Numeric Values for Non-Residential Used Aquifers with TDS less than or
equal to 2500 for either 100 X Groundwater MSC or Generic Value

NC- No Criteria
**. Chromium IV calculated MSC
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
B- Indicates that the parameter was between the Instrument Detection Limit (IDL) and the Contract Required

Detection Limit (CROLl
J- Indicates an estimated value.
K- Biased high
L- Biased low
~~i1~j)o~rcaTi:'UlaMtl~flitelD·oldedia:rdrsw.rd~J~
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lEA Engineering, Science, and Technology, Inc.

IR Site 10, NASJRB, PA

Project: 29600.74
Table 28

September 2004

Blank Analytical Summary Report

Sample ID 10FB01050203 1ORB01 050203 10RB02050903 10TB02050103 10TB01050203 10TB03050902

I
Lab Batch Number 0305L337 0305L337 0305L388 0305L323 0305L337 0305L388

Sample Date 5/2/2003 5/2/2003 5/9/2003 5/1/2003 5/2/2003 5/9/2003
Units ua/L ua/L ua/L ug/L ua/L ug/L

I VOC

Chloromethane <2 <2 <2 <2 <2 <2

I Bromomethane <2 <2 <2 <2 <2 <2
Vinyl Chloride <2 <2 <2 <2 <2 <2
Chloroethane <2 <2 <2 <2 <2 <2

I
Methylene Chloride <2 <2 <2 11 J 12 J 11
Acetone <5 <5 <5 <5 <5 <5
Carbon Disulfide <1 <1 <1 <1 <1 <1
1,1-Dichloroethene <1 <1 <1 <1 <1 <1

I 1,1-Dichloroethane <1 . <1 <1 <1 <1 <1
1,2-Dichloroethene (total) <1 <1 <1 <1 <1 <1
Chloroform 2 2 2 <1 <1 <1

I
1,2-Dichloroethane <1 <1 <1. <1 <1 <1
2-Butanone . 5R 5R 5R

.
5R 5R 5R

1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1
Carbon Tetrachloride <1 <1 <1 <1 <1 <1

I Bromodichloromethane <1 <1 0.1 J <1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 ,. <1 <1 <1 <1

I
Trichloroethene <1 <1 <1 <1 <1 <1
Dibromochloromethane <1 0.2 J 0.3 J <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1
Benzene <1 <1 <1 <1 <1 <1

ITrans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1
Bromoform <1 0.7 J 0.6 J <1 <1 <1
4-Methyl-2-pentanone <5 <5 <5 <5 <5 <5

I
2-Hexanone 5R 5R 5R 5R 5R 5R
Tetrachloroethene <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1
Toluene 0.2 J <1 <1 <1 <1 <1

I Chlorobenzene <1 <1 <1 <1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1 <1
Styrene <1 <1 <1 <1 <1 <1

I
Xylene (total) <1 <1 <1 <1 <1 <1
1,2-Dibromoethane <1 <1 <1 <1 <1 <1
Isopropylbenzene <1 <1 <1 <1 <1 <1
Dibenzofuran <1 <1 <1 <1 <1 <1

I

INotes: ,
J. Indicates an estimated value.

I

B- This flag is used when the analyte is found in the associated blank as well as in the sample.
It indicates possible/probable blank contamination. .

. R- Rejected (see Data Validation Report)
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.

IR Site 10 NASJRB
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EA Engineering, Science, and Technology, Inc,

IR Site 10, NASJRB, PA

Blank Analy1ical Summary Report

Sample ID 10FB01050203 10RB01050203 10RB02050903
Lab Batch Number 0305L337 0305L337 0305L388

Sample Date 5/2/2003 5/212003 5/9/2003

Units ug/L ug/L ug/L

SVOC

Phenol <11 <10 <10
bis(2-Chloroethyl)ether <11 <10 <10
2-Chlorophenol <11 <10 <10

l,3-Dichlorobenzene <11 <10 <10
l,4-Dichlorobenzene <11 <10 <10
1,2-Dichlorobenzene <11 <10 <10
2-Methylphenol <11 <10 <10
2,2'-oxybis 1-Chloroorooane <11 <10 <10
4-Methvlphenol <11 <10 <10

N-Nitroso-di-n-propvlamine <11 <10 <10

Hexachloroethane <11 <10 <10
Nitrobenzene <11 <10 <10
Isophorone <11 <10 <10
2-Nitroohenol <11 <10 <10
2,4-Dimethvlphenol <11 <10. <10
bis(2-Chloroethoxy)methane <11 <10 <10
2,4-Dichloroohenol <11 <10 <10
1,2,4-Trichlorobenzene <11 <10 <10
Naphthalene <11 <10 <10
4-Chloroaniline <11 <10 <10
Hexachlorobutadiene <11 <10 <10
4-Chloro-3-methvphenol <11 <10 <10
2-Methvlnaphthalene <11 <10 <10
Hexachlorocyclopentadiene <11 <10 <10
2,4,6-Trichloroohenol <11 <10 <10
2,4,5-Trichlorophenol <27 <26 <26
2-Chloronaphthalene <11 <10 <10

2-Nitroaniline <27 <26 <26
Dimethvlphthalate <11 <10 <10
Acenalphthylene <11 <10 <10
2,6-Dinitrotoluene <11 <10 <10
3-Nitroaniline <27 <26 <26
Acenaphthene <11 <10 <10
2,4-Dinitrophenol <27 <26 <26
4-Nitrophenol <27 <26 <26
Dibenzofuran <11 <10 <10
2,4-Dinitrotoluene <11. <10 <10
Diethvlohthalate <11 <10 <10
4-Chlorophenyl-phenylether <11 <10 <10
Fluorene <11 <10 <10
4-Nitroaniline <27 <26 <26
4,6-Dinitro-2-methylphenol <27 <26 <26
N-Nitrosodiphenvtamine (1) <11 <10 <10
4-Bromophenyl-phenylether <11 <10 <10
Hexachlorobenzene <11 <10 <10
Pentachlorophenol <27 <26 <26
Phenanthrene <11 <10 <10
Anthracene <11 <10 <10
Carbazole <11 <10 <10
Di-n-butylphthalate 0.8 B 1 B <10
Fluoranthene <11 <10 <10
Pvrene <11 <10 <10
Butylbenzylphthalate <11 <10 <10
3,3'-Dichlorobenzidine <11 <10 <10
Banzo(a)anlhracene <1·1 <10 <10
Chrysene <11 <10 <10
bis(2-Ethylhexyl)phthalate 1 B 1 B 3B
Di-n-octyl phthalate <11 <10 <10
Benzo(blfluoranthene <11 <10 <10
Benzo(k)fluoranthene <11 <10 <10
Benzo(a)pyrene <11 <10 <10
Indeno( 1,2,3-cd) pyrene <11 <10 <10
Dibenz(a,h)anthracene <11 <10 <10
Benzo(g,h,i)perylene <11 <10 <10

Project: 29600,74
Table 29

September 2004

.1
Notes:

J- Indicates an estimated value.

B· This flag is used when the analyle is found in the associated blank as well as in the sample.
It indicates possible/probable blank contamination.

< - Indicates that the parameter was not detected at or above the reported limit.
The associated numerical value is the sample detection limit.

IR Site 10 NASJRB Final Report, Request for No Further Action
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EA Engineering, Science, and Technology, Inc..

IR Site 10, NASJRB, PA

Project: 29600.74
Table 30

September 2004
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Blank Analytical Summary Report

Sample 10 10FB01050203 1ORB01 050203 10RB02050903
Lab Batch Number 0305L337 0305L337 0305L388

Sample Date 5/212003 5/212003 5/9/2003
Units ug/L ug/L ug/L

Metals
Aluminum <18.8 25.5 41.4 B
Antimonv <2.5 <2.5 <2.2 L

Arsenic <3.5 <3.5 <3.3

Barium 0.16 B 0.21 B 0.68 B
Beryllium <0.5 <0.5 <0.1
Cadmium 0.43 B <0.4 <0.4
Calcium 40.9 B 24.9 B 72.9 B
Total Chromium <0.6 <0.6 <1
Cobalt <0.7 <0.7 <1
Copper 1.2 B 1.2 B 0.77 B
Iron <19.7 <19.7 <25.8
Lead <2.6 <2.6 <2.3
Maqnesium 14.3B 7.6 B 21.2 B
Man>ianese <0.2 0.22 B <0.2
Mercury <0.1 <0.1 <0.1
Nickel <1.8 L <1.8 L <1.3
Potassium <20.8 533 88.6 B
Selenium <3.6 <3.6 <4.2
Silver <0.8 <0.8 <1.2
Sodium 28.6 B . 40.5 B 104 B
Thallium <3.6 <3.6 <4.5
Vanadium <0.1 <0.1 0.74 B
Zinc <1.4 <1.4 5.7 B

Notes:
< - Indicates that the parameter was not detected at or above the reported limit.

The associated numerical value is the sample detection limit.
B- Indicates that the parameter was between the Instrument Detection Limit (IDL)

and the Contract Required Detection Limit (CRDL).
L- Biased low
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