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EXECUTIVE SUMMARY

The U.S Army Corps of Engineers USACE investigates potential Department of Defense

DOD related hazards under the Defense Environmental Restoration Program for Formerly Used

Defense Sites DERP-FUDS program USACE currently uses software program known as the

Relative Risk Site Evaluation Program RRSEP to evaluate relative human health and

ecological risks posed by potential DOD-related hazardous toxic and radiological waste at these

sites

The former Deal Test Site USACE Project No C02NJ078200 sub-installation of Fort

Monmouth New Jersey is located within Ocean Township New Jersey The site consists of an

approximately 208-acre tract leased by DOD for use by the U.S Army Electronics Command

ECOM during the period from September 1953 to July 1973 At the request of the Huntsville

Division site survey was conducted in 1987 by the USACE North Atlantic Division with the

purpose of assessing the presence of unsafe debris hazardous or toxic waste contamination

and/or unexploded ordnance at the former facility The report proposed an investigation of the

area identified as former lagoon due to the possible presence of contamination

Subsequently 1990 report prepared by USACE under DERP-FUDS stated that the former

lagoon area is barren of vegetation and that the sandy soil is saturated with an unknown

substance that may be indicative of contamination

The primary objective of the present investigation was to collect sufficient analytical data for use

in the RRSEP risk model for site evaluation Data were collected to determine the presence of

any soil or groundwater contamination within the shallow depression previously identified as

potential lagoon area and to determine the presence of contamination in adjacent surface water

and sediment The USACE will use the RRSEP and the information from this report to

categorize this site into high medium or low relative risk group based on the contaminants

migration pathways and receptors

Five soil borings were installed at the Deal Test Site during the 2-day investigation Samples

were collected at each of the borings from two discrete intervals to feet below the ground

surface bgs surface and between and feet bgs subsurface Three of the borings

were advanced within the former lagoon area and of the remaining two borings one was

advanced at an upgradient position and one at downgradient position At four of the five soil

boring locations one grab groundwater sample was collected Surface water and sediment

samples were collected at two locations one upstream and one downstream of the site from

nearby tributary of Poplar Brook Each sample was analyzed for volatile organic compounds

VOCs semivolatile organic compounds SVOCs pesticides polychlorinated biphenyls

PCBs and Resource Conservation and Recovery Act RCRA metals

The results of this investigation including physical observations of the site and the analytical

data indicate that there is no significant
evidence of lagoon at this location
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The results indicated that the only contaminant of potential concern in surficial soils at the Deal

Test Site is arsenic Arsenic concentrations in surficial soil ranged from 129 to 504 milligrams

per kilogram mg/kg and exceeded the New Jersey Department of Environmental Protection

NJDEP soil cleanup criterion 20 mg/kg at all locations sampled including the upgradient

location Subsurface concentrations were considerably lower The highest arsenic concentration

detected was in surface soil from sample S-9 504 mg/kg collected at the downgradient
location The source of this contamination remains unknown

Total recoverable groundwater concentrations of arsenic chromium and lead exceeded New
Jersey Groundwater Quality Standards NJGWQS at all four locations sampled including

upgradient and downgradient locations The soluble concentrations of arsenic in groundwater
exceeded the NJGWQS at GW-2 and GW-4 located in the former lagoon area and downgradient

respectively Soluble arsenic concentrations at these two locations were 55.9 tg/L and 39.4
j.i

gIL respectively compared to the NJGWQS of tg/L Soluble concentrations of chromium and

lead were not detected indicating that the total metals concentrations are attributable to

suspended solids in the samples

The low concentrations of arsenic detected in the sediment 3.9 to 6.1 mg/kg of the Poplar

Brook tributary relative to surface soil at the Deal Site 129 to 504 mg/kg suggests that

substantial off-site migration of arsenic is not occurring via runoff Arsenic was undetected

2.4U ig/L in the two surface water samples collected in the stream

No significant contamination from VOCsSVOCs or pesticide/PCB compounds was detected in

soil groundwater surface water or sediment collected at the Deal Test Site

It is recommended that records review and interviews be conducted to determine whether

arsenic-based compounds e.g herbicides were utilized by any current or former owners of the

Deal Test Site Repeated usage of such products over number of years may explain the

concentrations of arsenic detected at the site Secondly it is recommended that additional

sampling be conducted to confirm the prevalent detections of arsenic in the area or to determine

whether arsenic is limited to the general region of the former lagoon and adjacent areas Due to

recreational use of the Deal Test Site it is important to determine whether arsenic is present in

other areas of the park e.g along the dirt roads and in the open fields as human exposures are

possible
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1.0 INTRODUCTION

1.1 PRoJEcT AUTHORITY AND PURPOSE

The U.S Army Corps of Engineers USACE investigates potential Department of Defense

DOD related hazards under the Defense Environmental Restoration Program for Formerly Used

Defense Sites DERP-FUDS program USACE currently uses software program known as the

Relative Risk Site Evaluation Program RRSEP to evaluate relative human health and

ecological risks posed by potential DOD-related hazardous toxic and radiological waste at these

sites The Deal Test Site USACE Project No CO2NJ078200 is one of several sites for which

analytical data are needed to evaluate relative risks Since the focus of the field investigation is

on the former lagoon area and its potential impacts to shallow groundwater and an adjacent

stream samples will be collected for analysis of surficial and subsurface soils shallow

groundwater surface water and sediment

To provide sufficient data to evaluate potential site risks through use of this program USACE

New York District issued Delivery Order 0007 under the Biological Environmental and

Cultural Resources BECR Contract to Northern Ecological Associates Inc NEA and its

subcontractor Roy Weston Inc WESTON in July 1997 to provide technical support to the

district This report provides the results of that investigation which was conducted in September

October 1997

1.2 SITE BACKGROUND

The former Deal Test Site sub-installation of Fort Monmouth New Jersey is located within

Ocean Township New Jersey Figure 1-1 The site consists of an approximately 208-acre tract

leased by DOD for use by the U.S Army Electronics Command ECOM during the period from

September 1953 to July 1973 ECOM used the site for variety of research studies involving

radio wave propagation experiments with waveguides and antennas field testing of

sophisticated communications and surveillance techniques and other experiments/measurements

for DOD agencies

The site contained nine buildings with total area of 20282 square feet as well as five 185-foot-

high steel towers one of which fell to the ground in 1987 The site also contained six additional

storage buildings 50-foot-diameter radome and an area identified in prior documents as

lagoon area the purpose of which is unknown All of the site buildings and steel towers were

apparently constructed prior to DOD use of the site prior to the DOD lease the property was

leased by Bell Laboratories Also present on-site is network of underground power cables and

copper grid network throughout the area for grounding of antennas Miscellaneous wood poles

also are present
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After DOD terminated its lease of the property in June 1973 the original owner Walter Scott

sold the property to the Scott Printing Corporation Walter Scott Vice President In July 1973

the property was sold to the Township of Ocean which currently uses the property for both

public recreational as well as nonpublic municipal activities One of the five radio towers is

presently being used by the Township for fire/police transmission activities and many of the

buildings are being used for storage USACE undated

At the request of the Huntsville Division site survey was conducted in 1987 by the USACE
North Atlantic Division with the purpose of assessing the presence of unsafe debris hazardous or

toxic waste contamination andlor unexploded ordnance at the former facility The report

proposed an investigation of the area identified as former lagoon due to the possible presence

of contamination Subsequently 1990 report prepared by USACE under DERP-FUDS stated

that the former lagoon area is barren of vegetation and that the sandy soil is saturated with an

unknown substance that may be indicative of contamination

1.3 OBJEcTIvEs

The primary objective of the present investigation was to collect sufficient analytical data for use

in the RRSEP risk model for site evaluation Data were collected to determine the presence of

any soil or groundwater contamination within the shallow depression previously identified as

potential lagoon area and to determine the presence of contamination in adjacent surface water

and sediment The USACE will use the RRSEP and the information from this report to

categorize this site into high medium or low relative risk group based on the contaminants

migration pathways and receptors

2.0 METHODOLOGY

2.1 SAMPLING APPROACH

The focus of the field investigation was on the soils in shallow depression identified previously

as former lagoon area and its potential impacts to shallow groundwater and an adjacent stream

Therefore samples were collected for analysis of surficial and subsurface soils shallow

groundwater surface water and sediment Figure 2-1 depicts the general site area and the

locations of the soil borings and soil samples Figure 2-2 shows the locations of the

groundwater surface water and sediment samples summary of the samples collected and

parameters analyzed by media is provided in Table 2-1 Table 2-2 provides description of

analytical methods used for each parameter analyzed All sampling followed WESTON
Standard Operating Procedures SOPs Full details of the Management Plan Field Sampling

Plan and Quality Assurance Project Plan can be found in the Final Work Plan WESTON
1997
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TABLE 2-1

SUMMARY OF FIELD AND QAIQC SAMPLES1

Investigation Samples QC Samples

Analytical

Parameter

Soil Sediment Groundwater Surface Field Field Trip MS/MSD5
Water Duplicate2 Blank3 Blank4

Volatiles 10

Semivolatiles 10
--

Pesticides/PCBs 10
--

RCRA Metals 10
--

RCRA Metals

Dissolved

-- -- -- -- --

NOTES

-- Not applicable

QA/QC field samples were submitted for only those parameters presented in this table

Field duplicate samples were collected at 10% of the investigative samples for given analytical parameter Of the two field

duplicate samples collected per parameter one is for surface water/groundwater the other for soil/sediment

Field blank samples were submitted at the rate of one per day for given analytical parameter One methanol field blank was
also analyzed for volatiles

One trip blank was submitted for analysis per shipment of investigative samples containing at least one sample for volatiles

Extra Matrix Spike/Matrix Spike Duplicate MS/MSD analysis for organics and MS/MSD analysis for inorganics were
performed at frequency of each per 20 investigative samples

/iiiaI Data Collection Repot tfoi Defonic nvionnirntal /estoration Pt ograin

For merlj Used Defense Sites DERP IL D5 Marc/i 1998

Deal Test Site

II

Page



TABLE 2-2

ANALYTICAL METHODS BY MATRIX SOIL SEDIMENT GROUNDWATER SURFACE WATER

TCL SVOC/PAH SD 8270 One 250-mi amber

glass

None 4C 14 days to extract 4U days to

analyze

TCL Pesticides/PCBs SD 8081 One 250-mi amber

glass

None 4C 14 days to extract 40 days to

analyze

RCRA METALS SD 6010 One 250-mL amber

glass

None 4C months 28 days for Hg

TCL VOCs 15 GW SW 8260/8240 Three 40-mt glass vial HC1 to pHez2 4C days

TCL SVOCs GW SW 8270 One 1-L amber glass None 4C days to extract 40 days to

analyze

TCL Pesticides/PCBs GW SW 8081 One 1-L amber glass None 4C days to extract 40 days to

analyze

RCRA METALS

TOTAL

GW SW 200.7 One 500-rnL

polyethylene bottle

HNO3 to pH2 4C months 28 days for Hg

RCRA METALS

FILTERED

GW SW 200.7 One 500-mt

polyethylene bottle

HNO3 to pH2 4C months 28 days for Hg

NOTE

Soil SD Sediment SW Surface Water GW Groundwater

Final Data Collection Repoitfot Defense Enioonmental Restoration Rio gram

Formerly Used DeJene Sites DERP FJDS/ Marc/i 1998

Deal Test Site

TCL VOC 15 8260/8240 Two 125-mt amber
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2.1.1 Soil Sampling

Five soil borings were installed at the Deal Test Site during the 2-day investigation Figure 2-2
Samples were collected at each of the borings from two discrete intervals to feet below the

ground surface bgs surface and between and feet bgs subsurface Three of the borings

were advanced within the former lagoon area and of the remaining two borings one
was advanced at an upgradient position and one at downgradient position Surficial soil

samples were identified with odd numbers subsurface samples were identified with even
numbers Samples Si and S2 were collected upgradient samples S3 through S8 were collected

within the former lagoon area samples S9 and SlO were collected downgradient and sample 11

is duplicate of sample S9

All of the soil borings were installed by TerraProbe Inc of Jamison Pennsylvania An all-

terrain vehicle ATV track-mounted GeoprobeTM rig was used to advance probe containing an

acetate core sleeve which enabled the collection of relatively undisturbed 4-foot soil sample
In general each of the soil borings was sampled continuously to feet i.e two 4-foot probes

were advanced This was done in part to observe the nature of the subsurface soil and to

provide an opening in the soil column to insert the slotted screen for grab groundwater samples
Due to the presence of shallow water table both the surface and subsurface soil samples were
collected from the first upper 4-foot core sample Each boring sample was logged and

classified in the field logbook by qualified geologist Soil classification included

characterization of soil/sediment texture i.e gravel sand silt and clay percentages color
moisture content and other pertinent information

In addition to describing the physical characteristics of the soil samples each sample was
screened with an organic vapor monitor OVM photoionization detector PID for the presence
of volatile organic compounds VOCs Each boring was also observed for indications of

possible contamination such as staining discoloration sheen or odor Field observations

indicating possible contamination were also noted in the field logbook Upon completion of each

soil boring the boreholes were properly backfilled

After logging the soil samples an aliquot was collected and placed into the appropriate sample
containers for chemical analysis The Work Plan stated that samples would be collected from
two discrete intervals at each boring location total of 10 discrete samples One sample was to

be obtained from the surface soil interval i.e to feet bgs and second subsurface sample
below feet bgs from the interval exhibiting the highest measurement on the OVM or from the

6-inch interval above groundwater if no readings above background levels were obtained

However groundwater was encountered at depths just below feet bgs within the area in which

borings were installed This resulted in the subsurface soil sample being collected between and
feet bgs usually from to feet with some of the subsurface samples being logged as wet

An attempt was made to collect the VOC aliquot from the driest portion of the subsurface

interval sampled
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Each soil sample was analyzed for VOCs SVOCs pesticides polychiorinated biphenyls PCBs
and Resource Conservation and Recovery Act RCRA metals The soil samples to be analyzed

for VOCs were collected using the methanol preservation method recently adopted by the New

Jersey Department of Environmental Protection NJDEP New Jersey Administrative Code

726E-2.la4 The portion of the sample for VOC analysis was collected directly

from the acetate sleeve prior to homogenization of the remaining sample aliquot for other

analytical parameters

Each sample was identified with label attached directly to the container Sample designations

identified the soil sample number i.e Si through Si Sample labels clearly identified the

individual sample and included the site name date and time the sample was collected

preservative and analyses requested All of the analyses were performed at RECRA Inc

laboratory in Lionville Pennsylvania

2.1.2 Grab Groundwater Sampling

At four of the five soil boring locations grab groundwater sample was collected Figure 2-2

The four groundwater samples were collected at locations corresponding to the upgradient GW
and downgradient GW-4 boring locations and at two of the three locations within the former

lagoon area GW-2 and GW-3 Grab groundwater samples were obtained subsequent to soil

sampling using 0.5-inch outside diameter O.D bailer for VOC samples and dedicated

disposable tubing equipped with check valve for all other parameters The sampling devices

were lowered into slotted screen approximately 1-inch O.D which was installed from to

feet bgs Samples for analysis of VOCs were collected first

The groundwater samples were analyzed for the same parameters as were the soil samples Table

2-2 with the addition of filtered sample for dissolved metals analysis VOC samples were

collected into pre-preserved sample vials in the field that contained hydrochloric acid HC1 so

that the pH was lowered to less than units Samples collected for metals analyses were also

collected into pre-preserved sample bottles that contained nitric acid HNO3 so that the pH was

less than

2.1.3 Surface Water/Sediment Sampling

In addition to the soil and groundwater samples surface water and sediment samples were

collected at two locations one upstream and one downstream of the site from nearby tributary

of Poplar Brook This tributary could potentially be impacted by the former lagoon if

groundwater is contaminated Sampling location SW-i/SD-i was located approximately 185

feet south of the entrance to the lagoon area SW-2/SD-2 was located approximately 250 feet

west of the dirt road and 300 feet north of the entrance to the lagoon area Samples were

collected at the downstream location SW-i/SD-i first with surface water being sampled before

sediment Surface water samples were collected by direct immersion of sample containers while

facing upstream and sediment samples were collected using stainless steel trowels and bowls

All VOC samples were collected prior to the other parameters and care was taken to avoid
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introducing sediment or suspended particles into the surface water sample containers Sediment

was homogenized in the stainless steel bowls after the VOC containers were filled

The surface water and sediment samples were analyzed for the same parameters as were the soil

and groundwater samples which included both RCRA total metals and dissolved metals for the

surface water samples The VOC and metals samples were collected into pre-preserved sample
containers containing HCI and HNO3 respectively to ensure pH of less than standard units

2.2 QUALITY AssURANcE/QuALITy CONTROL SAMPLES

total of two duplicate samples one soil sample and one groundwater sample were collected

Extra volume was collected at the downgradient soil boring location by advancing collocated

sampling probe Sample Si was collected as duplicate sample of surface soil sample S9
Groundwater sample GW-5 was collected at the same location as GW-3 from the southernmost

soil boring within the former lagoon area In addition to the environmental duplicate samples
two field blank rinsate samples were collected one per day to verify that field

decontamination procedures were adequate and one methanol field blank ambient sample was
collected while sampling soil samples S7 and S8 trip blank sample was also sent each day as

part of the sample shipment Extra volumes were also collected to conduct matrix spike/matrix

spike duplicate MS/MSD analyses

2.3 SAMPLE SHIPMENT

In summary the outside of each of the sample bottles was wiped with clean paper towel to

remove excess sample materials and each sample container was sealed with lid outfitted with

Teflon cap The sample containers were placed in zip-lock plastic bags They were stored in

thermal chests containing ice and packaged in granular absorbent vermiculite to ensure sample
preservation and integrity during shipment The chain-of-custody documents were secured to the

lid on the inside of the thermal chest The lids of the thermal chests were secured with tape and
sealed with custody seals The coolers were transported to the laboratory using common carrier

i.e Federal Express Laboratory personnel acknowledged receipt of the shipped samples at the

time of their arrival by signing the chain-of-custody form

All shipping procedures were performed in compliance with Department of Transportation

DOT regulations governing shipment of hazardous materials

2.4 SAMPLING EQUIPMENT DECONTAMINATION

Equipment decontamination was conducted upon arrival at the site and subsequent to collecting

samples Decontamination was performed to minimize the potential for cross-contamination of

samples caused by transfer of contaminants from sampling equipment Any equipment used to

collect samples that came into contact with the sample matrix was decontaminated in accordance

with the NJDEP-approved procedures outlined in the NJDEP Field Sampling Procedures

Manual May 1992
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2.5 DATA INTERPRETATION

As screening measure contaminant data in soils surface water and groundwater were

compared to NJDEP regulatory standards Soil contaminant concentrations were compared to

residential direct contact soil cleanup criteria Appendix Surface water and groundwater

concentrations were compared to NJDEP standards for those media

3.0 RESULTS

3.1 FIELD AcTIvITIES/OBSERVATIONS

The former lagoon area was investigated on two occasions site reconnaissance was conducted

on 31 July 1997 followed by the field sampling on 30 September and October 1997 The

former lagoon area was located based on past descriptions and discussions with USACE and

Ocean Township employees Field observations characterized the former lagoon area as

shallow mostly unvegetated depression bordered by undergrowth in forested area The

approximate size of the lagoon area was 60 feet long by 30 feet wide at its longest axes The

general area appeared to be forested wetland based on qualitative observations There did not

appear to be any conveyance points to this location for lagoon discharge i.e no pipes or

channels and the area appears to be natural depression The lack of vegetation could in part

be related to the ponding of water in the depression Appendix contains photographs of the

lagoon area as well as photodocumentation of sampling Field notes and Daily Quality Control

Reports are included in Appendix

3.1.1 SoilSamples

The soils observed during the investigation were generally consistent throughout the site Table

3.1 The upper feet consisted of dark brown fine-grained sand and silt with abundant organic

matter primarily decomposed leaves The upgradient and downgradient boring locations

outside the boundaries of the shallow depression area exhibited slightly more organic matter

within this interval including rootlets This material had natural organic odor and appeared

indicative of floodplain-type or wetland deposits comingled with organic matter The surface of

the soils in the lagoon area varied in color in some locations Most of the surface soils in the area

were dark brown in color with portion of the lagoon area exhibiting shades of green attributed

to algae/plant material and brownish purple believed to be natural in origin

Subsurface soil deposits consisted of blue-green fine- to medium-grained sand with varying

amounts of silt clay and coarse sand The finer-grained material may have been derived from

parent material rich in glauconite mineral with blue-green color Glauconite is hydrous

potassium aluminum iron magnesium silicate found in sedimentary deposits It is mineral of

marine origin and is common in marine sands Mottana et el 1978 These blue-green sands

extended from approximately feet bgs to at least 15 feet bgs based on observations of core

samples collected to 15 feet at soil boring Measurements using the OVM did not indicate

Final Data Collection Report for Defense Environmental Restoration Program
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TABLE 3-1

SOIL SAMPLING DESCRIPTION

SAMPLE
II

LOCATION
CORE

DESCRIPTION
DATE

COLLECTED
COLLECTION

DEPTH ft bgs
SAMPLE DESCRIPTION

Si Upgradient surface UG 9/30/97 0-2 0-4 Dark brown Silt some fine sand moist abundant

organic matter peat
9/30/97 2-4 4-8 Blue-green fine Sand some silt some clay wet

Groundwater at approx feet bgs in borehole Collected

GW- at this location

S2 Upgradient subsurface

S3 SW corner in former

lagoon surface

9/30/97 0-2 0-2 Dark brown fine Sand and Silt moist abundant

organic matter peat
9/30/97 3-4 2-8 Blue-green-black medium-fine Sand little silt

little clay wet at feet bgs

S4 SW corner in former

lagoon subsurface

S5 NE corner in former lagoon

surface

9/30/97 0-2 0-1.5 Dark brown fine Sand and Silt moist abundant

organic matter peat
S6 NE corner in former lagoon

subsurface

9/30/97 2-3 1.5-8 Blue-green medium-fine Sand little silt trace

clay Saturated at 2.5 feet bgs Groundwater rose nearly

to surface in borehole Collected GW-2 at this location

S7 SE corner in former lagoon

surface

10/1/97 0-2 0-2 Dark brown fine Sand and silt moist abundant

organic matter peat
10/1/97 2-3 2-13 Blue-green fine-medium Sand little silt trace

clay Saturated at feet bgs i3-15 Blue-green-black

fine-medium Sand little silt trace clay saturated

Collected GW-3 and duplicate GW-5 at this location

S8 SE corner in former lagoon

subsurface

S9 Downgradient surface DG 10/1/97 0-2 0-2 Dark brown fme Sand and Silt trace clay moist

abundant organic matter

Sb Downgradient subsurface 10/1/97 2-3 2-8 Blue-green fine-medium Sand little silt trace clay

saturated Collected GW-4 at this location

Sli Downgradient surface 10/1/97 0-2 0-2 Dark brown fine Sand and Silt trace clay moist
duplicate sample of S9 abundant organic matter

The most predominant lithologic type is capitalized according to Burmeisters soil classification

Final Data Callection Repoitfot Defense Eiviioiiniental Restoration Program
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readings above background for any of the surface or subsurface intervals observed at any of the

boring locations

3.1.2 Groundwater Samples

Groundwater was present at depth of approximately to 2.5 feet bgs for all samples The grab

groundwater samples were collected from an interval extending to feet bgs This interval

corresponded to the blue-green sand silt and clay deposits Due to the presence of fines in the

formation the lack of filter pack and development procedures the groundwater samples were

relatively turbid At several locations the upgradient location and GW-3 within the former

lagoon the water appeared to clear up as volume was removed for sample collection No odors

or readings above background on the OVM were noted while collecting the grab groundwater

samples

3.1.3 Surface Water and Sediment Samples

In general the surface water samples were clear and odorless Care was taken not to stir up the

sediments and the algal-like iron-oxide deposits that nearly covered the entire streambed The

iron-oxide deposits were rust colored and easily dislodged into feathery clumps when

disturbed The sediments consisted primarily of brown fine- to coarse-grained sand with trace

amount of silt Very little organic matter was observed and the sediment samples were also

odorless No readings above background on the OVM were noted while collecting the surface

water and sediment samples

3.2 ANALYTICAL RESULTS

Analytical results for detected compounds are presented in Tables 3-2 through 3-13 Field blank

and trip blank data field quality control samples are presented in Tables 3-14 through 3-17

Appendix contains analytical results and additional data

3.2.1 Soil Results

Analytical results indicated that no VOCs were detected Table 3-2 in site samples Three

compounds were detected in blank samples i.e chloromethane methylene chloride and

acetone The presence of these compounds in the site soil samples were considered blank

contamination and during data validation all of these compounds were considered not detected

Appendix

The following semivolatile organic compounds SVOCs were detected in soils fluoranthene

pyrene benzoaanthracene chrysene and phenol Table 3-3 Detections of benzoic acid and

bis2-ethylhexylphthalate in the soil samples were considered laboratory contamination and

labeled non-detect during data validation Phenol was detected at one location 55 but its

concentration did not exceed NJDEP soil standards The remaining compounds were polycyclic

aromatic hydrocarbons PARs These compounds were detected at location Si only at

Final Data Collection Report for Defense Environmental Restoration Progran
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TABLE 3-2

SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Chloromethane

Bromomethane 3300 Ui 1600 3600 UJ 1200 3500 UJ 1500 2900 UJ 1400 2500 UJ 1500 2000 79000

Vinyl Chloride 3300 UJ 1600 3600 UJ 1200 3500 UJ 1500 2900 UJ 1400 2500 UJ 1500 2000 2000
Chloroethane 3300 Ui 1600 3600 Ui 1200 3500 UJ 1500 2900 UJ 1400 2500 Ui 1500 2000 NLE
Methylene Chloride 1700 UJ 1200 1300 Ui 750 2400 Ui 1600 1500 Ui 510 1300 UJ 730 990 49000
Acetone 3300 UJ 1600 3600 UJ 1200 3500 UJ 1500 2900 UJ 1000 2500 UJ 1500 2000 1000000
Carbon Disulfide 1600 UJ 790 1800 UJ 610 1800 Ui 770 1500 Ui 690 1300 Ui 730 990 NLE
11-Dichioroethene 1600 UJ 790 1800 UJ 610 1800 Ui 770 1500 UJ 690 1300 Ui 730 990 8000

1l-Dichloroethane 1600 Ui 790 1800 UJ 610 1800 Ui 770 1500 Ui 690 1300 Ui 730 990 570000
12-Dichioroethene total 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 UJ 690 1300 Ui 730 990 79000
Chloroform 1600 Ui 790 1800 UJ 610 1800 UJ 770 1500 UJ 690 1300 Ui 730 990 19000
12-Dichloroethane 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 Ui 690 1300 UJ 730 990 6000
2-Butanone 3300 Ui 1600 3600 UJ 1200 3500 UJ 1500 2900 UJ 1400 2500 UJ 1500 2000 1000000
111-Trichioroethane 1600 Ui 790 1800 UJ 610 1800 Ui 770 1500 UJ 690 1300 UJ 730 990 210000
Carbon Tetrachioride 1600 Ui 790 1800 UJ 610 1800 UJ 770 1500 Ui 690 1300 UJ 730 990 2000
Bromodichloromethane 1600 UJ 790 1800 Ui 610 1800 Ui 770 1500 UJ 690 1300 UJ 730 990 11000

12-Dichloropropane 1600 Ui 790 1800 Ui 610 1800 UJ 770 1500 Ui 690 1300 UJ 730 990 10000

cis-l3-Dichloropropene 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 UJ 690 1300 Ui 730 990 4000
Trichloroethene 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 UJ 690 1300 UJ 730 990 23000
Dibromochloromethane 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 Ui 690 1300 Ui 730 990 110000
112-Trichloroethane 1600 UJ 790 1800 Ui 610 1800 Ui 770 1500 UJ 690 1300 UJ 730 990 22000
Benzene 1600 Ui 790 1800 UJ 610 1800 UJ 770 1500 Ui 690 1300 UJ 730 990 3000
Trans-l3-Dichlorcipropene 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 UJ 690 1300 UJ 730 990 4000
Bromoform 1600 UJ 790 1800 UJ 610 1800 Ui 770 1500 UJ 690 1300 UJ 730 990

-Methyl-2-pentanone 3300 Ui 1600 3600 UJ 1200 3500 Ui 1500 2900 UJ 1400 2500 UJ 1500 2000

86000

2-Hexanone 3300 Ui 1600 3600 UJ 1200 3500 UJ 1500 2900 Ui 1400 2500 UJ 1500 2000 NLE

Final Data Collection Repot/for Defense Environmental Re3toratton Program

Formerly Used Defense Siie DLI FUDS March 1998
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TABLE 3-2 CONTINUED

11 22-Tetrachloroethane

NOTES

SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Not detected at given quantitation limit

Estimated values

Si lisa duplicate sample of S9

NLE No level established

RDCSCC Residential Direct Contact Soil Cleanup Criteria

Pinal Data Collection Report fot Defense Environmental Restoration Program

Tormnem/8 Used Defense Sites DERP TbDS March 1998

Deal Test Sitc

1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 UJ 690

Toluene 1600 UJ 790 1800 Ui 610 1800 UJ 770 1500 Ui 690 1300 UJ 730 990 1000000

Chloroben7ene 1600 UJ 790 1800 Ui 610 l01 UJ 770 IJ 1SOO UI 690 1300 UJ 730 990 37000

Ethylbenzene
1600 UJ 790 1800 Ui 610 1800 Ui 770 1500 UJ 690 1300 UJ 730 990 1000000

Styrene 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 Ui 690 1300 UJ 730 990 23000

Xylene total 1600 UJ 790 1800 UJ 610 1800 UJ 770 1500 UJ 690 1300 UJ 730 990 410000

1300 UJ 730 990 34000
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TABLE 3-3

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Final Data Collection Report fot Defense Envitonniental Restoration Piograin

1u UJ

810 UJ

obenzene

440

9/0 UI

810 Ui

ii

440

970 UJ

810 Ui

810 UJ

._orobenzene

1_

420

970 UJ

440

440

1100 UJ

420

970 UJ

970 UJ

810 UJ

810 UJ

10 UJ

1100 Ui

470

420

420

440

440

430

470

970 Ui

10 Ui

1100 Ui

1100 Ui

430

10 Ui

810 Ui

420

970UJ 420U IIOOUJ

470

470

1100 UJ

430

Nitrobenzene

810 Ui

910 Ui

910 UJ

470

810 UJ

430

430

470

910 UJ

810 Ui

810 Ui

10

910 Ui

430

430

810 Ui

810 IJJ

4Lu

420

5100000

570000

620

620

10000000

5100000

Z-Methylphenol 81OUJ 440U 970 Ui 420U I100UJ 470U 910 Ui 430U 810 UJ 420U 620U 2800000

oroisopropylether 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 2300000

Isophorone

810 UJ

810 Ui

810 Ui

81OUJ

810 Ui

440

440U

440U

440U

440

970 Ui

970UJ

970UJ

970 Ui

970 Ui

420

420U

420U

420U

420

1100 UJ

1IOOUJ

1100 Ui

1100 Ui

1100 Ui

470

470U

470U

470U

470

910 Ui

910 Ui

910 Ui

910 Ui

910 Ui

430

430

430

430

430

S1 Ui

iuUJ
810 Ui

810 Ui

810 UJ

420

420U

420U

420U

420

620

620U

620U

620U

620

2800000

660

6000

28000

1100000
2-Nitrophenol 810 Ui 440 970 Ui 420U 1100 Ui 470U 910 Ui 430 810 Ui 420U 620U NLE
24-Dimethylphenol 810 Ui 440 970 Ui 420 1100 UJ 470 910 Ui 430 810 Ui 420 620 1100000
Benzoicacid 4000 Ui 2200 4900 Ui 2100 5300 Ui 2400 4600 Ui 2100 4000 Ui 2100 3100 NLE
bis2-Chloroethoxymethane 810 UJ 440 970 UJ 420 1100 Ui 470 910 UJ 430 810 Ui 420 620 NLE
24-Dichiorophenol 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 170000

124-Trichlorobenzene 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 UJ 420 620 68000

Naphthalene 810 Ui 440U 970 Ui 420U 1100 Ui 470U 910 Ui 430 810 Ui 420U 620U 230000
4-Chloroaniline 810 Ui 440 970 UJ 420 1100 Ui 470 910 Ui 430 810 UJ 420 620 230000
Hexachlorobutadiene 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 1000

4-Chloro-3-methylphenol 810 Ui 440 970 UJ 420 1100 Ui 470 910 Ui 430 810 UJ 420 620 10000000
2-Methylnaphthalene 810 Ui 440 970 Ui 420 1100 UJ 470 910 UJ 430 810 Ui 420 620 NLE
Hexachlorocyclopentadiene 1fl UJ 440 70 UJ 420 1100 UJ 470 910 Ui 430 810 UJ 420 620 400000
246-Trichlorophenol 810 Ui 440 970 Ui 420 1100 Ui 470 910 UJ 430 810 Ui 420 620 62000

245-Trichlorophenol 4000 Ui 2200 4900 Ui 2100 5300 Ui 2400 4600 UJ 2100 4000 Ui 2100 3100 5600000

Fornerlv sedDcfcne Site.s DIR LIDS Match /998

Deal T.tt Site
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TABLE 3-3 CONTINUED
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

NJDEP

SAMPLE NO SI S2 S3 S4 S5 S6 S7 S8 S9 sb sit RESIDENTIAL

DIRECT

CONTACT

SAMPLING DATE 9/30197 9/30/97 9/30/97 9/30197 9/30/97 9/30/97 9/30/97 10/1/97 10/1/97 10/1/97 10/1/97 SOIL CLEANUP

UNITS ug/kg ugfkg ug/kg ag/kg ug/kg ugfkg ug/kg ag/kg ag/kg ug/kg uglkg CRITERIA ag/kg

2-Chloronaphthalene SIC UJ 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 IJJ 420 620 NLE

2-Nitroanilinc 4000 UJ 220 4900 2100 5300 Lii 2400 4600 Li 200 4000 UJ 2100 3100 N1

Dimcthvlphthalate 810 UJ 440 970 UJ 420 1100 UJ 470 910 UJ 430 810 UJ 420 620 1000000

Acenaphthylene 810 Ui 440 970 Ui 420 1100 UJ 470 910 Ui 430 810 Ui 420 620 NLL

26-Dinitrotoluene 810 Ui 440 970 Ui 420 1100 UJ 470 910 Ui 430 810 UJ 420 620 1000

3-Nitroaniline 4000 Ui 2200 4900 UJ 2100 5300 Ui 2400 4600 Ui 2100 4000 Ui 2100 3100 NLE

Acenaphthene 810 Ui 440 970 Ui 420 1100 Ui 470 90 UJ 430 810 Ui 420 620 3400000

24-Drnitrophenol 4000 Ui 2200 4900 Ui 2100 5300 UJ 2400 4600 Ui 2100 4000 Ui 2100 3100 110000

4-Nitrophenol 4000 Ui 2200 4900 Ui 2100 5300 2400 4600 Ui 2100 4000 Ui 2100 3100 NLE

Dibenzofurari 810 UJ 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 NLE

24-Dinitrotoluene 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 UJ 420 620 1000

Diethylphthalate 810 Ui 440 970 Ui 420 1100 Ui 470 910 UJ 430 810 UJ 420 620 10000000

-Ch1oropheny1-phenyIether 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 NLE

Fluorene 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 2300000

-Nitroarnline 4000 UJ 2200 4900 Ui 2100 5300 Ui 2400 4600 UJ 2100 4000 Ui 2100 3100 NLE

46-Dinitro-2-methylphenol 4000 Ui 2200 4900 Ui 2100 5300 Ui 2400 4600 Ui 2100 4000 Ui 2100 3100 NLE

4-Nitrosodipheny1amine 810 UJ 440 970 Ui 420 1100 Ui 470 910 UJ 430 810 Ui 420 620 140000

4-Bromophenyl-phenylether 810 Ui 440 970 Ui 420 1100 UJ 470 910 Ui 430 810 Ui 420 620 NLE

Flexachlorobenzene 810 Ui 440 970 Ui 420 1100 Ui 470 910 UJ 430 810 UJ 420 620 660

Pentachlorophenol 4000 Ui 2200 4900 Ui 2100 5300 Ui 2400 4600 Ui 2100 4000 Ui 2100 3100 6000

Phenanthrene 810 UJ 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 NLE

Anthracene 810 Ui 440 970 Ui 420 1100 Ui 470 910 UJ 430 810 Ui 420 620 10000000

Di-n-Butylphthalate 810 Ui 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 5700000

Fluoranthene 100 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 2300000

Pyrene

Butylbenzylphthalate

160

810 UJ

440

440

970 Ui

970 Ui

420

420

1100 Ui

1100 Ui

470

470

910 Ui

910 Ui

430

430

810

810

Ui

Ui

420

420

620

620

1700000

1100000

33-Dichlorobenzidine 1600 Ui 880 1900 Ui 840 2100 Ui 950 1800 Ui 860 1600 Ui 830 1200 2000

Benzoaanthracene 110 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 900

Chrysene 1501 440 970 Ui 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 9000

Final Data Collection Report for Defence lnvuonnental Rectoralion Pogaoi
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TABLE 3-3 CONTINUED
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Benzokfluoranthene 810 Ui 440 970 Ui 420 1100 Ui 470 910 UJ 430 810 Ui 420 620 900

Benzoapyrene 810 UJ 440 970 UJ 420 1100 Ui 470 910 Ui 430 810 Ui 420 620 660

Indeno123-cdpyrene 810 UJ 440 970 Ui 420 1100 UJ 470 910 UJ 430 810 UJ 420 620 900

Dibenzoahanthracene 810 Ui 440 970 UJ 420 1100 Ui 470 910 UJ 430 810 UJ 420 620 660
Benzoghiperylene

Carbazole

810 Ui

810 UJ

440 970 Ui

440 970 UJ

420

420

1100 Ui

1100 UJ

470

470

910 Ui 430

910 UJ 430

810 Ui

810 UJ

420

420

620

620

NLE

NLE

NOTES

Not detected at given quantitation limit

Estimated values

SI lisa duplicate sample of S9

NLE No Level Established

Di-n-octyl phthalate

Benzobfluoranthene
1100000

Final Data Collection Repot for Defense Envionniental Restoration Progan
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concentrations that did not exceed NJDEP soil cleanup criteria No pesticide/PCB compounds

were detected in any of the soil samples Table 3-4

Analysis for metals in soil revealed that arsenic barium cadmium chromium mercury lead

and selenium were detected Metals concentrations were significantly higher in surficial soils

than in subsurface soils Table 3-5 Arsenic was the only metal to exceed NJDEP soil cleanup

criteria concentrations ranged from 17.5 milligrams per kilogram mg/kg to 504 mg/kg

exceeding the NJDEP residential and non-residential direct contact soil cleanup criterion of 20

mg/kg in 10 of ii samples collected However arsenic concentrations at the upgradient location

samples and S2 were 129 mg/kg and 22 mg/kg respectively also exceeding the NJDEP

criterion The maximum concentration of 504 mg/kg was detected in sample S9 surficial

sample located downgradient of the former lagoon adjacent to the dirt road However the

duplicate sample of S9 Sil had an arsenic concentration of 157 mg/kg indicating some arsenic

variability in the soil The remaining metals were comparable in concentration between S9 and

Si Generally arsenic concentrations increased from the upgradient location towards the dirt

road Figure 3-1 One potential explanation for the arsenic concentrations could be the use of

arsenic-containing herbicides for roadside spraying If these types of herbicides were used in the

past arsenic concentrations would be expected to decrease with distance from the road

Mean concentrations of arsenic in eastern United States soils have been reported as 7.4 mg/kg

with range of0.1 to 73 mg/kg Shacklette and Boerngen 1984 Therefore arsenic

concentrations in surface soil in the general former lagoon area appear to be elevated above

expected background concentrations In summary arsenic appears to be the only contaminant of

potential concern detected in the soils at this site

3.2.2 Groundwater Results

Analysis of VOCs in the four groundwater samples collected Table 3-6 indicated that only

carbon disulfide was detected Carbon disulfide is naturally occurring compound but is also

used in manufacturing and as solvent Methylene chloride and acetone were detected in the

laboratory method blanks and their presence in site samples was categorized as non-detect

during data validation

No SVOCs detected in groundwater exceeded the New Jersey Groundwater Quality Standards

NJGWQS Table 3-7 Compounds detected were phenol benzoic acid and phthalate

compounds all at trace amounts No pesticide/PCB compounds were detected in groundwater

Table 3-8

Total recoverable metals detected in groundwater included arsenic barium cadmium chromium

lead and selenium Of these total recoverable concentrations of arsenic cadmium chromium

and lead exceeded their respective NJGWQS Table 3-9 The soluble or dissolved

concentrations of these metals were generally an order of magnitude lower than the total

concentrations This can be attributed to the high suspended solids present in the total samples as

compared to the filtered dissolved samples Metals adsorb strongly to particulate matter e.g

Final Data Collection Report for Defense Environmental Restoration Program
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TABLE 3-4

SUMMARY OF PESTICIDE/PCB RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO

SAMPLING DATE

SI

9/30/97

S2

9/30/97

S3

9/30/97

S4

9/30/97

ug/kg

100

SS

9/30/97

ngfkg

260 Ui

S6

9/30/91

ug/kg

120

S7

10/1/97

ugkg

45 UJ

S8

1011/97

ug/kg

110

NJDEP
RESIDENTIAL

S9

10/1/97

ug/kg

40 Ui

SlO Sli

10/1/97 10/1/97

uglkg ug/kg

100 31

DIRECT CONTACT
SOIL CLEANUP

CRITERIA ugfkg

NLE
UNITS ug/kg ugfkg ug/kg

Alpha-BHC 200 UJ 110 48 Ui

Beta-BHC

Delta-BHC

200 UJ

200 UJ

110 48 UJ

110 48 Ui

100

100

260 UJ

260 UJ

120

120

45 Ui

45 Ui

110

110

40

40

UJ

UJ

00

00

31

31

NLE

NLE

gamma-BHCLindane 201 UJ 110 IJ 48 UJ 100 260 UJ 120 45 UJ 110 40 UJ 100 31 520

Heptachlor 200 UJ 110 48 UJ 100 260 UJ 120 45 UJ 110 40 Ui 100 31 150

Aldrin 200 Ui 110 48 UJ 100 260 UJ 120 45 UJ 110 40 UJ 100 31 40

Heptachior epoxide 200 UJ 110 48 UJ 100 260 UJ 120 45 UJ 110 40 Ui 100 31 150

Endosulfan 200 Ui 110 48 UJ 100 260 Ui 120 45 UJ 110 40 UJ 100 31 340000

Dieldrin 400 UJ 220 96 Ui 210 530 UJ 240 90 UJ 210 81 Ui 210 62 42

44-DDE 400 UJ 220 96 Ui 210 530 UJ 240 90 Ui 210 81 Ui 210 62 2000

Endrin 400 Ui 220 96 UJ 210 530 Ui 240 90 Ui 210 81 Ui 210 62 17000

Endosulfan II 400 Ui 220 96 Ui 210 530 UJ 240 90 Ui 210 81 UJ 210 62 340000

44-DDD 400 Ui 220 96 UJ 210 530 Ui 240 90 Ui 210 81 UJ 210 62 3000

Endosulfan sulfate 400 Ui 220 96 Ui 210 530 Ui 240 90 UJ 210 81 Ui 210 62 340000

44-DDT 401 Ui 220 96 Ui 210 530 UJ 240 90 UJ 210 81 UJ 210 62 2000

Methoxychlor 2000 Ui 1100 480 Ui 1000 2600UJ 1200 450 Ui 1100 400UJ 1000 310U 280000

Endrinketone 400UJ 220U 96UJ 210U 530 Ui 240U 9OUi 210U 81 Ui 210U 62U 17000

Endrin aldehyde 400 UJ 220 96 UJ 210 530 Ui 240 90 Ui 210 81 Ui 210 62 17000

aipha-Chlordane 200 Ui 110 48 UJ 100 260 Ui 120 45 Ui 110 40 Ui 100 31 NLE

gamma-Chlordane 200 Ui 110 48 Ui 100 260 Ui 120 45 UJ 110 40 Ui 100 31 NLE

Toxaphene 20000 UJ 11000 4800 UJ 10000 26000 Ui 12000 4500 Ui 11000 4000 Ui 10000 3100 100

Aroclor-1016 4000 UJ 2200 960 UJ 2100 5300 UJ 2400 900 Ui 2100 810 Ui 2100 620 490

Aroclor-1221 8000 Ui 4300 1900 Ui 4200 11000 Ui 4700 1800 Ui 4300 1600 Ui 4100 1200 490

Aroclor-1232 4000 Ui 2200 960 Ui 2100 5300 Ui 2400 900 UJ 2100 810 Ui 2100 620 490

Aroclor-1242 4000 Ui 2200 960 Ui 2100 5300 Ui 2400 900 Ui 2100 810 Ui 2100 620 490

Aroclor-1248 4000 Ui 2200 960 Ui 2100 5300 Ui 2400 900 Ui 2100 810 Ui 2100 620 490

Aroclor-l254 4000 Ui 2200 960 Ui 2100 5300 Ui 2400 900 Ui 2100 810 Ui 2100 620 490

Aroclor-1260 4000 Ui 2200 960 UJ 2100 5300 UJ 2400 900 Ui 2100 810 Ui 2100 620 490

Final Data Collection Repos Jot Defense Restoration Pt ogratn
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NOTES

Not detected at given quantitation limit

Estimated Value

Si is duplicate of sample S9

NLE No level established

Jnal Data Collection Reporifo Defense Environmental Restoration liogi am

Tormerli Used Defense Sites DFRP FUDS Marc/i 1998
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TABLE 3-5

SUMMARY OF METALS RESULTS IN SOIL

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO
SAMPLING DATE

Si

9/30/97

S2

9/30/97

S3

9/30/97

S4

9/30/97

S5

9/30/97

S6

9/30/97

S7

10/1/97

S8

10/1/97

S9

10/1/97

SlO

10/1/97

SI

10/1/97

NJDEP

RESIDENTIAL

DIRECT CONTACT

SOIL CLEANUP

UNITS

Silver Total

mg/kg

0.19 UJ

mg/kg

0.10 UJ

mg/kg

0.23 UJ

mg/kg

0.10 UJ

mg/kg

0.25 UJ

mg/kg

0.11 UJ

mg/kg

0.22 UJ

mg/kg

0.10 UJ

mg/kg

0.19 UJ

mg/k

0.10 UJ

mg/kg

0.15 UJ

CRITE RTA mg/L
110

Arsenic Total 129 22 138 17.5 146 47.7 246 69.7 504 25.4 157 20

Barium Total 64.9 20.5 72.4 17.6 88.4 23.2 92.7 35 102 18.6 114 700

Cadmium Total 0.33 0.05 0.12 UJ 0.05 0.13 UJ 0.06 0.78 0.16 0.1 0.1 0.1

Chromium Total 25.3 18.3 44.7 19.6 35.3 18.5 25 30.1 31.2 37 19.1 SUU

Mercury Total 0.04 UJ 0.02 0.05 UJ 0.02 0.05 UJ 0.02 05 0.02 0.07 0.02 0.1 14

Lead Total 51.6 4.2 3.2 27.2 2.4 24.4 3.9 26.3 28.9 400

Selenium Total 5.1 3.8 068 6.2 1.4 6.6 0.78 0.55 3.2 63

NOTES

Not detected at indicated instrument detection limit

Estimated value

.- Rejected concentration less than times the field blank concentration

Final Data Collection Repot tfot Defense Fat ionmental Restot ation Pt grarn
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TABLE 3-6

SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO GW-1 GW-2 GW-3 GW-4 GW-5 NJDEP APPROVED
SAMPLING DATE 9/30/97 9/30/97 1011/97 10/1/97 10/1/97 GROUNDWATER CLEANUP

UNITS ugfL ug/L u/L ugIL ug/L STANDARDS iugIL

Chioromethane 10 Ui 10 Ui 10 UJ 10 Ui 10 Ui 30

Bromornethane

Vinyl Chloride

Chloroethane

Methylene Chloride Ui UJ 18 Ui

Acetone 10 Ui 12 Ui 10 10 10 UJ 700

Carbon Disulfide UJ UJ 69 150 170 NLE

11-Dichloroethene Ui UJ UJ

11-Dichloroethane UJ Ui Ui 70

12-Dichloroethene total UJ UJ UJ 10

Chloroform Ui UJ UJ

12-Dichloroethane UJ Ui UJ

2-Butanone 10 UJ 10 Ui 10 10 UJ 300

111-Trichloroethane UJ Ui UJ 30

Carbon Tetrachloride UJ UJ UJ

Bromodichloromethane UJ UJ UJ

1.2-Dichloropropane UJ Ui IJJ

cis-13-Dichloropropene UJ Ui UJ 0.2

Trichloroethene Ui UJ UJ

Dibromochloromethane UJ UJ UJ 10

1l2-Trichloroethane Ui Ui UJ

Benzene UJ UJ UJ

Trans-13-Dichloropropene UJ UJ UJ 0.2

Bromoform Ui Ui UJ

4-Methyl-2-pentanone 10 UJ 10 UJ 10 10 10 Ui 400

2-Hexanone 10 UJ 10 Ui 10 10 10 UJ NLE

IOUJ IOUJ IOU lOU 1OUJ 10

1OUJ 1OUJ lOU IOU 1OUJ

lOUi lOUi lOU IOU 1OUJ NLE

Final Data Collection Repot/for Dejense Enetronmeital Restoration Program
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TABLE 3-6 CONTINUED
SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

GW-1 GW-2 GW-3 GW-4 GW-5 NJDEP APPROVED

9/30/97 9/30/97 10/1/97 10/1/97 10/1/97 GROUNDWATER CLEANUP

ugIL ugIL ugfL ug/L ug/L STANDARDS lug/L

5UJ 5UJ 51J
____

5U sui

51
_____ ________ ______________________

__________ ____ 51 _____ ________ ______________________

_______ _______ _______ 5U ________________
_____ _____ _____ __5U __________
_____ _____ _____ 5U __________

5U

UJ

UJ

Ui

UJ

UJ 5U

Ui

Ui

UJ

UJ

UJ

1000

700

40

Not detected above given quantitation limit

Estimated values

B- Analyte detected in blank

NLE No Level Established

Higher of Practical Quantitation Limit or Standard is used

Final Data Collection Report for Defense Fnvitoniniinial Restoration Piogarn

Formerl8 Used Defence Sites DERP 8JDS Mali 1998

Deal Test Site

SAMPLE NO
SAMPLING DATE

UNITS

Tetrachloroethene

1122-Tetrachloroethane Ui

Toluene Ui

hlorobenzene Ui

thylbenzene Ui

tyrene

Xylene total UJ

NOTES

UJ Ui 5U Ui 100
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TABLE 3-7

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

bis2-Chloroethylether 11 11 12 12 12 10

2-Chlorophenol 11 11 12 12 12 40

l3-Dichlorobenzene 11 11 12 12 12 600

14-Dichlorobenzene 11 11 12 12 12 75

Benzyl alcohol 11 11 12 12 12 2000

2-Dichlorobenzene II 11 12 12 12 600

2-Methylphenol 11 11 12 12 12 NLE

bis2-Chloroisopropylether II 11 12 12 12 300

4-Methylphenol 11 11 12 12 12 NLE

-Nitroso-Di-n-propy1aminc 11 11 12 12 12 20

Hexachioroethane 11 11 12 12 12 10

Nitroberizene 11 11 12 12 12 10

Isophorone 11 11 12 12 12 100

2-Nitrophenol II 11 12 12 12 NLE
24 Dimethylphenol 11 11 12 12 12 100

Benzuic acid 55 oO OU NLE

bis2-Chloroethoxymethane 11 11 12 12 12 NLE

24-Dichlorophenol 11 11 12 12 12 20

124-Trichlorobenzene 11 11 12 12 12

aphthalene 11 11 12 12 12 NLE
4-Chloroaniline 11 11 12 12 12 NLE
Hexachlorobutadiene 11 11 12 12 12

4-Chloro-3-methyiphenol 11 11 12 12 12 NLE

2-Methylnaphthalene 11 11 12 12 12 NLE

Hexachlorocyclopentadene 11 11 12 12 12 50

246-Trichlurophenol 11 11 12 12 12 20

245 Trichlorophenol 55 55 60 60 60 700

Chloronaphthalene 11 II 12 12 12 NLE

Final Data a/h c/suit epott fot Dc/c ns vii onmental Rc s/of a/lan Pt ogi ala
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TABLE 3-7 CONTINUED
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

nethy1phtha1ate 11 11 12 12 12

ASphthy1ene 11 11 12 12 12 NLE

6-Dinitrotoluene 11 11 12 12 12

NLE
3-Nitroamline 55 55 60 60 60

Acenaphthene 11 11 12 12 12 400

40
24-Dinitrophenol 55 55 60 60 OU

NLE
4-Nitrophenol

55 55 60 60 60

NLE
Dibenzofuran 11 11 12 12 12

24-Dinitrotoluene 11 11 12 12 12 10

Diethylphthalate
11 12 12 5000

NLE
4-Chlorophenyl-phenylether 11 11 12 12 12

Fluorene 11 11 12 12 12 300

4-Nitroaniline 55 55 60 60 60 NLE

NLE
46-Dinitro-2-methylphenol 55 55 60 60 60

N-Nitrosodiphenylamine 11 11 12 12 12

4-Bromophenyl phenylether 11 11 12 12 12 NLE

Hexachloroben7ene 11 11 12 12 Ii 12

Pentachioropheno 55 55 60 60 60

Phenanthrene 11 11 12 12 12 NLE

Anthracene 11 11 12 12 12 2000

Di-n-Butylphthalate
11 12 12 12

Fluoranthene 11 11 12 12 12

Pyrene
11 11 12 12 12 200

Butylbenzylphthalate 11 11 12 12 12

33-Dichlorobenzidine 22 22 24 24 24 60

Benzoaanthracene 11 11 12 12 12 NLE

Chrysenc
11 11 12 12 12

30
bis2-Ethylhexylphthalatc

11 12 12

Final Data Collection Repos fo Defcn ic En lion miii tal Re ito aison Ri ogi am

Fo mciii scd DcJcn cc Sit DTRP IL DS Ala di 1995

Deal lest Site
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TABLE 3-7 CONTINUED
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN GROUNDWATER

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Benzobfluoranthene 11 11 12 12 12 NLE

Benzokfluoranthene 11 11 12 12 12 NLE

Benzoapyrene 11 11 12 12 12 NLE

11 11 12 12 12 NLE

Dibenzoahanthracene 11 11 12 12 12 NLE

Benzoghiperylene 11 11 12 12 12 NLE

Carbazole 11 11 12 12 12 NLE

NOTES

Not detected above given quantitation limit

Estimated values below quantitation limit

NLE No Level Established

Higher of practical quantitation limit or standard is used

Final Data Collection Repot for Defen En i/ton menial Pc to at/on Pt ogt am

omne /1 icd Içlen.ie Site DI RP 15 Ala di 98

Deal Site
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TABLE 3-8

SUMMARY OF PESTICIDE/PCB RESULTS IN GROUNDWATER

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Final Data Collection Rport for Defense Ens irossrricntal Ri storation Program

For rn sed Df risc Sites DI Ri DS Star Ii 993

Deal Test Site

IC

BHC

0.05

0.05

0.25 0.057

0.25 0.057

0.064

0.064

s7

0.057

0.02

02

Delta-BHC 0.05 25 0.057 0.064 0.057

gamma-BHC Lindane 0.05 25 0.057 U.Ub4 0.07 0.2

Heptachlor
05 25 0.057 0.064 0.057 04

Aldrm 05 25 057 064 0.057 0.04

Heptachior epoxide 0.05 25 057 064 0.057

Endosulfan 0.05 25 057 064 0.057 0.4

Dieldrin 0.1 0.5 0.11 0.13 0.11 0.03

44 DDE 0.1 0.5 0.11 13 0.11 0.1

Endrin 0.1 0.5 0.11 0.13 011

Endosulfan II
0.1 0.5 0.11 0.13 0.11

44-DDD 0.5 0.11 0.13 0.11 0.1

Endosulfan sulfate 0.1 0.5 0.11 0.13 0.11 0.4

44-DDT 0.1 0.5 0.11 013 0.11

Methoxychlor
0.5 0.57 64 0.57 40

Endrin ketone 0.1 0.5 0.11 13 0.11

Endrin aldehyde 01 0.5 0.11 13 0.11

aipha-Chlordane
0.05 25 057 0.064 0.057 0.5

gamma Chlordane 0.05 25 0.057 0.064 057 0.5

Toxaphene
25 5.7 64 5.7

Aroclor-1016
1.1 13 1.1 0.5

Aroclor-1221 10 2.3 2.5 2.3 0.5

Aroclor-1232
13 0.5
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TABLE 3-8

SUMMARY OF PESTICIDE/PCB RESULTS IN GROUNDWATER
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

GW-4 P4rJRqVEb.

Aroclor-1242 1.1 1.3 1.1 0.5

Aroclor-1248 1.1 1.3 1.1 0.5

Aroclor-1254 1.1 1.3 1.1 0.5

Aroclor-12O0 1.1 1.3 1.1 0.5

NOTES

Not detected above given quantitatlon limit

Higher of practical quantitation limit or standard is used

in ii Dam al/cc
ii on Rcjot fot 1c/cai cc La it onnccnial Ri location ogc 011
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TABLE 3-9

SUMMARY OF METALS RESULTS IN GROUNDWATER
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO GW-1 GW-2 GW-3 GW-4 GW-5 NJDEP APPROVED
SAMPLING 9/30/97 9/30/97 10/1/97 10/1/97 10/1/97 GROUNDWATER CLEANUP

DATE
Units ug/L ug/L ug/L ugfL ug/L STANDARDS ugfL

Total Soluble Total Soluble Total Total Soluble Total Total

Silver 0.8 0.8 0.8 0.8 0.80 0.80 0.8 80 NLE

Arsenic 135 2.5 747 55.9 53 3.3 374 39.4 37.9

Barium 195 74.4 833 7.8 84.4 23.6 186 9.7 53.7 2000

Cadmium 1.3 0.4 10.9 0.4 0.68 0.4 2.7 0.57 040

Chromium 650 06 1230 5.6 474 0.6 767 7.7 478 100

Mercury 0.1 0.1 0.1 0.1 0.1 0.10 0.1 0.10

Lead 53.2 2.9 222 2.9 17.7 2.9 81.1 2.9 12.2 10

Selenium 26.3 5.7 34.7 5.9 11.2 4.4 24.9 4.4 9.8 50

NOTES

Not detected at given quantitation limit

GW-5 is duplicate sample for GW-3 total metals

Higher of Practical Quantitation Limit or Standard is used

NLE No Level Established

ma Data Collection Rcpor i/or Defence In cii onmcnlal Rc.sto 11100 Pm oron

Used fcfense Sites DERI FUDS Match 99
Deal Test Site

Soluble
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silts and clays and their presence in the total samples is reflection of the concentration in the

soil Nevertheless the soluble concentrations of arsenic exceeded the NJGWQS at two locations

GW-2 and GW-4 within the former lagoon area and downgradient respectively

Concentrations at these locations were 55.9 microgramsper liter .ig/L and 39.4 jg/L
respectively compared to the NJGWQS of ig/L for arsenic Soluble concentrations of lead

and chromium were not detected

3.2.3 Surface Water and Sediment Results

The stream adjacent to the site is tributary to Poplar Brook which discharges to the Atlantic

Ocean Based on New Jersey regulations N.J.A.C 79B-l.15 the tributary and Poplar Brook
would be classified as FW2-NT freshwater nontrout VOCs were not detected in the two
surface water or sediment samples Table 3-10 collected from the tributary Acetone and

methylene chloride were detected in blank samples resulting in non-detect designations for those

compounds in samples in which they were detected

SVOCs were not detected in the surface water samples Table 3-1 Several SVOCs were
detected in the two sediment samples These compounds consisted primarily of PAHs and one
phthalate Phenanthrene fluoranthene and pyrene were detected in both samples at comparable
concentrations Benzoaanthracene and chrysene were detected only at SD-2 the upgradient

location at concentrations below 100 big/kg Di-n-butylphthalate was also detected only at the

upgradient location

No pesticide or PCB compounds were detected in the surface water or sediment samples Table
3-12

The two surface water samples were analyzed for both total recoverable metals and soluble

metals Table 3-13 Barium was the only metal detected at concentrations well below the

NJDEP FW-2 criterion of 2000 g/L However the detection limit for arsenic exceeded the

conservative NJDEP FW-2 criterion The FW-2 arsenic criterion is based upon carcinogenic
human health risks and is very low 0.00 17 tg/L This criterion is well below the method
detection limit for arsenic

Arsenic barium cadmium chromium and lead were detected in both sediment samples
Concentrations of each of these metals were comparable between SD-i and SD-2 but were
slightly higher in the downgradient location SD Metals concentrations were well below
concentrations expected in more impacted environment e.g urban sediments and were lower

than metals concentrations in the site soils

3.3 DATA QUALITY OBJECTIVES/DATA VALIDATION

The results from the laboratory analyses were compared to the data quality objectives DQOs
for this investigation Primarily this consisted of comparison of the indicated laboratory

reporting limits e.g quantitation or detection limits against the method reporting limits In

Final Data Collection Report for Defense Environmental Restoration Program

Fortnerly Used Defense Sites DERP-FUDS March /998
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TABLE 3-10

SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN SURFACE WATER AND SEDIMENT

DEAL TEST SITE

OCEAN TOWNSHIP NEW LERSEY

SAMPLE NO SW-i SW2 SD-i SD-2 NJDEP SURFACE

1011197 1011197 10/1/97 WATER STANDARDS

ug/L ugfkg uglkg FOR FW2 WATER ugIL

10 12 NLE

Sampling Date

Units

10/1/97

ugIL

Chloromethane 10

Bromomethane 10 10 13 48.4

Vinyl Chloride 10 10 13 0.083

Chloroethane 10 10 13 NLE

Methylene Chloride 11 2.49

Acetone IOU 13 NLE

Carbon Disulfide NLE

11-Dichloroethene 4.81

11-Dichloroethane NLE

12-Dichloroethene total 592

Chloroform 5.67

l2-Dichloroethane 0.291

2-Butanone 10 10 12 13 NLE

111-Trichloroethane 127

Carbon Tetrachloride 0.363

Bromodichloromethane 0.266

12-Dichloropropane NLE

cis-l3-Dichloropropene 0.193

Trichloroethene 1.09

Dibromochloromethane 72.6

112-Trichloroethane 13.5

Benzene CU 0.15

Trans-l3-Dichloropropenc 0.193

Final Data Collection Report for Defense Enrat onmental Ilestot anon Pt ogr am
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TABLE 3-10 CONTINUED
SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN SURFACE WATER AND SEDIMENT

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO SW-i SW-2 SD-i SD-2 NJDEP SURFACE

Sampling Date 10/1/97 10/1/97 10/1/97 10/1/97 WATER STANDARDS

Units ugIL ugfL ugfkg ug/kg FOR FW2 WATER ugfL

Bromoform 4.38

4-Methyl-2-pentanone 10 10 12 13 NLE

2-Hexanone 10 10 12 13 NLE

Tetrachloroethene 0.388

1122-Tetrachloroethane 1.72

Toluene 7440

Chlorobenzene 22

Ethylbenzene 3030

Styrene NLE

Xylene total NLE

NOTES

SW Surface Water SD Sediment

Not detected above given quantitation limit

NLE No level established

Final Data Collection Rapes fot Defence Fnvironcncntal Retotation Pc ogcarn
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TABLE 3-11

SUMMARY OF SVOC RESULTS IN SURFACE WATER AND SEDIMENT

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

bis2-Chloroethylether 440 420 0.031

2-Chlorophenol 440 420 122

3-Dichlorobenzene 11 440 420 2620

4-Dichlorobenzene 440 420 343

Benzyl alcohol 440 420 NLE

2-Dichlorobenzene 440 420 2520

2-Methyiphenol 440 420 NLE

bis2-Chloroisopropyl II 440 420 1250

4-Methyiphenol 440 420 NLE

N-Nitroso-Di-n-propylamine 440 420 NLE

Flexachioroethane 440 420 2.73

Nitrobenzene 440 420 16

Isophorone 440 420 552

2-Nitrophenol 440 420 NLE

24-Dimethylphenol 440 420 NLE

Benzoic acid 55 55 2200 2100 NLE

bis2-Chloroethoxymethane 440 420 NLE

24-Dichiorophenol 440 420 92.7

24-Trichlorobenzene 440 420 30.6

Naphthalene 440 420 NLE

4-Chloroaniline 440 420 NLE

Hexachlorobutadiene 440 420 6.94

4-Chloro-3-methylphenol 440 420 NLE

2-Methylnaphthalene 440 420 NLE

Hexachlorocyclopentadiene 440 420 245

246-Trichlorophenol 11 II 440 420 2.14

245-Trichlorophenol 55 55 2200 2100 2580

2-Chloronaphthalene 440 420 NLE

2-Nitroaniline 55 55 2200 2100 NLE

Dimethylphthalate 440 420 313000

Acenaphthylene 440 420 NLE

26-Dinitrotoluene 440 420 NLE

3-Nitroaniline 55 55 2200 2100 NLE

Acenaphthene 440 420 NLE

24-Dinitrophenol 55 55 2200 2100 69.7

4-Nitrophenol 55 55 2200 2100 NLE

Dibenzofuran 440 420 NLE

24-Dinitrotoluene 440 420 0.1

Diethylphthalate II 440 420 21200

Final Data Collection Report for Defense Environmental Restoration Program

Formerly Used Defense Sites DERP-FUDS March 1998
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TABLE 3-11 CONTINUED
SUMMARY OF SVOC RESULTS IN SURFACE WATER AND SEDIMENT

DEAL TEST SITE

OCEAN TOWNSHIP NEW LERSEY

Fluorene 11 11 440 420 2361834.75

4-Nitroaniline 55 55 2200 2100 NLE

46-Dinitro-2-methylphenol 55 55 2200 2100 NLE

N-Nitrosodiphenylamine 440 420 4.95

4-Bromophenyl-phenylcther 440 420 NLE

Hexachlorobenzene 440 420 0.000748

Pentachlorophenol 55 55 2200 2100 0.282

Phenanthrene 94 55 NLE

Anthracene 11 440 420 9570

Di-n-Butylphthalate Ii 440 320 3530

Fluoranthene 11 11 150 140 310

Pyrene 11 11 130 92 797

Butylbenzylphthalate
440 420 239

33-Dichlorobenzidine 22 22 870 850 0.0386

Benzoaanthracene 11 440 43 0.0028

Chrysene 440 72 0.0028

bis2-Ethylhexylphthalate 440 420 1.76

Di-n-Octyl phthalate 440 420 NLE

Benzobfluoranthenc 440 420 NLE

Benzokfluoranthenc 11 440 420 0.0028

Benzoapyrene 11 440 420 0.0028

lndcno123-cdpyrene 11 11 440 420 0.0028

Dibenzahanthracene 440 420 0.0028

Benzoghiperylene 440 420 NLE

Carbazole 11 11 440 420 NLE

NOTES

SW Surface Water SD Sediment

Not detected above given quantitation limit

Estimated values below quantitation limit

NLE No level established

final Data Collection Report for Defense Environmental Restoration Program

Formerly Used Defense Sites DERP-FUDSl March /998
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TABLE 3-12

SUMMARY OF PESTICIDE/PCB RESULTS IN SURFACE WATER AND SEDIMENT

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Delta-BHC 0.057 0.057 22 21 NLE

gamma-BHC Lindane 0.057 0.057 22 21

1-leptachlor
0.057 0.057 22 21 0.52

Aldrin 0.057 0.057 22 21

Heptachior epoxide 0.057 0.057 22 21 0.52

Endosulfan 0.057 0.057 22 21 0.22

Dieldrin 0.11 0.11 44 42 2.5

44-DDE 0.11 0.11 44 42 0.000588

Endrin 0.1 0.11 44 42 0.629

Endosulfan II 0.11 0.11 44 42 0.056

44-DDD 0.11 0.11 44 42 0.000832

Endosulfan sulfate 0.11 0.1 44 42 0.93

44-DDT 0.1 0.1 44 42 1.1

Methoxychlor 0.57 0.57 220 210 40

Endrin ketone 0.1 0.1 44 42 NLE

Endrin aldehyde 0.11 0.1 44 42 0.76

aipha-Chlordane
0.057 0.057 22 21 2.4

gamma-Chlordane 0.057 0.057 22 21 2.4

Toxaphene 5.7 5.7 2200 2100 0.73

Aroclor-1016 1.1 1.1 440 420 0.014

Aroclor-1221 2.3 2.3 870 850 0.014

Aroclor-1232 1.1 1.1 440 420 0.014

Aroclor-1242 1.1 1.1 440 420 0.014

Aroclor-1248 1.1 1.1 440 420 0.014

Aroclor-1254 1.1 1.1 440 420 0.014

Aroclor-1260 1.1 440 420 0.014

NOTES

SW Surface Water SD Sediment

Not detected above given quantitation limit

Final Data Collection Report for Defense Environmental Restoration Program

Formerly Used Defense Sites DERP-FUDS March 1998
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Beta-BHC 0.057 0.057 22 21 0.137
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TABLE 3-13

SUMMARY OF METALS RESULTS IN SURFACE WATER AND SEDIMENT

DEAL TEST SITE

OCEAN TOWN SifiP NEW JERSEY

SAMPLE NO SW-i SW-2 SD-i SD-2 NJDEP SURFACE

SAMPLING DATE 10/1/9 10/1/97 10/1/97 10/1/97 WATER STANDARDS

UNITS ugfL ug/L mg/kg mg/kg FOR FW2 WATER ugIL

TOTAL SOLUBLE TOTAL SOLUBLE TOTAL TOTALII

.1

Silver 0.8 0.8 0.8 0.8 0.09 0.1 164

Arsenic 2.4 2.4 2.4 2.4 6.1 3.9 0.017

Barium 30.9 28.9 42.8 41.1 30.3 20.4 2000

Cadmium 0.4 0.4 0.4 0.4 0.17 0.11 10

Chromium 0.6 0.6 0.62 0.64 8.5 5.8 160

Mercury 0.1 0.1 0.1 0.1 0.02 0.02 0.144

Lead 2.9 2.9 2.9 2.9 17.8 15.7

Selenium 4.4 4.4 4.4 4.4 0.52 0.56 10

NOTES

SW Surface Water

SD Sediment

Not detected above given quantitation limit
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TABLE 3-14

SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN FIELD QUALITY CONTROL SAMPLES
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO
Sampling Date

Units

FB-01

10/1197

ugfL

EB-02

10/1/97

ug/L

FB-03

10/1/97

uglKg

TB-01

10/1/97

ugfL

TB-02

10/1/97

ugfL

Chloromethane 10 1200 10 10 10

Bromomethane 10 1200 10 10 10

Vinyl Chloride 10 1200 10 10 10

Chloroethane 10 1200 10 IOU IOU

Methylene Chloride otto BJ 10 10

Acetone BJ 260 BJ II IOU IOU
Carbon Disulfide 620

11-Dichloroethene 620

11-Dichioroethane 620

12-Dichloroethene total 620

Chloroform 620

12-Dichloroethane 620

2-Butanone 10 1200 10 10 IOU

111-Trichloroethane 620

Carbon Tetrachloride 620

Bromodichloromethane 620

12-Dichloropropane 620

cis-13-Dichloropropene 620

Trichloroethene 620

Dibromochloromethane 620

112-Trichloroethane 620

Benzene 620

Trans-13-Dichloropropene 620
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TABLE 3-14 CONTINUED
SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS IN FIELD QUALITY CONTROL SAMPLES

DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO FB-0I FB-02 FB-03 TB-01 TB-02

Sampling Date 10/1/97 10/1/97 10/1/97 10/1/97 10/1/97

Unlis ugIL ugfL uglKg ug/L ugfL

Bromoform 620

4-Methyl-2-pentanone 10 1200 10 10 10

2-Hexanone 10 1200 10 10 10

Tetrachloroethene 620

1122-Tetrachloroethane 620

Toluene 620

Chlorobenzene 620

Ethylbenzene 620

Styrene 620

Xylene total 620

II

NOTES

Not detected above given quantitation limit

Estimated values below quantitatlon limit

B- Analyte detected in blank
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TABLE 3-15

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN

FIELD QUALITY CONTROL SAMPLES
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO FB-01 FB-03

SAMPLING DATE 9/30/97 9/30/97

UMTS ug/L ug/L

Phenol 10 12

bis2-Chloroethylether 10 12

2-Chlorophenol 10 12

13-Dichlorobenzene 10 12

4-Dichlorobenzene 10 12

Benzyl alcohol 10 12

l2-Dichlorobenzene 10 12

2-Methylphenol 10 12

bis2-Chloroisopropylether 10 12

4-Methylphenol 10 12

N-Nitroso-Di-n-propylamine 10 12

Hexachloroethane 10 12

Nitrobenzene 10 12

Isophorone 10 12

2-Nitrophenol 10 12

24-Dimethylphenol 10 12

Benzoic acid 50 60

bis2-Chloroethoxymethane 10 12

24-Dichlorophenol 10 12

124-Trichlorobenzene 10 12

aphtha1ene 10 12

4-Chloroaniline 10 12

Hexachlorobutadiene 10 12

4-Chloro-3-methylphenol 10 12

2-Methylnaphthalene 10 12

Hexachlorocyclopentadiene 10 12

246-Trichlorophenol 10 12

245-Trichiorophenol 50 60

2-Chloronaphthalene 10 12

2-Nitroaniline 50 60

Dimethylphthalate 10 12

Acenaphthylene 10 12

26-Dinitrotoluene 10 12

3-Nitroaniline 50 60

Acenaphthene 10 12

24-Dinitrophenol 50 60

4-Nitrophenol 50 60

Dibenzofuran 10 12
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NOTES

TABLE 3-15 CONTINUED
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND RESULTS IN

FIELD QUALITY CONTROL SAMPLES
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

Not detected at given quantitation limit

Estimated values

Final Data Collection Report for Defense Environmental Restoration Program

Formerly Used Defense Sites DERP-FUDS March /998

Deal Test Site

Diethylphthalate 10 12

4-Chlorophenyl-phenylether 10 12

Fluorene 10 12

4-Nitroaniline 50 60

46-Dinitro-2-methylphenol 50 60

N-Nitrosodiphenylamine 10 12

4-Bromophenyl-phenylether 10 12

Hexachlorobenzene 10 12

Pentachlorophenol 50 60

Phenanthrene 10 12

Anthracene 10 12

Di-n-Butylphthalate 10 12

Fluoranthene 10 12

Pyrene IOU 12U

Butylbenzylphthalate 10 12

33-Dichlorobenzidine 20 24

Benzoaanthracene 10 12

Chrysene IOU 12U

bis2-Ethylhexylphthal ate 10

Di-n-Octyl phthalate 10 12

Benzobfluoranthene 10 12

Benzokfluoranthene 10 12

Benzoapyrene 10 12

Indeno123-cdpyrene 10 12

Dibenzoahanthracene 10 12

Benzoghiperylene 10 12

Carbazole IOU 12U
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TABLE 3-16

SUMMARY OF PESTICIDE/PCB RESULTS IN FIELD QUALITY CONTROL SAMPLES
DEAL TEST SITE

OCEAN TOWNSHIP NEW JERSEY

SAMPLE NO FB-1 FB-03

SAMPLING DATE 9/30197 9130/97

UNITS ug/kg ug/kg

Alpha-BHC 0.050 0.05

Beta-BHC 0.050 0.05

Delta-BHC 0.050 0.051

ganima-BHC Lindane 0.050 0.05

Heptachlor 0.050 0.051

Aidrin 0.050 0.051

Heptachior epoxide 0.050 0.051

Endosulfan 0.050 0.051

Dieldrin 0.10 0.10

44-DDE 0.10 0.10

Endrin 0.10 0.10

Endosulfan II 0.10 0.10

44-DDD 0.10 0.10

Endosulfan sulfate 0.10 0.10

44-DDT 0.10 0.10

Methoxychlor 0.50 0.51

Endrin ketone 0.10 0.10

Endrin aldehyde 0.10 0.10

aipha-Chlordane 0.050 0.051

gamma-Chlordane 0.050 0.051

Toxaphene 5.0 5.1

Aroclor-1016 IOU IOU
Aroclor-122l 2.0 2.0

Aroclor-l232 1.0 1.0

Aroclor-1242 1.0 1.0

Aroclor-1248 1.0 1.0

Aroclor-1254 1.0 1.0

Aroclor-1260 1.0 1.0

NOTES

Not detected at given quantitation limit
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TABLE 3-17

SUMMARY OF METALS RESULTS IN FIELD QUALITY CONTROL SAMPLES
DEAL TEST SITE

OCEAN TOWNSIIIP NEW JERSEY

SAMPLE NO EB-Ol FB-03

SAM PU NC DATE 9/30/97 10/1/97

I.NITS ug/L ug/L

TOTAL SOLUBLE

Silver 0.80 0.80

Arsenic 2.4 2.4

Barium 0.20 0.35

Cadmium 0.40 0.40

Chromium 0.96 1.0

Mercury 0.10 0.10

Lead 4.3 3.4

Selenium 4.4 4.4

NOTES

Not detected at given quantitation limit

Final Data Collection Report for Defense Environmental Restoration Program

Fornerly Used Defense Sites DERP-FUDS Marc/i 1998

Deal Test Site

Page 44



addition the indicated reporting limits were examined in the light of regulatory standards e.g
NJDEP Soil Cleanup Criteria

The laboratory reporting limits met the DQOs for all of the metals analyses The laboratory

reporting limits also met the DQOs for SVOCs and VOCs for sediment groundwater and

surface water Due to the percent moisture content of some of the soil samples the laboratory

reporting limits were elevated for approximately one-half of the soil VOC and SVOC samples

Both the groundwater and surface water pesticide/PCB analyses met the DQO reporting limits

Sediment pesticide/PCB laboratory reporting limits were somewhat elevated above DQOs while

the soil reporting limits were significantly elevated above the DQOs due to laboratory dilutions

of the samples The laboratory diluted these samples from 10 times to 50 times due to

chromatographic anomalies on the instrument

comparison of the analytical reporting limits to NJDEP standards e.g Soil Cleanup Criteria

Surface Water Standards indicates that the vast majority of reporting limits were at or below the

applicable standards In some instances the reporting limits were higher than the relevant

standard however this was usually due to the extremely low values in the standard i.e below

practical quantitiation limits This was particularly evident with the New Jersey Surface Water

Standards where some values are in the low part-per-trillion range In few cases e.g PCBs in

soil the reporting limits were elevated above residential soil cleanup criteria Residential

criteria were utilized for comparisons as conservative measure The non-residential soil

cleanup criteria in this case was close to the reporting limits for PCBs in soil

The laboratory data from this investigation were validated according to the United States

Environmental Protection Agency U.S EPA Region II Data Validation SOPs summary of

the data validation is presented in Appendix

In conclusion the data presented are sufficient to meet the DQOs identified in the project work

plan

3.4 NEARBY POPULATIONS

The site is presently undeveloped and serves as township park It is surrounded mainly by

suburban development and there are residences on four sides of the park The nearest residences

approximately 900 1000 feet upgradient are northwest of the former lagoon additional

homes are located to the east 2000 feet from the site The nearest school is located

immediately to the north within 0.25 mile of the site The principal exposure route for potential

contaminants of concern e.g arsenic would be from direct contact with soils and from

inhalation of soil particulates by recreational users or maintenance workers should portions of

the site ever be excavated or developed

According to township representative Kochel Pers Communication 1997 the following

is known about the Deal Test Site The site is deed restricted to be open space/recreational in

perpetuity as it was acquired under the State Green Acres program The Township of Ocean

Final Data Collection Report for Defense Environmental Restoration Program

Formerly Used Defense Sites DERP-FUDS March 1998 Page 45

Deal Test Site



draws its water from the public water supply New Jersey American Water Company with most

of its water coming from surface sources There are some deep wells that are part of the water

system but none are located in Ocean Township There is at least one well at the Deal Test Site

that is used for irrigation There are also residents in Ocean Township who draw from private

wells i.e not connected to the public water system There may be public wells within 4-mile

radius of the site Poplar Brook flows into the ocean adjacent to public bathing beaches The

township representative was not aware of any water supply uses of the brook and it is generally

not deep enough for swimming

According to township employees at the park well used for irrigation is present in the northeast

corner of the park This well is located approximately 2000 feet east-northeast of the former

lagoon area approximately 50-100 feet west of Whale Pond Road and approximately 50-100

feet south of the residential properties along the northeast border of the park This well was
installed approximately years ago and is used for watering two soccer fields in the direct

vicinity of the well one to the west and one to the south All other fields soccer softball

general park are irrigated using public supply water

The workers had no knowledge of pesticide/herbicide use near the former lagoon area

Township workers do not conduct routine maintenance near the former lagoon area They do

perform very infrequent one or two times/year brush clearing activities in the area to keep the

roads/fire roads clear

The area of the former lagoon receives heavy recreational use by the public according to the

workers Local schools Boy Scout packs and Monmouth University all conduct field trips to

the area for nature walks fossil exploration etc

The New Jersey American Water Co indicated that it supplies 100% of the potable water to the

area around the park

The Monmouth County Health Department Personal Communication 1998 indicated that some

private wells do exist in Ocean Township but most of the potable wells are located in the

Wayside section of the Township However there are seven wells within 0.5-mile radius of the

site according to County records The locations of the wells by type are listed below

Domestic
Irrigation Abandoned

18 Dover Street 413 Deal Road 701 Deal Road

150 Idlewood Road 1903 Waverly Road 1626 Melville Road

2100 Picton Road

All of these wells appear to be upgradient or sidegradient to the site area assuming that the

groundwater flow direction is east or east-southeast i.e towards Poplar Brook and the Atlantic

Ocean
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Should site groundwater be used as potable source the concentrations of arsenic lead and

chromium could present potential risk

3.5 FATE AND TRANSPORT MECHANISMS

The primary contaminants of potential concern at this site are arsenic in soil and groundwater

and possibly chromium and lead in groundwater only Thus fate and transport mechanisms are

only of potential concern for metals Metals are persistent compounds i.e do not degrade and

their fate is related to speciation and physical conditions as well as adsorption sites e.g silts

clays The principal transport mechanisms of concern at the Deal Test Site for metals are

leaching of metals from surficial soils into the groundwater and transport of metals off-site into

Poplar Brook and downstream via overland runoff carrying soil particles Dust transport may

also be mechanism however it appears that the soils in the former lagoon area are wet for

portions of the year This would tend to reduce dust generation during those periods

Arsenic present in groundwater is likely result of leaching from surficial soils since the

subsurface soil concentrations were lower at all locations measured Like many metals arsenic

can be expected to adsorb to clay and silt particles and organic matter in soil Total recoverable

arsenic concentrations were much greater than the soluble component measured in groundwater

indicating that most of the arsenic present in groundwater consists of suspended solids

Concentrations of total recoverable chromium and lead were also elevated in groundwater but

the soluble fraction was not detected

Arsenic concentrations in sediment collected in the Poplar Brook tributary were significantly

lower than concentrations in surficial soil measured at the Deal Test Site suggesting that little

off-site migration of soil particles has occurred via runoff The concentrations detected in stream

sediments 3.9 to 6.1 mg/kg are far lower than the concentrations measured in surficial soils at

the upgradient location S-i 129 mg/kg Arsenic was undetected in surface water in the brook

These results collectively indicate that arsenic-contaminated soil is not migrating from the site

into the Poplar Brook tributary in significant amounts

The following summary of fate and effects of arsenic contamination is summarized from Eisler

1988 Arsenic has four valence states -3 and rarely occurring in its free state in

nature It is usually component of sulfidic ores occurring as arsenides and arsenates along

with arsenic trioxide which is weathering product of arsenides Biotransformations may occur

resulting in volatile arsenicals that normally are returned to land where soil adsorption plant

uptake erosion leaching reduction to arsines and other processes occur Inorganic arsenic is

more mobile than organic arsenic and thus poses greater problems by leaching into surface

waters and groundwater The trivalent arsenic species are generally considered to be more

toxic more soluble and more mobile than As species Eisler 1988

Arsenic in water exists primarily as dissolved ionic species Particulates account for less than

percent of the total measurable arsenic Arsenates are more strongly adsorbed to sediments than

are other arsenic forms Eisler 1988
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Eisler 1988 reports that the following points are agreed upon by most investigators arsenic

may be absorbed by ingestion by inhalation or through permeation of the skin or mucous

membrane cells accumulate arsenic by using an active transport system normally used in

phosphate transport arsenicals are readily absorbed after ingestion most being rapidly

excreted in the urine during the first few days the toxicity of arsenicals conforms to the

following order from greatest to least toxicity arsines inorganic arsenites organic trivalent

compounds arsenoxides inorganic arsenates organic pentavalent compounds arsonium

compounds elemental arsenic solubility in water and body fluids appears to be directly

related to toxicity and the mechanisms of arsenical toxicity differ considerably among

arsenic species although signs of poisoning appear similar for all arsenicals

The primary mechanism of inorganic trivalent arsenic toxicity is through reaction with sulfhydryl

groups of proteins and subsequent enzyme inhibition inorganic pentavalent arsenic does not

react as readily with sulthydryl groups Inorganic trivalent arsenic interrupts oxidative metabolic

pathways and sometimes cause morphological changes in liver mitochondria Methylation

greatly reduces the toxicity of inorganic arsenic both trivalent and pentavalent and is usually

the major detoxification mechanism Eisler 1988

The mechanism of organic arsenic toxicity begins with its initial metabolism to the trivalent

arsenoxide form followed by its subsequent reaction with sulthydryl groups of tissue proteins

and enzymes to form an arylblis organylthio arsine This form inhibits oxidative degradation

of carbohydrates and decreases cellular adenosine triphosphate ATP Eisler 1988

4.0 SUMMARY AND RECOMMENDATIONS

The following summary statements and conclusions can be drawn from the results of this

investigation

The results of this investigation including physical observations of the site and the analytical

data indicate that there is no significant evidence of lagoon at this location

The only contaminant of potential concern in surficial soils at the Deal Test Site is arsenic

Arsenic concentrations in surficial soil ranged from 129 to 504 mg/kg and exceeded the NJDEP

soil cleanup criterion 20 mg/kg at all locations sampled including the upgradient reference

location Subsurface concentrations were significantly lower The highest arsenic concentrations

detected were in surface soil from sample S-9 504 mg/kg collected at the downgradient

location The source of this contamination remains unknown

Total recoverable groundwater concentrations of arsenic chromium and lead exceeded

NJGWQS at all four locations sampled including upgradient and downgradient locations The

soluble concentrations of arsenic in groundwater exceeded the NJGWQS at GW-2 and GW-4
located in the former lagoon area and downgradient respectively Soluble arsenic concentrations

at these two locations were 55.9 tg/L and 39.4 tg/L respectively compared to the NJGWQS of
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ig/L Soluble concentrations of chromium and lead were not detected indicating that the total

metals concentrations are attributable to suspended solids in the samples

The low concentrations of arsenic detected in the sediment 3.9 to 6.1 mg/kg of the Poplar

Brook tributary relative to surface soil at the Deal Site 129 to 504 mg/kg suggests that

significant off-site migration of arsenic is not occurring via runoff Arsenic was undetected

2.4U ig/L in the two surface water samples collected in the stream

No significant contamination from VOCs SVOCs or pesticide/PCB compounds was detected in

soil groundwater surface water or sediment collected at the Deal Test Site

review of nearby populations suggests that the primary potential exposure pathways for

arsenic uptake would be from direct contact with soils and from inhalation of soil particulates by

recreational users or maintenance workers This pathway would also exist for contamination

detected upgradient of the former lagoon If groundwater from the site were used as potable

source potential risk would exist from ingestion of arsenic-contaminated groundwater pumped

from below the former lagoon or immediately downgradient However it does not appear that

any potable wells are located downgradient of the former lagoon

It is recommended that records review and interviews be conducted to determine whether

arsenic-based compounds e.g herbicides were utilized by any current or former owners of the

Deal Test Site Repeated usage of such products over number of years may explain the

concentrations of arsenic detected at the site Secondly it is recommended that additional

sampling be conducted to confirm the prevalent detections of arsenic in the area or to determine

whether arsenic is limited to the general region of the former lagoon and adjacent areas Due to

the recreational use of the Deal Test Site it is important to determine whether arsenic is present

in other areas of the park e.g along the dirt roads and in the open fields as human exposures

are possible
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APPENDIX

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION SOIL CLEANUP CRITERIA



Stal of New ersey

Depanmetn of jwronrrtencai Protection and Energy

Pj.brr Shlnrt
jr

February 1994

MEMORANDUM

TO Site Remediation Program Staffii
FROM Lanp/1jller Aesistant Commissioner

Si Remediatiort Program

SUBJECT Revised Soil Cleanup Criteria

Soil Cleanup Criteria SCC were initially distributed to
Site Remadiatian Program Staff in January .993 The SCC
were revised in March 1993 and contaIned in the April 1993
issue of the Site Rein.diation News Since that time there
have been toxicity factor changes as wall the
1.dentifi.cation of computational and typographical errors
for several 5CC compounds These changes and corrections
have been made resulting in revised SCC list which is
attached

Thirty eight 38 criteria encompassing 31 compounds are
affected The naority of changes are to the impact to

groundwater scc Sixteen 16 5CC have increasea 19 SOC
have decreased and criteria for 24-/26-dinitrotoluene
mxure have been added Please refer to the footnotes
contained in the 3CC list for rore detail

It is important to note that SCC for eight compounds
have decreased by at least an order of iiagnitude These
compounds are

acrylanitrile impact to groundwater criterion
bsnzob fluoranthene impact to groundwater criterion
12dichioroethen impact to groundwater criterion
heptachior impact to groundwater criterion
hexach.orobutadjene residential and non-residential

direct contact criteria
methoxychior impact to groundwater criterion
asthylene chloride impact to groundwater criterion
toxaphen impact to groundwater criterion

wwy ioy.r
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The purpose nd function of the scc remains the sane toprcvje uidance in e5tabl1hjng sltCspaclfjc cleanuplevels Other factors such as environmental impactscondjtins and bacXground .evels may beCOnsIdered which couj result in Site-specifj0 cleanupleve which differs from the SCC
If you have any questjog regarding the above or othercleanup standards .S5Ues please bring them to theatteyion of your Eureau or Element managers Thank you
for your cooperation

attachment
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Soil Cleanup Criteria mU/kg
Last Revised 2/3/43

This listing represent the combination of Table 31 and 71 from the Departaent of Environmental Protection and
Energys rebruary 1992 proposed rule entitled C1.ppup $tandce1orcontamtflated N.J.A.C 726D with
noted corrections based upon errors identif ted by the Department during or subsequent to the coimnent period as i.ie1

ne toxicological information obtained since the rule proposal Please refer to the respective footnotes for isorc
detail $otwlthataridiog where the fOI1ewin criteria are based on human health impacts the Department ha1l still
consider envitonaentat Impacts when establishing site specific cleanup criteria Thin along with other site epecif It

factors including background conditions may result in site specific c1tatiup cciteria which cttffe- from the criteria
listed below Therefore th tint shall not be assumed to represent appro%tl by the flupartment of any remtdEa
action or to represent the Departments opinion that site requires remecitation

Note Heterel bracketed Ithusi is deleted ind ztater.aL underlined thni 1jded

CASN
8332-9
6164-1

10713i
30900-2
120127

7440360
7440382
144039-3

11432
205992
56-55-3
5032-8

20708-9
10051-6

144041-7
111444

3963832-9
111811

7S2S-2
14-83-9
78933
85687

144043-9

NesiilenI La
Direct Contact
Soil Cleanup

Criterlaaj tb
3400

1000d

0040
10000c

14

20e
700

0.9

0.9

661
0.9

10000c
1f
0.661

2300

49

4191
86

73

1000d
1100

Residential

flirect Contact
Soil Cleanup

iti terLaaj
l0000c
1000d

0.17

10000c
340

121 aQt
47Oc0n

13

0.661

10000 4cj

lit

10000c
210

22 fg
370

1000d
1000d

30000c
100

Ground ate
Soil Cleanup

100

150
1001

50

S004

II
4h

SOG
500

100

00

50

II
10

300

53

00

on

Contaninant

Acenaphthene
Acetone

Acrylonitrile
Aidrin
Anthracene

Antimony
Arsenic

Bar ut
Ben rena

34-Benzofluoranthene Benzolbfluoranthene
BenLoaantbracane
Benzoapyrena RaP
Rengo 4k tuoranthene

Benryl Alcohol

Beryl liwn

Bis 2chloroethyl ether

Bis2cbloroisopropyl ether

aLs2ethylhexyl phthalate
Bo1.odich1oromethdne Dich1utobcomosethane
Bromoform
Bu.sonethane

2-Sutanone NEt
Butylbenzyl phthalate
Cadmium
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Soil Cleanup Criteria mi/kg
Last Revised 2/3/94

Chlozoncthane

2-Chlorophenol
Chryene
Copper
Cyanide
44ODD ppTUE
44DD
44-DDT

Endo3ul fan
Endrin

thy1benzene
Fluocanthsne

Etuorene

fteptachlor

HexachLo-obenz.ng
Hexactilorobutadjena

56235
106478
10890-7
67663
5950i
74873
95578

218019
7440SO-U

57125
72548
12559
50291
53-70-3

124481
84-14-2

117840
95501

541131
10646i
91941
75343

1006--2
75354

15660-S
156592
120832
78-875

42-7S6
60-511
84-66-2

105-67-9
131113
5128S

115297
72-20-8

100414
206-44-0

86-73-7
76-44-8

118741
8168-3

2k
230

37

19k
10000c

520
280

600a
1100

0.66t
110

5700
1100
5100

5100

570

570

1000d
19

170

10

0.042

10000c
1100

l0000c
110

11
13 liRig

10004
2300

2300

0.15

0.661
11 1g

4k
4200

680

28k
I0030c
1000d
5200

40

OOm
21000o

12

0.66f
1000d

10000c
10000c
10000c
l0000c
10000c

1000d
24

l50

1000d
10004
3100

43

5k
ia

10000c
I0000c
l0000c
2100

52 6Qg
310

1000d
l0000c
30000c

0.65

210I 11g

lotI

10

50
500

1003

IOU
lOb

15001

100

100

50

100

100

100

10

50

50j
10

50

SO

10

so

10

50

50

00
500
l00

500
SO
SO

Carbon tetrachior ide
4aloroafljljne
Chlorobenzene
ChLoroform

4-Chloro-3-niethyl phenol p-Ch1oro-m-creuoL

Jltbenma hanthracen
Vtbromochtoromethane ch1orodibrnbIetne
Dinbutyl phtha late

Dtnoctyl phthalate
2DichlorobenLene
3-DichlorobenTene

4-Dichiorobanien
33 0Lch1oiobezjdjne

1Dichioroethane
2Dichloroethana
1-0 Lob loroethene

1.2Oichloroethene tranE
12Oichloroeth.ne cte
24-0 ichlorophanot

2-Dl.chloropropans

13Dichloropropene ck and trann
Ole Id in

fliethyl phth1ate
4-fllmethyl phenol

Olmethyl phthal.ate

24DlnItrophenol
pinitwtoluene 2.4I36 mixturel

11

tj

ii

il

iq
91



LoU Cleanup Criteria .TgJkçJ

La1 Revised 2/3/4

Usxachiococyclopentadiene -n-_ 400 7300 iouIlexachioroethane 6772-1 100 100Tndeno123cdpyiene 19339-5 0.9 500
Lophocone 7859--I 1100 l0000c 10 PtnLead 741992-1 IOOp 600qLin4ane 5889-9 0.52 2.2
2-$etbylph.nol 95-48-1 2800 l0000cj4I4ethylpbenol 10644-S 2800 10000cjflethoxychlor 7243-S 280 5200 15001Mercuy 143997-6 14 270
4-Iethy1-2pentanone11IBi 10810-i 1000d 1000d 50Hethylene chloride 7509-2 49 210 101Naphthlene 9120-3 230 4200 100Nickel 1440020 250 2400kJnNitrebenzerie 98953 28 520 50N-l4ltro.odiph.nytamtne 86-30-6 140 600 100
NNttroaodlnpropylaajne b2164-7 0.66t 0.661PCHa Polychiorinated biLphenyln 133636-3 0.19 100 50iPentachkoxopheaot 87-86-5 24 100Phenol 103952 10000c 10000c 50Pyrene 12900-0 1700 10000cSelenlun 7782492 63 3100nSilver 7440224 110 4100n
Styrecle 10042-5 97 100i112Tetrachlorothine 630-20-6 170 no
11221etrachloroechane 19-345 34 70k
etrachlor-oethylene 127-184 4k 6kThallium 7440-280 2f 2tToluene 108-88-- 1000d 1000d 00Thxaphene 8001-352 0.10k 0.2k 100 5s12.4Trichlogobenzene 120-821 68 E09 100111Trickloroethane 71-536 nO 1000d so112richloroethane 79-00-S 22 420jchjotoetbene TC 19-01-6 23 54k245TrichIorophenol 95-95-4 5600 10000c246-richloropbenol 8806-2 270 soVanadium 144062-2 370 7100n 1%Vinyl chLoi4c 7501-4
lylenes Total 133029-7 40 1000dZinc 7440666 150Om l500C



Soil Cleanup CriterIa mg/kg
tast Revised 2/ 3/94

criteria are health based using an incidental 19O$tjon exposure pathw except where noted
criteria arm subject to change based on site speclflc factors e.g. aquifer classification soil type

natural background9 environntaj impacts etchealth based criterion exceeds the 10000 ag/kg maximum for total organic contaminantu
health based criterion exceeds the 1000

ingf kg maximum for total volatile organic contj0fe cleanup atandar proposal was based on natural backgroundgfj healtt based CritBrjon is lower than analytica limits cleanup criterion based on
quantitetjo level

gj criterjofl has been recalculated based on new tojolo1 datathe impact to ground water values for inorganics wjfl be develod based upon Bite SPeCAIC clleahjca and
physical paramtaru
origtnai Criterion Was incorrectly calculated and has been recalculatedtypographfc error
criterion based on Inhalation exposure pathway which yielded more stringent CtitCEjn than the
incidental ingestion exposure pathwaynew criterion derived uSing methodology in the and background docunentcriterion based on ecological

Phytotoxicity effectslevel of the human health based criterion is such that evaut0 for potential enviroenta1 lmpact on
by site basis is recomuended

to leva of th criterion in such that evaluation for potential acute exposure hazard is cecjcriterion based on the goal that children shouid.ba exposed to the emma aniount of lead that
practicable and in reflective of natural background an altered by djffu5 anthropogenic pollutn Ctcicorresponds to both median value for urban land which has not boen impacted by any locel point source of 1ed
arid 90th percentile value

nirililar Suburban landcriteria was derived from model developed by the Society tar Environmental Ceochcctistry and health
was designed to be protective for adults in the workplaceInsufficient information available to caIc9ijate impact to groin1 watci criteria
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Photograph Geoprobe sampling at upgradient location northwest of former lagoon area

facing south

Photograph

azwp\Use\DeaAdea1pho doc

Entrance into former lagoon area facing west
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Photograph View of former lagoon area facing west
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Photograph Ground surface at westernmost portion of former lagoon area
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View of ATV Geoprobe unit entering former lagoon area facing east

Ground surface in southwest portion of former lagoon area

az\wp\Usce\ai\dcaiphodoc



Photograph

Photograph

Geogrobe sampling at downgradient location southeast of the former

lagoon area facing south

View of soil core Core collected at westernmost location within the

former lagoon area

az\wp\Usacc\DcaMc4pho doc



Photograph

az\wp\Usacc\Deai\dciJpho doc

View of soil sample collection for VOC analysis using methanol

extraction procedure



Photograph 10

Photograph 11

View of downgradient surface water/sediment sample location

SW1/SDI

View of upgradient surface water/sediment sample location SW2/SD2

az\wp\Usacc\Deal\deaijtho doc
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APPENDIX

DAILY QUALITY CONTROL REPORTS AND FIELD NOTES



DATE

ER 1110-1-263

August 1990

DAY

WEATHER

TEMP

Moderate Humid

A-E DAILY QUALITY

CONTROL REPORT

COE PROJECT MANAGER _____________

PROJECT

TH
Bright Clear Overcast Rain Snow

Sun fr
To 32 32-50 50-70 85 85 up

JOB NO /f/z/-3 rz
CONTRACT NO tj7-7-b-i

StillWIND

HUMIDITY

Moderate High

Dry

Report No

SUB-CONTRACTORS ON SITEs- /- tJJr
it2aI7/ SehUjJt2

EQUIPMENT ON SITE

WORK PERFORMED INCLUDING SAMPLING

L4e eac __I2 1/24

ii
17-2

ag horrnngdaiyrpt dc



ER 1110-1-263

AUGUST 1990 Continuation Sheet

PROJECT _______________________________________ REPORT NO ___________________

JOB NO //- DATE ___________________

QUALITY CONTROL ACTIVITIES INCLUDING FIELD CALIBRATIONS

4AI/4tL /2
HEALTH AND SAFETY LEVELS AND ACTIVITIES

/7t1c/ A/

PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN

-i 4h
74z4dz

SPECIAL NOTES

TOMORROWSS EXPECTATIONS

J17

BY TITLE____

azg hnrslungdailyrpt doc



ER 1110-1-263

August 1990

A-E DAILY QUALITY

CONTROL REPORT

DAY

COE PROJECT MANAGER

WEATHER

PROJECT 7t S-
JOB NO 9i/ c-r

CONTRACT NO

WIND

HUMIDITY

TH

DATE

TEMP

SUB-CONTRACTORS ON SITE

Bright Clear Overcast Rain Snow

Sun

To 32 32-50 50-70 70-85 85 up

Still Moderate High Report No

Dry Moderate Humid

We7zA 14z-- -7/-
EQUIPMENT ON SITE _L-4 84
WORK PERFORMED INCLUDING SAMPLING

7c4l

______ 7i6
/1_- --/ 4-

/4

aJg hrug\daiIyrpt doc



ER 1110-1-263

AUGUST 1990 Continuation Sheet

PROJECT REPORT NO __________________

JOB NO // DATE _____________________

QUALITY CONTROL ACTIVITIES INCLUDING FIELD CALIBRATIONS

fr/
.2/ih

I/ %eT1--fd7d/r
HEALTH AND SAFETY LEVELS AND ACTIVITIES

PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN

SPECIAL NOTES

TOMORROWSS EXPECTATIONS

BY

az hornung dailyrpt doc
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APPENDIX

LABORATORY ANALYTICAL RESULTS



RECRA
LabNet

division of Recra Environmental Inc

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L600 Date Received 10-02-97

GC/MS VOLATILE

The set of samples consisted of seven water six methanol-preserved soil and two soil

samples collected on 10-01-97

The samples were analyzed according to criteria set forth in SW 846 Method 8260A for TCL
Volatile

target compounds on 10-131415-97

The following is summary of the QC results accompanying these sample results and

description of any problems encountered during their analyses

The cooler temperature upon receipt has been recorded on the chain-of-custody

The required holding time for analysis was met

Six of the soil samples were methanol-preserved upon collection consequently they

have been reported as medium level analyses

Non-target compounds were detected in these samples

Four of seventy-five 75 surrogate recoveries
werejvv4thn

EPA QC limits Samples
S9 and GW5 were diluted and/or re-analyzed on 10-1415-97 and reported

Matrix spike analyses are associated with RFW lot 9710L573 Soil matrix spikes were

not collected therefore they were not analyzed or reported Sample Discrepancy

Report has been enclosed

All blank spike recoveries were within EPA QC limits

The method blanks contained the common contaminants Methylene Chloride and Acetone

at levels less than 2x the CRQL The blanks 97LVN335 and 97LVN337 also contained

the contaminants chloromethane and bromomethane at levels less than the CRQL

_____
Michael Taylor Date

Vice President and Laboratory Manager
Lionville Analytical Laboratory

mmz/voalO-6OOv.cn

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and
during storage

All
pages of this report arc

integral parts of the analytical data Therefore this report should only be
repi

oduced in its entirety of 48 pages

208 Welsh Pool Road Lionville PA 19341-1333 81 0-280-3000 Fax 610 280-3041



Recra LabNet Phdadelphia Sample Discrepancy Report SDR SDR

Initiator LçflQ
_________________ Parameter fflS \1t

Date h2-r1 Matnx ___________
Client U-flL-r ________________ Prep Batch

Reason for SDR
COC Discrepancy Tech Profile Error

Transcription Error
________________________

General Discrepancy

Missing Sample/Extract

Hold Time Exceeded

Improper Bottle Type

Note Verified by Log-in or Group circle...signatureldate ___________________________________

QC Problem Include aM relevant specific results attach data if necessary5Cd fl 6L On Sq
nc j71GC

-ftL ii CCrVtCl \iICi/S -llie cid pL tr-- 5ppod
Known or Probable Causess -.Q_ ii L.E p/-e2ced C-_4

5pi i-F--

Discussion and Proposed Action

Re-log

Entire Batch

Following Samples ___________
Re-leach

Re-extract

Re-digest

Revise EDO
Change Test Code to ___________
Place On/Take Off Hold circle

RFW ch
Samples

Method

7kUocO
flS n1D

SW846/MCAWW/CLP/

q7V7217

Client Request

Wrong Test Code

Container Broken

Insufficient Sample
Not Amenable to Analysis

Sampler Error on C-O-C
Other

Wrong Sample Pulled

Preservation Wrong

Label IDs Illegible

Received Past Hold

Other Description

kic r-ì

II

Project Manager lnstructions
Concur with Proposed Action

Dagree with Proposed Action See Instruction

_ficlude in Case Narrative

Client Contacted
Date/Person ____________________
Add

_Cancel

Final Action ..snaftdate Ui__e //Jq-.pther Explanation
__ Verified logJdigestJ circre7

Included in Case Narrative

ard Copy COC Revised

Electronic COC Revised

EDO Corrections Completed

When Final Action has been recorded forward original to QA Specialist for distribution and filing

Route Distribution of Completed SOR Route Distribution of Completed SDR
Initiator LLblrtO Metals Doughty
Lab Manager Michael Taylor Inorganic Perrone/Leonards
Project Mgr tO 1JCL4.. GC/LC JaMs/SkrzatfSchnell
Section Mgr Siery/Durle/DanieI MS LeMin/Mclntyre/Taylor/Kasdras/steele
QA File Feldman/Racioppi/Basuthakur Log-in Dodson
Data Management Miller Admin Brewer/Keehn/Shafer
Sample Prep Schnell/Swisher Other ____________

RFW 21-21-006/E.05/97

102



GLOSSARY OF VOA DATA

DATA QUALIFIERS

Compound was analyzed for but not detected The associated numerical value is the estimated

sample quantitation limit which is included and corrected for dilution and percent moisture

Indicates an estimated value This flag is used under the following circumstances when

estimating concentration for tentatively identified compounds TICs where
response is

assumed or when the mass spectral data indicate the presence of compound that meets the

identification criteria but the result is less than the specified detection limit but greater than zero

For example if the limit of detection is 10 ug/L and concentration of ug/L is calculated it is

reported as 3J

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 This flag is also used for TIC as well as for

positively identified TCL compound

Indicates that the compound was detected beyond the calibration range and was subsequently

analyzed at dilution

Identifies all compounds identified in an analysis at secondary dilution factor

Interference

NQ Result qualitatively confirmed but not able to quantify

Indicates presumptive evidence of compound This flag is only used for tentatively identified

compounds TICs where the identification is based on mass spectral library search It is applied

to all TIC results For generic characterization of TIC such as chlorinated hydrocarbon the

code is not used

This flag is used for TIC compound which is quantified relative to response factor generated

from daily calibration standard rather than quantified relative to the closest internal standard

Additional qualifiers used as required are explained in the case narrative

mmz O-94\glossvoa

IpI



GLOSSARY OF VOA DATA

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions

and carried through all the steps in the method Spike recoveries are reported

BSD Indicates blank spike duplicate

MS Indicates matrix spike

MSD Indicates matrix spike duplicate

DL Suffix added to sample nimber to indicate that results are from diluted analysis

NA Not Applicable

DF Dilution Factor

NR Not Required

SP Indicates Spiked Compound

mmz\ O.94\gloss.voa

004



Recra LabNet Lionville Laboratory
Volati1e by GC/MS HSL List Report Date 11/13/97 1718

Client tJSACE-DEAL TEST SITE Work Order 11901001003 Pace la

S7 58

RFW Batch Number 9710L600

ample

Information

59Cust ID
S9 SlO Si

RFW
Matrix

D.F
Units

Level

001

SOIL

0.862

UG/KG

MED

002

SOIL

0.855

UG/KG

MED

003

SOIL

0.833

hG/KG

MED

003

SOIL

0.333

UG/KG

MED

004

SOIL

0.935

UG/KG

MED

005

SOIL

0.847

UG/KG

MED

Toluene d8

Bromofluorobenzene

2-Dichloroethane-d4

85

77

101

90

80

74Surrogate

Recovery 100 118 91 76 114 101

REPRRP

7l% 90 90

69% 90 81

Chloromethane________________

Bromomethane________________

Vinyl Chloride____________

Chl oroethane________________

Methylene Chloride________

Acetone_____________________

Carbon Disulfide__________

l-Dichloroethene________

11 Dichloroethane________

2-Dichloroethene total

Chloroform________________

-Dichloroethane______

2- Butanone_______________

11 1-Trichioroethane

Carbon Tetrachloride

Bromodichloromethane

12 Dichloropropane____

cis-l 3-Dichioropropene

Trichloroethene______
Dibromochloromethane

11 2-Trichloroethane

Benzene

2900 1400

2900 1400

2900 1400

\h-9e ee
Aote-e 36

1500 690

1500 690

1500 690

1500 690

1500 690

1500 690

2900 1400

2500

2500

2500

2500

1300

1300

1300

1300

1300

1300

2500

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

1300

2500

2500

1300

1300

1300

Ji

1000

1000

1000

1000

94

510

510

510

510

510

510

1000

510

510

510

510

510

510

510

510

510

510

510

1000

1000

510

510

510

BJ

1500

1500

1500

1500

570

730

730

730

730

730

730

1500

730

730

730

730

730

730

730

730

730

730

730

1500

1500

730

730

730

1500 690

1500 690

1500 690

1500 690

1500 690

1500 690

1500 690

1500 690

1500 690

1500 690

2900 1400

2900 1400

1500 690

1500 690

1500 690

BJ

tJ

iT

Trans -1 -Dichloropropene__________

Bromof arm________________________________

4-Methyl-2 pentanone_____________

Hexanone___________________________

Te trachloroethene___________________

112 2-Tetrachloroethane_________

Toluene

Outside of EPA CLP QC limits

2000

2000

2000

2000

440

990

990

990

990

990

990

2000

990

990

990

990

990

990

990

990

990

990

990

2000

2000

990

990

990



3at irnb 97 -o Cli

Cust ID

RFW
Level

Chi orobenz ene

Ethylbenzene

Styrene _____-

US -IDE ST order9 _03
S7 S8 S9 sb

001 002 003 003 004
MED MED

Xy1ne total ___________________
Outside of EPA CLP QC limits

1500 690 1300
REPREP

1500 690

510 730 990

1500 690

1300

1300

510

510

730 990

1500 U\ 690 1300 510

730 990

S11

005



Recra LabNet Lionville Laboratory
Volatiles by GC/MS HSL List Report Date 11/13/97 1718

RFW Batch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 2a

Cust ID GW3 GW4 GW4 GW5 GW5 FBO2

Sample RFW 007 008 008 DL 009 009 DL 010
Information Matrix WATER WATER WATER WATER WATER SOIL

1.00 1.00 2.00 1.00 2.00 1.00
Units UG/L UG/L UG/L UG/L UG/L UG/KG
Level LOW LOW LOW LOW LOW MED

Toluene-d8 98 99 98 81 98 98

Surrogate Bromofluorobenzene 96 94 96 93 95 96

Recovery l2-Dichloroethane-d4 110 102 103 108 101 115

Chloromethane____________________ 10 10 NA 10 NA 1200
Bronomethane_____________________ 10 10 NA 10 NA 1200
Vinyl Chloride___________________ 10 10 NA 10 NA 1200
Chloroethane______________________ 10 10 NA 10 NA 1200
Methylene Chloride_______________ frt4 BJ 15 B- 18 Z1I 16 -B 680 BJ
Acetone________________________ 10 10 ..O6 10 NA 260 BJ
Carbon Disulfide___________________ 69 150 170 620
ll-Dichloroethene______________ NA NA 620
11-Dichloroethane______________ NA NA 620
l2-Dichloroethene total ________ NA NA 620
Chloroform_______________________ NA NA 620
l2-Dichloroethane______________ NA NA 620

2-Butanone_______________________ 10 10 NA 10 NA 1200
l1l-Trichloroethane___________ NA NA 620
Carbon Tetrachloride_____________ NA NA 620
Bromodichloromethane_____________ NA NA 620
12-Dichloropropane_____________ NA NA 620

cis-l3-Dichloropropene__________ NA NA 620

Trichloroethene____________________ NA NA 620

Dibromochioromethane______________ NA NA 620

112-Trichioroethane____________ NA NA 620
Benzene_________________________ NA NA 620
Trans13-Dichloropropene________ NA NA 620
Bromoform_________________________ NA NA 620
4-Methyl-2-pentanone ____________ 10 10 NA 10 NA 1200
2-Hexanone______________________ 10 10 NA 10 NA 1200
Tetrachloroethene_________________ NA NA 620

ll22-Tetrachloroethane________ NA NA 620

Toluene__________________________ NA NA 620
Outside of EPA CLP QC limits



971 C1 rjC -DE4EST Wor der 9O1.o3 ge
Cust ID GW3 GW4 GW4 GW5 GW5 FBO2

RFW 007 008 008 DL 009 009 DL 010
Level LOW LOW LOW LOW LOW MED

Chlorobenzene_____________________ NA NA 620
Ethylbenzene____________________ NA NA 620
styrene________________________ NA NA 620
Xylene total ___________________ NA NA 620

Outside of EPA CLP QC limits



Recra LabNet Lionville Laboratory
Volatiles by GC/MS HSL List Report Date 11/13/97 1718

RFW Batch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3a

Cust ID FBO3 TB2 SW SW2 SD1 SD2

Sample RFW 011 012 013 014 015 016
Information Matrix WATER WATER WATER WATER SOIL SOIL

D.F 1.00 1.00 1.00 1.00 0.943 1.02
Units UG/L UG/L UG/L UG/L UG/KG UG/KG
Level LOW LOW LOW LOW LOW LOW

Toluene-d8 97 98 99 96 102 95
Surrogate Bromofluorobenzene 92 95 93 92 86 83
Recovery 12Dichloroethane-d4 100 102 102 99 108 104flfl fl flflf1
Chioromethane_____________________ 10 10 10 10 12 13
Bromomethane_____________________ 10 10 10 10 12 13
Vinyl Chloride___________________ 10 10 10 10 12 13
Chioroethane_____________________ 10 10 10 10 12 13
Methylene Chloride_____________ 10 10 11 BJ
Acetone_________________________ 11 10 10 -e -BJ
Carbon Disulfide___________________

ll-Dichloroethene_______________

ll-Dichloroethane_______________
12-Dichloroethene total ________
Chloroform______________________
12 Dichioroethane_______________

2-Butanone_________________________ 10 10 10 10 12 13
11l-Trichloroethane____________
Carbon Tetrachloride_____________

Bromodichloromethane______________

12-Dichioropropane______________
cis-l3-Dichloropropene

Trichloroethene__________________

Dibromochloromethane______________

ll2-Trichloroethane____________

Benzene_______________
Trans-l3-IJichloropropene

Bromoform_________________________

Methyl-2-pentanone______________ 10 10 10 10 12 13
2-Hexanone________________________ 10 10 10 10 12 13
Tetrachloroethene________________

1122 Tetrachioroethane________

Toluene_______________ EU
Outsido of EPA CLP QC limits



at 7ij Cli UE DEJ ST Ior der 9O1.jQ3 qe
Cust ID FBO3 TB2 SW1 SW2 SD1 SD2

RFW 011 012 013 014 015 016
Level LOW LOW LOW LOW LOW LOW

Chlorobenzene

Ethylbenzene__________________

Styrene____________________

Xylene total ____________________
-- Outside of EPA CLP QC limits



Recra LabNet Lionville Laboratory
Volatiles by GC/MS HSL List Report Date 11/13/97 1718

RFW Batch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 4a

Cust ID VBLKFS VBLKFS BS VBLKCT VBLKAI VBLKAI 35 VBLKAZ

Sample RFW 97LVN335-MB 97LVN335-MB1 97LVN337-MB1 97LVw209-ME 97Lvw2O9- 97Lvw211-m1
Information Matrix SOIL SOIL SOIL WATER WATER WATERD.F 1.00 1.00 1.00 1.00 1.00 1.00

Units UG/KG U3/KG UG/KG UG/L UG/L UG/L
Level MED MED MED LOW LOW LOW

Toluene-d8 103 100 95 99 103 97
Surrogate Bromofluorobenzene 100 96 93 96 99 95
Recovery 12-Dichloroethane-d4 116 121 ai 107 102

Chioromethane_________________ 260 270 JB 130 10 10 10
Bromomethane___________________ 780 570 JB 500 10 10 10
Vinyl Chloride___________________ 1200 1200 1200 10 10 10
Chioroethane___________________ 1200 1200 1200 10 10 10
Methylene Chloride________________ 780 810 440 10 13
Acetone____________________________ 340 370 JB 200 10 31
Carbon Disulfide___________________ 620 620 620

11-Dichioroethene________________ 620 109 620 102
l1-Dichloroethane_______________ 620 620 620
l2-Dichloroethene total ________ 620 620 620

Chloroform____________________ 620 620 620

12-Dichioroethane_______________ 620 620 620

2-Butanone__________________________ 1200 1200 1200 10 10 10
l11-Trichloroethane____________ 620 620 620
Carbon Tetrachioride_____________ 620 620 620

Bromodichloromethane_____________ 620 620 620

l2-Dichloropropane______________ 620 620 620

cis-13-Dichloropropene__________ 620 620 620

Trichloroethene__________________ 620 97 620 91

Dibromochloromethane_____________ 620 620 620

l12Trichloroethane____________ 620 620 620

Benzene______________________________ 620 111 620 117
Trans-13-Dichloropropene________ 620 620 620

Bromoform_________________________ 620 620 620

4-Methyl-2-pentanone______________ 1200 1200 1200 10 10 10
2-Hexanone_________________________ 1200 1200 1200 10 10 10
Tetrachloroethene_________________ 620 620 620

1122-Tetrachioroethane_________ 620 620 620

Toluene________________________________ 620 106 620 109
Outside of EPA CLP QC limits



2.P_ LS ork er 010
Cust ID VBLKFS VBLKFS BS VBLKCT VBLKAI VBLRAI BS VBLKAZ

RFW 97LVN335-MB1 97LVN335-MB1 97LVN337-MB1 97L1JW209-MB1 97LVW209-MB1 97LVW211-MB1
Level MED MED MED LOW LOW LOW

Chlorobenzene__________________ 620 105 620 100
Ethylbenzene_____________________ 620 620 620

Styrene___ __________________ 620 620 620

Xylene total ______________________ 620 620 620

Outside of EPA CLP QC limits



Recra LabNet Lionville Laboratory
Volatiles by GC/MS HSL List Report Date 11/13/97 1718

RFW Batch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 5a

-4
Cust ID VBLKGB

Sample RFW 97LVN338-MB1

Information Matrix SOIL

1.00

Units UG/KG

Level LOW

Toluene-d8 95

Surrogate Bromofluorobenzene 92

Recovery 12 Dichloroethane-d4 99fl_fl__fl___fl_fl_
Chloromethane______________________ 10

Bromomethane______________________ 10

Vinyl Chloride_____________________ 10

Chloroethane_______________________ 10

Methylene Chloride________________

Acetone____________________________
Carbon Disulfide__________________

ll-Dichloroethene_______________

l1-Dichloroethane_______________

12 Dichioroethene total ________
Chloroform_________________________

l2-Dichloroethane_______________

Butanone________________________ 10

lll-Trichloroethane
Carbon Tetrachloride______________

Bromodichloromethane_______________

l2-Dichloropropane______________
cis l3-Dichloropropene

Trichioroethene____________________

Dibromochioromethane________________

ll2-Trichloroethane____________

Benzene_____________________________

Trans-1.3-Dichloropropene

Bromoform___________________________

4-Methyl-2-pentanone______________ 10

2Hexanone_________________________ 10

Tetrachloroethene__________________

ll22-Tetrachloroethane________

Toluene___________________________
Outside of EPA CLP QC limits



971.1 Cli -DEl ST cor der 9O1.Q3 rcge
Cust ID VBLKGB

RFW 97LVN338-MB1

Level LOW

Chlorobenzene______________________

Ethylbenzene________________________

Styrene____________________________

Xylene total _____________________
Outside of EPA CLP QC limits



2A

WATER VOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No _____ SAS No ______ SDG No _____

EPA Si S2 S3 OTHER IT0TI

SAMPLE NO TOLI BFBI DCEI OUT

O1GW3 98 96 110

02GW4 99 94 1102
03 GW4DL 98 96 103

04GW5 81193 1108
O5GW5DL 98 95 1101
06 FBO3 92 100

07T32 98 95 102 01

08 SW1 99 93 102

09SW2 96 92 99 01

1OVELKAI 99 96 lii

11 VBLKAI ES 103 99 107

12VBLKAZ 97 95 1102 01

________________________________________________________________________ ___________________ ___________________ ___________________ ___________________

QC LIMITS

Si TOL Toluene-d8 88-110

S2 EFE Bromofluorobenzene 86-115

S3 DCE 12-Dichloroethane-d4 76-114

Column to be used to flag recovery values

Values outside of contract required QC limits

Surrogates diluted out

page of FORM II VOA-1 1/87 Rev

015



23

SOIL VOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No _____ SAS No ______ SDG No

EPA Si S2 S3 I0THER ITOTI

SAMPLE NO TOLj BFBj DCEI I0tI

O1jSD1 102 86 108

021SD2 95 83 104

O3IVBLKGB 95 92 99

____________________________________________________ ______________ ______________ ______________ ______________

QC LIMITS

Si TOL Toluene-d8 81-117

S2 EFE BromofluoroberiZefle 74-121

S3 DCE i2-Dichloroethafle-d4 70-121

Column to be used to flag recovery values

Values outside of contract required QC limits

Surrogates diluted out

page of FORM II VOA-2 1/87 Rev

016



23

SOIL VOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No _____ SAS No _____ SJG No

EPA Si S2 S3 OTHER TOT

SAMPLE NO TOLI EFEI DCEI I0tJTI

011S7 85 77 100

021S8 101 90 118

031S9 801 74 91

O4IS9RE 71 691 76 21

051S10 90 90 114 DI

061S11 90 81 101 01

071F302 98 96 115 DI

O8IVBLKFS 103 100 116 01

O9IVBLKFS BS 100 96 121

1OIVBLKCT 93 94

_______________________________________________________________ _________________ _________________ ________________ ________________

QC LIMITS

Si TOL Toluene-d8 81-117

S2 EFE Bromofluorobenzene 74-121

S3 DCE 12-JJichloroethane-d4 70-121

Column to be used to flag recovery values

Values outside of contract required QC limits

Surrogates diluted out

page of FORM II VOA-2 1/87 Rev

117



3A

WATER VOLATILE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No SAS No ______ SDG No _____

MATRIX Spike EPA Sample No VBLKAI Level low/med LOW

SPIKE SAMPLE MS MS QC

ADDED CONCENTRATION CONCENTRATION LIMITS

COMPOUND UG/L UG/L UG/L REC REC

11-Dichioroethene_____________ 50.0 51.0 102 61 -145

Trichioroethene_________________ 50.0 45.6 91 71 -120

Benzene_________________________ 50.0 58.6 117 76 -127

Toluene__________________________ 50.0 54.7 109 76 -125

Chlorobenzene___________________ 50.0 49.9 100 75 -130

_________________________________________________________________________________________________ ________________ _________________________________________ _________________________________________ ___________________ _____________________________

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

FORM III VOA-1 1/87 Rev

118



3B

SOIL VOLATILE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No _____ SAS No SDG No

MATRIX Spike EPA Sample No VBLKFS Level low/med MED

SPIKE SAMPLE MS MS QC

ADDED CONCENTRATION CONCENTRATION LIMITS

COMPOUND tJG/KG tJG/KG UG/KG REC REC

111-Dichioroethene_____________ 6250 6830 109 59 -172

ITrichioroethene_________________ 6250 6070 97 62 -137

Benzene_________________________ 6250 6960 111 66 -142

IToluene__________________________ 6250 6600 106 59 -139

IChlorobenzene____________________ 6250 6580 105 60 -133

__________________ _____ ________ ________ ____ _____

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

FORM III VOA-2 1/87 Rev

019



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L600

Lab File ID W101305

Date Analyzed 10/13/97

Matrix soil/water WATER

Instrument ID 1050W

Lab Sample ID 97LVW209-MB1

Time Analyzed 1235

Level low/med LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

01
02

03

04

05

06
07
08

09

10

11
12

13

14

15

16

17
18

19
20
21
22

23

24
25
26
27
28
29
30

EPA
SAMPLE NO

VBLKAI
GW3
GW4
GW5
FB 03

TB2
SW1

LAB
SAMPLE ID

97LVW209 -MB1S
9710L600-007
9710L600-008
9710L600-009
9710L600-011
9710L600-012
9710L600-013

LAB
FILE ID

W101311
W101313
W101314
Wl01315
W101316
W101317
Wl01318

fiNE
ANALYZED

COMMENTS

page of

1635
1822
1900
1941
2021
2102
2145

FORM IV VOA MAC-SW846-



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No

Lab File ID W101406

Date Analyzed 10/14/97

Matrix soil/water WATER

Instrument ID 1050W

SAS No SDG No 10L600

Lab Sample ID 97LVW211-MB1

Time Analyzed 1423

Level low/med LOW

01

02

03

04

05

06
07

08

09

10

11
12

13

14

15

16

17
18

19

20

21
22

23

24

25
26
27
28
29
30

COMMENTS

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

page of
FORM IV VOA MAC-SW846-4

EPA LAB LAB TIME
SAMPLE NO SAMPLE ID FILE ID ANALYZED

SW2 9710L600-014 W1014l0 1733
GW4DL 97l0L600-008 W10l411 1815
GW5DL 9710L600-009 Wl01412 1857

121



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L600

Lab File ID N101508 Lab Sample ID 97LVN337-MB1

Date Analyzed 10/15/97 Time Analyzed 1021

Matrix soil/water SOIL Level low/med MED

Instrument ID 5972NN

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

EPA LAB LAB TIME
SAMPLE NO SAMPLE ID FILE ID ANALYZED

01 S9RE 9710L600-003 N101509 1114
02 _________________________ _________________ __________________
03 __________________________ __________________ __________________ _____________
04 _________________________ _________________ __________________ _____________
05

_________________________ _________________ _________________ _____________
06 _________________________ _________________ _________________ _____________
07 ________________________ _________________ _________________ ____________
08 _________________________ _________________ _________________ _____________
09 _________________________ _________________ __________________ _____________
10 __________________________ __________________ __________________ _____________
11

________________________ _________________ _________________ ____________
12

__________________________ __________________ __________________ _____________
13 __________________________ __________________ __________________ _____________
14 __________________________ __________________ __________________ _____________
15 _________________________ _________________ __________________ _____________
16 _________________________ _________________ __________________ _____________
17 ________________________ _________________ _________________ ____________
18 __________________________ __________________ __________________ _____________
19 _________________________ _________________ __________________ _____________
20 _________________________ _________________ __________________ _____________
21 ________________________ _________________ _________________ ____________
22 _________________________ _________________ __________________ _____________
23 _________________________ _________________ __________________ _____________
24 _________________________ _________________ __________________ _____________
25 _________________________ _________________ _________________ _____________
26 _________________________ __________________ __________________ _____________
27

________________________ _________________ _________________ ____________
28 ________________________ _________________ _________________ ____________
29 ________________________ _________________ _________________ ____________
30 ________________________ _________________ _________________ ____________

COMMENTS _________________________ _________________________________________

page of
FORM IV VOA MAC-SW846-4



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 1JL600

Lab File ID N101405

Date Analyzed 10/14/97

Matrix soil/water SOIL

Instrument ID 5972N

Lab Sample ID 97LVN335-MB1

Time Analyzed 1013

Level low/med MED

01

02

03

04
05

06
07

08

09

10

11
12

13

14

15

16

17
18

19
20
21
22

23
24

25
26
27
28
29
30

COMMENTS

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

page of
FORM IV VOA MAC-SW846-4

EPA
SAMPLE NO

S8
S7
S9
SlO
Sli

FB 02
VBLKFSBS

LAB
SAMPLE ID

97l0L600-002
97l0L600-001
9710L600-003
9710L600-004
9710L600-005
9710L600- 010
97LVN335-MB1S

LAB
FILE ID

N101411
N10 14 13
N101414
N101415
N10 14 16
N10 14 17
N10 14 18

TIME
ANALYZED

1358
1512
1551
1630
1709
1748
1827

-Th



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No. SDG No 10L600

Lab File ID N10l517

Date Analyzed 10/15/97

Matrix soil/water SOIL

Instrument ID 5972N

Lab Sample ID 97LVN338-MB1

Time Analyzed 1628

Level low/med LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

01
02

03

04
05
06

07
08

09
10

11
12

13

14

15
16

17
18
19

20
21
22
23

24
25
26
27
28
29
30

PA
SAMPLE NO

SD1
SD2

LAB
SAMPLE ID

9710L600-0l5
9710L600-016

LAB
FILE ID

N10l5l8
Nl01519

TIME
ANALYZED

1703
1738

COMMENTS

page of
FORM IV VOA MAC-SW846-

P24



1E CLIENT SAMPLE NO
VOLATILE ORGANICS ANALYSIS SHEET ____ ___________

TENTATIVELY IDENTIFIED COMPOUNDS

S7

Lab Name Recra.LabNet Work Order 11901001003 ____________________

Client TJSACE-DEAL TEST SITE

Matrix SOIL Lab Sample ID 9710L600-OOi

Sample wt/vol 11.6 g/mL Lab File ID nl01413

Level low/med MED Date Received 10/02/97

Moisture not dec 63 Date Analyzed 10/14/97

Column pack/cap CAP Dilution Factor 0.862

CONCENTRATION UNITS
Number TICs found ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

ALKANE 25.405110000

lALKANE 25.62217000

IALKANE 26.392J2000
ALKANE 26.451 3000

IALKANE 26.530 4000

IALKANE 26.964 3000

FORM VOA-TIC 12/88 Rev

P25



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol ____

Level low/med

Moisture not dec 22

Column pack/cap CAP

Number TICs found

Lab Sample ID

Lab File ID nlOl4ll

Date Received 10/02/97

Date Analyzed 10/14/97

Dilution Factor 0.855

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

FORN VOA-TIC 12/88 Rev

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

tJSACE-DEAL TEST SITE

S8

SOIL

11.7 g/mL

MED

9710L600-002

CAS NUMBER COMPOUND NAME RT EST CONC

ISILANE 12.4311900 NJ

_________ _________________ ____ ________ ___

P26



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol _____

Level low/med

Moisture not dec 59

Column pack/cap CAP

Number TICs found

Lab Sample ID 9710L600-003

Lab File ID n101414

Date Received 10/02/97

Date Analyzed 10/14/97

Dilution Factor 0.833

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

FORM VOA-TIC 12/88 Rev

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

tJSACEDEAL TEST SITE

1S9

SOIL

12.0 g/mL

MED

CAS NUMBER COMPOUND NAME RT EST CONC

79209 ACETIC ACID METHYL ESTER 8.964 1000 NJ

________ ________________ ____ _______ ___

127



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

Lab Sample ID 9710L600-004

Lab File ID n101415

Date Received 10/02/97

Date Analyzed 10/14/97

Dilution Factor 0.935

CONCENTRATION UNITS
ug/L or ug/Kg tJG/KG

FORM VOA-TIC 12/88 Rev

028

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

tJSACE-DEAL TEST SITE

Sb

SOIL

10.7 g/mL

MED

20

CAS NUMBER COMPOUND NAME RT EST CONC

SILANE 12.435800 NJ

_________ ________________ ____ ________ ___



1E CLIENT SAMPLE NO

Moisture not dec 47

Column pack/cap CAP

Number TICs found

Lab Sample ID ________________

Lab File ID _____________

Date Received 10/02/97

Date Analyzed 10/14/97

Dilution Factor 0.847

CONCENTRATION UNITS

ug/L or ug/Kg tJG/KG

FORM VOA-TIC 12/88 Rev

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACEDEAL TEST STTE

Matrix

Isli

Sample wt/vol

Level low/med

SOIL

11.8 g/mL

MED

97l0L600-005

ru

CAS NUMBER COMPOUND NAME RT EST CONC

IUNKNOWN 5.812 12000

_________ _________________ ____ ________ ___

O2



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec _____

Column pack/cap CAP

Number TICs found

Lab Sample ID 97l0L600-007

Lab File ID Wl0l313

Date Received 10/02/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

LTSACE-DEAL TEST SITE

GW3

WATER

5.00 g/mL ML

LOW

CAS NUMBER COMPOUND NAME RT EST CONC

_________ _________________ ____ ________ ___

FORM VOA-TIC 12/88 Rev



1E CLIENT SA4PLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

GW4

Lab Sample ID 9710L600-008

Lab File ID Wl01314

Date Received 10/02/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

WATER

5.00 g/mL ML

LOW

CAS NDNEER COMPOUND NANE RT EST CONC

I1_
_________ _________________ ____ ________ ___

FORM VOA-TIC 12/88 Rev



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

GW5

Lab Sample ID 97l0L600-009

Lab File ID Wl013l5

Date Received 10/02/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

FORM VOA-TIC 12/88 Rev

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

WATER

5.00 g/mL ML

LOW

CAS NUMBER COMPOUND NAME RT EST CONC

_________ _________________ ____ ________ ___

032



1E CLIENT SANPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

Lab Sample ID 97l0L600-0l0

Lab File ID n101417

Date Received 10/02/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM VOA-TIC 12/88 Rev

033

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

F302

SOIL

10.0 g/mL

MED

100

CAS NUMBER COMPOUND NAME RT EST CONC

Ii



1E CLIENT SAMPLE NO
VOLATILE ORGANICS ANALYSIS SHEET ____________

TENTATIVELY IDENTIFIED COMPOUNDS

FB03
Lab Name Recra.LabNet Work Order 11901001003 __________________

Client USACE-DEAL TEST SITE

Matrix WATER Lab Sample ID 9710L600-Oll

Sample wt/vol 5.00 g/mL ML Lab File ID W101316

Level low/med LOW Date Received 10/02/97

Moisture not dec _____ Date Analyzed 10/13/97

Column pack/cap CAP Dilution Factor 1.00

CONCENTRATION UNITS
Number TICs found ug/L or ug/Kg UG/L

CAS NIJMBER COMPOUND NAME RT EST CONC

_________ _________________ ____ ________ ___

FORN VOA-TIC 12/88 Rev

134



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

TB2

Lab Sample ID 9710L600-0l2

Lab File ID W101317

Date Received 10/02/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg tJG/L

FORM VOA-TIC 12/88 Rev

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST STTE

WATER

5.00 g/mL ML

LOW

CAS NUMBER COMPOUND NAME RT EST CONC

11.
_________ _________________ ____ ________ ___

035



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

WATER

5.00 g/mL ML

FORM VOA-TIC 12/88 Rev

JO

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

swi

LOW

Lab Sample ID 97l0L600-013

Lab File ID W101318

Date Received 10/02/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

CAS NUMBER COMPOUND NAME RT EST CONC

_________ _________________ ____ ________ ___



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

%- Moisture not dec

Column pack/cap CAP

Number TICs found

Lab Sample ID 9710L600-014

Lab File ID W1014l0

Date Received 10/02/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/L

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

SW2

WATER

5.00 g/mL ML

LOW

CAS NUMBER COMPOUND NAME RT EST CONC

FORM VOA-TIC 12/88 Rev



1E CLIENT SAMPLE NO

Lab Name

Client

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

SD1

Lab Sample ID 97l0L600-015

Lab File ID n101518

Date Received 10/02/97

Date Analyzed 10/15/97

Dilution Factor 0.943

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM VOA-TIC 12/88 Rev

138

SOIL

5.30 g/mL

LOW

24

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ _________________ ____ ________ ___



1E CLIENT SANPLE NO
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACE-DEAL TEST SITE

Matrix SOIL

Sample wt/vol 4.90 g/mL

Level low/med LOW

Moisture not dec 21

Column pack/cap CAP

Number TICs found

SD2

Lab Sample ID 9710L600-016

Lab File ID n101519

Date Received 10/02/97

Date Analyzed 10/15/97

Dilution Factor 1.02

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

ji
_________ ________________ ____ ________ ___

FORM VOA-TIC 12/88 Rev

039



1E CLIENT SAIVIPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

Lab Sample ID

Lab File ID

Date Received

Date Analyzed

97LVN33 5-MEl

nlOl4O5

10/14/97

10/14/97

FORM VOA-TIC 12/88 Rev

040

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 1901001003

USACE-DEAL

VELKFS

TEST SITE

SOIL

10.0 g/mL a.

MED

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ _________________ ____ ________ ___



1E CLIENT SAMPLE NO
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACE-DEAL TEST SITE

Matrix ________

Sample wt/vol _____

Level low/med

%- Moisture not dec

Column pack/cap CAP

VBLKCT

SOIL

4.00 g/mL

MED

Number TICs found

Lab Sample ID 97LVN337-MBl

Lab File ID n10l508

Date Received 10/15/97

Date Analyzed 10/15/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ _________________ ____ ________ ___

FORM VOA-TIC 12/88 Rev



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol _____

Level low/med

Moisture not dec _____

Column pack/cap CAP

Number TICs found

Lab Sample ID

Lab File ID

Date Received

VBLKAI

97LVW209-MB1

Wl0l305

10/13/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

FORM VOA-TIC 12/88 Rev

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

TJSACE-DEAL TEST SITE

WATER

5.00 g/mL ML

LOW

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ _________________ ____ ________ ___

r4n



1E CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

Number TICs found

Lab Sample ID 97LVW211-MB1

Lab File ID W101406

Date Received 10/14/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL

VELKAZ

TEST SITE

WATER

5.00 g/mL ML

LOW

CAS NUMBER COMPOUND NAME ET EST CONC

SILOXANE 22.700J3

_________ ________________ ____ ________ ___

FORM VOA-TIC 12/88 Rev



1E CLIENT SAMPLE NO

Matrix SOIL

Sample wt/vol 5.00 g/mL

Level low/med LOW

Moisture not dec

Column pack/cap CAP

Number TICs found

Lab Sample ID 97LVN338-ME1

Lab File ID n101517

Date Received 10/15/97

Date Analyzed 10/15/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or uy/Kg tJG/KG

EST CONC

10 NJ

FORM VOA-TIC 12/88 Rev

VOLATILE OP.GANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACE-DEAL TEST SITE

VELKGB

CAS NUMBER COMPOUND NAME RT

SILANE 12.435

144



Recra LabNet Lionville Laboratory

VOA ANALYTICAL DATA PACKAGE FOR

tJSACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

57 001 Ml 97LVN335 10/01/97 N/A 10/14/97

58 002 Ml 97LVN335 10/01/97 N/A 10/14/97

S9 003 Ml 97LVN335 10/01/97 N/A 10/14/97

S9 003 Ni 97LVN337 10/01/97 N/A 10/15/97

sb 004 Mi 97LVN335 10/01/97 N/A 10/14/97

Sil 005 Mi 97LVN335 10/01/97 N/A 10/14/97

GW3 007 97LVW209 10/01/97 N/A 10/13/97

GW4 008 97LVW209 10/01/97 N/A 10/13/97

GW4 008 Di 97LVW211 10/01/97 N/A 10/14/97

GW5 009 97LVW209 10/01/97 N/A 10/13/97

GW5 009 Dl 97LVW211 10/01/97 N/A 10/14/97

FEO2 010 Ml 97LVN335 10/01/97 N/A 10/14/97

FBO3 Oil 97LVW209 10/01/97 N/A 10/13/97

TB2 012 97LVW209 10/01/97 N/A 10/13/97

SWi 013 97LVW209 10/01/97 N/A 10/13/97

SW2 014 97LVW211 10/01/97 N/A 10/14/97

SD1 015 97LVN338 10/01/97 N/A 10/15/97

SD2 016 97LVN338 10/01/97 N/A 10/15/97

LAB QC

VBLKFS MB1 97LVN335 N/A N/A 10/14/97

VBLKFS MEl ES 97LVN335 N/A N/A 10/14/97

VBLKCT MEl 97LVN337 N/A N/A 10/15/97

VBLK.AI MB1 97LVW209 N/A N/A io/i3/97

VBLKAI MEl BS 97LVW209 N/A N/A 10/13/97

VBLKAZ MB1 97LVW211 N/A N/A 10/14/97

VBLKGB MEl 97LVN338 N/A N/A 10/15/97

045
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RECRA
LabNet

division of Recra Environmental Inc

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L573 Date Received 10-01-97

GCIMS VOLATILE

The set of samples consisted of four water samples and six soil samples collected on 09-

30-97

The samples were analyzed according to criteria set forth in Sw 846 Method 8260A for TCL

Volatile target compounds on 10-121314-97

The following is summary of the QC results accompanying these sample results and

description of any problems encountered during their analyses

The cooler temperature upon receipt has been recorded on the chain-of-custody

The required holding time for analysis was met

All soil samples were methanol-preserved upon collection consequently they have been

reported as medium level analyses

non-target compound was detected in sample S4

All surrogate recoveries were within EPA QC limits

All matrix spike recoveries were within EPA QC limits

All blank spike recoveries were within EPA QC limits

The method blanks contained the common contaminants Methylene Chloride and Acetone

at levels less than 2x the CRQL

The pH of samples GW1 and GW2 exceeded 2.0 indicating that they may not have been

properly preserved

4/4%1
ii

Michael Taylo Date

Vice President and Laboratory Manager

Lionville Analytical Laboratory

mmzJoa/l O-573v.cn

The results presented in this report
relate only to the analytical testing and conditions of the samples at receipt

and
during storage

All
pages

of this
report are

integral parts
of the analytical data Therefore this

report
should only be reproduced in its entirety of 41 pages

208 Welsh Pool Road Lionville PA 19341-1333 610-280-3000 Fax 610 280-3041



GLOSSARY OF VOA DATA

DATA QUALIFIERS

Compound was analyzed for but not detected The associated numerical value is the estimated

sample quantitation limit which is included and corrected for dilution and percent moisture

Indicates an estimated value This flag is used under the following circumstances when

estimating concentration for tentatively identified compounds TICs where
response is

assumed or when the mass spectral data indicate the
presence of compound that meets the

identification criteria but the result is less than the specified detection limit but greater than zero
For example if the limit of detection is 10 ug/L and concentration of ugIL is calculated it is

reported as 3J

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 This flag is also used for TIC as well as for

positively identified TCL compound

Indicates that the compound was detected beyond the calibration range and was subsequently

analyzed at dilution

Identifies all compounds identified in an analysis at secondary dilution factor

Interference

NQ Result qualitatively confirmed but not able to quantify

Indicates presumptive evidence of compound This flag is only used for tentatively identified

compounds TICs where the identification is based on mass spectral library search It is applied
to all TIC results For generic characterization of TIC such as chlorinated hydrocarbon the
code is not used

This flag is used for TIC compound which is quantified relative to response factor generated
from daily calibration standard rather than quantified relative to the closest internal standard

Additional qualifiers used as required are explained in the case narrative

mmz\I O-94\gloss.voa

1P2



GLOSSARY OF VOA DATA

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions

and carried through all the steps in the method Spike recoveries are reported

BSD Indicates blank spike duplicate

MS Indicates matrix spike

MSD Indicates matrix spike duplicate

DL Suffix added to sample nmber to indicate that results are from diluted analysis

NA Not Applicable

DF Dilution Factor

NR Not Required

SP Indicates Spiked Compound

mmz\I O-94\gloss.voa

003



RE Lal vii abc ry
Volatiles by GC/MS HSL List Report Date 11/13/97 0837

FJLBatch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page la

Cust ID Si S2 53 S4 S5 S6

Sample RFW 001 002 003 004 005 006
Information Matrix SOIL SOIL SOIL SOIL SOIL SOIL L_

1.08 0.962 0.980 0.775 0.885 0.862
Units UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
Level MED MED MED MED MED MED

Toluene-d8 83 96 83 89 85 86

Surrogate Bromofluorobenzene 74 88 78 79 76 83

Recovery 12-Dichloroethane-d4 94 106 100 103 95 85

Chioromethane__________________ 2500 3600 1200 3500 1500
Bromomethane____________________ 3300 1600 3600 1200 3500 1500
Vinyl Chloride__________________ 3300 1600 3600 1200 3500 1500
rhlorothane_____________________ 3300 1600 3600 1200 3500 1500
Methylene Chloride_________________ 1700 $U 1200 24 750 1J 2400 1600 14

Acetone___________________________ -Ge- -BJ-L ---B -3-e BJ 3cc4.e- EJ
Carbon Disufide__________________ 1600 790 1800 610 1800 770
11 Dichloroethene________________ 1600 790 1800 610 1800 770
1l-Dichloroethane________________ 1600 790 1800 610 1800 770
12-Dichloroethene total ________ 1600 790 1800 610 1800 770
Chloroform_______________________ 1600 790 1800 610 1800 770
12 Dichloroethane_________________ 1600 790 1800 610 1800 770
2-Butanone__________________________ 3300 1600 3600 1200 3500 1500
111-Trichioroethane_____________ 1600 790 1800 610 1800 770
Carbon Tetrachloride____________ 1600 790 1800 610 1800 770
Bromodichloromethane_____________ 1600 790 1800 610 1800 770
l2-Dichloropropane_______________ 1600 790 1800 610 1800 770
cis 13-Dichioropropene___________ 1600 790 1800 610 1800 770
Trichloroethene__________________ 1600 790 1800 610 1800 770
Dibromochloromethane____________ 1600 790 1800 610 1800 770
ll2-Trichloroethane_____________ 1600 790 1800 610 1800 770
Benzene________________________ 1600 790 1800 610 1800 770
Trans-l3--Dichloropropene_________ 1600 790 1800 610 1800 770
Bromoform________________________ 1600 790 1800 610 1800 770
4-Methyl-2-pentanone_______________ 3300 1600 3600 1200 3500 1500
2-Hexanone_____________________ 3300 1600 3600 1200 3500 1500
Tetrachloroethene________________ 1600 790 1800 610 1800 770
1l22-Tetrachloroethane_________ 1600 790 1800 610 1800 770
Toluene__________________________ 1600 790 1800 610 1800 770

Outside of EPA CLP QC limits



PW Kdtch Number 9710L573

Cust ID

RFW
Level

Client USACE-DEAL TEST SITE

Si S2

001 002

MED MED

Work Order 11901001003 Paqe lb

53 S4

003 004

MED MED

S5

005

MED

Chlorobenzefle______________________ 1600

Ethylbenzene________________________ 1600

styrene_____________________________ 1600

Xylene total 1600

Outside of EPA CLP QC limits
U4

790

790

790

790

1800

1800

1800

1800

610

610

610

610

1800

1800

1800

1800

770

770

770

770

S6

006

MED



RE Lal vii abo ry
Volatiles by GC/MS HSL List Report Date 11/13/97 0837

Batch Number 9710L573 Client USACEDEAL TEST SITE Work Order 11901001003 Page 2a

Cust ID GW1 GW2 GW2 GW2 FB-1 TB-i

Sample RFW 007 008 008 MS 008 MSD 009 0i0
Information Matrix WATER WATER WATER WATER WATER WATER

D.F 1.00 1.00 1.00 1.00 1.00 1.00
Units UG/L UG/L UG/L UG/L UG/L UG/L
Level LOW LOW LOW LOW LOW LOW

Toluene-d8 103 107 101 100 106 99

Surrogate Bromofluorobenzene 99 103 97 95 101 96

Recovery 12-Dichloroethane-d4 106 107 111 111 112 102

Chloromethane______________________ 10 .j 10 10 10 10 10

Bromomethane____________________ 10 10 10 10 10 10

Vinyl Chloride__________________ 10 10 10 10 10 10

Chloroethane____________________ 10 10 10 10 10 10

Methylene Chloride_____________ --L4 BJ BJ
Acetone__________________________ 10-6- E4 12 12 13 BJ 10
Carbon Disulfide___________________

11-Dichioroethene_______________ 96 93

11 Dichloroethane_______________
12 Dichloroethene total ________
Chloroform______________
12 Dichloroethane_______________

2-Butanone_______________________ 10 10 10 10 10 10

111-Trichloroethane____________
Carbon Tetrachioride_____________

Bromodichloromethane______________

12-Dichloropropane______________

cis-13-IJichloropropene__________

Trichloroethene____________________ 105 106

Dibromochloromethane______________

112-Trichloroethane____________

Benzene_____________________________ 107 107

Trans-13-Dichloropropene________

Bromoform_________________________

4-Methyl-2-pentanone_____________ 10 10 10 10 10 10

2-Hexanone_____________________ 10 10 10 10 10 10

Tetrachloroethene______________

1122-Tetrachioroethane________

Toluene________________________ 111 111

Outside of EPA CLP QC limits



RFW Batch Nirnber 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 2b

Cust ID GW1 GW2 GW2 GW2 FB-1 TB-i

RFW 007 008 008 MS 008 MSD 009 010

Level LOW LOW LOW LOW LOW LOW

Chlorobenzen_____________________ UI 106 106

Ethylbenzefle____________________

Styrene ____ ___________
Xylene total _________________ U%

Outside of EPA CLP QC limits



La vii abc Dry
Volatiles by GC/Ms HSL List Report Date 11/13/97 0837

RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3a

Cust ID VBLKBO VBLKBO BS VBLKFS VBLKFS BS VBLKZY VBLKZY BS

Sample RFW 97LVN334-MB1 97LVN334-MB1 97LVN335-MB1 97LVN335-MB1 97LVG207-MB 97LVG2O7-M
Information Matrix SOIL SOIL SOIL SOIL WATER WATER

D.F 1.00 1.00 1.00 1.00 1.00 1.0
Units UG/KG UG/KG UG/KG UG/KG UG/L UG/L
Level MED MED MED MED LOW LOW

Toluene-d8 103 97 103 100 96 100
Surrogate Bromofluorobenzene 100 98 100 96 102 98
Recovery 12-Dichloroethane-d4 114 101 116 121 107 108

Chioromethane__________________ 700 1200 260 270 10 10

Bromomethane_______________________ 1200 1200 780 570 JE 10 10
Vinyl Chloride__________________ 1200 1200 1200 1200 10 10

Chloroethane_________________________ 1200 1200 1200 1200 10 10

Methylene Chloride_________________ 610 1200 780 810
Aceton_______________________ 250 430 BJ 340 370 JB BJ
Carbon Disulfide__________________ 620 620 620 620
11-Dichioroethene________________ 620 100 620 109 88

11-Dichioroethane_______________ 620 620 620 620
12 Dichioroethene total ________ 620 620 620 620
Chloroform_____________________ 620 620 620 620
12-Dichioroethane_______________ 620 620 620 620
2-Butanone__________________________ 1200 1200 1200 1200 10 10
111-Trichioroethane 620 620 620 620
Carbon Tetrachloride_____________ 620 620 620 620
Eromodichloromethane_____________ 620 620 620 620
12-Dichioropropane______________ 620 620 620 620
cis-13-Dichloropropene 620 620 620 620
Trichloroethene_________________ 620 100 620 97 96

Dibromochioromethane____________ 620 620 620 620
ll2-Trichloroethane____________ 620 620 620 620

Benzene__________________________ 620 98 620 111 97

Trans-l3-Dichloropropene________ 620 620 620 620
Bromoform_____________________ 620 620 620 620
4-Methyl-2-pentanone_______________ 1200 1200 1200 1200 10 10

2-Hexanone__________________________ 1200 1200 1200 1200 10 10

Tetrachioroethene________________ 620 620 620 620
l122-Tetrachloroethane________ 620 620 620 620
Toluene__________________________ 620 93 620 106 100

Outside of EPA CLP QC limits



RFWHdUCh Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3b

Cust ID VBLKBO VBLKBO BS VBLKFS VBLKFS BS VBLKZY VBLKZY BS

RFW 97LVN334-MB1 97LVN334-MB1 97LVN335-MB1 97LVN335-MB1 97LVG207-MB1 97LVG207-MB1
Level MED MED MED MED LOW LOW

Chlorobenzene___________________ 620 96 620 105 97

Ethylbenzefle____________________ 620 620 620 620

SLyrene________________________ 620 620 620 620

Xylene total __________________ 620 620 620 620

Outside of EPA CLP QC limits



RE LaX vii abc ry
Volatiles by GC/Ms HSL List Report Date 11/13/97 0837

RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 4a

Cust ID VBLKEW VBLKEW BS VBLKDZ

Sample RFW 97LVG211-MB1 97LVG211-MB1 97LVG209-MB1
Information Matrix WATER WATER WATER

D.F 1.00 1.00 1.00
Units UG/L UG/L UG/L
Level LOW LOW LOW

Toluene-d8 100 98 98

Surrogate Bromofluorobenzene 97 94 95

Recovery 12-Dichloroethane-d4 105 108 103

Chioromethane______________________ 10 10 10

Bromomethane______________________ 10 10 10

Vinyl Chloride_____________________ 10 10 10

Chloroethane_______________________ 10 10 10

Methylene Chloride________________ BJ

Acetone____________________________ 10

Carbon Disulfide__________________

11-Dichioroethene_______________ 95

11-Dichloroethane______________
1.2 Dichioroethene total ________
Chloroform_________________________

12-Dichioroethane_______________

2-Butanone_______________________ 10 10 10

l11-Trichloroethane

Carbon Tetrachloride______________

Bromodichloromethane______________

l2-Dichloropropane______________
cis-l3-Dichloropropene__________

Trichloroethene____________________ 101

Dibromochioromethane______________

ll2-Trichloroethane____________

Benzene____________________________ 103

Trans-l3-Dichloropropene________
Bromof arm_________________________

4-Methyl-2-pentanone______________ 10 10 10

2-Hexanone________________________ 10 10 10

Tetrachloroethene_________________

1l22-Tetrachloroethane

Toluene___________________________ 107
Outside of EPA CLP QC limits



RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 4b

Cust ID VBLKEW VBLKEW BS VBLKDZ

RFW 97LVG211-MB1 97LVG211-MB1 97LVG209-MB1

Level LOW LOW LOW

Chlorobenzefle_____________________ 102

EthylbeflZefle______________________

styrene ___________________________

Xylen total ____________________
Outside of EPA CLP QC limits



1E EPA SAMPLE NO
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No _____ SAS No ______

Matrix soil/water SOIL Lab Sample ID

Sample wt/vol 9.23 g/mL Lab File ID

Level low/med MED Date Received

Moisture not dec 59

Column pack/cap CAP

FORM VOA-TIC 1/87 Rev

142

Si

_____ SDG No ____

97l0L573-OOl

n10l309

10/01/97

Date Analyzed 10/13/97

Dilution Factor 1.08

CONCENTRATION UNITS
ug/L or ug/Kg UG/KGNumber TICs found

CAS NUMBER COMPOUND NAME RT EST CONC

ji
_________ ________________ ____ ________ ___



1E EPA SANPLE NO

VOLATILE ORGANICS ANALYSIS SHEET ____________________________

TENTATIVELY IDENTIFIED COMPOUNDS

H2

Lab Name Recra.LabNet Contract 11901001003 ___________________________

Lab Code Recra Case No _____ SAS No ______ SDG No _____

Matrix soil/water SOIL Lab Sample ID 9710L573-002

Sample wt/vol 10.4 g/mL Lab File ID nlOl3lO

Level low/med MED Date Received 10/01/97

Moisture not dec 24 Date Analyzed 10/13/97

Column pack/cap CAP Dilution Factor 0.962

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ ________________ ____ _______ ___

FORM VOA-TIC 1/87 Rev

013



1E EPA SAMPLE NO
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No _____ SAS No ______ _____

Matrix soil/water SOIL Lab Sample ID ________________

Sample wt/vol 10.2 g/mL Q. Lab File ID ____________

Level low/med MED Date Received 10/01/97

Moisture not dec 66 Date Analyzed 10/14/97

Column pack/cap CAP Dilution Factor 0.980

CONCENTRATION UNITS
Number TICs found ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

FORM VOA-TIC 1/87 Rev

014

S3

SDG No ____

97l0L573 -003

nl01407



1E EPA SAMPLE NO

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No _____ SAS No ______ SDG No _____

Matrix soil/water SOIL Lab Sample ID 9710L573-004

12.9 g/mL Lab File ID n101312

MED Date Received 10/01/97

21 Date Analyzed 10/13/97

____ Dilution Factor 0.775

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

UNKNOWN 12.4321700

_________ ________________ ____ _______ ___

FORM VOA-TIC 1/87 Rev

I5

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

015



1E EPA SAMPLE NO

11.3 g/mL a_

MED

Lab File ID n101313

Date Received 10/01/97

Date Analyzed 10/13/97

Dilution Factor 0.885

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

FORM VOA-TIC 1/87 Rev

fl16

VOLATILE ORGANICS ANALYSIS SHEET ____________________________

TENTATIVELY IDENTIFIED COMPOUNDS
S5

Lab Name Recra.LabNet Contract 11901001003 __________________________

Lab Code Recra Case No _____ SAS No ______ SDG No _____

Matrix soil/water SOIL Lab Sample ID 97l0L573-00S

Sample wt/vol

Level low/med

Moisture not dec 68 ________

Column pack/cap CAP

Number TICs found

CAS NUMBER COMPOUND NAME RT

_________ ________________ ____

EST CONC



1E EPA SAMPLE NO

VOLATILE ORGANICS ANALYSIS SHEET ___________________

TENTATIVELY IDENTIFIED COMPOUNDS

S6

Lab Name Recra.LabNet Contract 11901001003 ___________________

Lab Code Recra Case No _____ SAS No ______ SDG No _____

Matrix soil/water SOIi. Lab Sample ID 9710L573-006

Sample wt/vol 11.6 g/mL Lab File ID nlOl3l6

Level low/med MED Date Received 10/01/97

Moisture not dec 30 Date Analyzed 10/13/97

Column pack/cap CAP Dilution Factor 0.862

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/KG

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ _________________ ____ ________ ___

FORM VOA-TIC l/871



1E EPA SAIVIPLE NO

VOLATILE OP.GANICS ANALYSIS SHEET ____________________

TENTATIVELY IDENTIFIED COMPOUNDS

cw1

Lab Name Recra.LabNet Contract 11901001003 ___________________

Lab Code Recra Case No _____ SAS No ______ SDG No _____

Matrix soil/water WATER Lab Sample ID 9710L573-007

Sample wt/vol 5.00 g/mL ML Lab File ID g101217

Level low/med LOW Date Received 10/01/97

Moisture not dec _____ Date Analyzed 10/12/97

Column pack/cap CAP Dilution Factor 1.00

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/L

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ ________________ ____ ________ ___

FORN VOA-TIC 1/87 Rev

P18



1E EPA SAMPLE NO
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

GW2

_____________ Contract 11901001003 ____________________

_____ ____ SAS No _____ SDG No ____

________ Lab Sample ID 9710L573-008

_____ Lab File ID g101218

Date Received 10/01/97

_____ Date Analyzed 10/12/97

____ Dilution Factor 1.00

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/L

CAS NUMBER COMPOUND NAME RT EST CONC

ji
_________ ________________ ____ _______ ___

FORM VOA-TIC 1/87 Rev

019

Lab Name Recra.LabNet

Lab Code Recra Case No _____

Matrix soil/water WATER

Sample wt/vol 5.00 g/mL ML

Level low/med LOW

Moisture not dec _____

Column pack/cap CAP



1E EPA SAIIPLE NO

VOLATILE ORGANICS ANALYSIS SHEET ___________________________

TENTATIVELY IDENTIFIED COMPOUNDS
FE-i

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No ____ SAS No _____ SDG No _____

Matrix soil/water WATER Lab Sample ID 9710L573-009

Sample wt/vol 5.00 g/mL ML Lab File ID g101219

Level low/med LOW Date Received 10/01/97

Moisture not dec _____
Date Analyzed 10/12/97

Column pack/cap CAP Dilution Factor 1.00

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/L

CAS NUMBER COMPOUND NANE RT EST CONCII
Ii
_________ ________________ ____ ________ ___

FORM VGA-TIC 1/87 Rev

ly



1E EPA SAMPLE NO

VOLATILE ORGANICS ANALYSIS SHEET ___________________
TENTATIVELY IDENTIFIED COMPOUNDS

TB-i

Lab Name Recra.LabNet Contract 11901001003 ___________________

Lab Code Recra Case No ____ SAS No _____ SDG No _____

Matrix soil/water WATER Lab Sample ID 97lOL573-O1O

Sample wt/vol 5.00 g/mL ML Lab File ID glOl3O9

Level low/med LOW Date Received 10/01/97

Moisture not dec _____ Date Analyzed 10/13/97

Column pack/cap CAP Dilution Factor 1.00

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/L

CAS NUMBER COMPOUND NAME RT EST CONC

FORM VOA-TIC 1/87 Rev

121



1E EPA SAIVIPLE NO

VOLATILE ORGANICS ANALYSIS SHEET ______________
TENTATIVELY IDENTIFIED COMPOUNDS

VSLKBO

Lab Name Recra.LabNet Contract 11901001003 ______________

Lab Code Recra Case No _____ SAS No ______ SDG No

Matrix soil/water SOiL Lab Sample ID 97LVN334-MBl

Sample wt/vol 10.0 g/mL Lab File ID n101308

Level low/med MED Date Received 10/13/97

Moisture not dec Date Analyzed 10/13/97

Column pack/cap CAP Dilution Factor 1.00

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/KG

CAS NUIVIBER COMPOUND NAME RT EST CONC

Il
_________ _________________ ____ ________ ___

FORM VOA-TIC 1/87 Rev



1E EPA SAIVIPLE NO

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No _____ SAS No ______

Matrix soil/water SOIL Lab Sample ID

Sample wt/vol 10.0 g/mL Lab File ID

Level low/med MED Date Received

Moisture not dec

Column pack/cap CAP

CAS NUMBER COMPOUND NAME

FORM VOA-TIC 1/87 Rev

023

VBLKFS

SDG No ____

97LVN335-MB1

Number TICs found

01405

10/14/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

RT EST CONC



1E EPA SAMPLE NO

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No _____ SAS No ______

Matrix soil/water WATER Lab Sample ID _________

Sample wt/vol 5.00 g/mL Lab File ID g101204

Level low/med LOW Date Received 10/12/97

Moisture not dec _____ Date Analyzed 10/12/97

Column pack/cap CAP Dilution Factor 1.00

CONCENTRATION UNITS

Number TICs found ug/L or ug/Kg UG/L

CAS NUMBER COMPOUND NAME RT EST CONC

_________ ________________ ____ ________ ___

FORM VOA-TIC 1/87 Rev

P24

VBLKZY

SDG No

97 LVG2 07-MB



1E EP SAMPLE NO

Lab File ID g10l404

Date Received 10/14/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/L

EST CONC

FORM VOA-TIC 1/87 Rev

fl25

VOLATILE ORGANICS ANALYSIS SHEET ___________________
TENTATIVELY IDENTIFIED COMPOUNDS

VELKEW

Lab Name Recra.LabNet Contract 11901001003 ___________________

Lab Code Recra Case No _____ SAS No ______ SDG No _____

Matrix soil/water WATER Lab Sample ID 97LVG211-ME1

Sample wt/vol 5.00 g7mL ML _____________

Level low/med LOW

Moisture not dec _____

Column pack/cap CAP

Number TICs found

CAS NUMBER COMPOUND NAME RT

Ii

QI



1E EPA SA11PLE NO

VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Contract 11901001003

Lab Code Recra Case No _____ SAS No ______

Matrix soil/water WATER Lab Sample ID

_____
Lab File ID

Date Received

Sample wt/vol

Level low/med

Moisture not dec

Column pack/cap CAP

FORN VOA-TIC
l/87Pi

VBLKDZ

5.00

LOW

g/mL

_____ SDG No ____

7LVG2 09- MB

g101305

10/13/97

Date Analyzed 10/13/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg tJG/LNumber TICs found

CAS NIThIBER COMPOUND MANE RT EST CONC

Ii
_________ ________________ ____ ________ ___



2A

WATER VOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet

Lab Code Recra Case No

Contract 1901-01-03

SAS No _____ SDG No ____

Si TOL
S2 BFB
S3 DCE

Toluene-d8

Bromofiuorobenzene

2-Dichloroethane-d4

QC LIMITS

88-110

86-115

76-114

Column to be used to flag recovery values

Values outside of contract required QC limits

Surrogates diluted out

page of FORM II VOA-l 1/87 Rev

EPA

SAMPLE NO
Si S2 S3 OTHER TOT

IT0LIEFBlDCEl OUT

01

01

0l

01 GW1

02 GW2

03 GW2MS

04 GW2MSD

05 FE-i

06 TB-i

07 VBLKZY

08 lLKZY
09 VELKEW

10 IVBLKEW

11 VELKDZ

103

107

101

100

106

99

96

ES 100

100

BS 98

98

99 106

103 107

97 111

95 lii

101 112

96 102

102 107

98 108

97 106

94 108

95 103 01

___________________

P27



2B

SOIL VOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No SAS No ______ SDG No _____

Level low/medll

EPA Sl S2 S3 laTHER IT0TI

SAMPLE NO TOL BFBI DCEl IOtJTI

O1IS1 83 74 94

021S2 96 88 106

03IS3 83 78 100 01

041S4 89 103

051S5 85 76 95

061S6 86 83 85

O7IVELKEO 103 100 114

O8IVBLKBO BS 97 98 101

09 VBLKFS 103 100 116

1OIVBLKFS ES 100 96 121

__________________________________________________________ _______________ _______________ _______________ _______________

QC LIMITS

Si TOL Toluene-d8 81-117

S2 BFB Bromofluorobenzene 74-121

S3 DCE 12-Dichloroethane-d4 70-121

Column to be used to flag recovery values

Values outside of contract required QC limits

Surrogates diluted out

page of FORM II VOA-2 1/87 Rev

P28



3A

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No SAS No _____ SDG No

MATRIX Spike EPA Sample No GW2 Level low/med LOW

SPIKE SAMPLE MS MS QC

ADDED IC0NCENTRATI0NIC0NCENTRATI0N LIMITS

COMPOtThD UG/L UG/L UG/L REC REC

11-Dichioroethene_____________ 50.0 47.8 96 61 -145

Trichioroethefle_________________ 50.0 52.4 105 71 -120

Benzene_________________________ 50.0 53.5 107 76 -127

Toluene_________________________ 50.0 55.4 111 76 -125

IChlorobenzefle__________________ 50.0 53.2 106 75 -130

__________________ _____ ________ ________ ____ _____

SPIKE MSD MSD

ADDED ICONCENTRATIONI QC LIMITS

COMPOUND IUG/L UG/L REC RPD RPD EEC

l1-Dichloroethefle_____________ 50.0 46.7 14 61 -145

Trichioroethefle________________ 50.0 52.8 106 14 71 -120

Benzene________________________ 50.0 53.6 107 11 76 -127

Toluene________________________ 50.0 55.3 111 13 76 -125

Chlorobenzene__________________ 50.0 52.9 106 13 75 -130

__________________ _____ ________ ____ ___ ____ _____

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

RPD out of outside limits

Spike Recovery out of IQ outside limits

COMMENTS

FORM III VOA-1 1/87 Rev

029



3A

WATER VOLATILE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No SAS No ______ SDG No _____

MATRIX Spike EPA Sample No VBLKZY Level low/med LOW

SPIKE SAMPLE MS MS

ADDED LIMITS

COMPOUND UG/L tJG/L UG/L REC REC

111_Dichioroethene_____________ 50.0 44.1 88 61 -145

ITrichloroethene________________ 50.0 47.8 96 71 -120

Benzene_________________________ 50.0 48.5 97 76 -127

jToluene_________________________ 50.0 50.2 100 76 -125

IChlorobenzene___________________ 50.0 48.6 97 75 -130

__________________ _____ _______ _______ ____ _____

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

FORM III VOA-1 1/87 Rev

030



3A

WATER VOLATILE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No _____ SAS No SDG No

MATRIX Spike EPA Sample No VBLKEW Level low/med LOW

SPIKE SAI1PLE MS MS QC

ADDED CONCENrRATIONICONCENTRATIONI LIMITS

COMPOUND UG/L UG/L UG/L REC REC

jll-Dichloroethene_____________ 50.0 47.6 95 61 -145

ITrichioroethene________________ 50.0 50.4 101 71 -120

IBenzene_________________________ 50.0 51.5 103 76 -127

IToluene_________________________ 50.0 53.3 107 76 -125

IChlorobenzene___________________ 50.0 51.2 102 75 130

__________________ _____ _______ _______ ___ _____

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of outside limits

CO1ENTS

FORM III VOA-l 1/87 Rev

031



3B

SOIL VOLATILE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No SAS No ______ SDG No _____

MATRIX Spike EPA Sample No VBLKBO Level low/med MED

SPIKE SANPLE MS MS

ADDED CONCENTRATION CONCENTRATION LIMITS

COMPOUND UG/KG UG/KG UG/KG REC REC

Ill_D1ch1or0et_____________ 6250 6240 100 59 -172

ITrich1oroethere_________________
6250 6260 100 62 -137

IEenzene
6250 6110 98 66 -142

IToluene_________________________
6250 5820 93 59 -139

lChlorobenzefle___________________
6250 5990 96 60 -133

___________________ ___ ________ ________ ____ _____

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

FORM III VOA-2 1/87 Rev

32



33

SOIL VOLATILE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Lab Code Recra Case No _____ SAS No SDG No

MATRIX Spike EPA Sample No VBLKFS Level low/med MED

SPIKE SAMPLE MS MS QC

ADDED CONCENTRATION CONCENTRATION LIMITS

COMPOUND lUG/KG UG/KG UG/KG REC REC

111-Dichioroethene_____________ 6250 6830 109 59 -1721

ITrichioroethene 6250 6070 97 62 -137

I3enzene__________________________ 6250 6960 ill 66 -142

IToluene 6250 6600 106 59 -139

IChlorobenzene___________________ 6250 6580 105 60 -133

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

FORM III VOA-2 1/87 Rev

p33



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra LabNet Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L573

Lab File ID Gl01204

Date Analyzed 10/12/97

Matrix soil/water WATER

Instrument ID 5972G

Lab Sample ID 97LVG207-MB1

Time Analyzed 1347

Level low/med LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

01
02

03

04

05

06
07
08

09

10

11
12

13

14
15

16

17
18

19
20

21
22

23
24

25
26
27
28
29
30

EPA
SAMPLE NO

VBLKZYBS
GW1
GW2
FB-1

LAB
SAMPLE ID

97LVG207-MB1S
9710L573 -007

9710L573 -008
9710L573 -009

LAB
FILE ID

GlO 12 05

GlO 12 17
GlO 12 18
GlO 1219

TIME
ANALYZED

1424
2142
2219
2256

COMMENTS

page of
FORM IV VOA MAC-SW846H

034



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet-.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L573

Lab Sample ID 97LVN334-MB1

Time Ana1yzed 1106

Matrix soil/water SOIL

Instrument ID 5972N

Level low/med MED

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

01
02

03

04

05
06

07

08

09

10

11

12

13
14

15

16

17

18
19

20
21
22

23
24

25
26

27
28

29
30

EPA
SAMPLE NO

Si
S2
S4
S5
VBLKBOBS
S6

LAB
SAMPLE ID

9710L573 -001
9710L573 -002
9710L573-004
9710L573 -005
97LVN334 -ME1S
9710L573 -006

LAB
FILE ID

N101309
N101310
N101312
N101313
N101315
N101316

TIME
ANALYZED

1145
1224
1343
1422
1558
1638

COMMENTS

page of

FORM IV VOA MAC-SW846Hp-

Lab File ID N101308

Date Analyzed 10/13/97

035



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L573

Lab File ID G101305 Lab Sample ID 97LVG209-MB1

Date Analyzed 10/13/97 Time Analyzed 1529

Matrix soil/water WATER Level low/med LOW

Instrument ID 5972G

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

EPA LAB LAB TIME
SAMPLE NO SAMPLE ID FILE ID ANALYZED

01 TB-l 9710L573-OlO G101309 1816

02 _________________________ ______________ __________________ _____________
03 _________________________ __________________ __________________ _____________
04 _________________________ __________________ __________________ _____________
05 ________________________ _________________ _________________ ____________
06 _________________________ __________________ __________________ _____________
07 ________________________ _________________ _________________ ____________
08 _________________________ __________________ __________________ _____________
09 _________________________ __________________ __________________ _____________
10 _________________________ __________________ __________________ _____________
11 _________________________ __________________ __________________ _____________
12 _________________________ __________________ __________________ _____________
13 _________________________ __________________ __________________ _____________
14 _________________________ __________________ __________________ _____________
15 ________________________ _________________ _________________ ____________
16 _________________________ __________________ __________________ _____________
17 ________________________ _________________ _________________ ____________
18 _________________________ __________________ __________________ _____________
19 ________________________ _________________ _________________ ____________
20 ________________________ _________________ _________________ ____________
21 ________________________ _________________ _________________ ____________
22

________________________ _________________ _________________ ____________
23 _________________________ __________________ __________________ _____________
24 _________________________ __________________ __________________ _____________
25 ________________________ _________________ _________________
26

________________________ _________________ _________________
27

________________________ _________________ _________________
28

________________________ _________________ _________________ ____________
29 ________________________ _________________ _________________ ____________
30 _________________________ __________________ __________________ _____________

COMMENTS

page of
FORM IV VOA MAC-SW846H

1136



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L573

Lab File ID G101404 Lab Sample ID 97LVG211-MB1

Date Analyzed 10/14/97 Time Analyzed 1154

Matrix soil/water WATER Level low/med LOW

Instrument ID 5972G

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

EPA LAB LAB TIME
SAMPLE NO SAMPLE ID FILE ID ANALYZED

01 VBLKEWBS 97LVG211-MB1S G10l406 1307

02 GW2MS 9710L573-008S G101407 1344

03 GW2MSD 9710L573-008T G101408 1420

04 _________________________ _________________ __________________ _____________
05 _________________________ _________________ __________________ _____________
06 _________________________ _________________ __________________ _____________
07 ________________________ _________________ _________________ ____________
08 _________________________ _________________ __________________ _____________
09 _________________________ _________________ __________________ _____________
10 _________________________ _________________ __________________ _____________
11 ________________________ _________________ _________________ ____________
12

_________________________ _________________ __________________ _____________
13 ________________________ _________________ _________________ ____________
14 _________________________ __________________ __________________ _____________
15 _________________________ __________________ __________________ _____________
16 _________________________ __________________ __________________ _____________
17 ________________________ _________________ _________________ ____________
18 ________________________ _________________ _________________ ____________
19 ________________________ _________________ _________________ ____________
20 ________________________ _________________ _________________ ____________
21 ________________________ _________________ _________________ ____________
22 ________________________ _________________ _________________ ____________
23 ________________________ _________________ _________________ ____________
24 ________________________ _________________ _________________ ____________
25 ________________________ _________________ _________________ ____________
26 ________________________ _________________ _________________ ____________
27 ________________________ _________________ _________________ ____________
28 ________________________ _________________ _________________ ____________
29 ________________________ _________________ _________________ ____________
30 _________________________ __________________ __________________ _____________

COMMENTS

page of
FORM IV VOA MAC-SW846HP-



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet-.Philadelphia Contract 11901-001-003-0001-00

Lab Code RECRA Case No SAS No SDG No 10L573

Lab File ID NlOlO5 Lab Sample ID 97LVN335-MB1

Date Analyzed 10/14/97 Time Analyzed 1013

Matrix soil/water SOIL Level low/med MED

Instrument ID 5972N

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS and MSD

EPA LAB LAB TIME
SAMPLE NO SAMPLE ID FILE ID ANALYZED

01 S3 9710L573-003 N101407 1130
02 VBLKFSBS 97LVN335-MB1S N1014l8 1827
03 _________________________ __________________ __________________ _____________
04 ________________________ _________________ _________________ ____________
05 _________________________ _________________ __________________ _____________
06 _________________________ __________________ __________________ _____________
07 ________________________ _________________ _________________ ____________
08 _________________________ __________________ __________________ _____________
09 ________________________ _________________ _________________ ____________
10 _________________________ __________________ __________________ _____________
11 ________________________ _________________ _________________ ____________
12

_________________________ __________________ __________________ _____________
13

_________________________ __________________ __________________ _____________
14

_________________________ __________________ __________________ _____________
15 ________________________ _________________ _________________
16 ________________________ _________________ _________________ ____________
17 _________________________ __________________ __________________ _____________
18 _________________________ __________________ __________________ _____________
19 ________________________ _________________
20 ________________________ _________________ _________________
21 ________________________ _________________ _________________
22

________________________ _________________ _________________
23

_________________________ __________________ __________________
24 ________________________ _________________ _________________ ____________
25 ________________________ _________________ _________________
26

________________________ _________________ _________________
27

_______________________ ________________ ________________
28

________________________ _________________ _________________
29

_______________________ ________________ ________________
30

________________________ _________________ _________________

COMMENTS

page of

FORM IV VOA MAC-SW846H



Recra LabNet Lionvilie Laboratory

VOA ANALYTICAL DATA PACKAGE FOR

TJSACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 RFW LOT 9710L573

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

51 001 Ml 97LVN334 09/30/97 N/A 10/13/97

S2 002 Ml 97LVN334 09/30/97 N/A 10/13/97

S3 003 Mi 97LVN335 09/30/97 N/A 10/14/97

S4 004 Mi 97LVN334 09/30/97 N/A 10/13/97

S5 005 Mi 97LVN334 09/30/97 N/A 10/13/97

S6 006 Mi 97LVN334 09/30/97 N/A 10/13/97

GW1 007 97LVG207 09/30/97 N/A 10/12/97

GW2 008 97LVG207 09/30/97 N/A 10/12/97

GW2 008 MS 97LVG211 09/30/97 N/A 10/14/97

GW2 008 MSD 97LVG211 09/30/97 N/A 10/14/97

FB-1 009 97LVG207 09/30/97 N/A 10/12/97

TB-i 010 97LVG209 09/30/97 N/A 10/13/97

LAB QC

VBLKBO MB1 97LVN334 N/A N/A 10/13/97

VBLKBO MB1 BS 97LVN334 N/A N/A 10/13/97

VBLKFS MB1 97LVN335 N/A N/A 10/14/97

VBLKFS MB1 BS 97LVN335 N/A N/A 10/14/97

VBLKZY MB1 97LVG207 N/A N/A 10/12/97

VBLKZY MB1 BS 97LVG207 N/A N/A 10/12/97

VBLKEW MEl 97LVG211 N/A N/A 10/14/97

VBLKEW MB1 ES 97LVG211 N/A N/A 10/14/97

VBLKDZ MEl 97LVG209 N/A N/A 10/13/97

039



MATRIX

CODES

5- Soil

SE Sedimenl

SO Solid

SL Sludge

Waler

0- Oil

A- Air

DS Drum

Solids

DL Lrum

Liquids

L- EP/TCLP

Leachale

WI- Wipe
Other

F- Fish

Matrix

QC
Chosen

MS MSD

Samples were

Shipped .L or

Hand Delivered

Airbill

Ambient or

Received in Good

Condition or

Labels Indicate

Properly Preserved

or

Received iithiri

Holding Times

COG Tape was

11 Fresenl Oiilnr

Package or

Unbroken on Outer

Package or

Present oil Sannitil

or

liihrokpnr
rim

Sample or

COG Uproot mc pnl

tJponi Samlmtmlc 11cr

RFCRA LabNel Use Only

7iaz 57
3Qq o/7 70S

Custody Transfer Record/Lab Work Request
ClIent J1cE
Est Final Proj Sampling Date

Project JflQjQQI-cW3 op
Project ContacUPhone

RECRA Project Manager

DC _____ Del ____
Date Recd
Account

Retrigeralor

Liquid
I/Type Container

olid

Liquid
Volume

Solid

Preservatives IMed

Ib RECRA
LabNet

Lab

ID

ANALYSES
_________

REQUESTED

Client ID/DescrIption

EEE-----c--
ORG

cc

iNlC

tcc
50
Qa

Matrix
Date Time

Collected Collected

INORG

____
RECRA LabN Use Only

5t 2g0
--

---
-J

_i
J-
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RECRA
LabNet

division of Recra Environmental Inc

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L600 Date Received 10-02-97

SEMI VOLATILE

The set of samples consisted of six water samples and seven soil samples collected on 10-

1-97

The samples and their associated QC samples were extracted on 10-0406-97 and analyzed

according to criteria set forth in SW 846 Method 8270 for TCL Semivolatile target compounds

on 10-142531-97 and 11-09-97

The following is summary of the QC results accompanying the sample results and description

of any problems encountered during their analyses

The cooler temperatures upon receipt have been recorded on the chain-of-custody

All required holding times for extraction and analysis were met

Non-target compounds were detected in these samples

One of one-hundred-twenty 120 surrogate recoveries was outside EPA QC limits

however EPA CLP surrogate recovery criteria were met i.e no more than one outlier

per fraction acid and base neutral and no recoveries less than 10%

All blank spike recoveries were within EPA QC limits

All matrix spike recoveries were within EPA QC limits

The soil method blank contained the common contaminant bis2-Ethylhexylphthalate and

the target compound Benzoic Acid at levels less than the CRQL

j397
Iichael Taylor Date

Vice President and Laboratory Manager

Lionville Analytical Laboratory

mrnz\bna\lO-600b.cn

The results presented
in this

report
relate only to the analytical testing and conditions of the samples at receipt

and
during storage All pages of this report are

integral parts of the analytical data Therefore this report should only be reproduced in its entirety of 37 pages

208 Welsh Pool Road Lionville PA 19341-1333 610-280-3000 Fax 610 280-3041



GLOSSARY OF BNA DATA

DATA QUALIFIERS

Compound was analyzed for but not detected The associated numerical value is the estimated

sample quantitation limit which is included and corrected for dilution and percent moisture

Indicates an estimated value This flag is used under the following circumstances when

estimating concentration for tentatively identified compounds TICs where response is

assumed or when the mass spectral data indicate the presence of compound that meets the

identification criteria but the result is less than the specified detection limit but greater than zero

For example if the limit of detection is 10 ug/L and concentration of ug/L is calculated it is

reported as 3J

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 This flag is also used for TIC as well as for

positively identified TCL compound

Indicates that the compound was detected beyond the calibration range and was subsequently

analyzed at dilution

Identifies all compounds identified in an analysis at secondary dilution factor

Interference

NQ Result qualitatively confirmed but not able to quantif

Indicates that TIC is suspected aldol-condensation product

Indicates presumptive evidence of compound This flag is only used for tentatively identified

compounds TICs where the identification is based on mass spectral library search It is applied

to all TIC results For generic characterization of TIC such as chlorinated hydrocarbon the

code is not used

This flag is used for TIC compound which is quantified relative to response factor generated
from daily calibration standard rather than quantified relative to the closest internal standard

Additional qualifiers used as required are explained in the case narrative

mmz\ O-94\gossbna

102



GLOSSARY OF BNA DATA

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions

and carried through all the steps in the method Spike recoveries are reported

BSD Indicates blank spike duplicate

MS Indicates matrix spike

MSD Indicates matrix spike duplicate

DL Suffix added to sample number to indicate that results are from diluted analysis

NA Not Applicable

DF Dilution Factor

NR Not Required

SP Indicates Spiked Compound

mmz\1 O-94\gloss.bna

003



La ivi Lab ry
Semivolatiles by GC/MS HSL List Report Date 11/13/97 1440

Batch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page la

Cust ID S7 57 S7 S8 S9 Sb

Sample RFW 001 001 MS 001 MSD 002 003 004

Information Matrix SOIL SOIL SOIL SOIL SOIL SOIL
D.F 1.00 1.00 1.00 1.00 1.00 1.00

Units UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Nitrobenzene-d5 40 51 48 66 52 75

Surrogate 2-Fluorobiphenyl 45 58 54 69 54 76

Recovery p-Terphenyl-d14 49 61 52 85 64 95

Phenol-d5 43 53 46 71 80 74

2-Fluorophenol 54 49 70 73 79

246-Tribromophenol 53 66 57 92 76 85

Phenol______________________________ 910 52 45 430 810 420

bis2-Chloroethylether___________ 910 910 910 430 810 420

2-Chlorophenol______________________ 910 430 810 420

l3-Dichlorobenzene______________ 910 910 910 430 810 420

14 Dichlorobenzene________________ 910 39 34 430 810 420

Benzyl alcohol______________________ 910 910 910 430 810 420

l2-Dichborobenzene_______________ 910 910 910 430 810 420

2-Methyiphenol_____________________ 910 910 910 430 810 420

bis2 Chloroisopropylether______ 910 910 910 430 810 420

4-Methylphenol_____________________ 910 910 910 430 810 420

N-Nitroso-Ei-fl-prOpylamifle_______ 910 54 46 430 810 420

HexachlOroethafle___________________ 910 910 910 430 810 420

Nitrobenzene___________________ 910 910 910 430 810 420

Isophorone_____________________ 910 910 910 430 810 420

2Nitrpphenol_______________________ 910 910 910 430 810 420

24-Dimethylphenol_________________ 910 910 910 430 810 420

Eenzoic acid_____________________ 4600 250 JE 140 JB 2100 -B 2100

bis2-Chloroethoxymethane_______ 910 910 910 430 810 420

24-Dichiorophenol_________________ 910 910 910 430 810 420

124-Trichlorobenzene 910 50 45 430 810 420

Naphthalene_____________________ 910 910 910 430 810 420

4-Choroaniline____________________ 910 910 910 430 810 420

Hexachlorobutadiene_____________ 910 910 910 430 810 420

Chloro-3-methylphenol___________ 910 57 48 430 810 420

2-Methylnaphthalene______________ 910 910 910 430 810 420

Hexachlorocyclopentadiene_________ 910 910 910 430 810 420

Outside of EPA CLP QC limits



RFW ELch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page lb
Cust ID S7 S7 S7 S8 S9 SlO

RFW 001 001 MS 001 MSD 002 003 004

246Trichlorophenol_____________ 910 910 910 430 810 420

245 TrichioropheflOl_____________ 4600 4600 4600 2100 4000 2100

2-Chloronaphthalefle_______________ 910 910 910 430 810 420

2-Nitroanilifle______________________ 4600 4600 4600 2100 4000 2100

Dimethylphthalate________________ 910 910 910 430 810 420

Acenaphthylefle_________________ 910 910 910 430 810 420

26 Dinitrotoluefle________________ 910 910 910 430 810 420

3-Nitroanhline______________________ 4600 4600 4600 2100 4000 2100

Acenaphthefle_______________________ 910 57 52 430 810 420

24-Dinitrophenol__________________ 4600 4600 4600 2100 4000 2100

4-NitropheflOl_______________________ 4600 59 51 2100 4000 2100

Dibenzofuran____________________ 910 910 910 430 810 420

24DinitrotolUefle_________________ 910 56 47 430 810 420

Diethylphthalate_________________ 910 910 910 430 810 420

4-Chiorophenyl-pheflylether________ 910 910 910 430 810 420

Fluoree_____________________________ 910 910 910 430 810 420

4-Nitroaniline__________________ 4600 4600 4600 2100 4000 2100

46-Dinitro-2-methYlpheflOl________ 4600 4600 4600 2100 4000 2100

Nitrosodipheflylamifle _______ 910 910 910 430 810 420

Bromophenyl-pheflylether________ 910 910 910 430 810 420

HexachlorobeflZefle__________________ 910 910 910 430 810 420

Pentachiorophenol________________ 4600 80 70 2100 4000 2100

phenanthrene_______________________ 910 910 910 430 810 420

Anthracene______________________ 910 910 910 430 810 420

Di-n-Butylphthalate______________ 910 910 910 430 II 810 420

Fluoranthene____________________ 910 910 910 430 810 420

Pyrene_________________________ 910 55 50 430 810 420

Butylbenzylphthalate______________ 910 910 910 430 810 420

33-DLch1orobenzidifle___________ 1800 1800 1800 860 1600 830

Benzoaanthracene_______________ 910 910 910 430 810 420

Chrysene______________________ 910 910 910 430 810 420

bis2-Ethylhexylphthalate_______ 2-6-0 370 JE 390 JB cj 3-7o

Di-n-Octyl phthalate_______________ 910 910 910 430 810 420

Benzobfluoraflthefle_____________ 910 910 910 430 810 420

BenzokfluOraflthefle_____________ 910 910 910 430 810 420

Benzoapyrene____________________ 910 910 910 430 810 420

Indeno123-cdpyrene___________ 910 910 910 430 810 420

Dibenzoahanthracefle___________ 910 910 910 430 810 420

Benzoghiperylefle_____________ 910 910 910 430 810 420

Carbazole______________________ 910 910 910 430 810 420
Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



Re Lal vii abo ry
Semivolatiles by GC/MS HSL List Report Date 11/13/97 1440

RFW Batch Number 9710L600 Client USACEDEAL TEST SITE Work Order 11901001003 ae 2a

Cust ID Sil GW3 GW4 GW5 Swi

sample RFW 005 007 008 009 Oh 0i3
Information Matrix SOIL WATER WATER WATER WATER WATER

1.00 1.00 1.00 1.00 1.00 1.O
Units UG/KG UG/L UG/L UG/L UG/L UG/L

Nitrobenzene-d5 55 83 57 66 62 68

Surrogate 2-Fluorobiphenyl 58 80 51 62 61 67

Recovery p-Terphenyl-d14 64 40 17 57 78 84

Phenol-d5 58 86 61 68 62 65

2Fluorophenol 60 78 54 55 51 52

246-Tribromophenol 64 75 62 68 57 54

Phenol____________________________ 620 12 12 12 11

bis2-Chloroethylether__________ 620 12 12 12 12 11

2-Chiorophenol___________________ 620 12 12 12 12 11

l3-Dichlorobenzene______________ 620 12 12 12 12 11

l4-Dich1orobenzene______________ 620 12 12 12 12 11

Benzyl alcohol_____________________ 620 12 12 12 12 11

12-Dichlorobenzene______________ 620 12 12 12 12 11

2-Methylphenol____________________ 620 12 12 12 12 11

bis2Chloroisopropylether______ 620 12 12 12 12 11

4-Methylphenol_____________________ 620 12 12 12 12 11

N-Nitroso-Di-n-propylamine________ 620 12 12 12 12 11

Hexachioroethane________________ 620 12 12 12 12 Ti

Nitrobenzene____________________ 620 12 12 12 12 11

Isophorone_____________________ 620 12 12 12 12 11

2-Nitrophenol____________________ 620 12 12 12 12 11

24 Dimethylphenol_______________ 620 12 12 12 12 11

Benzoic acid____________________ 4O 60 60 60 55

bis 2-Chioroethoxy methane_______ 620 12 12 12 12 11

24 Dichlorophenol_______________ 620 12 12 12 12 11

124-Trichlorobenzene___________ 620 12 12 12 12 11

Naphthalene_____________________ 620 12 12 12 12 11

4-Chioroaniline_________________ 620 12 12 12 12 11

Hexachiorobutadiene______________ 620 12 12 12 12 11

4-Chloro-3-methylphenol___________ 620 12 12 12 12 11

2-Methylnaphthalene______________ 620 12 12 12 12 11

Hexachlorocyclopentadiene_________ 620 12 12 12 12 11

Outside of EPA CLP QC limits



LBch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 2b
Cust ID Sil GW3 GW4 GW5 FBO3 SW1

RFW 005 007 008 009 011 013

246 Trichlorophenol____________ 620 12 12 12 12 11
245 Trichiorophenol_____________ 3100 60 60 60 60 55

Chloronaphthalene________________ 620 12 12 12 12 11

Nitroanhline__________________ 3100 60 60 60 60 55

Dimethylphthalate_______________ 620 12 12 12 12 11

Acenaphthylene___________________ 620 12 12 12 12 11 tj

26 Dinitrotoluene________________ 620 12 12 12 12 11

3-Nitroanhline______________________ 3100 60 60 60 60 55

Acenaphthene____________________ 620 12 12 12 12 11

24-Dinit.rophenol_________________ 3100 60 60 60 60 55

4-Nitrophenol______________________ 3100 60 60 60 60 55

Dibenzofuran____________________ 620 12 12 12 12 11

24-Dinitrotoluene________________ 620 12 12 12 12 11

Diethylphthalate_________________ 620 12 12 12 11

Chlorophenyl-phenylether________ 620 12 12 12 12 11

Fluorene___________________________ 620 12 12 12 12 11

4-Nitroaniline______________________ 3100 60 60 60 60 55

46-Dinitro-2--methylpheflOl________ 3100 60 60 60 60 55

NNitrosodiphenylamine ________ 620 12 12 12 12 11

4-Bromophenyl-phenylether________ 620 12 32 12 12 11

Hexachlorobenzene__________________ 620 12 12 12 12 11

Pentachiorophenol_________________ 3100 60 60 60 60 55

Phenanthrene_______________________ 620 12 12 12 12 11

Anthracene________________________ 620 12 12 12 12 11
Di-n Butylphthalate______________ 620 12 12 12 12 11

Fluoranthene_____________________ 620 12 12 12 12 11

Pyrene______________________________ 620 12 12 12 12 11

Buty1bnzylphthalate______________ 620 12 12 12 12 11

33-Dichlorobenzidine___________ 1200 24 24 24 24 22

Benzoaanthracene_______________ 620 12 12 12 12 11

Chrysene_________________________ 620 12 12 12 12 11

bis2 Ethylhexylphthalate_______ 36.0 3B 12 12 11

Di-n-Octyl phthalate____________ 620 12 12 12 12 11

Berizobfluoraflthefle____________ 620 12 12 12 12 11

Benzokfluoranthene_____________ 620 12 12 12 12 11

Benzoapyrene___________________ 620 12 12 12 12 11

Inderio123-cdpyrene___________ 620 12 12 12 12 11

Dibenzoahanthracene___________ 620 12 12 12 12 11

Benzoghiperylene_____________ 620 12 12 12 12 11

Carbazole______________________ 620 12 12 12 12 11
Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



Lal vii abc ry
Semivolatiles by GC/MS HSL List Report Date 11/13/97 1440

Batch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3a

Cust ID SW2 SD1 SD2 SBLKFZ SBLKFZ BS SBLKGO

sample RFW 014 015 016 97LE1822-MB1 97LE1822-MB1 97LE1835-MB1

Information Matrix WATER SOIL SOIL SOIL SOIL WATER
D.F 1.00 1.00 1.00 1.00 1.00 1.00

Units UG/L UG/KG UG/KG UG/KG UG/KG UG/L

Nitrobenzene-d5 60 71 64 87 86 60

Surrogate 2-Fluorobiphenyl 58 73 71 86 86 50

Recovery p-Terphenyl-d14 65 93 78 91 89 68

Phenoi-d5 54 81 73 85 80 58

2-Fluorophenol 51 80 75 85 85 59

246-Tribromophenol 42 86 84 86 88 44

fi

Phenol________________________________ 11 440 420 330 77 10

bis2-Chloroethylether 11 440 420 330 330 10

2-Chlorophenoi____________________ 11 440 420 330 77 10

13 Dichlorobenzene_______________ 11 440 420 330 330 10

14-Dich1orobenzen________________ 11 440 420 330 79 10

Benzyl alcohol____________________ 11 440 420 330 330 10

12 Dichlorobenzene_______________ 11 440 420 330 330 10

2-Methyiphenol_____________________ 11 440 420 330 330 10

bis2 Chloroisopropylether______ 11 440 420 330 330 10

4-Methyiphenol_____________________ 11 440 420 330 330 10

N-Nitroso-Di-n-prOpylamifle________ 11 440 420 330 86 10

Hexachioroethafle___________________ 11 440 420 330 330 10

Nitrobenzene_______________________ 11 440 420 330 330 10

Isophorone_____________________ 11 440 420 330 330 10

2-Nitropheriol______________________ 11 440 420 330 330 10

24-Dinethyiphenol_________________ 11 440 420 330 330 10

Benzoic acid____________________ 55 2200 2100 200 160 JE 50

bis 2-Chioroethoxy methane_______ 11 440 420 330 330 10

24-Dichiorophenol________________ 11 440 420 330 330 10

124-Trichlorobenzene____________ 11 440 420 330 84 10

Naphthalene__________________ 11 440 420 330 330 10

4-Chioroaniline____________________ 11 440 420 330 330 10

Hexachiorobutadiene______________ 11 440 420 330 330 10

4-Chloro-3-methylphenol 11 440 420 330 75 10

2-Methylnaphthalene_______________ 11 440 420 330 330 10

Hexachiorocyclopentadiene_________ 11 440 420 330 330 10

Outside of EPA CLP QC limits



IFW Rtch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3b
Cust ID SW2 SD1 SD2 SBLKFZ SBLKFZ BS SBLKGO

RFW 014 015 016 97LE1822-1 97LE1822-MB1 97LE1135-MB1

246 Tichlorophenol_____________ 11 440 420 330 330 10

245 Trichlorophenol 55 2200 2100 1700 1700 50

2-Chloronaphthalene_______________ 11 440 420 330 330 10

2-Nitroaflilifle______________________ 55 2200 2100 1700 1700 50

Dimethylphthalate_________________ 11 440 420 330 330 10 ti
Acenaphthylefle____________________ 11 440 420 330 330 10

26Dinitrotoluene_________________ 11 440 420 330 330 10

3-Nitroaniline______________________ 55 2200 2100 1700 1700 50

Acenaphthene______________________ 11 440 420 330 85 10

24-DinitrOpheflol__________________ 55 2200 2100 1700 1700 50

Nitrophenol___________________ 55 2200 2100 1700 91 50

Dibenzofuran______________________ 11 440 420 330 330 10

24-Dinitrotoluene_________________ 11 440 420 330 83 10

Diethylphthalate__________________ 11 440 420 330 330 10

4-Chlorophenyl-pheflylether________ 11 440 420 330 330 10

Fluorene___________________________ 11 440 420 330 330 10

4-Nitroaniline______________________ 55 2200 2100 1700 1700 50

46 Dinitro-2-methylphenol________ 55 2200 2100 1700 1700 50

N-Nitrosodiphenylamine _______ 11 440 420 330 330 10

4-Bromophenyl--pheflylether_________ 11 440 420 330 330 10

Hexachlorobenzefle_________________ 11 440 420 330 330 10

Pentachiorophenol_______________ 55 2200 2100 1700 88 50

Phenanthrene____________________ 11 94 55 330 330 10

Anthracene_____________________ 11 440 420 330 330 10

Din-Butylphthalate____________ 11 440 320 330 330 10

Fluoranthene_____________________ 11 150 140 330 330 10

Pyrene_________________________ 11 130 92 330 86 10

Butylbenzylphthalate_____________ 11 440 420 330 330 10

33-Dich1orobenzidine 22 870 850 670 670 20

Benzoaanthracene_______________ 11 440 43 330 330 10

Chrysene______________________ 11 440 72 330 330 10

bis2-Ethylhexylphthalate_______ 11 44O BIA 34-0 220 190 JE 10

Din-Octyl phthalate_______________ 11 440 420 330 330 10

Berizobfluoranthene_____________ 11 440 420 330 330 10

Benzokfluoranthene_____________ 11 440 420 330 330 10

Benzoapyrene___________________ 11 440 420 330 330 10

Indeno123-cdpyrene___________ 11 440 420 330 330 10

Dibenzoahanthracene___________ 11 440 420 330 330 10

Berizoghiperylene_____________ 11 440 420 330 330 10

Carbazole_________________________ 11 440 420 330 330 10

Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



Re Lab rilJ bo ry

Semivolatiles by GC/MS HSL List Report Date 11/13/57 1440
RFW Batch Number 9710L600 Client USACEDEAL TEST SITE Work Order 11901001003 Page 4a

Cust ID SBLKGO BS SBLKGO BSD

sample RFW 97LE1835-MB1 97LE1835-MB

Information Matrix WATER WATER

D.F 1.00 1.00

Units UG/L UG/L

Nitrobenzene-d5 52 47

Surrogate 2-Fluorobiphenyl 48 41

Recovery p-Terphenyl-d14 67 49

Phenol-d5 51 43

2-Fluorophenol 49 52

246-Tribromophenol 57 52

phenol______________________________ 69 74

bis2-Chloroethylether 10 10

2-Chiorophenol___________________ 72 75

1.3 Dichlorobenzene______________ 10 10

l4-Dichloobenzen______________ 51 59

Benzyl alcohol____________________ 10 10

12 Dichlorobenzene______________ 10 10

2-MethylpheflOl__________________ 10 10

bis2-Chloroisopropylether______ 10 10

4-Methylphenol__________________ 10 10

N-Nitroso-Di-n-propylamJ-fle________ 82 68

Hexachioroethafle___________________ 10 10

Nitrobenzene_______________________ 10 10

Isophorone________________________ 10 10

2-NitrDphenol______________________ 10 10

24-Dimethylphenol______________ 10 10

Benzoic acid______________________ 50 50

bis2-Chloroethoxymethane_______ 10 10

24-Dichlorophenol_______________ 10 10

124-Trichlorobenzene___________ 54 61

Naphthalene______________________ 10 10

4-Chloroaniline___________________ 10 10

Hexachiorobutadiefle_______________ 10 10

4-Chloro-3-methylphenol 61 72

2-Methylnaphthalene______________ 10 10

Hexachlorocyclopentadiefle_________ 10 10

Outside of EPA CLP QC limits



RFW Litch Number 9710L600 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 4b
Cust ID SBLKGO BS SBLKGO BSD

RFW 97LE1835-MB1 97LE1835-MB1

246 Trichiorophenol____________ 10 10

245 Trichiorophenol____________ 50 50

2-Chloronaphthalefle______________ 10 10

2-Nitroaniline____________________ 50 50

Dimethylphthalate_________________ 10 10

Acenaphthylefle___________________ 10 10

26-Dinitrotoluene_______________ 10 10

3-Nitroaniline___________________ 50 50

Acenaphthene_______________________ 69 67

24 Dinitrophenol________________ 50 50

Nitrophenol_______________________ 79 64

Dibenzofurafl______________________ 10 10

24-Dinitrotoluene________________ 70 57

Diethylphthalate___________________ 10 10

4-Chiorophenyl-pheflylether________ 10 10

Fluorene___________________________ 10 10

4-Nitroaniline_____________________ 50 50

46-Dinitro-2-methylpheflOl________ 50 50

N-Nitrosodipheflylamifle ________ 10 10

4-Bromophenyl--pheflylether________ 10 10

Hexachlorobenzene__________________ 10 10

Pentachiorophenol__________________ 41 68

Phenanthrene______________________ 10 10

Anthracene_________________________ 10 10

Di-n-Butylphthalate______________ 10 10

Fluoranthene______________________ 10 10

Pyrene______________________________ 88 81

Buty1bnzy1phtha1ate______________ 10 10

33-Dichlorobenzidine___________ 20 20

Benzoaanthracene_______________ 10 10

Chrysene___________________________ 10 10

bis2 Ethylhexylphthalate_______ 10 10

Di-n-Octyl phthalate_____________ 10 10

Benzobfluoranthene____________ 10 10

Benzokfluoranthefle____________ 10 10

Benzoapyrene__________________ 10 10

Indeno1.23-cdpyrene___________ 10 10

DibenzoahanthraCefle___________ 10 10

Benzoghiperylefle_____________ 10 10

Carbazole_________________________ 10 10

Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



iF CLIENT SAMPLE NO

Level low/med LOW

Moisture not dec 63

Extraction SepF/Cont/SoflC

GPC Cleanup Y/N

Number TICs found

CAS NUMBER

Ii

Date Received 10/02/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

112

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACE-DEAL TEST SITE

Matrix

Sample wt/vol

SOIL

30.0 g/mL a_

Lab Sample ID 9710L600-OOl

Lab File ID El02508

dec

SONC

pH 2.6

COMPOUND NAME RT EST CONC

UNKNOWN 25 26 5000

UNKNOWN 26 55 10000

UNKNOWN 28 97 20000

ALKANE 30.04 6000

UNKNOWN 34.52 6000



iF CLIENT SAMPLE NO

Lab Name

Client ________________________

Matrix SOIL

Sample wt/vol 30.0 gimL

Level low/med LOW

Moisture not dec 22 dec

Extraction SepF/Cont/Sonc SONC

GPC Cleanup Y/N pH 4.0

Number TICs found

Lab Sample ID

Lab File ID _____________

Date Received 10/02/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

13

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

TT7\EEAL TEST SITE

S8

97l0L600-002

T1O2 511

CAS NUMBER COMPOUND NAME

ALKANE

UNKNOWN

UNKNOWN

ALKANE

UNKNOWN

RT EST CONC

27.19 12000

27.96 ji000

28.90 12000

30.03 11000
30.55 11000



iF CLIENT SAMPLE NO

Sample wt/vol

Level low/med LOW

Moisture not dec 59

Extraction SepF/Cont/SOflc

GPC Cleanup Y/N

Number TICs found

CAS NUMBER EST CONC

7000

20000

9000

10000

9000

FORM SVTIC 12/88 Rev

014

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 1191001003

Client USACE-DEAL TEST SITE

Matrix

S9

SOIL

30.0 g/mL 2_

dec

SONC

pH 2.6

Lab Sample ID 9710L600-003

Lab File ID E102512

Date Received 10/02/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

COMPOUND NAME RT

ALKANE 27.20

ALKANE 30.04

UNKNOWN 30.57

ALKA.NE 34.16

UNKNOWN 34.51

QI

Hr



iF CLIENT SAMPLE NO

Lab Name

Client _______________________

Matrix SOIL

Sample wt/vol 30.0 g/mL

Level low/med LOW

Moisture not dec 20 dec

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Sb

Lab Sample ID 9710L600-004

Lab File ID El02513

Date Received 10/02/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

145

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

TT-DEAL TRT TT1

SONC

pH 3.5

Number TICs found

CAS NUMBER COMPOUND NAME

IALD0L CONDENSATE

ID KNOWN

IALKANE
UNKNOWN

IALKANE

P.T EST CONC

9.13 500 IN

25.25 1800

27.20 500

27.95 11000
30.02 1700



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix SOIL

Sample wt/vol 30.0 g/mL

Level low/med LOW

Moisture not dec 47 dec

Extraction SepF/Cont/Soflc

GPC Cleanup Y/N pH

CAS NUMBER

Lab Sample ID 97i0L600-005

Lab File ID Ei02514

Date Received 10/02/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

016

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACEDET TPST SITE

Si

SONC

2.6

Number TICs found

COMPOUND NAME RT

UNKNOWN 25.25

ALKANE 30.03

ALKANE 34.15

UNKNOWN 34.51

UNKNOWN 35.79

EST CONC

4000

6000

4000

3000

3000

QI



iF CLIENT SN1PLE NO

Lab Name

Client _________________________

Matrix ________

Sample wt/vol 850 g/mL ML

Level low/med LOW

Moisture not dec _____

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

Lab File ID E1l08l9

Date Received 10/02/97

Date Extracted 10/06/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTPATION UNITS

ug/L or ug/Kg UG/L

RT EST CONC

14.72 20

FORN SV-TIC 12/88 Rev

P1

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

tJSACEDEAL TEST SITE

GW3

WATER Lab Sample ID 9710L600-007

dec

CONT

pH 7.0

CAS NUMBER COMPOUND NAME

95-16-9 IBENZOTHIAZOLE



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix WATER

Sample wt/vol 850 g/mL ML

Level low/med LOW

Moisture not dec _____ dec

Extraction SepF/Cont/SOflC CONT

GPC Cleanup Y/N pH 7.0

Number TICs found

Lab Sample ID ________

Lab File ID

Date Received 10/02/97

Date Extracted 10/06/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg tJG/L

i2pI8ev

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Orde 11901001003

USACEDET TEST SITE

GW4

9710L600-008

E110820

CAS NUMBER

95-16-9

149-30-4

COMPOUND NAME

UNKNOWN

BENZOTHIAZOLE

-MERCAPTOBENZOTHIAZOLE

UNKNOWN

RT EST CONC

9.70 10

14.71

22.44 16

24.60 120

QI

I3NIlI

FORM SV-TIC



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol 850 g/mL ML

Level low/med LOW

Moisture not dec _____

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

Lab Sample ID 9710L600-009

Lab File ID Eli082l

Date Received 10/02/97

Date Extracted 10/06/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/L

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

GW5

WATER

dec

CONT

pH 7.0

CAS NUMBER COMPOUND NAME RT EST CONC

Ii
_________ _________________ ____ ________ ___

FORN SV-TIC Rev



iF CLIENT SANPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec _____

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Lab Sample ID

Lab File ID E1l0822

Date Received 10/02/97

Date Extracted 10/06/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/L

RT

9.36

10 99

16 12

12/v

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 1..90i00i003

USACE-DEAL TEST SITE

FBO3

WATER

850 g/mL

LOW

9710L600-01i

dec

CONT

pH 7.0

Number TICs found

CAS NUMBER COMPOUND NANE

UNKNOWN

UNKNOWN

UNKNOWN

EST CONC

20

FORM SV-TIC



iF CLIENT SANPLE NO

EST CONC

i2/BQ ei

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

rTr-n1AT TTST TTE

SW1

Lab Name ______________

Client ______________________

Matrix WATER

Sample wt/vol 900 g/mL ML

Level low/med LOW

Moisture not dec _____ dec

Extraction SepF/Cont/Sonc CONT

GPC Cleanup Y/N pH 7.0

Lab Sample ID 9710L600-0l3

Lab File ID Ell0823

Date Received 10/02/97

Date Extracted 10/06/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/LNumber TICs found

CAS NIJT4BER COMPOUND NANE RT

Ii

FORN SV-TIC



iF CLIENT SANPLE NO

Lab Name

Client

Matrix WATER

Sample wt/voi 950 g/mL ML

Level low/med LOW

Moisture not dec _____ dec

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N pH

Number TICs found

Lab Sample ID 9710L600-014

Lab File ID E110824

Date Received 10/02/97

Date Extracted 10/06/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/L

EST CONC

12 /rI2v

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-flAT TEST SITE

SW2

CONT

7.0

CAS NtThIEER COMPOUND MANE RT

UNKNOWN 46

FORN SV-TIC



iF CLIENT SAIPLE NO

Sample wt/vol

Level low/med LQ.i

Moisture not dec 24

Extraction SepF/Cont/SoflC

GPC Cleanup Y/N

SD1

Lab Sample ID 9710L600-015

Lab File ID E102515

Date Received 10/02/97

Date Extracted QJ04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACE-DEAL TEST SITE

Matrix SOIL

30.0 g/mL ._

dec

SONC

pH 6.3

Number TICs found

CAS NUMBER COMPOUND NAI4E

UNKNOWN

ALDOL CONDENSATE

UNKNOWN

UNKNOWN

UNKNOWN

RT

8.77

9.13

25.26

27.96

28 92

EST CONC

500

600

700

1000

1400

JABI



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture

Extraction

GPC Cleanup

Number TICs found

CAS NUMBER

12

SOIL

30.0 g/rnL

LOW

SONC

pH 5.9

Lab Sample ID

Lab File ID E1l0825

Date Received 10/02/97

Date Extracted 10/04/97

Date Analyzed 11/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg tJG/KG

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

SD2

9710L600-016

decnot dec 21

SepF/Cont/Sonc

Y/N

COMPOUND NAME RT EST CONC

UNKNOWN 05 400

ALDOL CONDENSATE 9.42 800

IALD0L CONDENSATE 10.60 1300 JA

IUNKN0WN 25.60 400

___ _________________ ____ ________ ___

FORM SV-TIC 124ev



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med LOW

Moisture not dec

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

Lab File ID E10l412

Date Received 10/04/97

Date Extracted 10/04/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

025

SEMIVOLATILE ORGANICS ANALYSIS SHET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 1L01001003

USACE-DEAL TEST SITE

SOIL

30.0 g/mL

SELKFZ

Lab Sample ID 97LE1822-MB1

dec

SONC

pH 7.0

CAS NDMBEP COMPOUND NANE RT EST CONC

UNKNOWN 04 800

IALD0L CONDENSATE 7.32 11000

QI

JA



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture

Extraction

GPC Cleanup

Number TICs found

WATER

1000 g/mL

LOW

CONT

pH 7.0

Lab Sample ID

Lab File ID

Date Received

Date Extracted

SBLKGO

10/06/97

10/06/97

Date Analyzed 10/31/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg tJG/L

127ev

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNBt Work Order 11901001003

USACE-DEAL TEST SITE

97LE1835-ME1

A103120

decnot dec _____

SepF/Cont/Sonc

Y/N

_____________

CAS NUMBER COMPOUND NAME RT

UNKNOWN 66

UNKNOWN 98

EST CONC

10

FORM SV-TIC



2C

WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

RFW Lot No 9710L600

CLIENT Si S2 S3 S4 S5 S6 IOTHERIT0TI

SANPLE NO NBZ FBPI TPHj PHLI 2FPl TEPl IOurI

O1IGW3 83 80 40 86 78 01

021GW4 57 51 171 61 62

031GW5 66 62 57 68 58 68

04lF303 62 61 78 62 51 57

O5ISW1 68 67 84 65 52

061SW2 60 58 65 54 51 42

O7ISELKGOLE1835-MB1 63 54 60 55 49 41

O8JSBLKGOLE1835-MB1 BS 52 52 57 53 45 44

O9ISBLKGOLE1835-MB1 BSD 48 44 42 45 47 40

________________________________________________________________ ________________ _________________ _________________ _________________ _________________ _________________ _________________

Si NEZ Nitrobenzene-d5

S2 FEP 2-Fluorobiphenyl

S3 TPH p-Terphenyl-d14

S4 PHL Phenol-d5

S5 2FP 2-Fluorophenol

S6 TEP 246-TribromopheflOl

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

QC LIMITS

35-114

43-116
33-141

10- 94
21-100

10-123

page of FOP.N II SV-l 01/89 Rev

027



2D

SOIL SEMIVOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

RFW Lot No 97l0L600

CLIENT Si S2 1S3 S4 S5 S6 OTHERITOTI

SAMPLE NO NBZj FBPI TPHI PHLl 2FPHI TEPI ouTj

OllS7 40 43 53

O2IS7MS 51 58 61 53 66

O3jS7MSD 48 54 52 46 49 57

04158 66 69 85 71 70 92

05lS9 52 54 64 80 76

O6ISlO 75 76 95 74 79 85

O7ISli 55 58 64 58 60 64 0I

081SD1 71 73 93 81 80 86

091SD2 64 71 78 73 75 84

1OISBLKFZLE1822-ME1 87 86 91 85 85 86 01

11ISELKFZLE1822-MB1 ES 86 86 89 80 85 88 01

__________________________________________________________ _______________ _______________ _______________ _______________ _______________ _______________ _______________

Si NEZ Nitrobenzene-d5

S2 FBP 2-Fluorobiphenyl

S3 TPH p-Terphenyl-d14

S4 PHL Phenol-d5

S5 2FP 2-Fluorophenol

S6 TEP 246-Tribromophenol

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

QC LIMITS

23-120

30-115

18-137

24-113

25-121

19-122

FORM II SV-2 01/89 Rev
028

page of



3D

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE RFW Lot No 9710L600-001

MATRIX Spike Sample No S7 Level low/med LOW

SPIKE SAMPLE MS MS QC

ADDED CONCENTRATION CONCENTRATIONI LIMITS

COMPOUND lUG/KG UG/KG UG/KG REC REC

IPhenol__________________________ 9110 4700 52 26 90

2-Chiorophenol__________________ 9110 4860 53 25 -102

Il4-Dichlorobenzene 4560 1780 39 28 -104

IN_Nitroso_Di-n-ProPYlamifle_____ 4560 2480 54 41 -126

1124-Trichiorobeozene_________ 4560 2260 50 38 -107

14_Chloro-3-methylphenol________ 9110 5190 57 26 -103

Acenaphthene____________________ 4560 2600 57 31 -137

14-Nitrophenol___________________ 9110 5360 59 11 -114

24_Dinitrotoluene______________ 4560 2530 56 28 89

Pentachiorophenol_______________ 9110 7320 80 17 -109

Ipyrene___________________________ 4560 2520 55 35 -142

SPIKE MSD MSD

ADDED CONCENTRATION QC LIMITS

COMPOUND JUG/KG UG/KG REC RPD RPD REC

Phenol______________________ 9110 4060 45 14 35 26 90

2-Chlorophenol 9110 4320 47 12 50 25 -102

14-Dichlorobenzene____________ 4560 1550 34 13 27 28 -104

N-Nitroso-Di-n-propylamine 4560 2110 46 16 38 41 -126

l24-Trichlorobenzene________ 4560 2070 45 10 23 38 -107

4-Chloro-3-methylphenol________ 9110 4360 48 17 33 26 -103

Acenaphthene____________________ 4560 2350 52 19 31 -137

4-Nitrophenol___________________ 9110 4620 51 14 50 11 -114

24-Dinitrotoluene_____________ 4560 2130 47 17 47 28 89

Pentachlorophenol_______________ 9110 6340 70 13 47 17 -109

Pyrene______________________ 4560 2280 50 36 35 -142

___________________ _____ ________ ____ ____ ____ _____

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

RPD out of 11 outside limits

Spike Recovery .Q out of outside limits

COENTS

FORM III SV-2 5/88 Rev

P29



3D

SOIL SEMIVOLATILE BLANK SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST sirE RFW Lot No 9710L600

BLANK Spike Sample No SBLKFZLE1822-MB1 Level low/med LOW

SPIKE SAMPLE BS ES QC

ADDED ICONCENTRATIONI CONCENTRATION LIMITS

COMPOUND lUG/KG UG/KG UG/KG REC REC

Phenol_______________________ 3330 2570 77 26 90

___________________ 3330 2570 77 25 -102

______________
1660 1320 79 28 -104

_____ 1660 1430 86 41 -126

__________ 1660 1400 84 38 -107

_________ 3330 2510 26 -103

______________________ 1660 1410 85 31 -137

_____________________ 3330 3040 91 11 -114

_______________ 1660 1380 83 28 89

3330 2940 88 17 -109

Pyrene___________________________ 1660 1430 86 35 -142

___________________ _____ ________ ________ ____ _____

2-Chlorophenol

-Dichlorobenzene_____________

N-Nitroso-Di-n-propylamifle

-TrichlorobeflZefle__________

-Chioro- -methyiphenol

Acenaphthene
-Nit rophenol

-Dinitrotoluene______________

prh1 -v-rHnr

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery

COMMENTS

out of 11 outside limits

FOP.N III SV-2 5/88 Rev



3C

WATER SEMIVOLATILE BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No tJSACE-DEAL TEST SITE RFW Lot No 9710L600

BLANK Spike Sample No SBLKGOLE1835-MB1 Levellow/med LOW

SPIKE SAMPLE ES ES QC

ADDED CONCENTRATION CONCENTRATION LIMITS

COMPOUND UG/L UG/L UG/L REC REC

Phenol_________________________ 100 66.9 67 12 89

12-Chlorophenol__________________ 100 71.4 71 27 -123

Il4-Dichlorobenzene 50.0 24.7 49 36 97

N-Nitroso-Di-n-propylamifle_____ 50.0 41.9 84 41 -116

I124-Trichlorobenzene_________ 50.0 23.8 48 39 98

4_Chloro-3-methylPheflol________ 100 58.7 59 23 97

Acenaphthene___________________ 50.0 32.0 64 46 -118

4-Nitrophenol__________________ 100 73.5 74 10 80

24-Dinitrotoluene_____________ 50.0 35.3 71 24 96

Pentachlorophenol 100 41.3 41 -103

Pyrene___________________________ 50.0 38.0 76 26 -127

SPIKE BSD BSD

ADDED CONCENTRATION QC LIMITS

COMPOUND UG/L UG/L REC RPD RPD REC

Phenol__________________________ 100 71.7 72 42 12 89

2-Chlorophenol_________________ 100 74.4 40 27 -123

14-Dichlorobenzene____________ 50.0 28.5 57 15 28 36 97

N-Nitroso-Di-n-propylamine 50.0 34.6 69 19 38 41 -116

124-Trichlorobenzene_________ 50.0 27.2 54 11 28 39 98

4-Chloro-3-methylphenol_______ 100 68.9 69 15 42 23 97

Acenaphthene 50.0 31.1 62 31 46 -118

4-Nitrophenol__________________ 100 58.9 59 22 50 10 80

24-Dinitrotoluene_____________ 50.0 29.1 58 20 38 24 96

Pentachlorophenol______________ 100 68.0 68 50 50 -103

Pyrene__________________________ 50.0 35.0 70 31 26 -127

___________________ _____ ________ ____ ____ ____ _____

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

RPD out of 11 outside limits

Spike Recovery out of outside limits

COIENTS

FORM III SV-l 5/88 Rev

031



43

SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

Lab File ID E101412 Lab Sample ID 97LE1822-MB1

Date Extracted 10/04/97 Extraction SepF/Cont/Sonc SONC

Date Analyzed 10/14/97 Time Analyzed 2039

Matrix Soil/Water SOIL Level low/med LOW

Instrument ID 5972e

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

CLIENT LAB LAB DATE

SAMPLE NO SAMPLE ID FILE ID ANALYZED

O1ISBLKFZLE1822-MB1 197LE1822M315 ElOl4ll 10/14/97

021S7 I9710L600-OOl E102508 10/25/97

03157M5 I9710L600-OO1S E102509 10/25/97

O4IS7MSD 19710L600001T E102510 10/25/97

05 58 J9710L600-002 E1025l1 10/25/97

06 S9 97l0L600-003 E1025l2 10/25/97

07 SlO 19710L600004 El02513 10/25/97

08 S11 19710L600005 E102514 10/25/97

09 SD1 I9710L600-015 E1025l5 10/25/97

10 SD2 19710L600016 E110825 11/09/97

______________ ________ ______ ______

COMMENTS

page of FORM IV SV 5/88 Rev
P32



43

SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

Lab File ID A103l20 Lab Sample ID 97LE1835-MB1

Date Extracted 10/06/97

Date Analyzed 10/31/97

Matrix Soil/Water WATER

Instrument ID 5971a

Extraction SepF/Cont/Sonc CNT

Time Analyzed 1615

Level low/med LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

CLIENT

SAMPLE NO

01 SBLKGOLE1835-MB1 BS

02 SBLKGOLE1835-M31 BSD

03 GW3

04 GW4

05 GW5

06 FBO3

07 SW1

08 5W2

LAB

FILE ID

97LE1835-MB1SI A103l07

97LE1835-MB1TI A103108

9710L600-007 E110819

97l0L600-008 E1l0820

9710L600-009 E110821

9710L600-Oll E110822

9710L600-013 E110823

9710L600-014 E110824

DATE

ANALYZED

10/31/97

10/31/97

11/09/97

11/09/97

11/09/97

11/09/97

11/09/97

11/09/97

COMMENTS

page of FORM IV SV

033

5/88 Rev

LAB

SAMPLE ID



Recra LabNet Lionville Laboratory

ENA ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID RFW MTX PREP COLLECTION EXTE/PREP ANALYSIS

S7 001 97LE1822 10/01/97 10/04/97 10/25/97

S7 001 MS 97LE1822 10/01/97 10/04/97 10/25/97

S7 001 MSD 97LE1822 10/01/97 10/04/97 10/25/97

S8 002 97LE1822 10/01/97 10/04/97 10/25/97

S9 003 97LE1822 10/01/97 10/04/97 10/25/97

SlO 004 97LE1822 10/01/97 10/04/97 10/25/97

Sli 005 97LE1822 10/01/97 10/04/97 10/25/97

GW3 307 97LE1835 10/01/97 10/06/97 11/09/97

GW4 008 97LE1835 10/01/97 10/06/97 11/09/97

GW5 009 97LE1835 10/01/97 10/06/97 11/09/97

FBO3 011 97LE1835 10/01/97 10/06/97 11/09/97

SW1 013 97LE1835 10/01/97 10/06/97 11/09/97

SW2 014 97LE1835 10/01/97 10/06/97 11/09/97

SD1 015 97LE1822 10/01/97 10/04/97 10/25/97

SD2 016 97LE1822 10/01/97 10/04/97 11/09/97

LAB QC

SBLKFZ MB1 97LE1822 N/A 10/04/97 10/14/97

SBLKFZ MEl BS 97LE1822 N/A 10/04/97 10/14/97

SELKGO MEl 97LE1835 N/A 10/06/97 10/31/97

SBLKGO MB1 ES 97LE1835 N/A 10/06/97 10/31/97

SBLKGO MB1 BSD 97LE1835 N/A 10/06/97 10/31/97

034



RECRA LabNet Use Only

Special Instructions

/timt- 4tg
RECRA LabNet Use Only

RECRA
LabNet

Samples were COC Tape was

Shipped L4 Preso Outer

Hand Delivered ackaglor
Airbili

iJnbron-n Orutor

Ambient Oed Packagj or

Lsrn Sir in

Receive
in G2J Pros

Condition orfr or

Labels tndicate
tJiibrokon 00

erved
Sample or

Properly or

COC Record Piesoril

Received Within Upon foci

es or

Holding or

Custody Transfer Record/Lab Work Request
Client lfz_ Ir
Eat Final

Project

RECRA Project Manager

Project Contact/Phone C1 4it- 553

OC LJQ1 Del Aed TAT_

Refrigerator

errype Container
Liquid r4

Liquid
Volume

Preservatives

Solid

ORGANIC INORG
ANALYSES
REQUESTED

o.

RECRA La Use On
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RECRA
LabNet

division of Recra Environmental Inc
________

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L573 Date Received 10-01-97

SEMI VOLATILE

The set of samples consisted of three water samples and six soil samples collected on 09-

30-97

The samples and their associated QC samples were extracted on 10-0304-97 and analyzed

according to criteria set forth in SW 846 Method 8270 for TCL Semivolatile target compounds

on 10-0910142425-97

The following is summary of the QC results accompanying the sample results and description

of any problems encountered during their analyses

The cooler temperatures upon receipt have been recorded on the chain-of-custody

All required holding times for extraction and analysis were met

Non-target compounds were detected in these samples

Two of eighty-four 84 surrogate recoveries were outside EPA QC limits however

EPA CLP surrogate recovery criteria were met i.e no more than one outlier per fraction

acid and base neutral and no recoveries less than 10%

All blank spike recoveries were within EPA QC limits

The soil method blank contained the common contaminant bis2-Ethylhexylphthalate and

the target compound Benzoic Acid at level less than the CRQL

11-13

P- Michael Taylor Date

Vice President and Laboratory Manager

Lionville Analytical Laboratory

mmz\bna\l O-573b.cn

The results presented in this report
relate only to the analytical testing and conditions of the samples at receipt and during storage

All
pages

of this report are

integral parts
of the analytical data Therefore this report

should only be reproduced in its entirety of 29 pages

208 Welsh Pool Road Lionville PA 19341-1333 610-280-3000 Fax 610 280-3041



GLOSSARY OF BNA DATA

DATA QUALIFIERS

Compound was analyzed for but not aetected The associated numerical value is the estimated

sample quantitation limit which is included and corrected for dilution and percent moisture

Indicates an estimated value This flag is used under the following circumstances when

estimating concentration for tentatively identified compounds TICs where 11 response is

assumed or when the mass spectral data indicate the
presence of compound that meets the

identification criteria but the result is less than the specified detection limit but greater than zero
For example if the limit of detection is 10 ug/L and concentration of ug/L is calculated it is

reported as 3J

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 This flag is also used for TIC as well as for

positively identified TCL compound

Indicates that the compound was detected beyond the calibration range and was subsequently

analyzed at dilution

Identifies all compounds identified in an analysis at secondary dilution factor

Interference

NQ Result qualitatively confirmed but not able to quantify

Indicates that TIC is suspected aldol-condensation product

Indicates presumptive evidence of compound This flag is only used for
tentatively identified

compounds TICs where the identification is based on mass spectral library search It is applied
to all TIC results For generic characterization of TIC such as chlorinated hydrocarbon the
code is not used

This flag is used for TIC compound which is quantified relative to
response factor generated

from daily calibration standard rather than quantified relative to the closest internal standard

Additional qualifiers used as required are explained in the case narrative

mmz\1 O-94\gioss.bna

ri 002



GLOSSARY iF BNA DATA

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions

and carried through all the
steps

in the method Spike recoveries are reported

BSD Indicates blank spike duplicate

MS Indicates matrix spike

MSD Indicates matrix spike duplicate

DL Suffix added to sample number to indicate that results are from diluted analysis

NA Not Applicable

DF Dilution Factor

NR Not Required

SP Indicates Spiked Compound

mmz\1 O-94\goss.bna



Re---- LaJ -vii abo ry
Semivolatiles by GC/MS HSL List Report Date 11/10/97 1457

RFW Batch Number 9710L573 Client USACEDEAL TEST SITE Work Order 11901001003 Page la

Oust ID Si S2 S3 S4 S5 S6

sample RFW 001 002 003 004 005 006
Information Matrix SOIL SOIL SOIL SOIL SOIL SOIL

D.F 1.00 1.00 1.00 1.00 1.00 1.00
Units UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Nitrobenzene-d5 44 60 49 74 63 58

Surrogate 2Fluorobiphenyl 49 61 53 75 70 %- 61
Recovery /p-Terphenyl-d14 SO 82 59 85 84 79

Phenol-d5 46 65 51 73 74 65
2-Fluorophenol 48 65 53 74 72 65

246-Tribromophenol 58 79 62 98 95 75 %-

1_
Phenol_____________________________ 810 440 970 420 150 470
bis2 Chioroethyiether 810 440 970 420 1100 470
2-Chlorophenol______________________ 810 440 970 420 1100 470
13-Dichlorobenzene_______________ 810 440 970 420 1100 470
14-Dichlorobenzene_______________ 819 440 970 420 1100 470
Benzyl alcohol______________________ 810 440 970 420 1100 470
12 Dichlorobenzene_______________ 810 440 970 420 1100 470

Methyiphenol______________________ 810 440 970 420 1100 470
bis2Chloroisopropylether_______ 810 440 970 420 1100 470
4-Methylphenol_____________________ 810 440 970 420 1100 470
N-Nitroso-Di-n-propylamine________ 810 440 970 420 1100 470
Hexachloroethane________________ 810 440 970 420 1100 470
Nitrobenzene________________________ 810 440 970 420 1100 470
Isophorone_____________________ 810 440 970 420 1100 470

Nitrophenol__________________ 810 440 970 420 1100 470
24-Dimethylphenol________________ 810 440 970 420 1100 470
Benzoic acid______________________ 4000-560 2200 4-O- 2100 O--- aL 2400
bis2 Chloroethoxymethane_______ 810 440 970 420 1100 470
24-Dichlorophenol________________ 810 440 970 420 1100 470
124 Trichlorobenzene____________ 810 440 970 420 1100 470
Naphthalene____________________ 810 440 970 420 1100 470
4-Chloroaniline____________________ 810 440 970 420 1100 470
Hexdchlorobutadiene_______________ 810 440 970 420 1100 470
4-Chloro-3-methylphenol___________ 810 440 970 420 1100 470

Methylnaphthalene______________ 810 440 970 420 1100 470
Hexachlorocyclopentadiene_________ 810 440 970 420 1100 470

Outside of EPA CLP QC limits



I1N HtcIi Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page lb
Cust ID Si S2 S3 S4 S5 S6

RFW 001 002 003 004 005 006

246-Trichiorophenol____________ 810 440 970 420 1100 470
245 Trichiorophenol_____________ 4000 2200 4900 2100 5300 2400

Chloronaphthalene______________ 810 440 970 420 1100 470 ULf
Nitroaniline__________________ 4000 2200 4900 2100 5300 2400 UC

Dimethylphthalate________________ 810 440 970 420 1100 470

Acenaphthylefle_________________ 810 440 970 420 1100 470

26-Dinitrotoluene________________ 810 440 970 420 1100 470

Nitroaniline__________________ 4000 2200 4900 2100 5300 2400

Acenaphthene___________________ 810 440 970 420 1100 470
24 Dinitrophenol__________________ 4000 2200 4900 2100 5300 2400

Nitrophenol_______________________ 4000 2200 4900 2100 5300 2400

Dibenzofurafl_____________________ 810 440 970 420 1100 470

24 Dinitrotoluene_________________ 810 440 970 420 1100 470

Diethylphthalate_________________ 810 440 970 420 1100 470

4Chiorophenyl-pheflylether________ 810 440 970 420 1100 470

Fluorene_____________________________ 810 440 970 420 1100 470

4-Nitroaniline______________________ 4000 2200 4900 2100 5300 2400

46 Dinitro-2-methylpheriol________ 4000 2200 4900 2100 5300 2400

Nitrosodiphenylamine _______ 810 440 970 420 1100 470

4-Bromophenyl-phenylether_________ 810 440 970 420 1100 470

Hexachlorobenzene__________________ 810 440 970 420 1100 470

Pentachiorophenol__________________ 4000 2200 4900 2100 5300 2400
Phenanthrene___________________ 810 440 970 420 1100 470
Anthracene_______________________ 810 440 970 420 1100 470
Di n-Butylphthalate______________ 810 440 970 420 1100 470

Fluoranthene____________________ 100 440 970 420 1100 470

Pyrene_________________________ 160 440 970 420 1100 470

Butylbenzylphthaiate____________ 810 440 970 420 1100 470
33-Lichlorobenzidine___________ 1600 880 1900 840 2100 950

Benzoaanthracene________________ 110 440 970 420 1100 470

Chrysene_______________________ 150 440 970 420 1100 470
bis2 Ethylhexylphthaiate_______ 2-20 JB .3 240 -JI LO -BJ 4/iBO i3B
Di-n-Octyl phthalate_____________ 810 440 970 420 1100 470
Benzobfluoranthene_____________ 810 440 970 420 1100 470

Benzokfluoranthene_____________ 810 440 970 420 1100 470

Benzoapyrene____________________ 810 440 970 420 1100 470

Indenol23-cdpyrene____________ 810 440 970 420 1100 470
Dibenzoahanthracene___________ 810 440 970 420 1100 470
Benzoghiperylene______________ 810 440 970 420 1100 LI 470
Carbazole____________________________ 810 440 970 420 1100 470

Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



Rp- La- .vil abc ry
Semivolatiles by GC/MS HSL List Report Date 11/10/97 1457

RFW Batch Number 9710L573 Client USACEDEAL TEST SITE Work Order 11901001003 Page 2a

Cust ID GW GW2 FB-1 SBLKFZ SBLKFZ BS SBLKGH

Sample RFW 007 008 97LE1822-MB1 97LE.822-MB1 97LEl817_MtInformation Matrix WATER WATER WATER SOIL SOIL WATER
1.00 1.00 1.00 1.00 1.00 l.0Units UG/L UG/L UG/L tJG/KG UG/KG UG/L

Nitrobenzene-d5 79 83 87 87 86 89

Surrogate 2-Fluorobiphenyl 73 58 74 86 86 %- 86

Recovery p-Terphenyl-d14 27 13 93 91 89 98
Phenol-d5 82 80 79 85 80 80

2-Fluorophenol 79 77 75 85 85 76

246-Tribromophenol 83 63 %- 68 86 88 80

Phenol________________________________ 10 11 10 330 77 10
bis2 Chloroethylether 11 11 10 330 330 10

Chlorophenol_____________________ 11 11 10 330 77 10
13 Dichlorobenzene______________ 11 11 10 330 330 10

l4-Dichlorobenzene______________ 11 11 10 330 79 10
Benzyl alcohol_________________ 11 11 10 330 330 10
i2-Dichlorobenzene _______________ 11 11 10 330 330 10

Methylphenol_________________ 11 11 10 330 330 10
bis2 Chloroisopropylether______ 11 11 10 330 330 10

4-Methylphenol____________________ 11 11 10 330 330 10

Nitroso-Di-n-propylamine________ 11 11 10 330 86 10

Hexachioroethane___________________ 11 11 10 330 330 10

Nitrobenzene___________________ 11 11 10 330 330 10

Isophorone_____________________ 11 11 10 330 330 10

Nitrophenol___________________ 11 11 10 330 330 10

24-Dinethylphenol_______________ 11 11 10 330 330 10
Benzoic acid____________________ 55 50 200 160 JB 50
bis 2-Chloroethoxy methane_______ 11 11 10 330 330 10

24-Dichlorophenol________________ 11 11 10 330 330 10
124-Trichlorobenzene 11 11 10 330 84 10

Naphthalene___________________ 11 11 10 330 330 10

4-Chioroaniline___________________ 11 11 10 330 330 10

Hexachiorobutadiene______________ 11 11 10 330 330 10

4-Chloro-3-methylphenol___________ 11 11 10 330 75 10

2-Methylnaphthalene_______________ 11 11 10 330 330 10

Hexachiorocyclopentadiene_________ 11 11 10 330 330 10
Outside of EPA CLP QC limits



R1 F3atch Number 9710L573 Client USACE-DEAL TEST SITE W9Tder 11901001003 Page 2b
Cust ID GW1 GW2 FB-1 SBLKFZ SBLKFZ BS SBLKGH

RFW 007 008 97LE1822-MB1 97LE1822-MB1 97LE1817-MB1

246-Trichlorophenol_____________ 11 11 10 330 330 10

245 Trich1orophenol____________ 55 55 50 1700 1700 50

Chloronaphthalene______________ 11 11 10 330 330 10

Nitroanhline__________________ 55 55 50 1700 1700 50

Dimethylphthalate_________________ 11 11 10 330 330 10

Acenaphthylene___________________ 11 11 10 330 330 10

26 Dinitrotoluene_______________ 11 11 10 330 330 10

3-Nitroaniline______________________ 55 55 50 1700 1700 50

Acenaphthene____________________ 11 11 10 330 85 10

24-Dinitrophenol__________________ 55 55 50 1700 1700 50

4-Nitrophenol_______________________ 55 55 50 1700 91 50

Dibenzofuran____________________ 11 11 10 330 330 10

24-Dinitrotoluene________________ 11 11 10 330 83 10

Diethylphthalate__________________ 11 10 330 330 10

Chlorophenyl-phenylether________ 11 11 10 330 Ti 330 10

Fluorene_______________________ 11 11 10 330 330 10

4-Nitroaniline_______________________ 55 55 50 1700 1700 50

46-Dinitro-2-methylphenol________ 55 55 50 1700 1700 50

N-Nitrosodiphenylamine ________ 11 11 10 330 330 10

4-Ero ophenyl-phenylether_________ 11 11 10 330 330 10

Hexachlorobenzene_______________ 11 11 10 330 330 10

Pentachiorophenol_________________ 55 55 50 1700 88 50

Phenanthrene______________________ 11 11 10 330 330 10

Anthracene____________________ 11 11 10 330 330 10

Di-n-Butylphthalate_____________ 11 10 330 330 10

Fluoranthene______________________ 11 11 10 330 330 10

Pyrene________________________ 11 11 10 330 86 10

Butylbenzylphthalate______________ 11 11 10 330 330 10

33-Dichlorobenzidine___________ 22 22 20 670 670 20

Benzoaanthracene_______________ 11 11 10 330 330 10

Chrysene_________________________ 11 11 10 330 330 10
bis2 Ethylhexylphthalate_______ 11 10 220 190 JB 10
Di n-Octyl phthalate____________ 11 11 10 330 330 10

Benzobfluoranthene_____________ 11 11 10 330 330 10

Benzokfluoranthene_____________ 11 11 10 330 II 330 10

Benzoapyrene___________________ 11 11 10 330 330 10

Indeno123-cdpyrene 11 11 10 330 330 10

Dibenzoahanthracene___________ 11 11 10 330 330 10

Benzoghiperylene_____________ 11 11 10 330 330 10

Carbazole_____________________ 11 11 10 330 330 10
Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



Rt La ivi Lab ory
Semivolatiles by GC/MS HSL List Report Date 11/10/97 1457

RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3a

Cust ID SBLKGH BS SBLKGH BSD

Sample RFW 97LE1817-MB1 97LE1817-MB1

Information Matrix WATER WATER

D.F 1.00 1.00
Units UG/L UG/L

Nitrobenzene-d5 84 83

Surrogate 2-Fluorobiphenyl 79 80

Recovery p-Terphenyl-d14 84 82

Phenol-d5 75 73

2-Fluorophenol 77 70

246-Tribromophenol 83 79 %-

Phenol___________________________ 72 67

bis2 Chloroethylether__________ 10 10

2-Chlorophenol___________________ 73 71

13 Dichlorobenzene______________ 10 10

14-Dch1orobenzene_______________ 64 71

Benzyl alcohol____________________ 10 10

l2-Dichlorobenzene______________ 10 10

2-Nethylphenol__________________ 10 10

bis2 Chloroisopropylether______ 10 10

Methylphenol___________________ 10 10

N-Nitroso-Di-n-propylamine________ 78 79

Hexachioroethane___________________ 10 10

Nitrobenzene_______________________ 10 10

Isophorone________________________ 10 10

2-Nitrophenol____________________ 10 10

24-Dimethylphenol________________ 10 10

Benzoic acid_______________________ 50 50

bis2 Chloroethoxymethane_______ 10 10

24-Dichlorophenol_______________ 10 10

124-Trichlorobenzene____________ 68 74

Naphthalene_______________________ 10 10

4-Chloroaniline___________________ 10 10

I-Jexachlorobutadiene_______________ 10 10

Chloro-3-methylphenol 72 69

2-Methylnaphthalene_______________ 10 10

Hexachlorocyclopentadiene_________ 10 10

Outside of EPA CLP QC limits



RIW WiUch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page 3b
Cust ID SBLKGH BS SBLKGH BSD

RFW 97LE18.7-MB 97LE1817-MB

246 Trichlorophenol____________ 10 10

245-Trichlorophenol____________ 50 50

Chloronaphthalene________________ 10 10

Nitroaniline_____________________ 50 50

Dimethylphthalate__________________ 10 10

Acenaphthylene___________________ 10 10

26-Dinitrotoluene_______________ 10 10

Nitroaniline_____________________ 50 50

Acenaphthene_______________________ 77 79

24-Dinitrophenol________________ 50 50

4-Nitrophenol______________________ 73 75

Dibenzofuran_______________________ 10 10

24-Dinitrotoluene________________ 74 74

Diethylphthalate__________________ 10 10

4-Chlorophenyl-phenylether________ 10 10

Fluorene____________________________ 10 10

4-Nitroaniline_____________________ 50 50

46 IDinitro 2-methylphenol_______ 50 50

N-Nitrosodiphenylamine ________ 10 10

4-Bromopherlyl-phenylether_________ 10 10

Hexachlorobenzene__________________ 10 10

Pentachlorophenol__________________ 79 67

Phenanthrene_______________________ 10 10

Anthracene________________________ 10 10

Di-n-Butylphthalate______________ 10 10

Fluoranthene______________________ 10 10

Pyrene_____________________________ 72 77

Butylbenzylphthalate______________ 10 10

33 Dichlorobenzidine___________ 20 20

Benzoaanthracene_______________ 10 10

Chrysene___________________________ 10 10

bis2 Ethylhexylphthalate_______ 10 10

Di-n--Octyl phthalate______________ 10 10

Benzobfluoranthene_____________ 10 10

Benzokfluoranthene_____________ 10 10

Benzoapyrene___________________ 10 10

lndeno123-cdpyrene___________ 10 10

Dibenzoahanthracene___________ 10 10

Benzoghiperylene_____________ 10 10

Carbazole__________________________ 10 10

Cannot be separated from Diphenylamine Outside of EPA CLP QC limits



iF CLIENT SAMPLE NO

________ Lab Sample ID 9710L573-00i

_____ Lab File ID .. E102504

Date Received 10/01/97

_____ Date Extracted 10/04/97

____ Date Analyzed 10/25/97

_____ Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg tJG/KG

CAS NIThIBER COMPOUND NAME RT EST CONC

UNKNOWN 25.27 13000

IALKANE 30.04 5000

UNKNOWN 34.54 6000

UNKNOWN 35.80 4000

IUNKNOWN 35.98 4000

_________ _________________ ____ ________ ___

FORM SV-TIC 12/88 Rev

010

SEMIVOLATILE ORGANICS ANALYSIS SHET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name Recra.LabNet Work Order 11901001003

Client USACE-DEAL TEST SITE

Matrix ________

Sample wt/vol _____

si

SOIL

30.0 g/mL

Level low/med LOW

Moisture not dec 59

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

dec

SONC

pH 2.7



iF CLIENT SANPLE NO

CAS NUMBER COMPOUND NAI4E

ALDOL CONDENSATE

IUNKNOWN

UNKNOWN

UNKNOWN

ALKANE

UNKNOWN

RT EST CONC

9.12 600

21.70 400

25.25 700

26.54 1500

27.19 400

29.96 600

Lab Name

Client

Matrix

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

S2

SOIL

30.0 g/mL

LOW

Sample wt/vol _____

Level low/med

Moisture not dec 24

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

dec

SONC

pH 4.3

Lab Sample ID 9710L573-002

Lab File ID E102422

Date Received 10/01/97

Date Extracted 10/04/97

Date Analyzed 10/24/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/KGNumber TICs found

FOP.N SV-TIC l21



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix SOIL

Sample wt/vol 30.0 g/mL

Level low/med LOW

Moisture not dec 66 dec

Extraction SepF/Cont/Sonc

GPO Cleanup Y/N

Lab Sample ID

Lab File ID

Date Received 10/01/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

U12

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOU1DS

Recra.LabNet Work Orde 11901001003

ITRACE-DEAL TEST SITE

S3

9710L573 -003

E102505

SONC

pH 2.8

Nunther TICs found

CAS NIJMBER COMPOUND NAME RT EST CONC

JUNKNOWN 25.25 14000

IALKANE 27.19 14000

UNKNOWN 29.93 16000

IALKANE 34.12 6000

UNKNOWN 34.49 16000



iF CLIENT SAMPLE NO

Lab Name

Client _______________________

Matrix SOIL

Sample wt/vol 30.0 g/mL

Level low/med LOW

Moisture not dec 21 dec

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N pH

Number TICs found

S4

Lab Sample ID

Lab File ID

Date Received

Date Extracted

10/01/97

10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/KG

COMPOUND NAME

ALDOL CONDENSATE

UNKNOWN

UNKNOWN

ALKANE

UNKNOWN

FORM SV-TIC 12/88 Rev

I-Li

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

T1CC-DEAL TEST SITE

9710L573 -004

E102506

SONC

4.3

CAS NUMBER RT

9.12

25.24

26 53

27.18

28.90

EST CONC

700

1000

1000

700

3000



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol _____

Level low/med LOW

Moisture not dec 68

SepF/Cont/Sonc

Y/N

Number TICs found

Lab Sample ID 97l0L573-005

Lab File ID E102507

Date Received 10/01/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg tJG/KG

RT

22 .44

26.56

29.97

30.57

35.96

EST CONC

5000

30000

5000

7000

5000

FORM SV-TIC 12/88 Rev

fl14

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

S5

SOIL

30.0 g/mL

Extraction

GPC Cleanup

dec

SONC

pH 2.7

CAS NUMBER COMPOUND NAME

UNKNOWN
UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN



iF CLIENT SAMPLE NO

Lab Name

Client

Matrix

Sample wt/vol _____

Level low/med LOW

Moisture not dec 30

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

S6

Lab Sample ID 9710L573-006

Lab File ID El02426

Date Received 10/01/97

Date Extracted 10/04/97

Date Analyzed 10/25/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/KG

FORM SV-TIC 12/88 Rev

015

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

SOIL

30.0 g/mL çj

dec

SONC

pH 5.3

CAS NUMBER COMPOUND NAME RT EST CONC

UNKNOWN 25.25 1000

UNKNOWN 26.55 4000

UNKNOWN 26.93 1000

UNKNOWN 29.96 1000

UNKNOWN 30.56 1000



iF CLIENT SANPLE NO

Lab Name

Client

Matrix

Sample wt/vol _____

Level low/med

%- Moisture not dec _____

SepF/Cont/Sonc

Y/N

CONT

pH 7.0

FORM SV-TIC 12/88 Rev
P16

SEMIVOLATILE ORGANICS ANALYSIS SHET
TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

tJSACE-DEAL TEST SITE

GW1

WATER

920

LOW

g/mL iL

Extraction

GPC Cleanup

dec

Lab Sample ID 9710L573-007

Lab File ID ElOlOO9

Date Received 10/01/97

Date Extracted 10/03/97

Date Analyzed 10/10/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg tJG/LNumber TICs found

CAS NDMBER COMPOUND NAME ET EST CONC

UNKNOWN 85 20

UNKNOWN 8.94

IUNKNOWN 10.31 10

95-16-9 BENZOTHIAZOLE 12.55

UNKNOWN 12.65

ItJNKNOWN 22.61 30

_________ ________________ ____ ________ ___



iF CLIENT SAMPLE NO

Sample wt/vol ____

Level low/med

Moisture not dec _____

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Lab Sample ID 9710L573-008

Lab File ID ElOlOlO

Date Received 10/01/97

Date Extracted 10/03/97

Date Analyzed 10/10/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

FORM SV-TIC 12/88 Rev

P17

Lab Name

Client

Matrix

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

tJSACE-DEAL TEST SITE

GW2

WATER

900 g/mL

LOW

dec

CONT

pH 7.0

Number TICs found

CAS NUMBER COMPOUND NAME

IUNKN0WN

289-16-7 1124-TRITH1OLANE
UNKNOWN

UNKNOWN

ALKANE

ALKANE

UNKNOWN

RT EST CONC

7.86

10.47 JN

19.30 16

21.09 10

24.72 10

26.58 110

26.92 10



iF CLIENT SANPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

Moisture not dec _____

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

Lab Sample ID

Lab File ID

Date Received

Date Extracted

9710L573 -009

E101008

10/01/97

10/03/97

Date Analyzed 10/10/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg UG/L

i2Uev

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

WATER

960 g/mL ML

LOW

dec

CONT

pH 7.0

CAS NUNBER COMPOUND NANE RT EST CONC

I1
_________ _________________ ____ ________ ___

FORN SV-TIC



lF CLIENT SANPLE NO

Lab Name

Client

Matrix

Sample wt/vol

Level low/med

SOIL

30.0 g/mL

LOW

SONC

pH 7.0

Lab Sample ID 97LE1822-MB1

Lab File ID E101412

Date Received 10/04/97

Date Extracted 10/04/97

Date Analyzed 10/14/97

Dilution Factor 1.00

CONCENTRATION UNITS
ug/L or ug/Kg tJG/KG

RT EST CONC

7.04 800

7.32 1000 JA

12/8

SEMIVOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Recra.LabNet Work Order 11901001003

USACE-DEAL TEST SITE

SBLKFZ

decMoisture not dec

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

CAS NUNEER COMPOUND NAME

UNKNOWN

IALDOL CONDENSATE

FORM SV-TIC



iF CLIENT SAMPLE NO
SEMIVOLATILE ORGANICS ANALYSIS SHEET ______

TENTATIVELY IDENTIFIED COMPOUNDS

SELKGH

Lab Name Recra.LabNet Work Order 11901001003 ______

Client USACE-DEAL TEST SITE

Lab Sample ID

Lab File ID

Date Received

97LE1817-MB1

E100907

10/03/97

Date Extracted 10/03/97

Date Analyzed 10/09/97

Dilution Factor 1.00

CONCENTRATION UNITS

ug/L or ug/Kg UG/L

CAS NDTIBEP COMPOUND NAME RT EST CONC

UNKNOWN 7.87 14

_________ _________________ ____ ________ ___

FORM SV-TIC l2/8Rev

Matrix

Sample wt/vol

WATER

1000 g/mL ML

Level low/med LOW

Moisture not dec _____

Extraction SepF/Cont/Sonc

GPC Cleanup Y/N

Number TICs found

dec

CONT

pH 7.0



2C

WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-JEAL TEST SITE

RFW Lot No 9710L573

CLIENT Si S2 S3 S4 S5 S6

SANPLE NO NBZ FBP TPH PHL TBP joUT

01 79 73 27j 82 79 83 ii

02jGW2 83 58 131 80 77 6303 87 74 93 79 75 68 01

O4ISELKGHLE1817-MB1 89 86 98 80 76 80 ol05ES 84 79 84 75 77 83 Oj

O6jSELKGHLE1817-MEl BSD 83 80 82 73 70 79 oj

__________________________________________________________ _______________ _______________ _______________ _______________ _______________ _______________ _______________

Si NBz
S2 FBP
S3 TPH
S4 PHL
S5 2FP
S6 TBP

Nitrobenzene-d5

2- Fluorobiphenyl

p-Terphenyl-d14

Phenol-d5

2-Fluorophenol

24 6-Tribromophenol

QC LIMITS

35-114

43-116

33-141

10- 94
21-100

10-123

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

page of FORN II SV-l 01/89 Rev
121



2D

SOIL SEMIVOLATILE StJRROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

RFW Lot No 9710L573

CLIENT Si S2 S3 S4 S5 S6 IOTRERITOTI
SANPLE NO NBZj FEPI TPHj PHLl 2FPl TEPI IOUTI

O1IS1 44 49 50 46 48 58 01

02JS2 60 61 82 65 65 79 01

03153 53 59 51 53 62 01

041S4 85 73 74 98 01

051S5 63 70 84 74 72 95 oj

06IS6 58 61 79 65 65 75 oJ

O7ISELKFZLE1822-MB1 87 86 91 85 85 86 01

O8ISBLKFZLE1822-ME1 ES 86 86 89 80 85 88

__________________________________________________________ _______________ _______________ _______________ _______________ _______________ _______________ _______________

Si NEZ Nitrobenzene-d5

S2 FBP 2-Fluorobiphenyl
S3 TPH p-Terphenyl-d14
S4 PHL Phenoi-d5

S5 2FP 2-Fluorophenol

SE TEP 246-Tribromophenol

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

QC LIMITS

23-120

30-115
18-137

24-113

25-121

19-122

page of FORM II SV-2 01/89 Rev

122



3D

SOIL SEMIVOLATILE BLANK SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE RFW Lot No 9710L573

BLANK Spike Sample No SBLKFZLE1822-MB1 Level low/med LOW

SPIKE SAMPLE BS ES QC

ADDED IC0NCENTRATI0NIC0NCENTRATIONI LIMITS

COMPOUND lUG/KG UG/KG UG/KG REC REC

Phenol_____________________________ 3330 2570 77 26 90

2-Chlorophenol___________________ 3330 2570 77 25 -102

14-Dichlorobenzene_____________ 1660 1320 79 28 -104

IN-Nitroso-Di-n-propylamine_____ 1660 1430 86 41 -126

124-Trichlorobenzene_________ 1660 1400 84 38 -107

4-Chloro-3-methylphenol________ 3330 2510 75 26 -103

IAcenaphthene_____________________ 1660 1410 85 31 -137

14-Nitrophenol___________________ 3330 3040 91 11 -114

24-Dinitrotoluene_____________ 1660 1380 83 28 89

Pentachiorophenol______________ 3330 2940 88 17 -109

ipyrene__________________________ 1660 1430 86 35 -142

___________________ _____ ________ ________ ____ _____

Column to be used to flag recovery value with an asterisk

Values outside of QC limits

Spike Recovery out of 11 outside limits

COMMENTS

FORM III SV-2 5/88 Rev

023



WATER SEMIVOLATILE BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY

Lab Name Recra.LabNet Contract 1901-Q1-03

Case No USACE-DEAL TEST SITE RFW Lot No 9710L573

BLANK Spike Sample No SBLKGHLE1817-MB1 Level low/med

SPIKE SANPLE ES BS QC

ADDED CONCENTRATIONICONCENTRATIONI LIMITS

COMPOUND tJG/L UG/L UG/L EEC EEC

Phenol__________________________ 100 71.6 72 12 89

2-Chiorophenol_________________ 100 73.4 27 -123

I14-Dichlorobenzene 50.0 32.2 64 36 97

N-Nitroso-Di-n-propylamine_____ 50.0 39.2 78 41 -116

l24-Trichlorobenzene_________ 50.0 33.8 68 39 98

4-Chloro-3-methylphenol________ 100 72.4 72 23 97

IAcenaphthene___________________ 50.0 38.3 77 46 -118

4-Nitrophenol__________________ 100 73.3 73 10 80

24-Dinitrotoluene______________ 50.0 36.8 74 24 96

IPentachlorophenol______________ 100 78.7 79 -103

Pyrene__________________________ 50.0 36.2 72 26 -127

SPIKE ESD ESD

ADDED ICONCENTPATIONI QC LIMITS

COMPOUND tJG/L UG/L EEC RPD RPD REC

Phenol__________________________ 100 67.0 67 42 12 89

2-Chlorophenol________________ 100 70.9 71 40 27 -123

14-Dichlorobenzene___________ 50.0 35.6 71 10 28 36 97

N-Nitroso-Di-n-propylamine 50.0 39.4 79 38 41 -116

124-Trichlorobenzene________ 50.0 37.1 74 28 39 98

4-Chloro-3-methylphenol_______ 100 69.1 69 42 23 97

Acenaphthene__________________ 50.0 39.6 79 31 46 -118

4-Nitrophenol___________________ 100 75.3 75 50 10 80

24-Dinitrotoluene____________ 50.0 37.1 74 38 24 96

Pentachlorophenol______________ 100 67.0 67 16 50 -103

Pyrene_________________________ 50.0 38.7 77 31 26 -127

___________________ _____ ________ ____ ____ ____ ______

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

RPD out of 11 outside limits

Spike Recovery out of 22 outside limits

COMMENTS

FORM III SV-1 5/88 Rev

124



4B

SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

Lab File ID El00907 Lab Sample ID 97LE1817-MB1

Date Extracted 10/03/97

Date Analyzed 10/09/97

Matrix Soil/Water WATER

Instrument ID 5972e

Extraction SepF/Cont/Sonc CONT

Time Analyzed 2218

Level low/med LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

CLIENT

SAMPLE NO

O1ISBLKGHLE1817-MB1 BS

O2ISBLKGHLE1817-MB1 BSD

O3IFB-1

O4IGW1

051GW2

________ ______ ______

DATE

ANALYZED

10/10/97

10/10/97

10/10/97

10/10/97

10/10/ 97

page of FORM IV SV 5/88 Rev

LAB

SAMPLE ID

LAB

FILE ID

97LE1817-MB1SI E100917

97LEl8l7-MB1TI E100918

9710L573-009 E101008

9710L573-007 E101009

97l0L573-008 ElOlOlO

COMMENTS

125



4B

SEMIVOLATILE METHOD BLANK SUT4MARY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

Lab File ID El01412 Lab Sample ID 97LE1822-MB1

Date Extracted 10/04/97

Date Analyzed 10/14/97

Matrix Soil/Water SOIL

Instrument ID 5972e

Extraction SepF/Cont/Sonc SONC

Time Analyzed 2039

Level low/med LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

CLIENT

SAMPLE NO

O1ISBLKFZLE1822-MB1 ES

02 S2

03 S6

04 Si

05 S3

06 S4

071 S5

LAB

SAMPLE ID FILE ID

I97LE1822-ME1sI E101411

19710L573-002 El02422

I97loL573-oo6 E102426

971oL573-ool Ei02504

97loL573-o03 E102505

j9710L573-004 Ei02506

l97i0L573-005 E102507

DATE

ANALYZED

10/14/97

10/24/97

10/25/97

10/25/97

10/25/97

10/25/97

10/25/97

COMMENTS

page of 1ORM IV SV

P26

5/88 Rev



Recra LabNet Lionville Laboratory
ENA ANALYTICAL DATA PACKAGE FOR

tJSACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 RFW LOT 9710L573

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

51 001 97LE1822 09/30/97 10/04/97 10/25/97

S2 002 97LE1822 09/30/97 10/04/97 10/24/97

S3 003 97LE1822 09/30/97 10/04/97 10/25/97

S4 004 97LE1822 09/30/97 10/04/97 10/25/97

S5 005 97LE1822 09/30/97 10/04/97 10/25/97

S6 006 97LE1822 09/30/97 10/04/97 10/25/97

GW1 007 97LE1817 09/30/97 10/03/97 10/10/97

GW2 008 97LE1817 09/30/97 10/03/97 10/10/97

FEi 009 97LE1817 09/30/97 10/03/97 10/10/97

LAB QC

SELKFZ MB1 97LE1822 N/A 10/04/97 10/14/97
SELKFZ MEl ES 97LE1822 N/A 10/04/97 10/14/97
SELKGH MEl 97LE1817 N/A 10/03/97 10/09/97
SELKGH MB1 ES 97LE1817 N/A 10/03/97 10/10/97
SELKGH MEl ESD 97LE1817 N/A 10/03/97 10/10/97

P27



3oq O/7
RECRA LabNet Use Only

97z5/3 Custody Transfer Record/Lab Work Request

RECRA
LabNet

Cilent cE 4TS
Eat Final Proj Sampling Date

RECRArectManager_fl74A

Refrugeratoru

Container
Liquid

Volume

uud
Preservatives

REQUI3

IA
i4 ri

Date Recd LZit2 Dale Ou 3i1_
Account

MATRIX

CODES

SoIl

SE Sediment

DS-Drum

DLDwrn
Liqwds

Leachate

qgj

Client ID/Description

Matrix

Chosen Matrix
Collected Collected

RECRALaj Use Only

/J

_--//57IIIiy-
Içv/7i-i

FIEI1O PERSONNEL COMPLETE ONLY SHADED AREAS IDATE/REvISIONS

Relinquished

by

Received

by

Special InstructionsQf /f.r

A..eT /d cbD Dte IJiC OQ_onL 70 LTTh .jt5

f77
t1op Vif4 77O

9Z t71 Li LA wePe .J J91iZc s73
SieLe5

Qj/1j3
ic96 /Z /i7

Date Timell RelinuiflEci 1JLL Time Between

Samples Lahies and

CO Recod or____________________ vk iI
NOTES

iL IlL

RECRA LabNet Use Only

Io-i Li5cf
U-----

Samples were

Shipped .L or

Hand Delivered

Aurbill

Ambient or

Received in Good

Condition or

Labels Indicate

Properly Preserved

or

Received \ijthiri

Holding Times

or
%JLF II

COC Tape was

resenl Oiilir

Package or

Unbroken on Outer

Package or

Pu.seu it our Sn ii PIP

or

41 unbroken on

Sairiplo or

CO Rocord liepol

Upon Sample llpc

vYril
IJ j___

..L-



Custody Transfer RecordlLab Work Request

tTEJREVISjONS

RECRA
LabNet

Date Time1
Between

Samples Lables and

COC Record
or

NOTES

Present on Sample

or

or

Received Within

Holding Times

COC Record Present

Upon Sample Rect

or



RECRA
LabNet

division of Recra Environmental Inc
______ __________

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L573 Date Received 10-01-97

PESTICIDEJPCB

The set of samples consisted of three water samples and six soil samples collected

on 09-30-97

The samples and their associated QC samples were extracted on 10-06-97 and analyzed

based on SW846 3rd Edition procedures on 10-12131721222324-97 The extraction

procedure used was based on Methods 3520 and 3540 and the extracts were analyzed

based on Method 8081

The cooler temperatures upon receipt have been recorded on the chain-of-custody

All required holding times for extraction and analysis were met

The soil samples and their associated QC samples received sulfur cleanup for sulfur

The method blank was below the reporting limits for all target compounds

All obtainable surrogate recoveries were within acceptance

All blank spike recoveries were within acceptance criteria

All matrix spike recoveries were within acceptance criteria

10 The following samples required instrument dilutions due to chromatographic anomalies

Sample ID Dilution Factor

Sl 50

S2 50

S3 10

S4 50

S4MS 50

S4MSD 50

S5 50

S6 50

GW2

Reporting limits have been adjusted to reflect the necessary dilutions copy of the

Sample Discrepancy Report SDR has been enclosed

Ihe results presented in this report
relate only to the analytical testing and conditions of the samples at receipt and during storage All pages

of this report are

integral parts
of the analytical data Therefore this report should only be reproduced in its entirety

of 18 pages

001

208 Welsh Pool Road Lionville PA 19341-1333 610-280-3000 Fax 610 280-3041



All initial calibrations associated with this data set were within acceptance criteria

10 All continuing calibration standards analyzed prior to sample extracts were within

acceptance criteria with the exception of
target compound delta-BHC analyzed on 10-20-

97 0910 on the primary and secondary columns The data reflected an increase in

instrument response so the ability to identify delta-BHC was not impaired Since

quantitation was not required the data should not be impacted copy of the Sample
Discrepancy Report SDR has been enclosed

41 /1-131
Michael Taylor Date

Vice President and Laboratory Manager
Lionville Analytical Laboratory

jehpcb\1 0-573608

002



GLOSSARYOF PESTICIDE/PCB DATA

DATA QUALIFIERS

Indicates that the compound was analyzed for but not detected The minimum
detection limit for the sample not the method detection limit is reported with the

e.g lOU

Indicates an estimated value This flag is used in cases where
target analyte is

detected at level less than the lower
quantification level If the limit of quantification

is 10 ugtL and concentration of ug/L is calculated it is reported as 3J

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

Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at dilution

Interference

ABBREVIA liONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and carried through all the

steps in the method Spike recoveries are
reported

BSD Indicates blank spike duplicate

MS Indicates matrix spike

MSD Indicates matrix spike duplicate

DL Indicates that recoveries were not obtained because the extract had to be diluted for
analysis

NA Not Applicable

DF Dilution Factor

NR Not Required

SP
Indicates Spiked Compound

RFW2I-21..035/A.432/96

003



GLOSSARYOF PESTICIDE/PCB DATA

This flag is used for pesticidelAroclor target analyte when there is greater

than 25% difference for detected concentrations between the two GC columns

see Form The lower of the two values is reported on Form and flagged

with

This flag identifies all compounds identified in an analysis at secondary

dilution factor

This flag applies to compound that has been confirmed by GC/MS

RFW 21-21 -035/A-03/97

004



Recra LabNet Philadelphia SampleDiscrepancy Report SDR SDR c17C27

Initiator
Of \1X11S RFW Batch L13 cd1 Parameter fl .o

Date _____________ Samples ________________ Matrix ___________
lient Cd Method swe.cAwvwcLP/ Prep Batch C3

Reason for SDR
COC Discrepancy Tech Profile Error Client Request Sampler Error on C-O-C

Transcription Error Wrong Test Code Other _______________________
General Discrepancy

Missing Sample/Extract Container Broken Wrong Sample Pulled Label lDs Illegible

Hold Time Exceeded Insufficient Sample Preservation Wrong Received Past riold

Improper Bottle Type Not Amenable to Analysis

Note Verified by or Prep Groupj cwcle...signatureldate ___________________________________

QC Problem Include all relevant specific results attach data if necessary

dTh OJL fo ct

Known or Probable Causess

Discussion and Proposed Action Other Description

Re-log
Entire Batch

Following Samples 1-tL tij1jJ1Jip
Re-leach

Re-extract

Re-digest

Revise EDD
Change Test Code to ___________
Place On/Take Off Hold circle

Prpject Manager Instructions. .signature/date

Concur with Proposed Action
____________________

Disagree with Proposed Action See Instruction

Include in Case Narrative

Client Contacted

Date/Person
_________________________

Add
Cancel

Final Action. .slgnatureldate L2.QiJ 24I 2f-tO 0th Explanation
Vetifiedre-circle
Included in Case Narrative

Hard Copy COC Revised

Electronic COC Revised

EDD Corrections Completed

When Final Action has been recorded forward original to QA Specialist for distribution and filing

Route Distribution Route Distribution of Comleted SDR
Initiator Metals Doughty
Lab Manager Michael ar Inorganic Perrone/Leonards

ection Mgr Siery/Durkanie MS LeMin/McIntyre/Taylor/Kasdrasteeleroject
Mgr 1ftkA GC/LC Jarvis/Skrzat/Schnell

QA File Feldman/Racioppi/Basuthakur Log-in Dodson
Data Management Miller Admin Brewer/Keehn/Shafer
Sample Prep Schnell/Swisher Other ____________

RFW 21-21-006/E-05/97

005



Re LaI vil abc ry
Pesticjde/pCBs by GC CLP List Report Date 10/28/97 1312RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page

Cust ID Si S2 S3 S4 S4 S4

Sample RFW 001 002 003 004 004 MS 004 MSD
Information Matrix SOIL SOIL SOIL SOIL SOIL SOIL

D.F 50.0 50.0 10.0 50.0 50.0 50.0Units UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate Decachiorobiphenyl

Tetrachloro-m-xylene
__

Alpha-BHC_______________________ 200 110 48 100 100 100
Beta-BHC_____________________________ 200 110 48 100 100 100
Delta-BHC_______________________ 200 110 48 100 100 100
garnma-BHC Lindane _______________ 200 110 48 100

Heptachior__________________________ 200 110 48 100
Aidrin_________________________ 200 110 48 100
Heptachior epoxide________________ 200 110 48 100 100 100Endosulfan I_________________________ 200 110 48 100 100 100Dieldrin

______________________________ 400 220 96 210
44-DDE___________________________ 400 220 96 210 210 210
Endrin______________________________ 400 220 96 210
Endosulfan II 400 220 96 210 210 21044 DDD_____________________________ 400 220 96 210 210 210
Endosulfan sulfate_________________ 400 220 96 210 210 210
44-DDT___________________________ 400 220 96 210
Methoxychlor____________________ 2000 1100 480 1000 1000 1000Endrin ketone_____________________ 400 220 96 210 210 210Endrin aldehyde__________________ 400 220 96 210 210 210
alpha Chlordane__________________ 200 110 48 100 100 100
gammadhlordane__________________ 200 110 48 100 100 100
Toxaphene_______________________ 20000 11000 4800 10000 10000 10000
Aroclor-1016_________________________ 4000 2200 960 2100 2100 2100
Aroclor-1221_________________________ 8000 4300 1900 4200 4200 4200
Aroclor-1232_________________________ 4000 2200 960 2100 2100 2100
Aroclor-1242__________________________ 4000 2200 960 2100 2100 2100
Aroclor-1248________________________ 4000 2200 960 2100 2100 2100
Aroclor 1254 4000 2200 960 2100 2100 2100
Aroclor-1260_________________________ 4000 2200 960 2100 2100 2100

tJ Analyzed not detected Present below detection limit B- Present in blank NR Not reported NS- Not spikedPercent recovery Diluted out I- Interference NA Not Applicable Outside of EPA CLP QC

yr



Recra LabNet Lionville Laboratory
Pesticide/PCBs by GC CLP List Report Date 10/28/97 1312RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page

Cust ID S5 S6 GW1 GW2 FB-l PBLKBD F.

Sample RFW 005 006 007 008 009 97LE1832-MB1
Information Matrix SOIL SOIL WATER WATER WATER SOIL

D.F 50.0 50.0 1.00 5.00 1.00 1.00Units UG/KG UG/KG UG/L UG/L UG/L UG/KG

Surrogate Decachiorobiphenyl 77 92 94
Tetrachloro-m-xylene 80 88 80

Alpha BHC_______________________ 260 120 0.050 0.25 0.050 1.7
Beta-BHC__________________________ 260 120 0.050 0.25 0.050 1.7
Delta-BHC__________________________ 260 120 0.050 0.25 0.050 1.7
gamma-EHC Lindane _____________ 260 120 0.050 0.25 0.050 1.7
Heptachior________________________ 260 120 0.050 0.25 0.050 1.7
Aidrin_____________________________ 260 120 050 0.25 0.050 1.7
Heptachior epoxide_______________ 260 120 0.050 0.25 0.050 1.7
Endosulfan I______________________ 260 120 0.050 0.25 0.050 1.7
Dieldrin__________________________ 530 240 0.10 0.50 0.10 3.3
44-DIJE__________________________ 530 240 0.10 0.50 0.10 3.3
Endrin____________________________ 530 240 0.10 0.50 0.10 3.3
Endosulfan II 530 240 0.10 0.50 0.10 3.3
44-DDD_______________________ 530 240 0.10 0.50 0.10 3.3
Endosulfan sulfate_______________ 530 240 0.10 0.50 0.10 3.3
44-DDT__________________________ 530 240 0.10 0.50 0.10 3.3
Methoxychior_____________________ 2600 1200 0.50 2.5 0.50 17
Endrin ketone____________________ 530 240 0.10 0.50 0.10 3.3
Endrin aldehyde__________________ 530 240 0.10 0.50 0.10 3.3
aipha-Chiordane__________________ 260 120 0.050 0.25 0.050 1.7
gamma-Chlordane__________________ 260 120 0.050 0.25 0.050 1.7
Toxaphene_________________________ 26000 12000 5.0 25 5.0 170
Aroclor1016______________________ 5300 2400 1.0 5.0 1.0 33
Aroclor-l221______________________ 11000 4700 2.0 10 2.0 67
Aroclor-1232______________________ 5300 2400 1.0 5.0 1.0 33
Aroclor-l242______________________ 5300 2400 1.0 5.0 1.0 33
Aroclor-1248______________________ 5300 2400 1.0 5.0 1.0 33
Aroclor-1254_______________________ 5300 2400 1.0 5.0 1.0 33
Aroclor-1260_______________________ 5300 2400 1.0 5.0 1.0 33

Analyzed not detected Jr Present below detection limit Present in blank NR Not reported NS Not spikedPercent recovery Diluted out Interference NA Not Applicable Outside of EPA CLP QC



Re Lab riD bo ry
Pesticide/PCBs by GC CLP List Report Date 10/28/97 1312

RFW Batch Number 9710L573 Client USACE-DEAL TEST SITE Work Order 11901001003 Page

Cust ID PBLKBD BS PBLKAA PBLKAA BS PBLKAP BSD 00

Sample RFW 97LE1832-MB1 97LE1828-MB1 97LE1828-MB1 97LE1828-MB1
Information Matrix SOIL WATER WATER WATER

D.F 1.00 1.00 1.00 1.00
Units UG/KG UG/L UG/L UG/L

Suirogate Decachiorobiphenyl 99 %- 88 99 98

Tetrachloro-m-xylene 85 65 55 68

Alpha-BHC_________________________ 1.7 0.050 0.050 0.050

Beta-BHC__________________________ 1.7 0.050 0.050 0.050

Delta-BHC_________________________ 1.7 0.050 0.050 0.050

gamma-BHC Lindane _____________ 95 0.050 90 90

Heptachor_________________________ 100 0.050 80 75

Aldrin_______________________________ 100 0.050 80 85

Heptachlor epoxide______________ 1.7 0.050 0.050 0.050
Endosulfan I______________________ 1.7 0.050 0.050 0.050
Dieldriti___________________________ 102 0.10 96 96

44-DDE___________________________ 3.3 0.10 0.10 0.10
Enarin ___________________________ 106 0.10 96 96

Endosulfan II 3.3 0.10 0.10 0.10

44-DDD_________________________ 3.3 0.10 0.10 0.10
Enoosulfan sulfate_______________ 3.3 0.10 0.10 0.10
44 DDT_________________________ 102 0.10 94 94

Methoxychlor____________________ 17 0.50 0.50 0.50
Endrin ketone____________________ 3.3 0.10 0.10 0.10
Endrin aldehyde__________________ 3.3 0.10 0.10 0.10

alpha-Chlordane_________________ 1.7 0.050 0.050 0.050
gamma-chiordane_________________ 1.7 0.050 0.050 0.050

Toxaphene______________________ 170 5.0 5.0 5.0

Aroclor1016_____________________ 33 1.0 1.0 1.0

Aroclor-1221_____________________ 67 2.0 2.0 2.0

Aroclor-1232_____________________ 33 1.0 1.0 1.0

Aroclor-l242_____________________ 33 1.0 1.0 1.0

Aroclor-1248_____________________ 33 1.0 1.0 1.0

Aroclor-1254_____________________ 33 1.0 1.0 1.0

Aroclor-1260_____________________ 33 1.0 1.0 1.0

Analyzed not detected Present below detection limit B- Present in blank NR- Not reported NS- Not spiked
Percent recovery Diluted out Interference NA Not Applicable Outside of EPA CLP QC

1J /t



Recra LabNet Lionviiie Laboratory

PEST/PCB ANALLTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 P.FW LOT 9710L573

CLIENT ID RFW MTX PREP COLLECTION EXTE/PREP ANALYSIS

Si 001 97LE1832 09/30/97 10/06/97 10/23/97
S2 002 97LE1832 09/30/97 10/06/97 10/23/97
S3 003 97LE1832 09/30/97 10/06/97 10/22/97
S4 004 97LE1832 09/30/97 10/06/97 10/23/97
S4 004 MS 97LE1832 09/30/97 10/06/97 10/23/97

S4 004 MSD 97LE1832 09/30/97 10/06/97 10/23/97

S5 005 97LE1832 09/30/97 10/06/97 10/23/97

S6 006 97LE1832 09/30/97 10/06/97 10/24/97

GW1 007 97LE1828 09/30/97 10/05/97 10/13/97

GW2 008 97LE1828 09/30/97 10/05/97 10/17/97
FS-i 009 97LE1828 09/30/97 10/05/97 10/13/97

LAB QC

PBLKBD MEl 97LE1832 N/A 10/06/97 10/21/97
PELKED MEl ES 97LE1832 N/A 10/06/97 10/21/97
PBLKAA MB1 97LF1828 N/A 10/05/97 10/12/97
PBLKAA MEl ES 97LE1828 N/A 10/05/97 10/12/97
PELKAA MEl BSD 97LE1828 N/A 10/05/97 10/12/97

009



JÔL/ 335P
3cq O/V7 7OS

RECRA
RECRA LabNet Use Only

Custody Transfer Record/Lab Work Request LabNet

____ jquid
Eat Final Proj Sampling Date

_______________ _____ IType Container

SolidProject /flO/aci 13 _2QI
1iquid

Project Contact/Phone Volume

Client 41C.Ejg J451 Refrigerator

RECRA Project Manager ___________________________________________________________________________________
QC __________ Del

Preservatives

__________________________________________________ ORGANIC
INORGJ

_________________
ANALYSES

_________
___________Date Recd De Du 32__ REQUESTEDAccount

______________________

MATRIX
Matrix RECRA Lab Use OnlyCODES

QCLab
Date TimeClient ID/Description Chosen MatrixSoil ID

Collected CollectedSE- Sediment

SO Solid

MS MSDSI- Sludge

Waler

3o-qi qo0- Oil

DS- Drum

Solids

ji/DL Drum

A-Air

Liquids

If //5V -/L- EP/ICIP

Leachate

WI Wipe

iccJ
X- Other oV

isCOF- Fish

cv J5V iJ
U/c ---i

/óIO 1/

FIELD rE10EL COMPLETE ONLY SHADED AREAS
DATE/REVISIONS

Special Instructions

1kI7 ./P4 io-ydqs RECRA LabNet Use Only

/t OF Oifl7 oJ 13oflM Samples were COC Tape was

Shipped or Fresent pi OuterMc4cAJT

Airbill 4/1/t Unbroken on Outer

Hand Deiivered Package or

pci DPt 4ries t/ori ViMc 77
1P L-1 wege 2cL SZ

Ambient or Package or

Received in Good Presrit oil
Saruiplo

j9L SmpLe5
Qi/i5

Condition or or
/C

Lf 36C
Labels Indicate

ljrihrokpn on

Properly Preserved
Sample or

by by
by

Samples Lables and Received Vithirr Upon Sample flee

Relinquished Received
Data

TimeiL
ReIinqui Ett fsj

Time

Discrepancies Between
or

COC Record Present

RERITN NOTES
________________________________________________________ COC Recorcp

or Holding Times

.i



Custody Transfer Record/Lab Work Request

RECRA
LabNet

Special instructions

RECRA labNet Use Only

Discrepancies Between

Samples Lables and

COC Record
or

NOTES

Tape was

on Outer

or

an on Outer

or

Present on Sample

or

Unbroken on

Sample or

or

COC Record Presont

Received Within Upon Sample Rect

Holding Times
or

or



2E

WATER PESTICIDE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No tJSACE-DEAL TEST SITE

RFW Lot No 9710L573

CLIENT Si OTHER

SAMPLE NO DCBj TCX

01GW1 77 80

021GW2

O3IFE-1 92 88

O4IPBLKAALE1828-MBl 88 65

O5IPBLKAALE1828-MEl ES 99 55

O6IPBLKAALE1828-ME1 ESJ 98 68

ADVISORY

QC LIMITS

51 DCE Decachiorobipheflyl 22-126

S2 TCX TetrachlorO-m-Xylefle 27-129

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

page of FORM II PEST-i 01/89 Rev

012



2F

SOIL PESTICIDE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No tJSACE-DEAL TEST SITE

RFW Lot No 9710L573

CLIENT Si IOTHER

SAMPLE NO DCE TCX

O1IS1

02jS2 13

03jS3

041S4

O5IS4MS

O6IS4MSD

071S5

081S6 13 13

O9IPELKEDLE1832-MB1 94 80

1OIPELKBDLE1832-ME1 ES 99 85

______________ ____ ____

ADVISORY

QC LIMITS

51 DCB Decachiorobiphenyl 38-122
S2 TCX Tetrachioro-m-xylene 28-118

Column to be used to flag recovery values

Values outside of QC limits

13 Surrogates diluted out

page of FORM II PEST-2 01/89 Rev

013



3F

SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name Recra.LabNet ontract 1901-01-03

Case No USACE-DEAL TEST SITE RFW Lot No 9710L573-004

MATRIX Spike Sample No S4 Level low/med LOW

SPIKE SAMPLE MS MS QC

ADDED ICONCENTRATIONICONCENTP.ATION LIMITS

COMPOUND UG/KG UG/KG UG/KG REC REC

gamma-EEC Lindane __________ 8.39 30 -125

IHeptachior____________________ 8.39 37 -126

lAldrin_________________________ 8.39 Z.ON 27 -133

lDieldrin_______________________ 21.0 40 -125

Endrin_________________________ 21.0 45 -130

144-DDT______________________ 21.0 33 -123

___________________ _____ ________ ________ ____ _____

SPIKE MSD MSD

ADDED CONCENTRATION QC LIMITS

COMPOUND JUG/KG UG/KG REC RPD RPD REC

gamma-BHC Lindane __________ 8.31 .2-- 50 30 -125

Heptachlor_____________________ 8.31 V.4 31 137 -126

Aidrin_________________________ 8.31 2.4r 43 27 -133

Dieldrin______________________ 20.8 38 140 -125

Endrin_________________________ 20.8 45 45 -130

44-DDT______________________ 20.8 133 -123

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

RPD out of outside limits

Spike Recovery out of 12 outside limits

COMMENTS

FORM III PEST-2 5/88 Rev

014



3F

SOIL PESTICIDE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Ccntract 1901-01-03

Case No USACE-DEAL TEST SITE RFW Lot No 97l0L573

MATRIX Spike Sample No PELKBDLE1832-MB1 Level low/med LOW

SPIKE SAMPLE MS MS QC
ADDED JCONCENTRATIONICONCENTPATIONI LIMITS

COMPOUND jUG/KG UG/KG tJG/KG REC REC

gamrna-BHC Lindane ____________ 6.67 6.33 95j 30 -1251
Heptachlor 6.67 6.67 100 37 -126

Aidrin___________________________ 6.67 6.67 100 27 -133

Dieldrin________________________ 16.7 17.0 102 40 -125

IEndrin__________________________ 16.7 17.7 106 45 -130
44-DDT_______________________ 16.7 17.0 102 33 -123

___________________ _____ ________ ________ ____ _____

Column to be used to flag recovery value with an asterisk
Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

FORM III PEST-2 5/88 Rev

015



3E

WATER PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE RFW Lot No 9710L573

MATRIX Spike Sample No PELKAALE1828-ME1 Level low/med LOW

SPIKE SANPLE MS MS QC

ADDED IC0NCENTPATI0NIC0NCENTRATI0Nl LIMITS

COMPOUND IUG/L UG/L UG/L REC REC

gamma-BHC Lindane 0.200 0.180 90 56 -127

Heptachlor______________________ 0.200 0.160 80 -129

Aldrin___________________________ 0.200 0.160 80 48 -133

lDieidrin________________________ 0.500 0.480 96 57 -131

Endrin__________________________ 0.500 0.480 96 46 -150

44-DDT________________________ 0.500 0.470 138 -138

SPIKE MSD MSD

ADDED ICONCENTRATIONI QC LIMITS

COMPOUND ITJG/L UG/L REC RPD RPD REC

gamma-BHC Lindane ____________ 0.200 0.180 90 15 56 -127

Heptachlor_____________________ 0.200 0.150 75 20 50 -129

Aidrin_________________________ 0.200 0.170 85 22 48 -133

Dieldrin_______________________ 0.500 0.480 96 18 57 -131

Endrin_________________________ 0.500 0.480 96 21 46 -150

44-DDT______________________ 0.500 0.470 94 27 38 -138

___________________ _____ ________ ____ ____ ____ _____

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

RPD out of outside limits

Spike Recovery out of 12 outside limits

COMMENTS

FORM III PEST-i 5/88 Rev

116



4C

PESTICIDE METHOD BLANK SUMMARY

rne Recra.LabNet Contract 1901-01-03

No USACE-DEAL TEST SITE

Jab Sample ID 97LE1832-MB1 Lab File ID 10209709 .32

Matrix Soil/Water SOIL Level low/med LOW

Date Extracted 10/06/97 Extraction SepF/Cont/Sonc SONC

Date Analyzed 10/21/97 Date Analyzed 10/21/97

Time Analyzed 1526 Time Analyzed 1526

Instrument ID 09 Instrument ID 10

GC Column ID DBGO8 GC Column ID RTX17O1

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

CLIENT LAB DATE DATE
SAMPLE NO SAMPLE ID ANALYZED 1IANALYZED

O1IS1 19710L573-001 10/23/97 10/23/97

021S2 9710L573-002 10/23/97 10/23/97

031S3 19710L573-003 10/22/97 10/22/97

Q454 97l0L573-004 10/23/97 10/23/97

OSIS4MS I9710L573-004S1 10/23/97 10/23/97

O6IS4MSD 19710L573-004T1 10/23/97 10/23/97
07 S5 l9710L573-005 10/23/97 10/23/97
08 S6 J9710L573-006 10/24/97 10/24/97
09 PBLKBDLE1832-MB1 BS l97LE1832-MB1SI 10/21/97 10/21/97

______________ ________ ______ ______
COMMENTS

page of FORM IV PEST 5/88 Rev

017



Recra LabNet

tJSACE-DEAL TRT STTR

Lab Name ______________

Case No

Lab Sample ID 97LE1828-MB1

Matrix Soil/Water WATER

Date Extracted 10/05/97

Date Analyzed 10/12/97

Time Analyzed 1705

Instrument ID 09

GC Column ID DB608

THIS METHOD BLANK

4C

PESTICIDE METHOD BLANK SUMMARY

Contract 1901-01-03

Lab File ID 10119709 .35

Level low/med LOW

Extraction SepF/Cont/Sonc CONT

Date Analyzed 10/12/97

Time Analyzed 1705

Instrument ID 10

GC Column ID RTX17O1

APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

COMMENTS

CLIENT

SAMPLE NO

01 GW1

02 GW2

03 FB-1

04 PBLKAALE1828-MB1 BS

O5IPBLKAALE1828-MB1 BSD

LAB

SAMPLE ID

97l0L573- 007

9710L573-008

97l0L573-009

97LE1828-MB1S

97LE1828-MB1TI

DATE

ANALYZED

10/13/97

10/17/97

10/13/97

10/12/97

10/12/97

DATE

ANALYZED

10/13/97

10/17/97

10/13/97

10/12/97

10/12/97

rf

page of FORM IV PEST 5/88 Rev

018



RECRA
LabNet

division of Recra Environmental Inc

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L600 Date Received 10-02-97

PESTICIDEIPCB

The set of samples consisted of six water samples and seven soil samples collected

on 10-01-97

The samples and their associated QC samples were extracted on 10-0607-97 and analyzed

based on SW846 3rd Edition procedures on 10-21222428-97 The extraction

procedure used was based on Methods 3520 and 3540 and the extracts were analyzed

based on Method 8081

The cooler temperature upon receipt has been recorded on the chain-of-custody

All required holding times for extraction and analysis were met

The soil samples and their associated QC samples received sulfur cleanup

The method blank was below the reporting limits for all target compounds

One of twenty-two 22 obtainable surrogate recoveries were outside QC limits

however the surrogate recovery acceptance criteria were met i.e no more than one

outlier per sample

All blank spike recoveries were within acceptance criteria

Matrix spike analyses for the soil samples are associated with RFW lot 9710L573 Matrix

spike recoveries were unobtainable for these samples due to the dilutions required for

analyses copy of the Sample Discrepancy Report SDR has been enclosed

10 The following samples required instrument dilutions due to chromatographic anomalies

Sample ID Dilution Factor

S7 10

S8 50

S9 10

Sb 50

Sli

SD1 10

SD2 10

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage
All

pages
of this

report are

integral parts
of the analytical data Therefore this

report
should only be reproduced in its entirety of 19 pages

001

208 Welsh Pool Road Lionville PA 19341-1333 610-280-3000 Fax 610 280-3041



All initial calibrations associated with this data set were within acceptance crteria

10 All continuing calibration standards analyzed prior to sample extracts were within

acceptance criteria with the exception of
target compound delta-BHC analyzed on 10-

2124-97 on the primary and secondary columns The data reflected an increase in

instrument response so the ability to identify delta-BHC was not impaired Since

quantitation was not required the data should not be impacted copy of the Sample

Discrepancy Report SDR has been enclosed

/3

fOP Michael Taylor Date

Vice President and Laboratory Manager
Lionville Analytical Laboratory

jeh\pcb1O-600.608

002



GLOSSARYOF PESTICIDE/PCB DATA

DATA QUALIFIERS

Indicates that the compound was analyzed for but not detected The minimum
detection limit for the sample not the method detection limit is reported with the

e.g lOU

Indicates an estimated value This
flag is used in cases where

target analyte is

detected at level less than the lower quantification level If the limit of quantification

is 10 ug/L and concentration of ug/L is calculated it is reported as 3J

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

Indicates that the compound was detected beyond the calibration range and was

subsequently analyzed at dilution

Interference

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix

spiking solutions and carried through all the steps in the method Spike recoveries are

reported

BSD Indicates blank spike duplicate

MS Indicates matrix spike

MSD Indicates matrix spike duplicate

DL Indicates that recoveries were not obtained because the extract had to be diluted for

analysis

NA Not Applicable

DF Dilution Factor

NR Not Required

SP
Indicates Spiked Compound

RFW21-21-035/A..02196

003



GLOSSARYOF PESTICIDEIPCB DATA

This flag is used for pesticide/Aroclor target analyte when there is greater

than 25% difference for detected concentrations between the two GC columns

see Form The lower of the two values is reported on Form and flagged

with

This flag identifies all compounds identified in an analysis at secondary
dilution factor

This flag applies to compound that has been confirmed by GCIMS

RFW 21-21-03 5/A-03/97

004



Recra LabNet Philadelphia SampleDiscrepancy Report SDR SDR Q7C27
Initiator

Beo VC1 RFW Batch LL3 Parameter

Date \O\2-11 Samples _41 1sV Matrix

Client PIL -TC.1 Method swiŁicAww/cLPI Prep Batch

Reason for SDR
COC Discrepancy Tech Profile Error Clieit Request Sampler Error on C-O-C

Transcription Error Wrong Test Code Other ________________________
General Discrepancy

Missing Sample/Extract Container Broken Wrong Sample Pulled Label IDs Illegible

Hold Time Exceeded Insufficient Sample Preservation Wrong Received Past riold

Improper Bottle Type Not Amenable to Analysis

Note Veritied by or Group clrcle...signature/date ___________________________________

QC Problem Include all relevant specific results attach data if necessary

L1 Lu- \A73

Known or Probable Causess

Discussion and Proposed Action Other Description

Re-log

Entire Batch

Following Samples 1.\jçj-tL jTIJ
Re-leach

Re-extract

Re-digest

Revise EDD
Change Test Code to

Place On/Take Off Hold circle

Pr9ject Manager Instructions. .signature/date L- 9/Concur with Proposed Action fr
Disagree with Proposed Action See Instruction

Include in Case Narrative

Client Contacted

Date/Person

Add

Cancel

Final Action ..signature/date LLOkiL Othr Explanation

yerifiedre-circle
Included in Case Narrative

Hard Copy COC Revised

Electronic COC Revised

EDD Corrections Completed

When Final Action has been recorded forward original to QA Specialist for distribution and filing

Route Distribution Com let SD Route Distribution of ComDleted SDR
Initiator Pjy- Metals DoughtyLab Manager Michael 7aylor Inorganic Perrone/Leonards
Project Mgr /EJJt LiULLL GC/LC Jarvis/Skrzatjschnell

ection Mgr Siery/DurkØJDanie MS LeMin/Mclntyrerraylor/KaJras/seeleQA File Feidman/Racioppi/Basuthakur Log-in Dodson
Data Management Miller Admin Brewer/Keehn/Shafer
Sample Prep Schnell/Swisher Other

RFW 21-21-006/E-05/97

005



ecra LabNet Philadelphia ampie uiscrepancy epor SDR

Initiator

Date

Client

Parameter OO
Matrix ___________
Prep Batch 6/32-

Jn_

__________ RFWBatch 7DLoO
______________ Samples -o

_______________ Method jw/.icAwwIcLP/

Reason for SDR
COC Discrepancy Tech Profile Error Client Request Sampler Error on C-O-C

Transcription Error Wrong Test Code Other

General Discrepancy

Missing Sample/Extract Container Broken Wrong Sample Pulled Label IDs Illegible

Hold Time Exceeded Insufficient Sample Preservation Wrong Received Past Hol

Improper Bottle Type Not Amenable to Analysis

Note Verified by or Groupi circle...signature/date

QC Problem Include all relevant specific results attach data if necessary -1L

Known or Probable Causess

y-\

LQ1L
Discussion and Proposed Action Other Description

Re-log rva -- 2f1aJJJüi-
Entire Batch

Following Samples LiiyvRe-leach

Re-extract -W iD
Re-digest
Revise EDD Qyv-jJ-- t-D
Change Test Code to

Place On/Take Off Hold circle

Project Manager Instructions. .signature/date -.j-._
Coocthr with Proposed Action

4Msagree
with Proposed Action See Instruction

nclude in Case Narrative

Client Contacted
Date/Person

Add

Cancel

Final Action ..signatureidate LLL1h XLIZL Other Explanation
Verifiedre-circIeo/-ki1uded in Case Narrative

Hard Copy COC Revised

Electronic COC Revised

EDD Corrections Completed

When Final Action has been recorded forward original to QA Specialist for distribution and filing

Route Distribution of Completed SDR Route Distribution of Completed SDR
Initiator Te Metals Doughty
Lab

Manager1.Mjchliar Inorganic Perrone/Leonards

Project Mgr GC/LC Jarvis/SkrzatlSchnell
Section Mgr Siery/Du /Daniels MS LeMin/Mclntyre/TayIor/KasdrasteeleQA File Feldman/Racioppi/Basuthakur Log-in Dodson
Data Management Miller Admin Brewer/Keehn/Shafer
Sample Prep Schnell/Swisher Other

RFW 21-21-006/E-05/97

006



Recra LabNet Lionville Laboratory
Pesticide/PCBs by GC CLP List Report Date 10/31/97 1123

RFW Batch Number 9710L600 Client USACEDEAL TEST SITE Work Order 11901001003 Page

Cust ID S7 58 S9 SlO Sil GW3

Sample RFW 001 002 003 004 005 007
Information Matrix SOIL SOIL SOIL SOIL SOIL WATER

D.F 10.0 50.0 10.0 50.0 10.0 1.00
Units UG/KG UG/KG UG/KG UG/KG UG/KG UG/L

Surrogate Decachlorobiphenyl 49
Tetrachloro-m-xylene

38

Alpha-BHC_______________________ 45 110 40 100 31 0.057
Beta-BHC__________________________ 45 110 40 100 31 0.057
Delta-BHC_________________________ 45 110 40 100 31 0.057
gamma-BHC Lindane _____________ 45 110 40 100 31 0.057
Heptachlor________________________ 45 110 40 100 31 0.057
Aldrin_____________________________ 110 40 100 31 0.057
Heptachlor epoxide________________ 45 110 40 100 31 0.057
Endosulfan I______________________ 45 110 40 100 31 0.057
Dieldrifl___________________________ 90 210 81 210 62 0.11
44-DDE__________________________ 90 210 81 210 62 0.11
Endrin_____________________________ 90 210 81 210 62 0.11
Endosulfan II 90 210 81 210 62 0.11
44-DDD__________________________ 90 210 81 210 62 0.11
Endosulfan sulfate_______________ 90 210 81 210 62 0.1144 DDT___________________________ 90 210 81 210 62 0.11
Methoxychior______________________ 450 1100 400 1000 310 0.57
Endrin ketone____________________ 90 210 81 210 62 0.11
Endrin aldehyde__________________ 90 210 81 210 62 0.11
alpha Chlordane__________________ 45 110 40 100 31 0.057
ganma-Chlordane_________________ 45 110 40 100 31 0.057
Toxaphene__________________________ 4500 11000 4000 10000 3100 5.7
Aroclor-1016_______________________ 900 2100 810 2100 620 1.1
Aroclor-1221______________________ 1800 4300 1600 4100 1200 2.3
Aroclor-1232_______________________ 900 2100 810 2100 620 1.1
Aroclor-1242_______________________ 900 2100 810 2100 620 1.1
Aroclor-1248_______________________ 900 2100 810 2100 620 1.1
Aroclor-1254________________________ 900 2100 810 2100 620 1.1
Aroclor-1260______________________ 900 2100 810 2100 620 1.1

U- Analyzed not detected Present below detection limit Present in blank NR- Not reported NS- Not spiked
Percent recovery Diluted out Interference NA Not Applicable Outside of EPA CLP QC



ry

RFW Batch Number 97.0L600

Re La ui abo

Pesticide/pcBs by GC CLP List Report Date 10/31/97 1123
Client USACE-DEAL TEST SITE Work Order 11901001003 Page

GW4 GW5 FBO3

008 009 011
WATER WATER WATER

1.00 1.00 1.00
UG/L UG/L UG/L

Cust ID

Sample RFW
Information Matrix

D.F
Units

Surrogate Decachiorobiphenyl 52 58 61 76 78
Tetrachloro-m-xylene 22 42 58 35 27

Alpha BHC__________
Beta BHC ___________
Delta-EEC__________

gamma-BHC Lindane
Heptachlor _________
Aldrin

WATER

SW SW2 SD1

013 014 015

WATER

Go

SOIL

1.00 1.00 10.0
UG/L UG/L UG/KG

0.064

0.064

0.064

0.064

0.064

0.064

0.064

0.13

0.13

0.13

0.13

0.13

0.13

0.13

0.64

0.13

0.13

0.064

0.064

6.4

1.3

2.5

1.3

1.3

1.3

1.3

1.3

0.057

0.057

0.057

0.057

0.057

0.057

0.057

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.57

0.11

0.11

0.057

0.057

5.7

1.1

2.3

1.1

1.1

1.1

1.1

1.1

0.051

0.051

0.051

0.051

0.051

0.051

0.051

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.51

0.10

0.10

0.051

0.051

5.1

1.0

2.0

1.0

1.0

1.0

1.0

1.0

0.057

0.057

0.057

0.057

0.057

0.057

0.057

0.057

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.57

0.11

0.11

0.057

0.057

5.7

1.1

2.3

1.1

1.1

1.1

1.1

0.057

0.057

0.057

0.057

0.057

0.057

0.057

0.057

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.57

0.11

0.11

0.057

0.057

5.7

1.1

2.3

1.1

1.1

1.1

1.1

22

22

22

22

22

22

22

22

44

44

44

44

44

44

44

220

44

44

22

22

2200

440

870

440

440

440

440

Heptachior epoxide_______________
Endosulfan I______________________

Dieldrin____________
44 DDE__________________________

Endrin____________________________
Endosuifan II

44-DDD_________________________
Endosulfan sulfate________________
44 DDT__________________________

Methoxychior_____________________
Endrin ketone___________________
Endrin aldehyde__________________

alpha-Chlordane____________________

gamma-Chiordane__________________

Toxaphene_______________________

Aroclor-l016______________________

Aroclor-l221______________________

Aroclor-1232______________________

Aroclor-1242______________________
Aroclor 1248

Aroclor-1254___________________

Aroclor-1260______________________

Analyzed not detected Present below detection limit B- Present in blank NR Not reported NS Not spiked
%- Percent recovery Diluted out Interference NA Not Applicable Outside of EPA CLP QC



RF Batch Number 9710L600

Sample

Information

Cust ID

RFW
Matrix

Units

Surrogate Decachi orobiphenyl
Tetrachioro -m-xylene

Alpha BHC

Beta-BHC

Recra LabNet Lionville Laboratory
Pesticide/pCBs by GC CLP List Report Date 10/31/97 1123

Client USACE-DEAL TEST SITE Work Order 11901001003 Page

SD2 PBLKBD PBLKBD BS PBLKAN PBLKAN BS PELKAN BSD

016 97LEl832-1 97LE1832-1 97LE1851-m1 97LE1851-1 97LE1851-MB
SOIL SOIL SOIL WATER WATER WATER

10.0 1.00 1.00 1.00 1.00 1.00
UG/KG UG/KG UG/KG UG/L UG/L UG/L

94 99

80 85

%-

Delta-BHC_________

gamma -BHC Lindane
Heptachlor

1.7

76

40

Aldrin

Heptachlor epoxide________________
Endosulf an

Dieldrii
____________________________

-DDE

Endrin

Endosulf an II

1.7

1.7

1.7

1.7

17

73

42

75

45

1.7

21

21

21

21

21

21

21

21

42

42

42

42

42

42

42

210

42

42

21

1.7

3.3

3.3

3.3

3.3

3.344 ODD

Endosulf an sulfate

-DDT____

Methoxychlor_______________________
Endrin ketone

Endr.n aldehyde___________________
alpha Chlordane_____________________

gamma-Chlordane_____________________

Toxaphene______________________________

Aroclor- 1016

Aroclor- 1221

Aroclor-1232_______________________
Aroc1 or-1242________________________

Aroclor-l248_______________________

Aroclor-1254_______________________

Aroclor-1260_______________________

3.3

3.3

17

3.3

3.3

1.7

0.050 0.050
1.7 0.050 0.050 0.050
1.7 0.050 0.050 0.050
95 0.050 85 85

100 0.050 65 65
100 0.050 60 60
1.7 0.050 0.050 0.050
1.7 0.050 0.050 0.050

102 0.10 92 92
3.3 0.10 0.10 0.10

106 0.10 96 92
3.3 0.10 0.10 0.10
3.3 0.10 0.10 0.10
3.3 0.10 0.10 0.10

102 0.10 100 90
17 050 0.50 0.50

3.3 0.10 0.10 0.10
3.3 0.10 0.10 0.10
1.7 0.050 0.050 0.050
1.7 0.050 0.050 0.050
170 5.0 5.0 5.0

33 1.0 1.0 1.0
67 2.0 2.0 2.0
33 1.0 1.0 1.0
33 1.0 1.0 1.0
33 1.0 1.0 1.0
33 1.0 1.0 1.0

21

2100

420

850

420

420

420

420

420

1.7

170

33

67

33

33

33

33

33

Analyzed not detected Present below detection limit Present in blank NR Not reported NS Not spiked%- Percent recovery Diluted out Interference NA Not Applicable Outside of EPA CLP QC



Recra LabNet Lionville Laboratory
PEST/PCB ANALYTICAL DATA PACKAGE FOR

USACEDEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

S7 001 97LE1832 10/01/97 10/06/97 10/22/97
58 002 97LE1832 10/01/97 10/06/97 10/24/97
S9 003 97LE1832 10/01/97 10/06/97 10/22/97
SlO 004 97LE1832 10/01/97 10/06/97 10/28/97
511 005 97LE1832 10/01/97 10/06/97 10/22/97
GW3 007 97LE1851 10/01/97 10/07/97 10/22/97
GW4 008 97LE1851 10/01/97 10/07/97 10/22/97
GW5 009 97LE1851 10/01/97 10/07/97 10/22/97
FBO3 011 97LE1851 10/01/97 10/07/97 10/22/97
SW1 013 97LE1851 10/01/97 10/07/97 10/22/97
SW2 014 97LE1851 10/01/97 10/07/97 10/22/97
SD1 015 97LE1832 10/01/97 10/06/97 10/22/97
SD2 016 97LE1832 10/01/97 10/06/97 10/22/97

LAB QC

PBLKBD MEl 97LE1832 N/A 10/06/97 10/21/97
PBLKED MB1 BS 97LE1832 N/A 10/06/97 10/21/97
PBLKAN MEl 97LE1851 N/A 10/07/97 10/22/97
PELKAN MB1 BS 97LE1851 N/A 10/07/97 10/22/97
PELKAN MB1 350 97LE1851 N/A 10/07/97 10/22/97

\d

oio
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MATRIX

CODES

8- Soil

SE- Sediment

SO Solid

SI Sludge
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0- Oil

A- Air
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Solids

DL- Drum

Liquids
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WATER PESTICIDE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

RFW Lot No 9710L600

CLIENT 51 OTHER

SANPLE NO DCEI TCX

O1jGW3 49 38

021GW4 52 22

031GW5 58 42

041F503 61 58

0515W1 76 35

061SW2 78 27

O7IPBLKANLE1851-ME1 76 40

O8IPELKANLE1851-ME1 ES 73 42

O9IPBLKANLE1851-ME1 ESD 75 45

______________ ____ ____

ADVISORY

QC LIMITS

51 DCE Decachlorobiphenyl 22-126
S2 TCX Tetrachloro-m-xylene 27-129

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

page of FORM II PEST-l 01/89 Rev

014
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SOIL PESTICIDE SURROGATE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

RFW Lot No 9710L600

CLIENT Si OTHER

SANPLE NO DCBJ TCX

01157 JJ

02158

03jS9

O4jSlO

051S11

O6ISD1
07 SD2

08 PBLKBDLE1B32-ME1 94 80

09 PBLKBDLE1832-ME1 BS 99 85

ADVISORY

QC LIMITS

Si DCB Decachiorobiphenyl 38-122

S2 TCX Tetrachloro-m-xylene 28-118

Column to be used to flag recovery values

Values outside of QC limits

Surrogates diluted out

1_

page of FORM II PEST-2 01/89 Rev

O1
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SOIL PESTICIDE MATRIX SPIKE RECOVERY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE RFW Lot No 9710L600

MATRIX Spike Sample No PBLKBDLE1832-ME1 Level low/med LOW

SPIKE SAMPLE MS MS QC

ADDED ICONCENTRATIONICONCENTRATIONI LIMITS

COMPOtJ1JD UG/KG UG/KG UG/KG REC REC

gamma-El-IC Lindane ____________ 6.67 6.33 95 30 -12E

JHeptachlor______________________ 6.67 6.67 100 137 -126

IAldrin__________________________ 6.67 6.67 100 27 -133

IDieldrin________________________ 16.7 17.0 102 40 -125

lEndrin__________________________ 16.7 17.7 106 45 -130

I44-DDT 16.7 17.0 102 133 -123

___________________ _____ ________ ________ ____ _____

Column to be used to flag recovery value with an asterisk
Values outside of QC limits

Spike Recovery out of outside limits

COMMENTS

/\

\-

FORM III PEST-2 5/88 Rev

016
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WATER PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

-le Recra.LabNet Contract 1901-01-03

No USACE-DEAL TEST SITE RFW Lot No 9710L600

MATRIX Spike Sample No PBLKANLE1B51-MB1 Level low/med LOW

SPIKE SANPLE MS MS QC

ADDED CONCENTRATION CONCENTRATIONI LIMITS

COMPOUND IUG/L UG/L UG/L REC REC

gamma-BHC Lindane ____________ 0.200 0.170 85 56 -127

IHeptachlor 0.200 0.130 65 150 -129

lAidrin___________________________ 0.200 0.120 60 48 -133

loieldrin________________________ 0.500 0.460 92 57 -131

Endrin___________________________ 0.500 0.480 96 46 -150

44-DDT_______________________ 0.500 0.500 100 38 -138

__________________ _____ ________ ________ ____ _____

SPIKE MSD MSD

ADDED CONCENTRATION QC LIMITS

COMPOUND IUG/L UG/L REC RPD RPD REC

gamma-BHC Lindane ____________ 0.200 0.170 85 15 56 -127

Heptachior_____________________ 0.200 0.130 65 20 150 -129

Aldrin_________________________ 0.200 0.120 60 22 148 -133

Dieldrin_______________________ 0.500 0.460 92 18 157 -131

Endrin__________________________ 0.500 0.460 92 21 146 -150

44-DDT______________________ 0.500 0.450 90 10 27 138 -138

__________________ _____ ________ ____ ____ ____ _____

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

RPD out of outside limits

Spike Recovery out of 12 outside limits

COMNENTS

FORM III PEST-i 5/88 Rev

017



4C

PESTICIDE METHOD BLANK SUMMARY

Contract 1901-01-03

CLIENT LAB DATE DATE
SAMPLE NO SAMPLE ID IANALYZED 1jANALYZED 21

011S7 19710L600-001 10/22/97 10/22/97
021S8 j9710L600-002 10/24/97 10/24/97
031S9 19710L600-003 10/22/97 10/22/97
041S10 I9710L600-004 10/28/97 10/28/97
05jS11 19710L600-005 10/22/97 10/22/97
O6ISD1 19710L600-015 10/22/97 10/22/97
0715D2 9710L600-016 10/22/97 10/22/97
O8IPBLKBDLE1832-MB1 ES J97LE1832-MB1SI 10/21/97 10/21/97

______________ ________ ______ ______

page of FORM IV PEST 5/88 Rev

Lab Name Recra.LabNet _________

Case No tJSACE-DEAL TEST SITE

Lab Sample ID 97LE1832-MB1 Lab File ID 10209709 .32

Matrix Soil/Water SOIL Level low/med LOW

Date Extracted 10/06/97 Extraction SepF/Cont/Sonc SONC

Date Analyzed 10/21/97 Date Analyzed 10/21/97

Time Analyzed 1526 Time Analyzed 1526

Instrument ID 09 Instrument ID 10

GC Column ID DBGO8 GC Column ID RTX17Q

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

COMMENTS

016



4C

PESTICIDE METHOD BLANK SUMMARY

Lab Name Recra.LabNet Contract 1901-01-03

Case No USACE-DEAL TEST SITE

Lab Sample ID 97LE1851-MB1

Matrix Soil/Water WATER

Date Extracted 10/07/97

Date Analyzed 10/22/97

Time Analyzed 0120

Instrument ID 35

GC Column ID B608

Lab File ID 10209735

Level low/med LOW

47

Extraction SepF/Cont/Sonc CONT

Date Analyzed 10/22/97

Time Analyzed 0120

Instrument ID 36

GC Column ID TX17O1

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD

COMMENTS

CLIENT

SAMPLE NO

01 GW3

02 GW4

03 GW5

04 FBO3

05 SW1

06 SW2

O7IPBLKANLE1851-MB1 BS

O8IPBLKANLE1851-MB1 BSD

DATE DATE

SAMPLE ID ANALYZED 1IANALYZED

19710L600-007 10/22/97 10/22/97
9710L600-008 10/22/97 10/22/97

J9710L600-009 10/22/97 10/22/97

j9710L600-011 10/22/97 10/22/97
9710L600-013 10/22/97 10/22/97

J9710L600-014 10/22/97 10/22/97

197LE1851-MB1SI 10/22/97 10/22/97

197LE1851-MB1TI 10/22/97 10/22/97

______________________________________________ ____________________________________
____________________________________

wJ

page of FORM IV PEST 5/88 Rev

019



RECRA
LabNet

division of Recra Environmental Inc

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L600 Date Received 10-02-97

METALS CASE NARRATIVE

This narrative covers the analyses of soil and 11 water samples

Samples were prepared and analyzed in accordance with methods checked on the attached

glossary

All analyses were performed within the required holding times

The cooler temperatures have been recorded on the Chain of Custody

All Initial and Continuing Calibration Verifications ICV/CCVs were within control

limits

All Initial and Continuing Calibration Blanks ICB/CCB5 were within control limits

All preparationlmethod blanks were within method criteria Refer to the Inorganics

Method Blank Data Summary

All ICP Interference Check Standards were within control limits

All laboratory control samples LCS were within the laboratory control limits with the

exception of 97L2146-LC1 for Silver at 92.8% range 93.6-106.4% and Lead at 91.1%

range 92.2-107.1% The soil sample results could be biased low for Silver and Lead

Refer to the Inorganics Laboratory Control Standards Report

10 All matrix spike MS and matrix spike duplicate MSD recoveries sample SW1 were

within the 80-120% control limits The MS and MSD recoveries sample S7 for

analyte were outside the 80-120% control limits Refer to the Inorganics Accuracy

Report

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage All pages of this report are

integral parts
of the analytical data Therefore this report should only be reproduced in its

entirety
of 16 pages

001

208 Welsh Pool Road Lioriville PA 19341-1333 61 O-280-3000 Fax 610 280-3041



11 For analytes where the ICP MS is out-of-control post-digestion MS PDS and serial

dilution are performed An interference test is performed on GFAA analytes PDS was

prepared at meaningful concentration levels due to high concentrations of the following

analyte

PDS PDS

Sample ID Element Concentration ppb Recovery

S7 Silver 200 96.1

11 All MSs and MSDs were within the 20% Relative Percent Difference RPD control

limits Refer to the Inorganics Matrix Spike Duplicate Report

12 The duplicate analyses for analyte sample SW1 and analytes sample S7 were

outside the 20% RPD control limits Refer to the Inorganics Precision Report

13 For the purposes of this report the data has been reported to the Instrument Detection

Limit IDL Values between the IDL and the Practical Quantitation Limit PQL are

acquired in region of less-certain quantification

i/-I 2-9
Michael Taylor Date

Vice President and Laboratory Manager

Lionville Analytical Laboratory

skl\m 10-600

002



METALS METHODS GLOSSARY

The following methods are used as reference for the digestion and analysis of samples Contained within tkRVLo q7JOLoD
Leaching Procedure _1310 1311 1312 _Other

CLP Metals Digestion and Analysis Methods _LLMO3.0 ILMO4.0

Metals Digestion Methods 4005A _3010A _3015 _3020A 50A _3051 200.7 _SS17
Other

Metals Analysis Methods

EPA
SW846 EPA STD MTh OSWR CSATHAMAluminum 6010A 200.7

99Antimony 6010A 7041 _200.7 204.2
_99Arsenic 4I010A _7060A _200.7 _206.2 _3113B 99Barium /010A

_200.7 99
Beryllium _6010A _200.7

99Bismuth _6010A _200.7 _1620 _99Boron 6010A _200.7
_99Cadmium 4OlOA _7131A _200.7 _213.2
_99Calcium 6010A

_200.7
_99Chromium l10A _7191 _200.7 218.2
_SS17Cobalt 6010A _200.7

99Copper _6010A _7211 200.7 220.2
_99Iron 6010A 200.7

99Lead l1OA 7421 200.7 _239.2 _3113B 99Lithium 6010A _7430 _200.7 1620 99Magnesium _6010A _200.7
99Manganese 6010A

200.7
99Mercury J470A /1471A _245.1 224552

Molybdenum 6010A _200.7
99Nickel _6010A _200.7

_99Potassium 6010A 7610 _2007 258.1
99Rare Earths 601OA _2007 1620 _99Selenium V6010A _7740 200.7 270.2 3113B 99Silicon 6010A 200.7

1620 99Silica

_010A 200.7 1620 99Silver -6010A _7761 _2007 272.2
99Sodium 6010A 777O _200.7 273.1

Strontium _6010A 200.7
99Thallium 6010A 7841 _200.7 279.2 200.9
99Tin 6010A

200.7
99Titanium 6010A

_200.7
99Uranium 6010A

200.7
1620 99Vanadium _6010A 200.7

99Zinc _6010A 200.7
99Zirconium 6010A

200.7
1620 99

Other____________ Method 003RFW 2I-2I-O33/MU



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

Indicates that the parameter was not detected at or above the reported limit

associated numerical value is the sample detection limit

Indicates that the original sample result is greater than 4x the spike amount added

ABBREVIATIONS

MB Method or Preparation Blank

MS Matrix Spike

MSD Matrix Spike Duplicate

REP Sample Replicate

LCS Laboratory Control Sample

NC Not calculated

ANALYTICAL METAL METHODS

Not included in the method element list

Modified Hg Hg and Hg2 require less total volume of digestate due to the

autosampler analysis Sample volumes and reagents for mercury determinations in

water and soil have been proportionately scaled down to adapt to this semi-

automated technique The sample volume used for water analysis is 33 mL For

soils 0.1 grams of sample is taken to final volume of 50 mL including all

reagents

Modified Hg Hg and Hg2 require less total volume of digestate due to the

autosampler analysis Sample volumes and reagents for mercury determinations in

water and soil have been proportionately scaled down to adapt to this semi-

automated technique The sample volume used for water analysis is 33 mL For

soils three 0.1 gram of sample is taken to final volume of 50 mL including all

reagents

Flame AA

Graphite Furnace AA

RFW 21-21L-0331N-1O/96

004



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE

WORK ORDER 11901-001-003-0001-00

SAMPLE SITE ID

-001

ANALYTE

Silver Total

Arsenic Total

Barium Total

Cadmium Total

Chromium Total

Mercury Total

Lead Total

Selenium Total

RECRA LOT 9710t600

REPORTING

RESULT UNITS LIMIT

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

S7

-002 58

-003 89

0.22 uMG/KG
246 MG/KG

92.7 MG/KG

0.78 MG/KG

25.0 MG/KG

0.05 MG/KG

24.4 MG/KG

6.6 MG/KG

0.10 uMG/KG
69.7 MG/KG

35.0 MG/KG

0.16 MG/KG

30.1 MG/KG

0.02 MG/KG

3.9 MG/KG

0.78 MG/KG

0.22

0.66

09

0.11

16

05

0.79

1.2

10

0.31

0.03

05

08

02

0.37

96

0.19

.97

05

0.1

0.14

04

0.69

1.0

Silver Total

Arsenic Total

Barium Total

Cadmium Total

Chromium Total

Mercury Total

Lead Total

Selenium Total

Silver Total

Arsenic Total

Barium Total

Cadmium Total

Chromium Total

Mercury Total

Lead Total

Selenium Total

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.19

504

102

0.1

31.2

0.07

26.31

4.0

uIMG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/ KG

MG/ KG

MG/KG

005



Recra LabNet tionville

INORGANICS DATA SUMMARY REPORT 11/07/97

CLIENT tJ5ACE-DEAL TEST SITE

WORK ORDER 11901-001-003-0001-00

SAMPLE

-004

SITE ID

510

RECRA LOT 9710L600

-005 511

-007 OW3

REPORTING DILUTION

ANALYTE RESULT UNITS LIMIT FACTOR

Silver Total 0.1 MG/KG 0.1 1.0

Arsenic Total 25.4 MG/KG 0.30 1.0

Barium Total 18.6 MG/KG 0.02 1.0

Cadmium Total 0.1 MG/KG 0.05 1.0

Chromium Total 37.0 MG/KG 0.07 1.0

Mercury Total 0.02 MG/KG 0.02 1.0

Lead Total 4.03 MG/KG 0.36 1.0

Selenium Total 0.55 MG/KG 0.55 1.0

Silver Total 0.15
u3

MG/KG 0.15 1.0

Arsenic Total 157 MG/KG 0.44 1.0

Barium Total 114 MG/KG 0.04 1.0

Cadmium Total 0.16 MG/KG 0.07 1.0

Chromium Total 19.1 MG/KG 0.11 1.0

Mercury Total 0.12 MG/KG 0.03 1.0

Lead Total 28.9j MG/KG 0.53 1.0

Selenium Total 3.2 MG/KG 0.82 1.0

Silver Total 0.80 UO/L 0.82 1.0

Arsenic Total 53.6 UG/L 2.4 1.0

Barium Total 84.4 UG/L 0.20 1.0

Cadmium Total 0.68 UG/L 0.40 1.0

Chromium Total 474 UO/L 0.60 1.0

Mercury Total 0.10 UG/L 0.20 1.0

Lead Total 17.7 UG/L 2.5 1.0

Selenium Total 11.2 UG/L 4.4 1.0



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L600

WORK ORDER 11901-001-003-0001-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-008 GW4 Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 374 .J UG/L 2.4 1.0

Barium Total 186 UG/L 0.20 1.0

Cadmium Total 2.71 UG/L 0.40 1.0

Chromium Total 767 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 8l.l UG/L 2.9 1.0

Selenium Total
24.9

UG/L 4.4 1.0

-009 GWS Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 37.9 UG/L 2.4 1.0

Barium Total 53.7 UG/L 0.20 1.0

Cadmium Total 0.40 UG/L 0.40 1.0

Chromium Total 478 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 12.2 UG/L 2.9 1.0

Selenium Total 9.8 UG/L 4.4 1.0

-011 FBO3 Silver Soluble 0.80 UG/L 0.80 1.0

Arsenic Soluble 2.4 UG/L 2.4 1.0

Barium Soluble 0.35 UG/L 0.20 1.0

Cadmium Soluble 0.40 UG/L 0.40 1.0

Chromium Soluble 1.0 tJG/L 0.60 1.0

Mercury Soluble 0.10 UG/L 0.10 1.0

Lead Soluble 3.4 UG/L 2.9 1.0

Selenium Soluble 4.4 UG/L 4.4 1.0



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

.1 USACE-DEAL TEST SITE RECRA LOT 9710L600

ORDER 11901-001-003-0001-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-013 SW1 Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 2.4 T.JG/L 2.4 1.0

Barium Total 30.9 UG/L 0.20 1.0

Cadmium Total 0.40 UG/L 0.40 1.0

Chromium Total 0.60 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 2.9 tJG/L 2.9 1.0

Selenium Total 4.4 UG/L 4.4 1.0

-014 SW2 Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 2.4 UG/L 2.4 1.0

Barium Total 42.8 UG/L 0.20 1.0

Cadmium Total 0.40 UG/L 0.40 1.0

Chromium Total 0.621 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 2.9 UG/L 2.9 1.0

Selenium Total 4.4 IJG/L 4.4 1.0

-015 SD1 Silver Total 0.09 MG/KG 0.09 1.0

Arsenic Total 6.1 MG/KG 0.28 1.0

Barium Total 30.3 MG/KG 0.02 1.0

Cadmium Total 0.17 MG/KG 0.05 1.0

Chromium Total 8.5 MG/KG 0.07 1.0

Mercury Total 0.02 MG/KG 0.02 1.0

Lead Total 17.8 MG/KG 0.34 1.0

Selenium Total 0.52 MG/KG 0.52 1.0

008



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

CLIENT JJSACE-DEAL TEST SITE RECRA LOT 9710L600

WORK ORDER 11901-001-003-0001-00

REPORTING DILUTION

ANALYTE RESULT UNITS LIMIT FACTOR

Silver Total

Arsenic Total

Barium Total

Cadmium Total

Chromium Total

Mercury Total

Lead Total

Selenium Total

SA1IPLE SITE ID

-016 802

-017 GW2

-018 GW3

0.10

3.9

20.4

0.11

5.8

0.02

15.7

0.56

MG/KG

MG/ KG

MG/KG

MG/KG

MG/ KG

MG/KG

MG/KG

MG/KG

10

0.31

03

05

0.08

02

0.37

56

0.80

2.4

0.20

0.40

0.60

10

2.9

4.4

0.80

2.4

0.20

0.40

0.60

10

2.9

4.4

Silver Soluble

Arsenic Soluble

Barium Soluble

Cadmium Soluble

Chromium Soluble

Mercury Soluble

Lead Soluble

Selenium Soluble

Silver Soluble

Arsenic Soluble

Barium Soluble

Cadmium Soluble

Chromium Soluble

Mercury Soluble

Lead Soluble

Selenium Soluble

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.80 UG/L

55.9 UG/L

7.8 UG/L

0.40 uUG/L
5.6 4UG/L
0.10 UG/L

2.9 TJG/L

5.9 JA UG/L

0.80 UG/L

3.3 UG/L

23.6 UG/L

0.40 uUG/L
0.60 uUG/L
0.10 UG/L

2.9 uUG/L
4.4 UG/L

009



Recra LabNet Lionville

INORGPNICS DATA SU894ARY REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L600

WORK ORDER 11901-001-003-0001-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-019 GW4 Silver Soluble 0.80 UG/L 0.80 1.0

Arsenic Soluble 39.4 TJG/L 2.4 1.0

Barium Soluble 9.7 UG/L 0.20 1.0

Cadmium Soluble 0.57 UG/L 0.40 1.0

Chromium Soluble 7.7 UG/L 0.60 1.0

Mercury Soluble 0.10 UG/L 0.10 1.0

Lead Soluble 2.9 ul UG/L 2.9 1.0

Selenium Soluble 4.4 uUG/L 4.4 1.0

-020 SW1 Silver Soluble 0.80 UG/L 0.80 1.0

Arsenic Soluble 2.4 UG/L 2.4 1.0

Barium Soluble 28.9 UG/L 0.20 1.0

Cadmium Soluble 0.40 UG/L 0.40 1.0

Chromium Soluble 0.60 UG/L 0.60 1.0

Mercury Soluble 0.10 UG/L 0.10 1.0

Lead Soluble 2.9 UG/L 2.9 1.0

Selenium Soluble 4.4 UG/L 4.4 1.0

-021 SW2 Silver Soluble 0.80 UG/L 0.80 1.0

Arsenic Soluble 2.4 UG/L 2.4 1.0

Barium Soluble 41.1 UG/L 0.20 1.0

Cadmium Soluble 0.40 UG/L 0.42 1.0

Chromium Soluble 0.64 UG/L 0.62 1.0

Mercury Soluble 0.10 UG/L 012 1.0

Lead Soluble 2.9 UG/L 2.9 1.0

Selenium Soluble 4.4 UG/L 4.4 1.0



Recra LabNet Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE ll/D7/97

CLIENT USACEDEAL TEST SITE RECRA LOT It 97100600

WORK ORDER 11901-00l-003000100

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

BLANK1 97L2146-MB1 Silver Total 0.08 MG/KG 0.08 1.0

Arsenic Total 0.24 MG/KG 0.24 1.0

Barium Total 0.02 MG/KG 0.02 1.0

Cadmium Total 0.04 MG/KG 0.04 1.0

Chromium Total 0.26 MG/KG 0.06 1.0

Lead Total 0.29 MG/KG 0.29 1.0

Selenium Total 0.44 MG/KG 0.44 1.0

BLANK1 97C0799-MB1 Mercury Total 0.02 MG/KG 0.02 1.0

BLANK1 97L2144-MB1 Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 2.4 UG/L 2.4 1.0

Barium Total 0.20 UG/L 0.20 1.0

Cadmium Total 0.40 UG/L 0.40 1.0

Chromium Total 1.1 UG/L 0.60 1.0

Lead Total 2.9 UG/L 2.9 1.0

Selenium Total 4.4 UG/L 4.4 1.0

BLANK1 97C0793-MB1 Mercury Total 0.10 UG/L 0.10 1.0

011



Recra LabNet Lionville

INORGANICS ACCURACY REPORT 11/07/97

SITE ID ANALYTE

RECRA LOT 9710L600CLIENT tJSACE-DEAL TEST SITE

WORK ORDER 11901-001-003-0001-00

SAMPLE

-001 S7

-013 SW1

SPIKED INITIAL SPIKED DILUTION

SAMPLE RESULT AMOUNT %RECOV FACTORSPK

Silver Total 12.1 0.22u 13.1 92.4 1.0

Silver Total MSD 12.5 0.22u 13.5 92.6 1.0

Arsenic Total 589 246 525 1.0

Arsenic Total MSD 614 246 541 .7.9 1.0

Barium Total 852 92.7 525 87.3 1.0

Barium Total MSD 572 92.7 541 88.7 1.0

Cadmium Total 12.1 0.78 13.1 86.4 1.0

Cadmium Total MSD 12.4 0.78 13.5 86.0 1.0

Chromium Total 82.5 25.0 52.5 109.5 1.0

Chromium Total MSD 75.4 25.0 54.1 93.2 1.0

Mercury Total 0.41 0.05u 0.46 91.0 1.0

Mercury Total MSD 0.42 0.05u 0.46 92.3 1.0

Lead Total 142 24.4 131 89.3 1.0

Lead Total MSD 146 24.4 135 89.9 1.0

Selenium Total 482 6.6 525 90.4 1.0

Selenium Total MSD 495 6.6 541 903 1.0

Silver Total 48.8 0.80u 50.0 97.2 1.0

Silver Total MSD 49.5 0.80u 50.0 99.0 1.0

Arsenic Total 1940 2.4 2000 96.8 1.0

Arsenic Total MED 1940 2.4 2000 96.8 1.0

Barium Total 2300 30.9 2000 98.4 1.0

Barium Total MED 1990 30.9 2000 98.1 1.0

Cadmium Total 48.7 0.40u 50.0 97.4 1.0

Cadmium Total MED 48.2 0.40u 50.0 96.4 1.0

Chromium Total 192 60u 200 96 1.0

Chromium Total MSD 192 0.60u 200 99.8 1.0

Lead Total 476 2.9 501 95.1 1.0

Lead Total MSD 472 2.9 500 94.4 1.0

Selenium Total 19J 4.4 2003 95.5 1.0

Selenium Total MSD 1920 4.4 2000 .1 1.0

112



Recra LabNet Lionville

INORGANICS DUPLICATE SPIKE REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L600

WORK ORDER 11901-001-003-0001-00

SPIKE1 SPIKE2

SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF

-001 S7 Silver Total 92.4 92.6 0.24

Arsenic Total 65.2 67.9 4.0

Barium Total 87.3 88.7 1.5

Cadmium Total 86.4 86.0 0.39

Chromium Total 109.5 93.2 16.1

Mercury Total 91.0 92.3 1.4

Lead Total 89.3 89.9 0.76

Selenium Total 90.4 90.3 0.12

-013 SW1 Silver Total 97.2 99.0 1.8

Arsenic Total 96.8 96.8 0.098

Barium Total 98.4 98.1 0.29

Cadmium Total 07.4 96.4 1.0

Chromium Total 96.0 95.8 0.21

Lead Total 95.1 94.4 0.70

Selenium Total 95.6 96.1 0.56

013



Recra LabNet Lionville

INORGPNICS PRECISION REPORT 11/07/97

RECRA LOT 97100600
USACE-DEAL TEST SITE

CEDER 11901-001-0030001-00

SAMPLE SITE ID

-OO1REP S7

-O13REP SW1

INITIAL DILUTION

ANALYTE RESULT REPLICATE RPD FACTOR REP

Silver Total 0.22u 0.22u NC 1.0

Arsenic Total 246 116 72.1 1.0

Barium Total 92.7 66.2 33.4 1.0

Cadmium Total 0.78 0.12 1.0

Chromium Total 25.0 34.9 33.1 1.0

Mercury Total 0.05u 0.05u NC 1.0

Lead Total 24.4 22.5 8.1 1.0

Selenium Total 6.6 4.5 37.8 1.0

Silver Total 0.80u O.80u NC 1.0

Arsenic Total 2.4 2.4 NC 1.0

Barium Total 30.9 30.3 2.0 1.0

Cadmium Total 0.40u 0.40u NC 1.0

Chromium Total 0.60u 0.95 1.0

Lead Total 2.9 2.9 NC 1.0

Selenium Total 4.4 4.4 NC 1.0

014



Recra LabNet Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L600

WORK ORDER 11901-001-003-0001-00

SPIKED SPIKED

SANPLE SITE ID ANALYTE SANPLE AMOUNT UNITS %RECOV

LCS1 97L2146-LC1 Silver LCS 46.4 50.0 MG/KG 92.8

Arsenic LCS 890 1000 MG/KG 89.0

Barium LCS 456 500 MG/KG 91.2

Cadmium LCS 22.8 25.0 MG/KG 91.2

Chromium LCS 46.1 50.0 MG/KG 92.2

Lead LCS 228 250 MG/KG 91.1

Selenium LCS 871 1000 MG/KG 87.1

LCS1 97C0799-LC1 Mercury LCS 3.0 2.9 MG/KG 103.5

LCS1 97L2144-LC1 Silver LCS 497 500 UG/L 99.4

Arsenic LCS 9740 10000 UG/L 97.4

Barium LCS 4790 5000 tJG/L 95.8

Cadmium LCS 247 250 UG/L 98.7

Chromium LCS 489 500 UG/L 97.8

Lead LCS 2450 2500 UG/L 98.0

Selenium LCS 9720 10000 UG/L 97.2

LCS1 97C0793-LC1 Mercury LCS 5.5 5.0 UG/L 109.6

015



Recra LabNet Lionville Laboratory
iNORGANIC ANALYTICAL DATA PACKAGE FOR

tJSACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

S7

SILVER TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97

SILVER TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97

SILVER TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

SILVER TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97
CADMIUM TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97
CHROMIUM TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 001 97C0799 10/01/97 10/21/97 10/22/97

MERCURY TOTAL 001 REP 97C0799 10/01/97 10/21/97 10/22/97
MERCURY TOTAL 001 MS 97C0799 10/01/97 10/21/97 10/22/97
MERCURY TOTAL 001 MSD 97C0799 10/01/97 10/21/97 10/22/97

LEAD TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97

LEAD TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97
LEAD TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

LEAD TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 001 97L2146 10/01/97 10/28/97 10/29/97
SELENIUM TOTAL 001 REP 97L2146 10/01/97 10/28/97 10/29/97
SELENIUM TOTAL 001 MS 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 001 MSD 97L2146 10/01/97 10/28/97 10/29/97

S8

SILVER TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

016



Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOP

USACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

ARSENIC TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 002 97C0799 10/01/97 10/21/97 10/22/97

LEAD TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 002 97L2146 10/01/97 10/28/97 10/29/97

S9

SILVER TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 003 97C0799 10/01/97 10/21/97 10/22/97

LEAD TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 003 97L2146 10/01/97 10/28/97 10/29/97

Sb

SILVER TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 004 97C0799 10/01/97 10/21/97 10/22/97

LEAD TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 004 97L2146 10/01/97 10/28/97 10/29/97

Sn

SILVER TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97
ARSENIC TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97

CADMIUM TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 005 97C0799 10/01/97 10/21/97 10/22/97
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Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOP

tJSACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

LEAD TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 005 97L2146 10/01/97 10/28/97 10/29/97

GW3

SILVER TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97
ARSENIC TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97
BARIUM TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97
MERCURY TOTAL 007 97C0793 10/01/97 10/21/97 10/22/97
LEAD TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM TOTAL 007 97L2144 10/01/97 10/28/97 10/28/97

GW4

SILVER TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97
ARSENIC TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97
BARIUM TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97
MERCURY TOTAL 008 97C0793 10/01/97 10/21/97 10/22/97
LEAD TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM TOTAL 008 97L2144 10/01/97 10/28/97 10/28/97

GW5

SILVER TOTAL 009 97L2144 10/01/97 10/28/97 10/28/97
ARSENIC TOTAL 009 97L2144 10/01/97 10/28/97 10/28/97
BARIUM TOTAL 009 97L2144 10/02/97 10/28/97 10/28/97
CADMIUM TOTAL 009 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM TOTAL 009 97L2144 10/01/97 10/28/97 10/28/97
MERCURY TOTAL 009 97C0793 10/01/97 10/21/97 10/22/97
LEAD TOTAL 009 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM TOTAL 009 97L2144 10/01/97 10/28/97 10/28/97

FB 03

SILVER SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97
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Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

ARSENIC SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97

BARIUM SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97

CADMIUM SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97

CHROMIUM SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97

MERCURY SOLUBLE 011 97C0793 10/01/97 10/21/97 10/22/97

LEAD SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97

SELENIUM SOLUBLE 011 97L2144 10/01/97 10/28/97 10/28/97

SW

SILVER TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97

SILVER TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97

SILVER TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97

SILVER TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97

ARSENIC TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97

ARSENIC TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97

ARSENIC TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97

ARSENIC TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97

BARIUM TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97

BARIUM TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97

BARIUM TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97
BARIUM TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97

CADMIUM TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97

CADMIUM TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97

CADMIUM TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97

CHROMIUM TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97

MERCURY TOTAL 013 97C0793 10/01/97 10/21/97 10/22/97
LEAD TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97
LEAD TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97
LEAD TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97
LEAD TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM TOTAL 013 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM TOTAL 013 REP 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM TOTAL 013 MS 97L2144 10/01/97 10/28/97 10/28/97
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Recra LabNet Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOP

USACE-DEAL TEST SITE

RECEIVED 10/02/97 RFW LOT 9710L600

ENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

SELENIUM TOTAL 013 MSD 97L2144 10/01/97 10/28/97 10/28/97

SW2

SILVER TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

ARSENIC TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

BARIUM TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

CADMIUM TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

CHROMIUM TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

MERCURY TOTAL 014 97C0793 10/01/97 10/21/97 10/22/97

LEAD TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

SELENIUM TOTAL 014 97L2144 10/01/97 10/28/97 10/28/97

SD1

SILVER TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97

BARIUM TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97
CADMIUM TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97

CHROMIUM TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 015 97C0799 10/01/97 10/21/97 10/22/97

LEAD TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97

SELENIUM TOTAL 015 97L2146 10/01/97 10/28/97 10/29/97

SD2

SILVER TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97

ARSENIC TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97
BARIUM TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97
CADMIUM TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97
CHROMIUM TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97

MERCURY TOTAL 016 97C0799 10/01/97 10/21/97 10/22/97

LEAD TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97
SELENIUM TOTAL 016 97L2146 10/01/97 10/28/97 10/29/97

GW2

SILVER SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/J7



Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

ARSENIC SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/97
BARIUM SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/97
MERCURY SOLUBLE 017 97C0793 10/01/97 10/21/97 10/22/97
LEAD SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM SOLUBLE 017 97L2144 10/01/97 10/28/97 10/28/97

GW3

SILVER SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97
ARSENIC SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97
BARIUM SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97
MERCURY SOLUBLE 018 97C0793 10/01/97 10/21/97 10/22/97
LEAD SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM SOLUBLE 018 97L2144 10/01/97 10/28/97 10/28/97

GW4

SILVER SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97
ARSENIC SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97
BARIUM SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97
MERCURY SOLUBLE 019 97C0793 10/01/97 10/21/97 10/22/97
LEAD SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97
SELENIUM SOLUBLE 019 97L2144 10/01/97 10/28/97 10/28/97

SW1

SILVER SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97
ARSENIC SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97
BARIUM SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97
CADMIUM SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97
CHROMIUM SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97
MERCURY SOLUBLE 020 97C0793 10/01/97 10/21/97 10/22/97
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Recra LabNet Lioriville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

LEAD SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97

SELENIUM SOLUBLE 020 97L2144 10/01/97 10/28/97 10/28/97

SW2

SILVER SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

ARSENIC SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

BARIUM SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

CADMIUM SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

CHROMIUM SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

MERCtJRY SOLUBLE 021 97C0793 10/01/97 10/21/97 10/22/97

LEAD SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

SELENIUM SOLUBLE 021 97L2144 10/01/97 10/28/97 10/28/97

LAB QC

SILVER LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

SILVER TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

ARSENIC LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

ARSENIC TOTAL MB1 97L2146 N/A 10/28/97 10/29/97

BARIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

BARIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

CADMIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

CADMIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

CHROMIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

CHROMIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

MERCURY LABORATORY LC1 BE 97C0799 N/A 10/21/97 10/22/97

MERCURY TOTAL MEl 97C0799 N/A 10/21/97 10/22/97

LEAD LABORATORY LC1 BS 97L214G N/A 10/28/97 10/29/97

LEAD TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

SELENIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

SELENIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

SILVER LABORATORY LC1 ES 97L2l44 N/A 10/28/97 10/28/97

SILVER TOTAL MB1 97L2l44 N/A 10/28/97 10/28/97

ARSENIC LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97

ARSENIC TOTAL MB1 97L2l44 N/A 10/28/97 10/28/97

BARIUM LABORATORY LC1 ES 97L2l44 N/A 10/28/97 10/28/97

BARIUM TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
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Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOP

USACE-DEAL TEST SITE

DATE RECEIVED 10/02/97 RFW LOT 9710L600

CLIENT ID /ANALYsIs RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

CADMIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
CADMIUM TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
CHROMIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
CHROMIUM TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
MERCURY LABORATORY LC1 ES 97C0793 N/A 10/21/97 10/22/97
MERCURY TOTAL MEl 97C0793 N/A 10/21/97 10/22/97
LEAD LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
LEAD TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
SELENIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
SELENIUM TOTAL MEl 97L2144 N/A 10/28/97 10/28/97

023



Samples were COC Tape was

Shipped 4..ror Presen Outer

Hand liver

AiilI

ackag1 or

Unbrorn Outer

AmbIent ole Packagj br

Receve
In presLii Sa le

Condition or NI or

Labels IndcaI
Unbroken on

tVd
Sample or

Propsdy or

COC Record Present

Ascoived Withrn Upon leRect

or
or

RECRA LabNet Use Only

Custody Transfer RecordlLab Work Request

RECRA
LabNet

Client 1/M Cf77
Est.FinelProj.S.mpllngDatp .7
prol.ct

Project Contact/Phon

RECRA Proj.ct Manager i1
OC 0.1 TAT 3C

Refrigerator

5/TypeContainer
Liquid JI
Sofid

Volume

Preservatives

REQUESTED

1RECRALU$.OfflYT
Ultrix

Nt_
MATRIX

CODEt

imnt
SO-Solid

IL- Sludge

rer
0$-rn

DL

L-LP
ale

/D- 7Dat..II-

ID
Client ID/DescrIptIon

2L 57

17

Matrix

OC

Ch7n

-L

6/1

24eW

2IL fRo

i4J

-____
O92J

S4/1//4ID

ija 2X
FIELD PERSONNEL COMPLETE ONLY SHADED AREAS

Sp.clsI Instructions

ftm2z- 4t1g

1o1t

DATE/REVISIONS1A1cdkL

R.linqulsh.d

by

L/M
I-

Rscvsd
by

fiv hoHie ft
4.pl6fez WtA2r/

Vt3i4 t4l kL ci 3.f/1b5

510O

RECRA LabNet Use Only

Time Relinquished

by

Ltr
k-/171 /3to

Received

by
Deis Tim Discrepancies Between

Sam
COCRecord

NOTES



RECRA LabNet Use Only

Client TaF5T Ref rigerator

Eat Final Proj Sampling Date
I/Type Container

Project t9 R4-V is
UquldProject Contact/Phone id 44 ç3 Volume
flLRECRA Project Manag.r

OC____
ORGANIC

Date Recd

Preservaiv

Account

ANALYSES

REQUESTED

a___
MATRIX

MatI j_CRAabJUseO7
Lab

ClIent IDIDsscrlption Chosen Matris
Oats Time

Colisctsd CoilectsdSE Sediment

cODES
QC

Soil ID

$0-Solid

SL- Sludge

W-WaIer LLP8a3 __oIl

08-0mm
A-Ak --

fl-
DL- Onan

Solds

L-EP/TCLp

wl.w
F- Ash

Isachate

X-Offier

2C4IJ/
FIELD PERSONNEL COMPLETE ONLY SHADED AREAS IDATEMEVIsIONS
Special InstructIon iC4 dLii- ó1/1 Zdume RECRA LabNet Use Only

Samples were COG Aape

HandDeIivered Pv or

pped or Pr4inyi Outer

OtJboken on Outer

C95 a9/c2
Ambient or ChflJackage or

Con YorN
Receive

rr
esent on Sample

Pr ed
Unbroken on

Saes

Sample or
Rinqulshed Received

Date

Upon Sample Rect

by
by

Holding Tim

or

had Rscelv.d
Date Time Discrepancies Between

lvedWnN
coc liecorri Presont

COC Record or
or

Custody Transfer Record/Lab Work Request

RECRA
LabNet



RECRA LabNet Use Only

Custody Transfer Record/Lab Work Request

Client 54F 7cj_ je

DateRO Date Due

Account

RefrIgerator

REQUESTED

Date Timi
Matrix

Collected Collected

RECRAL$ lie Only

IiMATRIX

CODES

Soil

SE-Sediment

SO-Solid

SL Sludge

WWater

A- Air

OS-Drum

tb
ID

Cult iC ptlon

Matrix

OC
Ch

iefl

I_
Special instructions

FIELD PERSONNEL COMPLETE ONLY SHADED AREAS DATE/REVISIONS

_____ 2_
_____

_____

_____

_____ 6_

RECRA LabNet Use Only

Relinquished

by

ReceIved
Date Time

Relinquished Received

lby Ii by by

Samples were

Shipped or

Hand Delivered

Airbill __________

1rrc
Date

COC Tape

Prese Outer

Pka Vor

nbroken on Outer

AmbIent or Chlile ackage or

ReceIved gresent on Sample

Condltio or

Unbroken on

Pre ed Sample or

or

Discrepancies Between

Samples Lables and ived Within

COC Record ding Times

NOTES or

Time COC Record Present

Upon Sample flpr

or

II



RECRA
LabNet

division of Recra Environmental Inc

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client USACE-DEAL TEST SITE W.O 11901-001-003-0001-00

RFW 9710L573 Date Received 10-01-97

METALS CASE NARRATIVE

This narrative covers the analyses of soil and water samples

Samples were prepared and analyzed in accordance with methods checked on the attached

glossary

All analyses were performed within the required holding times

The cooler temperature has been recorded on the Chain of Custody

All Initial and Continuing Calibration Verifications ICV/CCVs were within control

limits

All Initial and Continuing Calibration Blanks ICB/CCBs were within control limits

All preparationlmethod blanks were within method criteria Refer to the Inorganics

Method Blank Data Summary

All ICP Interference Check Standards were within control limits

All laboratory control samples LCS were within the laboratory control limits with the

exception of 97L2146-LC1 for Silver at 92.8% range 93.6-106.4% and Lead at 91.1%

range 92.2-107.1% The soil sample results could be biased low for Silver and Lead

Refer to the Inorganics Laboratory Control Standards Report

10 The Mercury matrix spike MS and matrix spike duplicate MSD recoveries were within

the 80-120% control limits Refer to the Inorganics Accuracy Report

11 The Mercury MSs and MSDs were within the 20% Relative Percent Difference RPD
control limits Refer to the Inorganics Matrix Spike Duplicate Report

12 The duplicate Mercury analyses were within the 20% RPD control limits Refer to the

Inorganics Precision Report

13 For the purposes of this report the data has been reported to the Instrument Detection

Limit IDL Values between the IDL and the Practical Quantitation Limit PQL are

acquired in region of less-certain quantification

/1-12

Michael Taylor
Date

Vice President and Laboratory Manager

Lionville Analytical Laboratory

skl\ml 0-573

The results presented in this report
relate only to the analytical testing

and conditions of the samples at receipt and during storage
All

pages
of this report are

integral pans of the analytical data Therefore this report
should only be reproduced in Its entirety

of 19 pages

208 Welsh Pool Road Lionville PA 19341-1333 610-280-3000 Fax 610 280-3041
00



METALS METHODS GLOSSARy
The following methods are used as reference for the digestion and analysis of samples Contained withir

tiRFWLot

Leaching Procedure _1310 1311 1312 Other

CLP Metals Digestion and Analysis Methods _LLMO3.0 LLMO4.0

Metals Digestion Methods 4005A _3010A _3015 _3020A /050A _3051 _200.7 SS17
Other

Metals Analysis Methods

EPASW846 EPA STD MTh OSWR USATHjAluminum _6010A _200.7
_99Antimony 6010A 7041 _200.7 _204.2
_99Arsenic ./010A _7060A _200.7 _206.2 _31 13B 99Barium 010A 200.7

99Beryllium 6010A 200.7
99Bismuth _6010A 200.7

_1620 99Boron 6010A 200.7
99Cadmium AO1OA _7131A _200.7 _213.2

_99Calcium
010A _200.7

_99Chromium /6010A 7191 _200.7 _218.2
SS17Cobalt _6010A 200.7
99Copper _6010A 7211 200.7 220.2
99Iron

6910A 200.7
99Lead 010A 7421 200.7 239.2 _3113B 99Lithium _6010A _7430 200.7

1620 99Magnesium 6010A
200.7

99Manganese 6010A
_200.7

99Mercury 77470A /7471A3
245.1 224552

99Molybdenum 6010A
200.7

99Nickel 6010A
200.7

99Potassium 6010A _7610 200.7 _258.1
99Rare Earths 6010A 200.71

1620 99Selenium 1OA 7740 200.7 _270.2 _3113B 99Silicon 6010A
200.7

1620 99Silica
6J.1OA 200.7

1620 99Silver .IOlOA 7761 200.7 272.2
99Sodium 6010A 7770 200.7 273.1
99Strontium 6010A

_200.7
99Thallium 6010A 7841 _200.7 279.22009
99Tin 6010A

200.7

99Titanium 6010A
200.7

99Uranium 6010A 200.7
1620 99Vanadium 6010A

200.7

99Zinc 6010A
200.7

99Zirconium 6010A 200.71
1620 99

Other____________ Method
RFW21-21ij1



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

Indicates that the parameter was not detected at or above the reported limit The

associated numerical value is the sample detection limit

Indicates that the original sample result is greater than 4x the spike amount added

ABBREVIATIONS

MB Method or Preparation Blank

MS Matrix Spike

MSD Matrix Spike Duplicate

REP Sample Replicate

LCS Laboratory Control Sample

NC Not calculated

ANALYTICAL METAL METHODS

Not included in the method element list

Modified Hg Hgl and Hg2 require less total volume of digestate due to the

autosampler analysis Sample volumes and reagents for mercury determinations in

water and soil have been proportionately scaled down to adapt to this semi-

automated technique The sample volume used for water analysis is 33 mL For

soils 0.1 grams of sample is taken to final volume of 50 mL including all

reagents

Modified Hg Hg and Hg2 require less total volume of digestate due to the

autosampler analysis Sample volumes and reagents for mercury determinations in

water and soil have been proportionately scaled down to adapt to this semi-

automated technique The sample volume used for water analysis is 33 mL For

soils three 0.1 gram of sample is taken to final volume of 50 mL including au

reagents

Flame AA

Graphite Furnace AA

RFW 21-21L-0331N-1O/96



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

RECRA LOT 9710L573CLIENT USACE-OEAL TEST SITE

WORK ORDER 11901-001-003-0001-00

SAMPLE SITE ID

-001 51

-002 S2

-003 33

REPORTINO DILUTION

ANALYTE RESULT UNITS LIMIT FACTOR

Silver Total 0.19 uMG/KG 019 1.0

Arsenic Total 129 MG/KO 0.58 1.0

Barium Total 64.9 MG/KO 0.05 1.0

Cadmium Total 0.33 MG/KO 0.1 1.0

Chromium Total 25.3 MG/KG 0.15 1.0

Mercury Total 0.04 uTMG/KG 0.04 1.0

Lead Total 51.6 MG/KG 0.70 1.0

Seleoium Total 5.1 MG/KG 1.1 1.0

Silver Total 0.10 utMG/KG 0.10 1.0

Arsenic Total 22.0 MG/KG 0.31 1.0

Barium Total 20.5 MG/KG 0.03 1.0

Cadmium Total 0.05 MG/KG 0.65 1.0

Chromium Total 18.3 MG/KG 0.08 1.0

Mercury Total 0.02 MG/KG 0.02 1.0

Lead Total 4.2 MG/KG 0.37 1.0

Selenium Total 1.0 MG/KG 0.57 1.0

Silver Total 0.23 uMG/KG 0.23 1.0

Arsenic Total 138 MG/KG 0.65 1.0

Barium Total 72.4 MG/KG 0.06 1.0

Cadmium Total 0.12 MG/KG 0.12 1.0

Chromium Total MG/KG 0.17 1.0

Mercury Total 0.05 uMG/KG 0.05 1.0

Lead Total 8r0 MG/KG 0.84 1.0

Selenium Total 3.8 MG/KG 1.0

004



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

USACE-DEAL TEST SITE RECRA LOT 9710L573

ORDER 11901-001003000100
REPORTINO DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-004 54 Silver Total 0_i MG/KG 0.1 1.0

Araenic Total 17.5 MG/KG 0.30 1.0

Barium Total 17.6 MG/KG 0.02 1.0

Cadmium Total 0.05 MG/KG 0.05 1.0

Chromium Total 19.6 MG/KG 0.07 1.0

Mercury Total 0.02 MG/KG 0.02 1.0

Lead Total 3.2 MG/KG 036 1.0

Selenium Total 0.68 MG/EG 0.54 1.0

-005 55 Silver Total 0.25 uJMG/KG 0.25 1.0

Araenic Total 146 MG/KG 0.76 1.0

Barium Total 88.4 MG/KG 0.06 1.0

Cadmium Total 0.13 u34G/KG 0.13 1.0

Chromium Total 35.3 MG/KG 0.19 1.0

Mercury Total 0.05 MG/KG 0.05 1.0

Lead Total 27.2 MG/KG 0.92 1.0

Selenium Total 6.2 MG/KG 1.4 1.0

-006 56 Silver Total 0.11 MG/KG 0.11 1.0

Araenic Total 47.7 MG/KG 0.34 1.0

Barium Total 23.2 MG/KG 0.03 1.0

Cadmium Total 0.06 MG/KG 0.06 1.0

Chromium Total 18.5 MG/KG 0.08 1.0

Mercury Total 0.02 MG/KG 0.02 1.0

Lead Total MG/KG 0.41 1.0

Selenium Total 1.4 MG/KG 0.62 1.0

005



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE

WORK ORDER 11901-001-003-0001-00

SITE ID

RECRA LOT 9710L573

SAMPLE

-007 GW1

-008 GW2

-009 FB-1

REPORTING DILUTION

ANALYTE RESULT UNITS LIMIT FACTOR

Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 135 UG/L 2.4 1.0

Barium Total 195 UG/L 0.20 1.0

Cadmium Total l.3 UG/L 0.40 1.0

Chromium Total 650 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 53.2 UG/L 2.9 1.0

Selenium Total 26.3 UG/L 4.4 1.0

Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 747 UG/L 2.4 1.0

Barium Total 833 UG/L 0.20 1.0

Cadmium Total 10.9 UG/L 0.40 1.0

Chromium Total 1230 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 222 UG/L 2.9 1.0

Selenium Total 34.7- UG/L 4.4 1.0

Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 2.4 UG/L 2.4 1.0

Barium Total 0.20 UG/L 0.20 1.0

Cadmium Total 0.40 UG/L 0.40 1.0

Chromium Total 0.96 UG/L 0.60 1.0

Mercury Total 0.10 UG/L 0.10 1.0

Lead Total 4.3 UG/L 2.9 1.0

Selenium Total 4.4 tJG/L 4.4 1.0

006



Recra LabNet Lionville

INORGANICS DATA SUMMARY REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L573

WORK ORDER 11901-001-003-0001-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-011 GW1 Silver Soluble 0.80 UG/L 0.80 1.0

Arsenic Soluble 2.5 UG/L 2.4 1.0

Eariurn Soluble 74.4 UG/L 0.20 1.0

Cadmium Soluble 0.40 UG/L 0.40 1.0

Chromium Soluble 0.60 UG/L 0.60 1.0

Mercury Soluble 0.10 UG/L 0.10 1.0

Lead Soluble 2.9 UG/L 2.9 1.0

Selenium Soluble 5.7 UG/L 4.4 1.0

007



Recra LabNet Lionvil.e

INORGANICS METHOD BLANK DATA SUMMARY PAGE 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L573

WORK ORDER 11901-001-003-0001-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

BLANK1 97L2146-MB1 Silver Total 0.08 MG/KG 0.08 1.0

Arsenic Total 0.24 MG/KG 0.24 1.0

Barium Total 0.02 MG/KG 0.12 1.0

Cadmium Total 0.04 MG/KG 0.04 1.0

Chromium Total 0.26 MG/KG 0.16 1.0

Lead Total 0.29 MG/KG 0.29 1.0

Selenium Total 0.44 MG/KG 0.44 1.0

BLANK1 97C0799-MB1 Mercury Total 0.02 MG/KG 0.02 1.0

BLANK1 97L2l44-MB1 Silver Total 0.80 UG/L 0.80 1.0

Arsenic Total 2.4 UG/L 2.4 1.0

Barium Total 0.20 UG/L 0.20 1.0

Cadmium Total 0.40 UG/L 0.40 1.0

Chromium Total 1.1 UG/L 0.60 1.0

Lead Total 2.9 UG/L 2.9 1.0

Selenium Total 4.4 UG/L 4.4 1.0

BLANK1 97C0778-MB1 Mercury Total 0.10 UG/L 0.10 1.0

BLANK1 97C0793-MB1 Mercury Total 0.10 tJG/L 0.10 1.0



Recra LabNet Lionville

INORGANICS ACCURACY REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L573

WORK ORDER 11901-001-003-0001-00

SPIKED INITIAL SPIKED DILUTION

SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV FACTORSPK

-007 GW1 Mercury Total 1.1 0.lOu 1.0 109.8 1.0

Mercury Total MSD 1.1 0.lOu 1.0 111.8 1.0

-011 GW1 Mercury Soluble 1.0 0.lOu 1O 104.1 1.0

Mercury Soluble MSD 1.0 0.l0u 1.0 101.6 1.0

009



Recra LabNet Lionville

INORGANICS DUPLICATE SPIKE REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L573

WORK ORDER 11901-001-003-0001-00

SPIKE1 SPIKE2

SAMPLE SITE 10 ANALYTE %RECOV %RECOV %DIFF

-007 OWl Mercury Total 109.8 111.8 1.8

-011 OWl Mercury Soluble 114.1 101.6 2.4



Recra LabNet Lionville

INORGANICS PRECISION REPORT 11/07/97

USACE-DEAL TEST SITE RECRA LOT 9710L573

ORDER l1901-00l-003000100

INITIAL DILUTION

SAI4PLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR REP

-OO7REP GW1 Mercury Total 0.lOu 0.lOu NC 1.0

-O11REP GW1 Mercury Soluble 0.l0u 0.lOu NC 1.0



Recra LabNet Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 11/07/97

CLIENT USACE-DEAL TEST SITE RECRA LOT 9710L573

WORK ORDER 11901-001-003-0001-00

SPIKED SPIKED

SAMPLE SITE ID ANALYTE SAMPLE AMOUNT UNITS %RECOV

LCS1 97L2146-LC1 Silver LOS 46.4 50.0 MG/KG 92.8

Arsenic LCS 890 1000 MG/KG 89.0

Barium LOS 456 500 MG/KG 91.2

Cadmium LOS 22.8 25.0 MG/KG 91.2

Chromium LOS 46.1 50.0 MG/KG 92.2

Lead LOS 228 250 MG/KG 91.1

Selenium LOS 871 1000 MG/KG 87.1

LOS1 97C0799-LC1 Mercury LOS 3.0 2.9 MG/KG 103.6

LCS1 97L2144-LC1 Silver LOS 497 500 tJG/L 99.4

Arsenic LOS 9740 10000 UG/L 97.4

Barium LOS 4790 5000 UG/L 95.8

Cadmium LOS 247 250 UG/L 98.7

Chromium LOS 489 500 UG/L 97.8

Lead LOS 2450 2500 UG/L 98.0

Selenium LOS 9720 10000 UG/L 972

LOS1 9700778-LC1 Mercury LOS 5.1 5.0 tJG/L 101.7

LCS1 9700793-LC1 Mercury LOS 5.5 5.0 UG/L 109.6

012



Recra LabNet Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 RFW LOT 9710L573

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

Si

SILVER TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

ARSENIC TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

BARIUM TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

CADMIUM TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

CHROMIUM TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

MERCURY TOTAL 001 97C0799 09/30/97 10/21/97 10/22/97

LEAD TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

SELENIUM TOTAL 001 97L2146 09/30/97 10/28/97 10/29/97

S2

SILVER TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

ARSENIC TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

BARIUM TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

CADMIUM TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

CHROMIUM TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

MERCURY TOTAL 002 97C0799 09/30/97 10/21/97 10/22/97

LEAD TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

SELENIUM TOTAL 002 97L2146 09/30/97 10/28/97 10/29/97

S3

SILVER TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

ARSENIC TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

BARIUM TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

CADMIUM TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

CHROMIUM TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

MERCURY TOTAL 003 97C0799 09/30/97 10/21/97 10/22/97

LEAD TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

SELENIUM TOTAL 003 97L2146 09/30/97 10/28/97 10/29/97

S4

SILVER TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97

ARSENIC TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97

013



Recra LabNet Lionville Laboratory
INORGANIC ANALYT CAL DATA PACKAGE FOP

USACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 RFW LOT 9710L573

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

BARIUM TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97

CADMIUM TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97

CHROMIUM TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97

MERCURY TOTAL 004 97C0799 09/30/97 10/21/97 10/22/97
LEAD TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97
SELENIUM TOTAL 004 97L2146 09/30/97 10/28/97 10/29/97

S5

SILVER TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97
ARSENIC TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97
BARIUM TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97
CADMIUM TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97
CHROMIUM TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97
MERCURY TOTAL 005 97C0799 09/30/97 10/21/97 10/22/97
LEAD TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97
SELENIUM TOTAL 005 97L2146 09/30/97 10/28/97 10/29/97

S6

SILVER TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97
ARSENIC TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97
BARIUM TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97
CADMIUM TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97
CHROMIUM TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97
MERCURY TOTAL 006 97C0799 09/30/97 10/21/97 10/22/97
LEAD TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97
SELENIUM TOTAL 006 97L2146 09/30/97 10/28/97 10/29/97

GW1

SILVER TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97
ARSENIC TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97
BARIUM TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97
CADMIUM TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97
CHROMIUM TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97
MERCURY TOTAL 007 97C0778 09/30/97 10/14/97 10/15/97
MERCURY TOTAL 007 REP 97C0778 09/30/97 10/14/97 10/15/97



Recra LabNet Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 RFW LOT 9710L573

CLIENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

MERCURY TOTAL 007 MS 97C0778 09/30/97 10/14/97 10/15/97

MERCURY TOTAL 007 MSD 97C0778 09/30/97 10/14/97 10/15/97

LEAD TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97

SELENIUM TOTAL 007 97L2144 09/30/97 10/28/97 10/28/97

GW2

SILVER TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

ARSENIC TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

BARIUM TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

CADMIUM TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

CHROMIUM TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

MERCURY TOTAL 008 97C0778 09/30/97 10/14/97 10/15/97

LEAD TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

SELENIUM TOTAL 008 97L2144 09/30/97 10/28/97 10/28/97

FB-1

SILVER TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

ARSENIC TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

BARIUM TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

CADMIUM TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

CHROMIUM TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

MERCURY TOTAL 009 97C0778 09/30/97 10/14/97 10/15/97

LEAD TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

SELENIUM TOTAL 009 97L2144 09/30/97 10/28/97 10/28/97

GW1

SILVER SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

ARSENIC SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

BARIUM SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

CADMIUM SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

CHROMIUM SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

MERCURY SOLUBLE 011 97C0793 09/30/97 10/21/97 10/22/97

MERCURY SOLUBLE 011 REP 97C0793 09/30/97 10/21/97 10/22/97

MERCURY SOLUBLE 011 MS 97C0793 09/30/97 10/21/97 10/22/97

MERCURY SOLUBLE 011 MSD 97C0793 09/30/97 10/21/97 10/22/97



Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

DATE RECEIVED 10/01/97 RFW LOT 9710L573

CLIENT ID RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

LEAD SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

SELENIUM SOLUBLE 011 97L2144 09/30/97 10/28/97 10/28/97

LAB QC

SILVER LABORATORY LC1 ES 97L2148 N/A 10/28/97 10/29/97

SILVER TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

ARSENIC LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

ARSENIC TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

BARIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

BARIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

CADMIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

CADMIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97
CHROMIUM LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

CHROMIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97

MERCURY LABORATORY LC1 ES 97C0799 N/A 10/21/97 10/22/97

MERCURY TOTAL MEl 97C0799 N/A 10/21/97 10/22/97

LEAD LABORATORY LC1 ES 97L2146 N/A 10/28/97 10/29/97

LEAD TOTAL MEl 97L2146 N/A 10/28/97 10/29/97
SELENIUM LABORATORY LC1 BS 97L2146 N/A 10/28/97 10/29/97

SELENIUM TOTAL MEl 97L2146 N/A 10/28/97 10/29/97
SILVER LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97

SILVER TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
ARSENIC LABORATORY LC1 ES 97L2l44 N/A 10/28/97 10/28/97
ARSENIC TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
BARIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
BARIUM TOTAL MEl 97L2144 N/A 10/28/T7 10/28/97
CADMIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
CADMIUM TOTAL MEl 97L2l44 N/A 10/28/97 10/28/97
CHROMIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
CHROMIUM TOTAL MEl 97L2l44 N/A 10/28/97 10/28/97
MERCURY LABORATORY LC1 ES 97C0778 N/A 10/14/97 10/15/97

MERCURY TOTAL MB1 97C0778 N/A 10/14/97 10/15/97
LEAD LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
LEAD TOTAL MB1 97L2l44 N/A 10/28/97 10/28/97
SELENIUM LABORATORY LC1 ES 97L2144 N/A 10/28/97 10/28/97
SELENIUM TOTAL MEl 97L2144 N/A 10/28/97 10/28/97
MERCURY LABORATORY LC1 ES 97C0793 N/A 10/21/97 10/22/97

16



Recra LabNet Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

USACE-DEAL TEST SITE

RECEIVED 10/01/97 RFW LOT 9710L573

ENT ID /ANALYSIS RFW MTX PREP COLLECTION EXTR/PREP ANALYSIS

MERCURY TOTAL MEl 97C0793 N/A 10/21/97 10/22/97
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DATA VALIDATION SUMMARY



DATA VALIDATION SUMMARY
Deal Test Site Ocean Township New Jersey

Laboratory Lot 9710L573

VOA Analysis

All holding times were met with the exceptions of samples GW1 and GW2 These two

samples had pH 2.0 indicating the samples were not properly preserved The analysis holding

time was reduced to days as result Both samples were analyzed outside the 7-day holding

time All results were qualified as estimated

MSIMSD were analyzed on sample GW2

The moisture contents of samples Si S3 and S5 are 50% therefore the results of these

samples were qualified as estimated

The presence of chloromethane methylene chloride and acetone were qualified as non-

detected for blank contamination

BNA Analysis

All holding times were met

All results of samples Si S3 and S5 were qualified as estimated for percent moisture being

50%

The aldol condensation product were rejected in soil samples S2 and S4 The TIC

retention time Rt at 7.85 in sample GWI and the TIC Rt 7.86 in sample GW2 were rejected

for blank contamination

The detections of benzoic acid and bis2-ethylhexylphthalate were qualified as non-detect

for blank contamination

Pesticides/PCBs Analysis

All holding times were met

The results of soil samples Si S3 and S5 were qualified as estimated for percent moisture

being 50%

All soil samples and water sample GW2 were analyzed at various dilutions As result the

reporting limits were elevated None of the target compounds were detected No surrogate

compounds were recovered

Metals Analysis



All holding times were met

The results of lead reported for samples S3 and S5 were rejected for their concentrations

less than 5x the field blank concentration

The soil LCS recoveries for silver and lead were outside the QC limits established by the lab

The results of silver and lead were qualified as estimated for all soil samples

For sample GW1 total and dissolved metals were analyzed The RPDs were 10% for As

Ba Cd Cr Pb and Se As result these results were qualified as estimated for both analyses

MS/MSD were performed for mercury

The results of soil samples Si S3 and S5 were qualified as estimated for percent moisture

50%

Laboratory Lot 9710L600

VOA Analysis

All holding times were met

The results of S7 and S9 were qualified as estimated for percent moisture 50%

Sample S9 was also qualified for surrogate recovery out of QC limit

For sample GW5 all compounds but carbon disulfide were qualified as estimated for surrogate

recovery out of QC limit The carbon disulfide result should be reported from the dilution

analysis which had all surrogate recoveries within the QC limits

Sample S7 was designated for MS/MSD analysis but was not placed in the vials labeled for

such purposes These vials contained matrix spike solution As result MS/MSD were not

analyzed by the lab MS/MSD was performed for sample GW2 for both lots 9710L573 and

971 0L600

The presence of methylene chloride and acetone in the samples were qualified as non-detect

due to blank contamination

BNA Analysis

All holding times were met

The results of S7 and S9 were qualified as estimated for percent moisture 50%

Some TICs were rejected for blank contamination



The presence of benzoic acid and bis2-ethylhexylphthalate in the samples were qualified as

non-detect for blank contamination

PesticidesfPCBs Analysis

All holding times were met

The results of samples S7 and S9 were qualified as estimated for percent moisture 50

All soil samples were analyzed at various dilution due to matrix interference No surrogate

compounds were recovered No target compounds were detected at elevated reporting limits

Sample S7 was designated for MSIMSD but was not extracted MS/MSD was run on lot

9710L573

Metals Analysis

All holding time were met

The field blank of the filter apparatus was collected for dissolved metals only therefore it

was only used for qualifying water samples for dissolved metal analysis

Soil LCS recoveries were lower than the QC limits for silver and lead The results of silver

and lead were qualified as estimated for all soil samples

The arsenic recoveries in the soil MS/MSD were less than the QC limit All soil arsenic results

were qualified as estimated

The lab duplicate analysis was performed on soil sample S7 The RPD of selenium was

outside the QC limit The selenium result of S7 was qualified as estimated

The water method blank contained chromium at concentration greater than IDL but less than

the CRDL The chromium results in the following samples were qualified as non-detect for

their concentrations lOx blank concentration SW2 total GW2 dissolved GW4 dissolved

and SW2 dissolved

The field blank FBO3 contained barium chromium and selenium at concentrations less than

the CRDL but above the IDL It also contained lead at concentration above the CRDL The

detections of these analytes in some water samples dissolved analysis were qualified as non

detect for their concentrations being less than 5x the field blank concentrations

The differences between total and dissolved analyses in some samples exceeded the 10% limit

The affected sample results from both total and dissolved analyses were qualified as estimated
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