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Appendix A 

 
Location Coordinates for 
Sample Points and Wells 



Sample ID Northing 
(survey ft)

Easting 
(survey ft)

Elevation 
(ft)

Western Burning Ground
WBGSB26A 3565975.87 10849229.45 2066.11
WBGSB27A 3565770.07 10849148.00 2055.78
WBGSB28A 3565696.52 10849122.07 2041.47
WBGSB29A 3565617.49 10849440.01 2067.64
WBGSB30A 3565578.23 10849530.33 2059.12
WBGSB31A 3565648.54 10849376.56 2060.73
WBGSB32A 3565587.92 10849357.73 2054.03
WBGSB33A 3565580.39 10849385.87 2058.72
WBGSB34A 3565584.69 10849316.12 2050.94
WBGSB35A 3565578.61 10849281.38 2050.04
WBGSB36A 3565608.77 10849208.88 2049.70
WBGSB37 3565654.89 10849183.58 2045.01
WBGSB38A 3565668.05 10849159.46 2043.56
WBGSB39A 3565693.33 10849089.13 2039.87
WBGSB40A 3565913.73 10849247.16 2058.01
WBGSB41A 3565674.18 10849183.29 2057.11
WBGSB42A 3565624.40 10849238.26 2054.23
WBGSB43 3565746.05 10849214.47 2077.30
WBGSB44 3565773.98 10849248.69 2064.35
WBGSB45 3565737.01 10849232.26 2073.67
WBGSB46 3565761.81 10849239.15 2072.63
WBGSB47 3565741.33 10849229.00 2073.71
WBGSB48 3565720.56 10849220.21 2060.06
WBGSB49 3565781.15 10849230.84 2056.14
WBGSB50 3565722.63 10849201.98 2054.33
WBGSB51 3565724.20 10849227.94 2061.80
WBGSB52 3565761.05 10849224.69 2060.67
WBGSB53A 3565604.74 10849283.69 2054.19
WBGSD16 3565669.74 10849107.23 2039.63
WBGSD17 3565559.97 10849268.15 2042.26
WBGSD18 3565543.38 10849272.23 2041.41
WBGSD19 3565524.80 10849290.09 2040.82
WBGSD20 3565528.12 10849313.97 2042.31
WBGSD21 3565530.67 10849323.06 2038.85
WBGSD22 3565539.25 10849339.83 2036.63
WBGSD23 3565568.37 10849247.79 2041.96
WBGSD24 3565552.15 10849250.35 2040.82
WBGSD25 3565559.67 10849232.05 2044.45
WBGSW16 3564604.03 10850142.25 2007.55
WBGSW17 3564639.69 10850197.60 2009.83
Building Debris Disposal Trench
DTSB48 3565165.64 10854836.32 1964.88
DTSB49A 3565153.67 10854844.78 1967.72
DTSB50A 3565136.11 10854844.56 1961.24
DTSB51A 3565140.58 10854850.97 1965.99
DTSB52A 3565145.74 10854862.67 1961.56
DTSB53A 3565106.34 10854835.26 1962.73
DTSB54A 3565115.78 10854854.67 1961.34
DTSB55 3565120.50 10854861.54 1957.12
DTSB56A 3565125.78 10854872.78 1955.52
DTSB57A 3565134.07 10854891.04 1958.67



Sample ID Northing 
(survey ft)

Easting 
(survey ft)

Elevation 
(ft)

DTSB58A 3565081.69 10854855.74 1952.13
DTSB59 3565093.33 10854876.77 1952.67
DTSB60A 3565104.11 10854894.69 1953.74
DTSB61A 3565115.75 10854910.60 1959.17
DTSB62A 3565045.46 10854870.66 1958.17
DTSB63A 3565053.10 10854885.12 1953.87
DTSB64A 3565060.21 10854903.41 1955.90
DTSB65A 3565068.24 10854919.69 1957.83
DTSB66A 3565013.54 10854875.59 1953.66
DTSB67 3565015.61 10854896.21 1956.51
DTSB68A 3565022.03 10854914.35 1952.98
DTSB69A 3565026.74 10854932.19 1952.09
DTSB70A 3565031.26 10854960.45 1951.10
DTSB71A 3564999.41 10854953.92 1960.49
DTSB72A 3564994.82 10854868.10 1953.89
DTSB73A 3564986.60 10854891.50 1950.05
DTSB74A 3564981.74 10854912.71 1952.40
DTSB75A 3564981.36 10854932.56 1950.80
DTSB76A 3564981.27 10854959.43 1955.96
DTSB77A 3564984.46 10854969.04 1951.83
DTSB78A 3564993.78 10854979.12 1960.73
DTSB79A 3564996.14 10854850.94 1954.60
DTSB80A 3564994.19 10854999.37 1957.96
DTSB81A 3565157.18 10854826.10 1965.35
DTSB82A 3565173.56 10854846.32 1966.80
DTSB83A 3565126.83 10854829.19 1965.90
DTSB84A 3565153.17 10854876.43 1963.88
DTSB85A 3565083.16 10854845.77 1957.06
DTSB86A 3565049.30 10854943.81 1949.68
DTSB87A 3565000.31 10854883.74 1953.77
DTSB88A 3565026.96 10854980.48 1954.22
DTSB89A 3565150.43 10854817.68 1966.59
Coordinates in NAD 1983, US State Plane (Virginia South)

Sample ID Northing (m) Easting (m) Elevation 
(m)

Northern Burning Ground
NBGSB28 4106754.88 529789.04 648.23
NBGSB31 4106777.84 529820.41 647.55
NBGSB29 4106781.00 529852.80 651.57
NBGSB23 4106793.54 529839.09 647.04
NBGSB33 4106787.00 529769.90 649.59
NBGSB22 4106793.00 529819.32 650.25
NBGSB20 4106800.33 529815.45 646.78
NBGSB27 4106808.00 529868.90 646.78
NBGSB21 4106804.29 529813.87 648.49
NBGSB24 4106806.12 529828.70 648.49
NBGSB26 4106821.38 529858.11 644.35
NBGSB30 4106811.00 529781.40 647.74
NBGSB25 4106816.00 529827.00 643.96
NBGSD04 4106821.59 529831.13 640.73
NBGSB32 4106821.56 529820.01 640.71
NBGSD02 4106821.56 529820.01 640.71
NBGSD03 4106822.00 529825.80 641.66
Coordinates in WGS 1984 UTM Zone 17 South
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1.0 Introduction 

This report presents the results of a geophysical investigation conducted by Shaw 
Environmental, Inc. (Shaw) at the Radford Army Ammunition Plant (RAAP), Radford, 
VA, which is located about forty five miles west of Roanoke, VA.  The data collection 
was performed from April 23 through 26, 2007.  The geophysical methods used at this 
facility were frequency domain electromagnetic induction and electrical resistivity.  The 
aggregate coverage for this investigation, at two separate sites, was approximately 7.5 
acres. 
 

1.1 Objectives 

The objectives of this investigation were to determine the the presence, trend, and pattern 
of vertical bedrock fractures below the Western Burning Ground (WBG). 
 

1.2 Site Description 
 
The WBG is located in an isolated region, the New River Unit (NRU), approximately 7 
miles from the Main Plant.  The area of interest for the geophysical investigation is 
situated between an artificial pond and a former burning ground once utilized for burning 
“off-spec” product from the RAAP.  The soils from the burning ground had previously 
been excavated down to bedrock and removed.  The extent of this removal action is 
indicated on the site maps (Work Plan Addendum 19).  The subsurface geology at this 
location was assumed to be similar to SWMU 43, that is, silty sands and sandy silts 
overlying limestone bedrock, though at a shallower depth.  While the base maps for the 
main (operational) areas of RAAP have been updated to the NAD83 coordinate system, 
the existing base maps for this inactive area are in the older NAD27 coordinate system 
 
During the course of environmental cleanup work it was determined that near-surface 
sediments in a localized section of the pond had become contaminated and a geophysical 
survey was recommended to assess whether bedrock features such as vertical fractures 
were present which could act as preferred migration pathways.   
The survey area is located above the pond at the top of a fairly steep embankment that 
appears to be composed of a combination of boulders and rip-rap.  The area is generally 
rectangular-shaped and approximately 275 feet by 180 feet.  Approximately one half of 
the site is open ground (next to the pond) and the other half is wooded.  Probable bedrock 
crops out at several locations. 
 

2.0 Technology and Approach 

This section presents the theoretical background and rationale for using frequency 
domain electromagnetic induction and electrical resistivity methods. 
 



2.1 Frequency Domain Electromagnetics 
Frequency Domain Electromagnetic Induction (FDEM) was used to assess the location of 
the buried non-metallic and metallic materials.  The Geonics, Ltd. EM31 MK2 terrain 
Conductivity Meter (EM31), which is commonly used to explore for buried metallic and 
non-metallic debris to depths ranging to 18 feet under favorable conditions, was utilized 
for this project.  The EM31 is used to locate and delineate many subsurface features 
including underground storage tanks, groundwater contaminant plumes, oil brine pits, 
landfill boundaries, metallic bodies, and pits and/or trenches containing metallic and 
nonmetallic debris. 
 
FDEM instrumentation consists of a transmitter coil and a receiver coil.  An alternating 
current is applied to the transmitter coil, causing the coil to radiate a primary EM field, 
which generates eddy currents in conductive subsurface materials.  These eddy currents 
have associated secondary magnetic fields whose strength and phase shift (relative to the 
primary field) are dependent on the conductivity of the medium.  The combined effect of 
the primary and secondary fields is measured by the receiver coil.  Both in-phase and 90 
degrees out-of-phase (quadrature) components are measured.  The quadrature component, 
also referred to as terrain conductivity, is representative of the conductivity of subsurface 
materials in milli-Siemens/meter (mS/m).  The in-phase component is measured in parts 
per thousand (ppt), also referred to as current density, and its value is generally 
representative of the presence or absence of accumulations of buried metallic debris. 
 
The EM31 consists of a data logger and 13-foot boom that is carried at the hip of 
operator.  The data logger is connected by a cable that is attached directly to the EM31 
and controls and records data from the instrument.  EM31 survey data are typically 
presented as plan-view contour maps of both terrain conductivity and the in-phase 
component.  The maps are color-contoured to aid in interpretation of subtle anomalies. 
 

2.2 Electrical Resistivity 
For acquisition of continuous 2D resistivity profile data, Shaw used an AGI 8-channel 
Super Sting R8 Resistivity System (Super Sting).  Based on initial modeling tests for 
maximum horizontal and vertical range, each base profile line consisted of 56 electrodes 
spaced at 5 feet.  The Super Sting was equipped with a 56-electrode switching box, which 
is controlled by the uploaded command program.  Acquisition parameters were set at 2 
cycles per reading, 1000 milliamp output, and a 2% maximum noise threshold level. 
 
All resistivity methods employ an artificial source of current that is introduced into the 
ground through a pair of electrodes.  The potential difference is measured in milli-Volts 
(mV) between two other electrodes in the vicinity of the current flow.  Apparent 
resistivity in ohm-meters (ohm-m) of the subsurface can be calculated with the ratio of 
the measured potential difference to the input current multiplying a geometric factor 
(specific to the array being used and the electrode spacing). 
 
There are three basic modes of operation for resistivity methods: sounding, profiling and 
sounding-profiling.  In sounding, the distance between the current electrodes or the 



distance between the current and potential dipoles is expanded in a regular manner 
between readings, which yields apparent resistivity as a function of depth.  In profiling, 
the electrode spacing is fixed at a distance dependent on the desired depth of exploration 
and measurements are taken at successive intervals along a profile line to detect lateral 
anomalies.  When both lateral and vertical information is desired, efficiency is increased 
by using a combination or sounding and profiling. 
 
During resistivity surveys, there are five arrays commonly used: Wenner, Schlumberger, 
pole-dipole, dipole-dipole and gradient.  The measured quantity in resistivity work is 
apparent resistivity.  If the Earth were uniform, apparent resistivity would represent true 
Earth resistivity.  For the real-Earth model, apparent resistivity is taken to be the bulk or 
average resistivity of all soils and rock influencing the flow of current. 
 
For each type of array, resistivity data can be processed with different commercial 
forward modeling and inversion programs.  The measured apparent resistivity data are 
generally presented as 2-dimensional profiles.  Environmental applications include 
mapping overburden depths, stratigraphy, faults, fractures, rock units, saltwater intrusion, 
contaminant plumes, waste dumps and voids. 
 

2.3 GPS 
Horizontal positioning control was attained by use of a Trimble AG114 Global 
Positioning System (GPS). The AG114 is a differential GPS instrument with sub-meter 
accuracy. The GPS receiver was linked directly to the logger for EM31 data acquisition 
at both sites, and was used in stand-alone mode to acquire coordinates of electrical 
resistivity profiles and pertinent site features. 

3.0 Geophysical Survey Procedures 

3.1 Frequency Domain Electromagnetic Survey 
Frequency-domain electromagnetic data were collected with the EM31.  Coordinates of 
each reading were acquired as latitude and longitude, and were later translated to NAD83 
and NAD27, Virginia South Zone, US Survey feet coordinates for WBG, consistent with 
the site base maps.  Additional data were collected to ensure that the instrument was 
functioning correctly and that instrument drift was within acceptable limits. 
 
WBG 
 
The EM31/GPS survey was performed in all the open areas to assist in the interpretation 
of the resistivity data.  The survey was not extended into the heavily wooded areas where 
the overhead canopy would have obstructed the GPS measurements.  As with the SWMU 
43 site, the instrument recorded data at five readings per second. Survey line locations 
and spacings were selected to take the best advantage of the terrain while providing 
adequate coverage.  



 
3.2 Resistivity Surveys 

 
WBG 
 
The plan for data collection at this location required a number of profiles oriented along 
the trend of the pond, WNW-ESE plus one NE-SW cross tie line, and centered around the 
area exhibiting contamination.  The lines, WBG-1 to 5, were spaced from the top of the 
embankment toward the burning ground itself, which is a well defined area surrounded 
by low berms.  The resistivity survey parameters were selected to best characterize the 
assumed fill area: an electrode spacing of 5 feet, yielding lines 275 feet in length, and a 
dipole-dipole array were chosen.  Survey planning software indicated that the depth and 
lateral data points of the arrays would be sufficient to image bedrock conditions at the 
site. 
 
 

4.0 Geophysical Data Processing 

4.1 EM31 Data Processing 
The EM31 data were downloaded and reviewed using the manufacturer’s software.  The 
data were leveled by removing instrument drift and presented as plan maps using 
Geosoft’s Oasis Montaj software. 

4.2 Resistivity Inversion Processing 
For QC purposes, the data was pre-processed in the field using the AGI EarthImager 2D 
software, and all files were backed up and saved for later in-house processing. 
The final inversion models derived from the EarthImager 2D software resulted in the 
generation of 2D resistivity image sections.  The data processing involves several critical 
steps. 
 

1. Initial inversion and processing parameters settings were set to include all 
recorded data points, and the minimum-maximum apparent resistivity range 
was set at 1 ohm-m to 10,000 ohm-m, respectively.  The maximum noise 
threshold was set at 2%. 

2. The EarthImager 2D inversion software read the raw file and the processor 
performed a data point noise analysis, and an edit routine removed noisy data. 

3. Initial inversion processing was performed to analyze and compare the 
measured pseudo-apparent resistivity section and calculated pseudo-apparent 
resistivity section.  A close fit between the two sections was indicative of a 
good inversion solution.  Additionally, the total RMS error was evaluated.  
The ideal RMS and L2 Norm, which are qualitative measure of the inversion 
model fit, should be about 5%.  Values in excess of 20% RMS are indications 
of poor model convergence of the inversion solution With the exception of 



Profile WBG3, the average RMS value was 7.6%, indicating a good inversion 
model fit. See notes concerning WBG3 under Results and Interpretation.  

4. Although the initial inversion was set for 8 iterations, analysis of convergence 
solutions may indicate “best fit” solutions with fewer iterations.  The 
processor selects the best resistivity image model based on the least number of 
iterations required to achieve the lowest RMS error.  Excessive inversion 
processing can introduce artificial features that are not real, therefore, the least 
number of inversion iterations required to achieve the “best fit” model 
solution is selected for final processing and interpretation. 

 

5.0 Results and Interpretation 

 
WBG 
 
The central portion of the survey area was inaccessible to the EM31 due to the presence 
of heavy woods.  
 
The EM31 in-phase and quadrature phase data are shown on Figures 4 and 5 respectively.  
Both maps show a general lack of conductive/metallic material within the extent of the 
former burning ground (likely due to the soil removal) and a zone of higher values 
located immediately west of the burning ground where concentrations of metal and other 
conductive materials may be present.  
 
The in-phase values are lower, but remain slightly elevated through the burning ground 
itself, and in scattered locations through the remainder of the surveyed area.  Higher 
values of quadrature phase response are not present in the burning ground, but appear to 
extend southeast toward the pond.  
 
Locations of the resistivity profiles are shown on Figure 6.  The resistivity profile plots 
shown in Figure 7 represent 2D inversion image sections that indicate the relative 
distribution of vertical and horizontal apparent resistivity (scale in meters).  As 
mentioned above, although the RMS value for WBG3 was higher than the average of the 
other profiles (32.4%), visual comparison of the observed and modeled pseudo-apparent 
resistivity sections, as well as comparison between WBG3 and adjacent profiles suggests 
a relatively good representation of conditions. The color range represents the minimum-
maximum apparent resistivity values measured along the profile, and is numerically 
presented in Ohm-m.  Given the geologic setting, the types of rock and soil, moisture 
content, the predicted range of apparent resistivity values should fall between 100 ohm-m 
and 5000 ohm-m.  In general, we observe three distinct sub-ranges of apparent resistivity.  
The lower resistivity range between 5 and 120 ohm-m, a middle range between 150 and 
900 ohm-m, and a high distribution range between 1000 ohm-m to 10000 ohm-m.   
 
All six profiles show relatively conductive materials at the surface (moister and/or finer 
soils such as loam, clay, silt) interbedded with and overlying more resistive materials 



(dryer and/or coarser, such as sand and gravel, boulders). The conductive surface layer is 
generally consistent to depths of 15 feet or so, but is interrupted by zones of more 
resistive materials, suggesting that the area was disturbed in the past. 
 
Underlying the soils is highly resistive material, most likely representing limestone 
bedrock.  The rock surface is generally undulating and exhibits numerous irregularities 
suggesting possible channels, cavities, or other solution features.  Possible cavities are 
present at depth as well, particularly on Profiles WBG-1 and WBG-4. 
 
Depths to the top of the interpreted bedrock surface were tabulated at each electrode 
location and contoured to provide the map of Figure 8.  Inspection of Figure 8 reveals the 
following observations.  
 

 Numerous small peaks and depressions are seen in the bedrock surface, 
corresponding to the irregularities noted above.  

 
 Shallowest bedrock is found in the area of the burning ground, with interpreted 

depths of 5 to 10 feet.  The rock surface generally deepens in the direction of the 
pond; however the deepest point within the survey area is seen near the 
intersection of Profiles WBG-2 and WBG-5, reaching depths in excess of 34 feet.  

 
 Two low areas with the appearance of channels extend from the deepest area 

toward the pond, one appearing to terminate near the zone of contaminated 
sediments. 

 
 Although Figure 8 illustrates interpreted bedrock depth and not elevation, the 

ground surface at the site also slopes generally downward toward the pond and 
would tend to accentuate flow from the burning ground toward the pond.  

 
 Vertical conductivity anomalies connecting the resistivity profiles and potentially 

associated with bedrock fracture zones were not observed.   
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PAHs 

GPL Laboratories, Inc., SDG 407075 
 
DATE:  August 25, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River WI at the RFAAP on July 13, 2004. Samples were analyzed for 
polynuclear aromatic hydrocarbons (PAHs) using USEPA SW846 Methods 3550B/8270C low 
level. A total of thirty-five soil samples were validated including diluted samples. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB48A 407075-001 DTSB59A 407075-013 
DTSB48A 407075-001DL DTSB59A 407075-013DL 
TMSB48A 407075-002 TMSB59A 407075-014 
TMSB48A 407075-002DL TMSB59A 407075-014DL 
DTSB50A 407075-004 DTSB60A 407075-015 
DTSB50A 407075-004DL DTSB62A 407075-017 
DTSB51A 407075-005 DTSB63A 407075-018 
DTSB51A 407075-005DL DTSB63A 407075-018DL 
DTSB52A 407075-006DL DTSB64A 407075-019 
DTSB52A 407075-006DL2 DTSB64A 407075-019DL 
DTSB54A 407075-008 DTSB65A 407075-020 
DTSB55A 407075-009DL DTSB66A 407075-021 
DTSB55A 407075-009DL2 DTSB67A 407075-022DL 
DTSB56A 407075-010 DTSB67A 407075-022DL2 
DTSB56A 407075-010DL DTSB68A 407075-023 
DTSB57A 407075-011 DTSB68A 407075-023DL 
DTSB58A 407075-012 DTSB69A 407075-024 
DTSB58A 407075-012DL   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements, method-specific criteria, and laboratory SOP 
criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control 
specifications have not been qualified.  Data associated with parameters that did not comply with 
quality control specifications and directly impacted project data have been qualified in 
accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Instrument Performance Check 

X  Initial Calibration 
X  Continuing Calibration 
 X Blank Analysis 

X  Surrogate Spikes  
X  Internal Standards 
X  Laboratory Control Standard 
X  Matrix Spike/Spike Duplicate 
X  Field Duplicate 
X  Quantitation Verification 

 
 
 
 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications, except for the following. For where the sample concentrations exceeded the 
calibration range (“E” lab flag), the data was qualified “R” rejected. The diluted sample should be 
used for this case. This was the case for most of the samples.  
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBONS REVIEW 

SDG 407075 
 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample extraction and analysis. Holding time criteria: For polynuclear 
aromatic hydrocarbons (PAHs) soil samples cooled @ 4°C ± 2°C; the maximum holding time is 
the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis.  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/13/04, coolers were received by the laboratory 
at 3.0°C and 3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The soil samples were collected on 07/13/04, extracted on 07/14/04, 

07/16/04, and 07/21/04, and analyzed for PAHs on 07/14/04, 07/15/04, 07/16/04, 07/19/04, 
07/21/04, and 07/22/04. The actual extraction and analysis dates for each sample may be 
found on the attached form 1s to this report. All criteria were met. No qualifiers were applied. 

          
II-Instrument Performance Check 
GC/MS instrument performance checks are performed to ensure mass resolution, identification 
and, to some degree, sensitivity. The analysis of the instrument performance check solution must 
be performed at the beginning of each 12-hour period during which samples are analyzed.   
 
• The instrument performance check, decafluorotriphenylphosphine (DFTPP), met the ion 

abundance criteria.  No qualification was applied. 
 
III-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used is capable of producing acceptable qualitative and quantitative data for PAH 
compounds by GC/MS low level. Initial calibration demonstrates that the instrument is capable of 
acceptable performance in the beginning of the analytical run and of producing a linear 
calibration curve. For compounds analyzed using linear regression or second order, correlation 
coefficients must be >0.99. The minimum relative response factor (RRF) criteria must be ≥ 0.05. 
Initial calibration percent relative standard deviation (%RSD) must be ≤ 15% on the average for 
all compounds (< 30% for CCCs). All detects are qualified as estimated “J” for where there were 
exceeding %RSDs, and all non-detects are qualified as estimated “UJ” for where there were 
grossly exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is 
defined as twice the established criteria limits. For where there were low RRFs, all detects are 
qualified as estimated “J” and non-detects are rejected “R”. 
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• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 
07/14/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. Target compounds naphthalene 
(16.4%), acenaphthylene (16.7%), phenanthrene (16.5%), indeno(1,2,3-cd)pyrene (16.4%), 
and dibenz(a,h)anthracene (26.0%) were outside criteria. Naphthalene, acenaphthylene, 
phenanthrene, indeno(1,2,3-cd)pyrene, and dibenz(a,h)anthracene were qualified “J” for 
detects and no qualifier for non-detects based upon these outliers. Samples DTSB48A 
(407075-001), DTSB48A (407075-001DL), TMSB48A (407075-002), TMSB48A (407075-
002DL), DTSB51A (407075-005), DTSB54A (407075-008), DTSB55A (407075-009DL), 
DTSB56A (407075-010), DTSB56A (407075-010DL), DTSB58A (407075-012), DTSB58A 
(407075-012DL), DTSB59A (407075-013), DTSB59A (407075-013DL), TMSB59A (407075-
014), DTSB60A (407075-015), DTSB62A (407075-017), DTSB63A (407075-018), DTSB63A 
(407075-018DL), DTSB66A (407075-021), DTSB67A (407075-022DL), DTSB68A (407075-
023), DTSB68A (407075-023DL), DTSB51A (407075-005DL), DTSB55A (407075-009DL2), 
TMSB59A (407075-014DL), and DTSB67A (407075-022DL2) apply to this initial calibration. 

 
• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 

07/19/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. All criteria were met. No qualifiers 
were applied. Samples DTSB50A (407075-004), DTSB50A (407075-004DL), DTSB52A 
(407075-006DL), DTSB52A (407075-006DL2), DTSB57A (407075-011), DTSB65A (407075-
020), DTSB69A (407075-024), DTSB64A (407075-019), and DTSB64A (407075-019DL) 
apply to this initial calibration. 

 
IV-Continuing Calibration  
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used was capable of producing acceptable qualitative and quantitative data for 
semivolatile target compounds. Continuing calibration standards containing both target and 
surrogates compounds are analyzed at the beginning of each 12-hour analysis period following 
the analysis of the instrument performance check and prior to the analysis of blanks and 
samples.  The minimum relative response factors (RRF) for semivolatile target compounds and 
surrogates must be ≥ 0.05. The percent difference (%D) between the initial calibration RRF and 
the continuing calibration RRF must be within ± 20% for all target compounds. Grossly exceeding 
is defined where %D>40%. All detects are qualified as estimated “J” for where there were 
exceeding %Ds, and all non-detects are qualified as estimated “UJ” for where there were grossly 
exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is defined as 
twice the established criteria limits. For where there were low RRFs, all detects are qualified as 
estimated “J” and non-detects are rejected “R”. 
 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/14/04 @15:58 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Samples DTSB54A (407075-008), DTSB58A (407075-012), 
DTSB60A (407075-015), DTSB62A (407075-017), DTSB66A (407075-021), DTSB63A 
(407075-018), DTSB68A (407075-023), DTSB67A (407075-022DL), DTSB56A (407075-
010), DTSB48A (407075-001), TMSB48A (407075-002), DTSB51A (407075-005), DTSB59A 
(407075-013), TMSB59A (407075-014), and DTSB55A (407075-009DL) apply to this 
continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/15/04 @11:23 on instrument GC/MS-P, benzo(g,h,i)perylene (23.1%) was outside criteria 
limits. For associated samples, all detects were qualified “J” and non-detects no qualifier 
based upon this outlier. Samples DTSB48A (407075-001DL), TMSB48A (407075-002DL), 
DTSB56A (407075-010DL), DTSB58A (407075-012DL), DTSB59A (407075-013DL), 
DTSB63A (407075-018DL), and DTSB68A (407075-023DL) apply to this continuing 
calibration. 
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• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 
07/16/04 @10:44 on instrument GC/MS-P, indeno(1,2,3-cd)pyrene (21.0%) and 
benzo(g,h,i)perylene (28.1%) were outside criteria limits. For associated samples, all detects 
were qualified “J” and non-detects no qualifier based upon these outliers. Samples DTSB51A 
(407075-005DL), DTSB55A (407075-009DL2), TMSB59A (407075-014DL), and DTSB67A 
(407075-022DL2) apply to this continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/19/04 @13:27 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Samples DTSB50A (407075-004), DTSB50A (407075-004DL), 
DTSB52A (407075-006DL), DTSB52A (407075-006DL2), DTSB57A (407075-011), 
DTSB65A (407075-020), and DTSB69A (407075-024) apply to this continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/21/04 @16:05 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Sample DTSB64A (407075-019) applies to this continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/22/04 @16:53 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Sample DTSB64A (407075-019DL) applies to this continuing 
calibration. 

 
V-Blank Analysis 
The purpose of blank analyses is to determine the presence and magnitude of contamination 
problems resulting from field and laboratory activities. A method blank analysis must be 
performed after the calibration standards and once every 12-hour time period beginning with the 
injection of DFTPP. No contaminants should be detected in any of the associated blanks > the 
MDL. USACE Shell criteria specifies all concentrations should be less than one-half MRL (<MRL 
for common laboratory contaminants phthalate esters).  Positive sample results are reported and 
qualified “B”, if the concentration of the compound in the sample is ≤ 10 times (10x) the maximum 
amount in any blank for the common laboratory contaminants phthalate esters, or 5 times (5X) 
the maximum amount for other semivolatile target compounds. Table 2 summarizes the blank 
contamination analysis. Action levels are based upon dilution factor of one, 100% solids, and 
were converted to soil values (soil conversion factor = 33). Rinse blanks 071304R1 (407077-001) 
and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction samples) and was 
analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the subsurface soil 
samples (“B” fraction samples) and was analyzed in SDG 0407140. 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

QC Blank ID Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

07/14/04 BLK67694 All compounds < MRL NA NA None 
07/19/04 BLK67751 All compounds < MRL NA NA None 
07/21/04 BLK67842 All compounds < MRL NA NA None 
07/20/04 071304R1 All compounds < MRL NA NA None 
07/20/04 071304R2 All compounds < MRL NA NA None 
07/26/04 072004R2 All compounds < MRL NA NA None 
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VI-Surrogate Spikes 
Laboratory performance on individual samples is evaluated through the review of surrogate spike 
samples. Surrogate spikes are added to all samples and blanks to measure their recovery in 
sample and blank matrices. The percent recoveries (%Rs) must be within the specified control 
limits.  
 
Criteria:  Nitrobenzene-d5 (29-140%) – S1 (USACE Shell Criteria: 45-135%) 

2-Fluorobiphenyl (31-125%) – S2 (USACE Shell Criteria: 45-135%) 
Terphenyl – d14 (26-160%) – S3 (USACE Shell Criteria: 45-135%) 
 

• For sample DTSB58A (407075-012), surrogates nitrobenzene-d5 (43%), 2-Fluorobiphenyl 
(33%), and Terphenyl – d14 (39%) were below USACE criteria and within lab criteria. All 
detects were qualified bias low “L” for detects and “UL” for non-detects based upon these 
outliers.   

 
• For sample DTSB58A (407075-012DL), surrogates nitrobenzene-d5 (40%), 2-Fluorobiphenyl 

(31%), and Terphenyl – d14 (38%) were below USACE criteria and within lab criteria. Since 
the surrogates were diluted out for this sample, no qualifiers were applied based upon these 
outliers. 

 
• For sample DTSB55A (407075-009DL2), surrogates nitrobenzene-d5 (0%), 2-Fluorobiphenyl 

(0%), and Terphenyl – d14 (0%) did not recover. Since the surrogates were diluted out for 
this sample, no qualifiers were applied based upon these outliers. 

 
• For sample DTSB67A (407075-022DL2), surrogates nitrobenzene-d5 (0%), 2-Fluorobiphenyl 

(0%), and Terphenyl – d14 (0%) did not recover. Since the surrogates were diluted out for 
this sample, no qualifiers were applied based upon these outliers. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
 
VII-Internal Standards 
Internal standards performance criteria ensure that GC/MS sensitivity and response are stable 
during every analytical run. Internal standard area counts for samples and blanks must not vary 
by more than a factor of two (- 50% to + 100%) from the associated calibration standard. The 
retention time of the internal standards in samples and blanks must not vary by more than ± 30 
seconds from the retention time of the associated calibration standard.   
 
• For sample DTSB48A (407075-001), internal standard chrysene-d12 was below criteria 

limits. All associated compounds were qualified “J” for detects and “UJ” for non-detects 
based upon this outlier. 

 
• For sample DTSB51A (407075-005), internal standards chrysene-d12 and phenanthrene-d10 

were below criteria limits. All associated compounds were qualified “J” for detects and “UJ” 
for non-detects based upon this outlier. 

 
• For sample DTSB55A (407075-009DL), internal standards chrysene-d12, 1,4-

dichlorobenzene-d4, and phenanthrene-d10 were below criteria limits. All associated 
compounds were qualified “J” for detects and “UJ” for non-detects based upon this outlier. 

 
• For sample DTSB59A (407075-013), internal standards chrysene-d12 and 1,4-

dichlorobenzene-d4 were below criteria limits. All associated compounds were qualified “J” 
for detects and “UJ” for non-detects based upon this outlier. 
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• For sample TMSB48A (407075-002), internal standards chrysene-d12 and phenanthrene-
d10 were below criteria limits. All associated compounds were qualified “J” for detects and 
“UJ” for non-detects based upon this outlier. 

 
• For sample TMSB59A (407075-014), internal standards chrysene-d12, 1,4-dichlorobenzene-

d4, and phenanthrene-d10 were below criteria limits. All associated compounds were 
qualified “J” for detects and “UJ” for non-detects based upon this outlier. 

 
• For all other samples, all criteria were met. No qualifiers were applied.  
  
VIII-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor laboratory accuracy by calculating the 
percent recoveries of the spiked compounds. All LCS percent recoveries must be within the 
specified control limits. USACE Shell limits for PAHs by 8270C low level are 45-135% (25-150% 
for sporadic marginal failures (SMF)). 
 
• Sample BKS67694 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/14/04. Dibenz(a,h)anthracene (147%) was outside criteria limits. All detects 
were qualified bias high “K” and non-detects no qualifier based upon this outlier. Samples 
DTSB48A (407075-001), DTSB48A (407075-001DL), TMSB48A (407075-002), TMSB48A 
(407075-002DL), DTSB51A (407075-005), DTSB54A (407075-008), DTSB55A (407075-
009DL), DTSB56A (407075-010), DTSB56A (407075-010DL), DTSB58A (407075-012), 
DTSB58A (407075-012DL), DTSB59A (407075-013), DTSB59A (407075-013DL), TMSB59A 
(407075-014), DTSB60A (407075-015), DTSB62A (407075-017), DTSB63A (407075-018), 
DTSB63A (407075-018DL), DTSB66A (407075-021), DTSB67A (407075-022DL), DTSB68A 
(407075-023), DTSB68A (407075-023DL), DTSB51A (407075-005DL), DTSB55A (407075-
009DL2), TMSB59A (407075-014DL), and DTSB67A (407075-022DL2) apply to this LCS. 

 
• Sample BKS67751 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/19/04. All criteria were met. No qualifiers were applied. Samples DTSB50A 
(407075-004), DTSB50A (407075-004DL), DTSB52A (407075-006DL), DTSB52A (407075-
006DL2), DTSB57A (407075-011), DTSB65A (407075-020), and DTSB69A (407075-024) 
apply to this LCS. 

 
• Sample BKS67842 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/21/04. All criteria were met. No qualifiers were applied. Samples DTSB64A 
(407075-019) and DTSB64A (407075-019DL) apply to this LCS. 
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IX-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term 
precision and accuracy of the analytical method on various matrices and to demonstrate 
acceptable compound recovery by the laboratory at the time of sample analysis. The percent 
recoveries (%Rs) and the relative percent difference (RPD) must be within the specified control 
limits. USACE Shell limits are 45-135%; RPD ≤ 60% (15-150%; RPD ≤ 60% for sporadic marginal 
failures (SMF)). 
 
• Sample DTSB63A (407075-018) was used for the MS/MSD analysis for PAHs. Compounds 

acenaphthene (165%, RPD=56%), anthracene (172%, RPD=69%), benzo(a)anthracene 
(456%, 128%; RPD=112%), benzo(a)pyrene (353%, RPD=101%), benzo(b)fluoranthene 
(426%, RPD=110%), benzo(g,h,i)perylene (281%, RPD=106%), benzo(k)fluoroanthene 
(153%, RPD=42%), chrysene (307%, RPD=92%), dibenz(a,h)anthracene (156%, 
RPD=46%), fluoranthene (242%, RPD=125%), fluorene (169%, RPD=46%), indeno(1,2,3-
cd)pyrene (263%, RPD=97%), phenanthrene (202%, 53%, RPD=117%), and pyrene (274%, 
RPD=115%) were outside USACE and/or lab criteria. The high recoveries were due to large 
amount of organic compounds detected in the spiked sample. All detects were qualified “J” 
estimated for the spiked sample and non-detects no qualifier for the noted compounds based 
upon these outliers. 

 
• Sample DTSB76A (407076-009) was used for the MS/MSD analysis for PAHs. The spiked 

sample was reported in SDG 407076. Compounds acenaphthene (410%, 445%), anthracene 
(265%, 350%), benzo(a)anthracene (555%, 555%), benzo(a)pyrene (830%, 880%), 
benzo(b)fluoranthene (890%, 990%), benzo(g,h,i)perylene (595%, 445%), 
benzo(k)fluoroanthene (265%, 410%; RPD=43%), chrysene (370%, 420%), 
dibenz(a,h)anthracene (265%, 200%), fluoranthene (310%, 410%), fluorene (365%, 415%), 
indeno(1,2,3-cd)pyrene (595%, 495%), naphthalene (190%, 170%), phenanthrene (345%, 
345%), and pyrene (215%, 265%) were outside USACE and/or lab criteria. The high 
recoveries were due to large amount of organic compounds detected in the spiked sample. 
All detects were qualified “J” estimated for the spiked sample and non-detects no qualifier for 
the noted compounds based upon these outliers. 

 
• Sample DTSB80A (407137-015) was used for the MS/MSD analysis for PAHs. The spiked 

sample was reported in SDG 407137. Compounds benzo(a)anthracene (148%, 158%), 
benzo(a)pyrene (143%, 153%), benzo(b)fluoranthene (155%, 170%), benzo(k)fluoroanthene 
(141%, 141%), chrysene (133%, 148%), dibenz(a,h)anthracene (125%), fluoranthene (210%, 
225%), indeno(1,2,3-cd)pyrene (132%, 127%), phenanthrene (159%, 174%), and pyrene 
(153%, 173%) were outside USACE and/or lab criteria. The high recoveries were due to 
large amount of organic compounds detected in the spiked sample. All detects were qualified 
“J” estimated for the spiked sample and non-detects no qualifier for the noted compounds 
based upon these outliers. 

 
X-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the soil samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
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• Field soil sample duplicate pair DTSB48A (407075-001) and TMSB48A (407075-002) was 
collected. The field duplicate evaluation is noted in Table 3. For where the duplicate pair was 
diluted due to high compound concentrations, was used in this assessment. If one of the 
duplicate pair was non-detect and other <2MRL, then was not evaluated. All criteria were 
met. No qualifiers were applied.  
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Table 3 Field Duplicate Analysis Summary DTSB48A (407075-001) and TMSB48A (407075-002) 
 

Sample ID Dilution Compound 
Original Result 

(μg/kg) 
Duplicate 

Result (μg/kg) %RPD Qualifier 
DTSB48A 1 2-Methylnaphthalene 92  61  40.5 None 
DTSB48A 1 Acenaphthylene 150  120  22.2 None 
DTSB48A 40 Acenaphthene 730  750  2.7 None 
DTSB48A 40 Anthracene 1600  1700  6.1 None 
DTSB48A 40 Benzo(a)anthracene 3700  3200  14.5 None 
DTSB48A 40 Benzo(a)pyrene 2800  2600  7.4 None 
DTSB48A 40 Benzo(b)fluoranthene 4700  4300  8.9 None 
DTSB48A 40 Benzo(g,h,i)perylene 1500  1300  14.3 None 
DTSB48A 40 Benzo(k)fluoranthene 1600  1600  0.0 None 
DTSB48A 40 Chrysene 3400  3300  3.0 None 
DTSB48A 40 Dibenz(a,h)Anthracene 550  430  24.5 None 
DTSB48A 40 Fluoranthene 9900  9000  9.5 None 
DTSB48A 40 Fluorene 690  690  0.0 None 
DTSB48A 40 Indeno(1,2,3-c,d)Pyrene 1400  1200  15.4 None 
DTSB48A 40 Naphthalene 400  320 U NA None 
DTSB48A 40 Phenanthrene 7400  7200  2.7 None 
DTSB48A 40 Pyrene 7600  7200  5.4 None 

U = Analyte non-detect as <MRL. 
NA = Not Applicable. 
 
• Field soil sample duplicate pair DTSB59A (407075-013) and TMSB59A (407075-014) was 

collected. The field duplicate evaluation is noted in Table 4. For where the duplicate pair was 
diluted due to high compound concentrations, was used in this assessment. If one of the 
duplicate pair was non-detect and other <2MRL, then was not evaluated. Acenaphthene was 
outside criteria. The duplicate pair was qualified estimated “J” based upon this outlier. 

  
Table 4 Field Duplicate Analysis Summary DTSB59A (407075-013) and TMSB59A (407075-014) 

 

Sample ID Dilution Compound 
Original Result 

(μg/kg) 
Duplicate 

Result (μg/kg) %RPD Qualifier 
DTSB59A 1 2-Methylnaphthalene 54  58  7.1 None 
DTSB59A 1 Acenaphthylene 99  130  27.1 None 
DTSB59A 1 Dibenz(a,h)Anthracene 370  410  10.3 None 
DTSB59A 1 Naphthalene 150  140  6.9 None 
DTSB59A 20 & 40 Acenaphthene 690  1200  54.0 J 
DTSB59A 20 & 40 Anthracene 1500  2400  46.2 None 
DTSB59A 20 & 40 Benzo(a)anthracene 2900  3900  29.4 None 
DTSB59A 20 & 40 Benzo(a)pyrene 2200  3200  37.0 None 
DTSB59A 20 & 40 Benzo(b)fluoranthene 3700  5600  40.9 None 
DTSB59A 20 & 40 Benzo(g,h,i)perylene 1100  1500  30.8 None 
DTSB59A 20 & 40 Benzo(k)fluoranthene 1000  1300  26.1 None 
DTSB59A 20 & 40 Chrysene 2700  4100  41.2 None 
DTSB59A 20 & 40 Fluoranthene 8300  12000  36.5 None 
DTSB59A 20 & 40 Fluorene 670  1100  48.6 None 
DTSB59A 20 & 40 Indeno(1,2,3-c,d)Pyrene 1100  1600  37.0 None 
DTSB59A 20 & 40 Phenanthrene 6700  11000  48.6 None 
DTSB59A 20 & 40 Pyrene 6200  10000  46.9 None 

J = Estimated Value. 
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XI-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. 
Percent difference (%D) between the calculated and reported values must be ≤10%. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” Any 
tentatively identified compounds found were qualified as estimated “J”.  For where the sample 
concentrations exceeded the calibration range (“E” lab flag), the data was qualified “R” rejected. 
The diluted sample should be used for this case. This was the case for most of the samples. 
 
Sample: DTSB48A (407075-001), acenaphthylene 
 
Conc. μg/kg = (Ax * Is * Vt * DF) / (Ais * RRF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area of characteristic ion for compound being measured. 
Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract (μL). 
Ais = Area of characteristic ion for the internal standard. 
RRF = Average relative response factor for compound being measured (from ICAL) 
Vi = Volume of extract injected (μL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 
DF = Dilution factor 

 
Conc. μg/kg = (2928957 * 4 * 1000 * 1) / (1974294 * 1.600 * 1 * 30 * 0.8250) = 150 μg/kg 
Reported Value = 150 μg/kg 
% Difference = 0.0% 
Values were within 10% difference 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407075 
 

DATE:  August 26, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 13, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of twenty-one soil samples were analyzed and validated for PCBs. The sample Ids are: 
  

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB48A 407075-001 TMSB59A 407075-014 
TMSB48A 407075-002 DTSB60A 407075-015 
DTSB50A 407075-004 DTSB62A 407075-017 
DTSB51A 407075-005 DTSB63A 407075-018 
DTSB52A 407075-006 DTSB64A 407075-019 
DTSB54A 407075-008 DTSB65A 407075-020 
DTSB55A 407075-009 DTSB66A 407075-021 
DTSB56A 407075-010 DTSB67A 407075-022 
DTSB57A 407075-011 DTSB68A 407075-023 
DTSB58A 407075-012 DTSB69A 407075-024 
DTSB59A 407075-013   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

X  Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 

X  System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable with noted 
qualifications. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407075 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For samples collected on 07/13/04, coolers were received by the laboratory at 3.0°C 
and 3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected 07/13/04 for PCB compounds. Sample DTSB64A 

(407075-019) was extracted 08/09/04 (13 days out of holding time) and analyzed 08/10/04 due to 
laboratory error. Sample DTSB64A (407075-019) was non-detect for all PCBs and qualified 
estimated non-detect “UJ” for all PCBs based upon this outlier. For the remaining samples, they were 
extracted on 07/16/04 and analyzed for PCBs on 07/20/04 and 07/21/04 within criteria guidelines. 
The actual extraction and analysis dates for each sample may be found on the attached form 1s to 
this report. No qualifiers were applied for these samples. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 06/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (22.1%) and PCB 1260 #5 (22.7%) were above 
criteria limits. The average %RSD for PCB 1260 for signal #2 (20.0%) was within criteria. All associated 
samples were non-detect for PCB 1260. No qualifiers were applied based upon these outliers. Samples 
DTSB48A (407075-001), TMSB48A (407075-002), DTSB50A (407075-004), DTSB51A (407075-005), 
DTSB52A (407075-006), DTSB54A (407075-008), DTSB55A (407075-009), DTSB56A (407075-010), 
DTSB57A (407075-011), DTSB58A (407075-012), DTSB59A (407075-013),  TMSB59A (407075-014), 
DTSB60A (407075-015), DTSB62A (407075-017), DTSB63A (407075-018), DTSB65A (407075-020), 
DTSB66A (407075-021), DTSB67A (407075-022), DTSB68A (407075-023), and DTSB69A (407075-
024) apply to this initial calibration. 

 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Sample DTSB64A (407075-019) applies to this initial calibration. 
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III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/20/04 @18:21 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #5 (20.2%) was outside criteria. The average of 
the peaks for arochlor 1016 (8.8%) was within criteria and all samples were non-detect. No qualifiers 
were applied based upon this outlier. Arochlor 1260 was within criteria. For column #2, arochlor 1016 
and arochlor 1260 were within criteria. No qualifiers were applied. No samples reported apply to this 
continuing calibration. 

 
• For PCB continuing calibration performed on 07/20/04 @21:44 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds. No qualifiers were applied. Samples 
DTSB50A (407075-004), DTSB52A (407075-006), DTSB54A (407075-008), DTSB57A (407075-011), 
DTSB58A (407075-012), DTSB60A (407075-015), DTSB62A (407075-017), and DTSB63A (407075-
018) apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/21/04 @03:03 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds. No qualifiers were applied. Samples 
DTSB65A (407075-020), DTSB66A (407075-021), DTSB68A (407075-023), and DTSB69A (407075-
024) apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/21/04 @05:57 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #3 (16.1%) and arochlor 1016 #5 (25.5%) were 
outside criteria. The average of the peaks for arochlor 1016 (13.6%) was within criteria and all 
samples were non-detect. No qualifiers were applied based upon these outliers. For column #1, 
arochlor 1260 #4 (19.5%) was outside criteria. The average of the peaks for arochlor 1260 (6.9%) 
was within criteria and all samples were non-detect. No qualifiers were applied based upon this 
outlier. For column #2, arochlor 1016 was within criteria. For column #2, arochlor 1260 #4 (18.5%) 
was outside criteria and all samples were non-detect. The average of the peaks for arochlor 1260 
(9.8%) was within criteria and all samples were non-detect. No qualifiers were applied based upon 
this outlier. Samples DTSB48A (407075-001), TMSB48A (407075-002), DTSB51A (407075-005), 
DTSB55A (407075-009), DTSB56A (407075-010), DTSB59A (407075-013), TMSB59A (407075-014), 
DTSB67A (407075-022), apply to this continuing calibration.  

 
• For PCB continuing calibration performed on 07/21/04 @11:45 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 and arochlor 1260 were within criteria. For 
column #2, arochlor 1016 was within criteria. For column #2, arochlor 1260 #2 (15.6%), arochlor 
1260 #4 (16.4%), and arochlor 1260 #5 (17.2%) were outside criteria. The average of the peaks for 
arochlor 1260 (15.0%) was within criteria and all samples were non-detect. No qualifiers were applied 
based upon these outliers. No samples reported apply to this continuing calibration.  

 
• For PCB continuing calibration performed on 08/10/04 @11:13 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 and arochlor 1260 were within criteria. For 
column #2, arochlor 1260 #5 (16.4%) was outside criteria. The average of the peaks for arochlor 
1260 (12.4%) was within criteria and all samples were non-detect. Arochlor 1016 was within criteria. 
No qualifiers were applied based upon this outlier. Sample DTSB64A (407075-019) applies to this 
continuing calibration. 
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• For PCB continuing calibration performed on 08/10/04 @14:16 on instrument GC-L, the following 
%Ds were determined. For column #1, arochlor 1260 #4 (22.3%) was outside criteria. The average of 
the peaks for arochlor 1260 (7.7%) was within criteria and all samples were non-detect. Arochlor 
1016 was within criteria. No qualifiers were applied based upon this outlier. For column #2, arochlor 
1016 and arochlor 1260 were within criteria. Samples apply to this continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the 
blanks > MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). 
Table 2 summarizes the blank contamination analysis. Action levels are based upon dilution factor of 
one, 100% solids, and were converted to soil values (soil conversion factor = 30). Rinse blanks 
071304R1 (407077-001) and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction 
samples) and was analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the 
subsurface soil samples (“B” fraction samples) and was analyzed in SDG 0407140. 
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 07/20/04 BLK67785 All < MRL NA NA None 
PCBs 08/10/04 BLK68171 All < MRL NA NA None 
PCBs 07/20/04 071304R1 All < MRL NA NA None 
PCBs 07/20/04 071304R2 All < MRL NA NA None 
PCBs 07/28/04 072004R2 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample DTSB48A (407075-001), surrogate tetrachloro-m-xylene (50%) was 

outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB50A (407075-004), surrogate decachlorobiphenyl (46%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB51A (407075-005), surrogate decachlorobiphenyl (42%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB52A (407075-006), surrogate decachlorobiphenyl (44%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB55A (407075-009), surrogate tetrachloro-m-xylene (40%) was 

outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl was within criteria, no 
qualifiers were applied based upon this outlier. 
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• For PCB analysis for sample DTSB56A (407075-010), surrogate decachlorobiphenyl (40%) was 
outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB57A (407075-011), surrogate decachlorobiphenyl (44%, 41%) 

was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon these outliers. 

 
• For PCB analysis for sample DTSB58A (407075-012), surrogate decachlorobiphenyl (37%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB59A (407075-013), surrogates decachlorobiphenyl (42%) and 

tetrachloro-m-xylene (42%) were outside USACE and/or lab criteria. Since both surrogates were 
below criteria, the sample was qualified bias low “UL” for all PCBs based upon these outliers. 

 
• For PCB analysis for sample DTSB63A (407075-018), surrogate decachlorobiphenyl (34%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB65A (407075-020), surrogate decachlorobiphenyl (43%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB67A (407075-022), surrogate decachlorobiphenyl (36%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB68A (407075-023), surrogate decachlorobiphenyl (34%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample TMSB59A (407075-014), surrogate tetrachloro-m-xylene (32%) was 

outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For samples TMSB48A (407075-002), DTSB54A (407075-008), DTSB60A (407075-015), DTSB62A 

(407075-017), DTSB64A (407075-019), DTSB66A (407075-021), DTSB69A (407075-024), all criteria 
were met. No qualifiers were applied. 

 
VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67785 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples DTSB48A (407075-001), TMSB48A (407075-002), DTSB50A (407075-004), DTSB51A 
(407075-005), DTSB52A (407075-006), DTSB54A (407075-008), DTSB55A (407075-009), DTSB56A 
(407075-010), DTSB57A (407075-011), DTSB58A (407075-012), DTSB59A (407075-013),  TMSB59A 
(407075-014), DTSB60A (407075-015), DTSB62A (407075-017), DTSB63A (407075-018), DTSB65A 
(407075-020), DTSB66A (407075-021), DTSB67A (407075-022), DTSB68A (407075-023), and 
DTSB69A (407075-024) apply to this LCS. 
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• Sample BKS68171 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 
Sample DTSB64A (407075-019) applies to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample DTSB63A (407075-018) was used for the MS/MSD analysis for PCB compounds. All criteria 

were met. No qualifiers were applied. 
 
• Sample DTSB64A (407075-019) was used for the MS/MSD analysis for PCB compounds. All criteria 

were met. No qualifiers were applied. 
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• Field soil sample duplicate pair DTSB48A (407075-001) and TMSB48A (407075-002) was collected. 

The field duplicate evaluation is noted in Table 3. For where the duplicate pair was diluted due to 
high compound concentrations, was used in this assessment. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied.  

 
Table 3 Field Duplicate Analysis Summary DTSB48A (407075-001) and TMSB48A (407075-002) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
DTSB48A 407075-001 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
• Field soil sample duplicate pair DTSB59A (407075-013) and TMSB59A (407075-014) was collected. 

The field duplicate evaluation is noted in Table 4. For where the duplicate pair was diluted due to 
high compound concentrations, was used in this assessment. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied. 

  
Table 4 Field Duplicate Analysis Summary DTSB59A (407075-013) and TMSB59A (407075-014) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
DTSB59A 407075-013 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
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IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• For this SDG, all PCBs were non-detect for all samples. No qualifiers were applied. 
 
Sample: DTSB63AMS (407075-018MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (117320Area*10000μL*1) / (300.4Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 507.99 μg/kg 
Conc2 μg/kg = (160292Area*10000μL*1) / (405.0Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 514.81 μg/kg 
Conc3 μg/kg = (181852Area*10000μL*1) / (460.4Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 514.22 μg/kg 
Conc4 μg/kg = (52276Area*10000μL*1) / (209.8Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 324.10 μg/kg 
Conc5 μg/kg = (222302Area*10000μL*1) / (602.8Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 479.69 μg/kg 
Average concentration = 470 μg/kg 
 
Signal #2 
Conc1 μg/kg = (761946Area*10000μL*1) / (1926Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 514.58 μg/kg 
Conc2 μg/kg = (568462Area*10000μL*1) / (2046Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 361.40 μg/kg 
Conc3 μg/kg = (1052438Area*10000μL*1) / (2799Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 489.08 
μg/kg 
Conc4 μg/kg = (409720Area*10000μL*1) / (1655Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 322.01 μg/kg 
Conc5 μg/kg = (1190766Area*10000μL*1) / (3156Area/pg*(1000 pg/ng)*1 μL*10g*0.7688) = 490.77 
μg/kg 
Average concentration = 436 μg/kg 
 
Reported Value = 470 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 

 



1 
 

 
 
 
 
 
 
 
 
 
MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PAHs 

GPL Laboratories, Inc., SDG 407076 
 
DATE:  August 27, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River WI at the RFAAP on July 13, 2004. Samples were analyzed for 
polynuclear aromatic hydrocarbons (PAHs) using USEPA SW846 Methods 3550B/8270C low 
level. A total of seventeen soil samples were validated including diluted samples. The sample Ids 
are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB70A 407076-001 DTSB75A 407076-007DL 
TMSB71A 407076-002 TMSB75A 407076-008 
TMSB71A 407076-002DL TMSB75A 407076-008DL 
DTSB71A 407076-003 DTSB76A 407076-009 
DTSB71A 407076-003DL DTSB76A 407076-009DL 
DTSB72A 407076-004 DTSB77A 407076-010DL 
DTSB73A 407076-005 DTSB77A 407076-010DL2 
DTSB74A 407076-006 DTSB78A 407076-011 
DTSB75A 407076-007   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements, method-specific criteria, and laboratory SOP 
criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control 
specifications have not been qualified.  Data associated with parameters that did not comply with 
quality control specifications and directly impacted project data have been qualified in 
accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Instrument Performance Check 

X  Initial Calibration 
X  Continuing Calibration 
 X Blank Analysis 
 X Surrogate Spikes  
 X Internal Standards 
 X Laboratory Control Standard 

X  Matrix Spike/Spike Duplicate 
X  Field Duplicate 
X  Quantitation Verification 

 
 
 
 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications, except for the following. For where the sample concentrations exceeded the 
calibration range (“E” lab flag), the data was qualified “R” rejected. The diluted sample should be 
used for this case. This was the case for several of the samples.  
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBONS REVIEW 

SDG 407076 
 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample extraction and analysis. Holding time criteria: For polynuclear 
aromatic hydrocarbons (PAHs) soil samples cooled @ 4°C ± 2°C; the maximum holding time is 
the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis.  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/13/04, coolers were received by the laboratory 
at 3.0°C and 3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The soil samples were collected on 07/13/04, extracted on 07/14/04, 

and 07/16/04, and analyzed for PAHs on 07/14/04, 07/15/04, 07/16/04, and 07/19/04. The 
actual extraction and analysis dates for each sample may be found on the attached form 1s 
to this report. All criteria were met. No qualifiers were applied. 

          
II-Instrument Performance Check 
GC/MS instrument performance checks are performed to ensure mass resolution, identification 
and, to some degree, sensitivity. The analysis of the instrument performance check solution must 
be performed at the beginning of each 12-hour period during which samples are analyzed.   
 
• The instrument performance check, decafluorotriphenylphosphine (DFTPP), met the ion 

abundance criteria.  No qualification was applied. 
 
III-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used is capable of producing acceptable qualitative and quantitative data for PAH 
compounds by GC/MS low level. Initial calibration demonstrates that the instrument is capable of 
acceptable performance in the beginning of the analytical run and of producing a linear 
calibration curve. For compounds analyzed using linear regression or second order, correlation 
coefficients must be >0.99. The minimum relative response factor (RRF) criteria must be ≥ 0.05. 
Initial calibration percent relative standard deviation (%RSD) must be ≤ 15% on the average for 
all compounds (< 30% for CCCs). All detects are qualified as estimated “J” for where there were 
exceeding %RSDs, and all non-detects are qualified as estimated “UJ” for where there were 
grossly exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is 
defined as twice the established criteria limits. For where there were low RRFs, all detects are 
qualified as estimated “J” and non-detects are rejected “R”. 
 
• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 

07/14/04 on instrument GC/MS-Ins. All RRFs were ≥ 0.05. Target compound 
dibenz(a,h)anthracene (17.0%) was outside criteria. Dibenz(a,h)anthracene was qualified “J” 
for detects and no qualifier for non-detects based upon these outliers. Samples DTSB70A 
(407076-001), TMSB71A (407076-002), TMSB71A (407076-002DL), DTSB71A (407076-
003), DTSB71A (407076-003DL), DTSB72A (407076-004), DTSB73A (407076-005), 
DTSB75A (407076-007), DTSB75A (407076-007DL), TMSB75A (407076-008), TMSB75A 
(407076-008DL), DTSB77A (407076-010DL), and DTSB77A (407076-010DL2) apply to this 
initial calibration. 
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• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 
07/19/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. All criteria were met. No qualifiers 
were applied. Samples DTSB74A (407076-006), DTSB76A (407076-009), DTSB76A 
(407076-009DL), and DTSB78A (407076-011) apply to this initial calibration. 

 
IV-Continuing Calibration  
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used was capable of producing acceptable qualitative and quantitative data for 
semivolatile target compounds. Continuing calibration standards containing both target and 
surrogates compounds are analyzed at the beginning of each 12-hour analysis period following 
the analysis of the instrument performance check and prior to the analysis of blanks and 
samples.  The minimum relative response factors (RRF) for semivolatile target compounds and 
surrogates must be ≥ 0.05. The percent difference (%D) between the initial calibration RRF and 
the continuing calibration RRF must be within ± 20% for all target compounds. Grossly exceeding 
is defined where %D>40%. All detects are qualified as estimated “J” for where there were 
exceeding %Ds, and all non-detects are qualified as estimated “UJ” for where there were grossly 
exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is defined as 
twice the established criteria limits. For where there were low RRFs, all detects are qualified as 
estimated “J” and non-detects are rejected “R”. 
 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/14/04 @15:54 on instrument GC/MS-Ins, all target compounds were within criteria. No 
qualifiers were applied. Samples DTSB70A (407076-001), TMSB71A (407076-002), 
DTSB71A (407076-003), DTSB72A (407076-004), DTSB73A (407076-005), DTSB75A 
(407076-007), and TMSB75A (407076-008) apply to this continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/15/04 @16:52 on instrument GC/MS-Ins, pyrene (20.9%) was outside criteria limits. For 
associated samples, all detects were qualified “J” and non-detects no qualifier based upon 
this outlier. Samples TMSB71A (407076-002DL), DTSB71A (407076-003DL), TMSB75A 
(407076-008DL), DTSB77A (407076-010DL), and DTSB77A (407076-010DL2) apply to this 
continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/16/04 @09:27 on instrument GC/MS-Ins, fluoranthene (21.0%) and pyrene (28.7%) were 
outside criteria limits. For associated samples, all detects were qualified “J” and non-detects 
no qualifier based upon these outliers. Sample DTSB75A (407076-007DL) applies to this 
continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/19/04 @13:27 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Samples DTSB74A (407076-006), DTSB76A (407076-009), 
DTSB76A (407076-009DL), and DTSB78A (407076-011) apply to this continuing calibration. 
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V-Blank Analysis 
The purpose of blank analyses is to determine the presence and magnitude of contamination 
problems resulting from field and laboratory activities. A method blank analysis must be 
performed after the calibration standards and once every 12-hour time period beginning with the 
injection of DFTPP. No contaminants should be detected in any of the associated blanks > the 
MDL. USACE Shell criteria specifies all concentrations should be less than one-half MRL (<MRL 
for common laboratory contaminants phthalate esters).  Positive sample results are reported and 
qualified “B”, if the concentration of the compound in the sample is ≤ 10 times (10x) the maximum 
amount in any blank for the common laboratory contaminants phthalate esters, or 5 times (5X) 
the maximum amount for other semivolatile target compounds. Table 2 summarizes the blank 
contamination analysis. Action levels are based upon dilution factor of one, 100% solids, and 
were converted to soil values (soil conversion factor = 33). Rinse blanks 071304R1 (407077-001) 
and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction samples) and was 
analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the subsurface soil 
samples (“B” fraction samples) and was analyzed in SDG 0407140. 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

QC Blank ID Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

07/14/04 BLK67695 All compounds < MRL NA NA None 
07/19/04 BLK67751 All compounds < MRL NA NA None 
07/20/04 071304R1 All compounds < MRL NA NA None 
07/20/04 071304R2 All compounds < MRL NA NA None 
07/26/04 072004R2 All compounds < MRL NA NA None 

 
VI-Surrogate Spikes 
Laboratory performance on individual samples is evaluated through the review of surrogate spike 
samples. Surrogate spikes are added to all samples and blanks to measure their recovery in 
sample and blank matrices. The percent recoveries (%Rs) must be within the specified control 
limits.  
 
Criteria:  Nitrobenzene-d5 (29-140%) – S1 (USACE Shell Criteria: 45-135%) 

2-Fluorobiphenyl (31-125%) – S2 (USACE Shell Criteria: 45-135%) 
Terphenyl – d14 (26-160%) – S3 (USACE Shell Criteria: 45-135%) 
 

• For sample DTSB75A (407076-007), surrogate 2-Fluorobiphenyl (41%) was below USACE 
criteria and within lab criteria. Since surrogates Nitrobenzene-d5 and Terphenyl – d14 were 
within criteria, no qualifiers were applied based upon this outlier.   

 
• For all other samples, all criteria were met. No qualifiers were applied. 
 
VII-Internal Standards 
Internal standards performance criteria ensure that GC/MS sensitivity and response are stable 
during every analytical run. Internal standard area counts for samples and blanks must not vary 
by more than a factor of two (- 50% to + 100%) from the associated calibration standard. The 
retention time of the internal standards in samples and blanks must not vary by more than ± 30 
seconds from the retention time of the associated calibration standard.   
 
• All criteria were met. No qualifiers were applied.  
  
VIII-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor laboratory accuracy by calculating the 
percent recoveries of the spiked compounds. All LCS percent recoveries must be within the 
specified control limits. USACE Shell limits for PAHs by 8270C low level are 45-135% (25-150% 
for sporadic marginal failures (SMF)). 
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• Sample BKS67695 was used as the LCS for PAHs by USEPA SW-846 8270C low level 
analyzed 07/14/04. All criteria were met. No qualifiers were applied. Samples DTSB70A 
(407076-001), TMSB71A (407076-002), TMSB71A (407076-002DL), DTSB71A (407076-
003), DTSB71A (407076-003DL), DTSB72A (407076-004), DTSB73A (407076-005), 
DTSB75A (407076-007), DTSB75A (407076-007DL), TMSB75A (407076-008), TMSB75A 
(407076-008DL), DTSB77A (407076-010DL), and DTSB77A (407076-010DL2) apply to this 
LCS. 

 
• Sample BKS67751 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/19/04. All criteria were met. No qualifiers were applied. Samples DTSB74A 
(407076-006), DTSB76A (407076-009), DTSB76A (407076-009DL), and DTSB78A (407076-
011) apply to this LCS. 

 
IX-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term 
precision and accuracy of the analytical method on various matrices and to demonstrate 
acceptable compound recovery by the laboratory at the time of sample analysis. The percent 
recoveries (%Rs) and the relative percent difference (RPD) must be within the specified control 
limits. USACE Shell limits are 45-135%; RPD ≤ 60% (15-150%; RPD ≤ 60% for sporadic marginal 
failures (SMF)). 
 
• Sample DTSB70A (407076-001) was used for the MS/MSD analysis for PAHs. Compounds 

benzo(a)pyrene (52%), benzo(k)fluoroanthene (55%, 46%), chrysene (54%), and 
fluoranthene (43%, RPD=53%) were outside USACE and/or lab criteria. The low recoveries 
were due to large amount of organic compounds detected in the spiked sample. All detects 
were qualified “L” estimated for the spiked sample and non-detects “UL” for the noted 
compounds based upon these outliers. 

 
• Sample DTSB76A (407076-009) was used for the MS/MSD analysis for PAHs. The spiked 

sample was reported in SDG 407076. Compounds acenaphthene (410%, 445%), anthracene 
(265%, 350%), benzo(a)anthracene (555%, 555%), benzo(a)pyrene (830%, 880%), 
benzo(b)fluoranthene (890%, 990%), benzo(g,h,i)perylene (595%, 445%), 
benzo(k)fluoroanthene (265%, 410%; RPD=43%), chrysene (370%, 420%), 
dibenz(a,h)anthracene (265%, 200%), fluoranthene (310%, 410%), fluorene (365%, 415%), 
indeno(1,2,3-cd)pyrene (595%, 495%), naphthalene (190%, 170%), phenanthrene (345%, 
345%), and pyrene (215%, 265%) were outside USACE and/or lab criteria. The high 
recoveries were due to large amount of organic compounds detected in the spiked sample. 
All detects were qualified “J” estimated for the spiked sample and non-detects no qualifier for 
the noted compounds based upon these outliers. 

 
X-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the soil samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair DTSB71A (407076-003) and TMSB71A (407076-002) was 

collected. The field duplicate evaluation is noted in Table 3. For where the duplicate pair was 
diluted due to high compound concentrations, was used in this assessment. If one of the 
duplicate pair was non-detect and other <2MRL, then was not evaluated. All criteria were 
met. No qualifiers were applied.  
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Table 3 Field Duplicate Analysis Summary DTSB71A (407076-003) and TMSB71A (407076-002) 
 

Sample ID Dilution Compound 
Original Result 

(μg/kg) 
Duplicate 

Result (μg/kg) %RPD Qualifier 
DTSB71A 1 Acenaphthene 28  38  30.3 None 
DTSB71A 1 Anthracene 68  71  4.3 None 
DTSB71A 1 Benzo(a)anthracene 200  220  9.5 None 
DTSB71A 1 Benzo(a)pyrene 190  200  5.1 None 
DTSB71A 1 Benzo(b)fluoranthene 210  260  21.3 None 
DTSB71A 1 Benzo(g,h,i)perylene 120  140  15.4 None 
DTSB71A 1 Benzo(k)fluoranthene 160  150  6.5 None 
DTSB71A 1 Chrysene 240  260  8.0 None 
DTSB71A 1 Dibenz(a,h)Anthracene 56  64  13.3 None 
DTSB71A 1 Fluorene 26  35  29.5 None 
DTSB71A 1 Indeno(1,2,3-c,d)Pyrene 120  140  15.4 None 
DTSB71A 1 Naphthalene 9.5 U 11  NA None 
DTSB71A 1 Phenanthrene 330  410  21.6 None 
DTSB71A 1 Pyrene 400  440  9.5 None 
DTSB71A 2 Fluoranthene 650  660  1.5 None 

U = Analyte non-detect as <MRL. 
NA = Not Applicable. 
 
• Field soil sample duplicate pair DTSB75A (407076-007) and TMSB75A (407076-008) was 

collected. The field duplicate evaluation is noted in Table 4. For where the duplicate pair was 
diluted due to high compound concentrations, was used in this assessment. If one of the 
duplicate pair was non-detect and other <2MRL, then was not evaluated. Acenaphthene, 
fluorene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-
c,d)pyrene, phenanthrene, and pyrene were outside criteria. The duplicate pair was qualified 
estimated “J” based upon this outlier. 

  
Table 4 Field Duplicate Analysis Summary DTSB75A (407076-007) and TMSB75A (407076-008) 

 

Sample ID Dilution Compound 
Original Result 

(μg/kg) 
Duplicate 

Result (μg/kg) %RPD Qualifier 
DTSB75A 1 Acenaphthene 63  260  122 J 
DTSB75A 1 Acenaphthylene 11  16  37.0 None 
DTSB75A 1 Dibenz(a,h)Anthracene 130  9.0 U NA None 
DTSB75A 1 Fluorene 70  270  118 J 
DTSB75A 1 Naphthalene 13  15  14.3 None 
DTSB75A 4 & 10 Anthracene 170  630  115 J 
DTSB75A 4 & 10 Benzo(a)anthracene 450  1200  90.9 J 
DTSB75A 4 & 10 Benzo(a)pyrene 400  1100  93.3 J 
DTSB75A 4 & 10 Benzo(b)fluoranthene 450  1200  90.9 J 
DTSB75A 4 & 10 Benzo(g,h,i)perylene 300  800  90.9 J 
DTSB75A 4 & 10 Benzo(k)fluoranthene 320  820  87.7 J 
DTSB75A 4 & 10 Chrysene 550  1300  81.1 J 
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Table 4 Field Duplicate Analysis Summary DTSB75A (407076-007) and TMSB75A (407076-008), Continued 
 

DTSB75A 4 & 10 Fluoranthene 1400  3700  90.2 J 
DTSB75A 4 & 10 Indeno(1,2,3-c,d)Pyrene 290  750  88.5 J 
DTSB75A 4 & 10 Phenanthrene 830  2900  111 J 
DTSB75A 4 & 10 Pyrene 820  2100  87.7 J 

J = Estimated Value. 
U = Analyte non-detect as <MRL. 
NA = Not Applicable. 
 
XI-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. 
Percent difference (%D) between the calculated and reported values must be ≤10%. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” Any 
tentatively identified compounds found were qualified as estimated “J”.  For where the sample 
concentrations exceeded the calibration range (“E” lab flag), the data was qualified “R” rejected. 
The diluted sample should be used for this case. This was the case for several of the samples. 
 
Sample: DTSB70A (407076-001), acenaphthene 
 
Conc. μg/kg = (Ax * Is * Vt * DF) / (Ais * RRF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area of characteristic ion for compound being measured. 
Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract (μL). 
Ais = Area of characteristic ion for the internal standard. 
RRF = Average relative response factor for compound being measured (from ICAL) 
Vi = Volume of extract injected (μL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 
DF = Dilution factor 

 
Conc. μg/kg = (195201 * 4 * 1000 * 1) / (2722384 * 0.998 * 1 * 30 * 0.7216) = 13 μg/kg 
Reported Value = 13 μg/kg 
% Difference = 0.0% 
Values were within 10% difference 



9 
 

USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407076 
 

DATE:  August 27, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 13, 2004. Samples were analyzed for PCBs using USEPA Methods 
3540C/8082 or 3550B/8082. A total of eleven soil samples were analyzed and validated for PCBs. The 
sample Ids are: 
  

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB70A 407076-001 DTSB75A 407076-007 
TMSB71A 407076-002 TMSB75A 407076-008 
DTSB71A 407076-003 DTSB76A 407076-009 
DTSB72A 407076-004 DTSB77A 407076-010 
DTSB73A 407076-005 DTSB78A 407076-011 
DTSB74A 407076-006   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 

X  System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable with noted 
qualifications. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407076 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For samples collected on 07/13/04, coolers were received by the laboratory at 3.0°C 
and 3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected 07/13/04 for PCB compounds. They were 

extracted on 07/15/04 and 07/22/04 and analyzed for PCBs on 07/26/04 and 08/03/04 within criteria 
guidelines. The actual extraction and analysis dates for each sample may be found on the attached 
form 1s to this report.  No qualifiers were applied for these samples. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 06/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (22.1%) and PCB 1260 #5 (22.7%) were above 
criteria limits. The average %RSD for PCB 1260 for signal #2 (20.0%) was within criteria. All associated 
samples were non-detect for PCB 1260. No qualifiers were applied based upon these outliers. Samples 
TMSB71A (407076-002), DTSB71A (407076-003), DTSB72A (407076-004), DTSB73A (407076-005), 
DTSB74A (407076-006), DTSB75A (407076-007), TMSB75A (407076-008), DTSB76A (407076-009), 
DTSB77A (407076-010), and DTSB78A (407076-011) apply to this initial calibration. 

 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Sample DTSB70A (407076-001) applies to this initial calibration. 
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III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/26/04 @12:25 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #5 (20.9%) was outside criteria. The average of 
the peaks for arochlor 1016 (8.1%) was within criteria and all samples were non-detect. No qualifiers 
were applied based upon this outlier. Arochlor 1260 was within criteria. For column #2, arochlor 1016 
and arochlor 1260 were within criteria. No qualifiers were applied. Samples TMSB71A (407076-002), 
DTSB71A (407076-003), DTSB72A (407076-004), DTSB74A (407076-006), DTSB75A (407076-007), 
and TMSB75A (407076-008) apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 07/26/04 @17:21 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (25.8%), arochlor 1016 #3 (25.4%), and 
arochlor 1016 #5 (34.3%) were outside criteria.  The average of the peaks for arochlor 1016 (21.2%) 
was outside criteria. Since all samples were non-detect, no qualifiers were applied based upon these 
outliers.  Arochlor 1260 was within criteria for column #1. For column #2, arochlor 1016 was within 
criteria. For column #2, arochlor 1260 #2 (24.1%), arochlor 1260 #3 (16.3%), and arochlor 1260 #4 
(30.9%) were outside criteria. The average of the peaks for arochlor 1260 (16.5%) was outside 
criteria. Since all samples were non-detect, no qualifiers were applied based upon these outliers. 
Samples DTSB73A (407076-005), DTSB76A (407076-009), DTSB77A (407076-010), and DTSB78A 
(407076-011) apply to this continuing calibration.  

 
• For PCB continuing calibration performed on 07/26/04 @23:09 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1260 #2 (21.4%) and arochlor 1260 #3 (18.6%) were 
outside criteria. The average of the peaks for arochlor 1260 (15.7%) was outside criteria. Since all 
samples were non-detect, no qualifiers were applied based upon these outliers. Arochlor 1016 was 
within criteria for column #1. For column #2, arochlor 1016 and arochlor 1260 were within criteria. No 
qualifiers were applied. No samples reported apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 08/03/04 @08:57 on instrument GC-L, the following 

%Ds were determined. All criteria were met. No qualifiers were applied. Sample DTSB70A (407076-
001) applies to this continuing calibration. 

 
• For PCB continuing calibration performed on 08/03/04 @11:51 on instrument GC-L, the following 

%Ds were determined. All criteria were met. No qualifiers were applied. No samples reported apply to 
this continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the 
blanks > MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). 
Table 2 summarizes the blank contamination analysis. Action levels are based upon dilution factor of 
one, 100% solids, and were converted to soil values (soil conversion factor = 30). Rinse blanks 
071304R1 (407077-001) and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction 
samples) and was analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the 
subsurface soil samples (“B” fraction samples) and was analyzed in SDG 0407140. 
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Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 07/26/04 BLK67881 All < MRL NA NA None 
PCBs 08/03/04 BLK67720 All < MRL NA NA None 
PCBs 07/20/04 071304R1 All < MRL NA NA None 
PCBs 07/20/04 071304R2 All < MRL NA NA None 
PCBs 07/28/04 072004R2 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample DTSB71A (407076-003), surrogate decachlorobiphenyl (23%, 39%) 

was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB72A (407076-004), surrogate decachlorobiphenyl (44%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB73A (407076-005), surrogates decachlorobiphenyl (22%, 39%) 

and tetrachloro-m-xylene (23%) were outside USACE and/or lab criteria. Since both surrogates were 
below criteria, the sample was qualified bias low “UL” for all PCBs based upon these outliers. 

 
• For PCB analysis for sample DTSB74A (407076-006), surrogate decachlorobiphenyl (36%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB75A (407076-007), surrogate decachlorobiphenyl (41%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample DTSB78A (407076-011), surrogate decachlorobiphenyl (33%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample TMSB71A (407076-002), surrogate decachlorobiphenyl (32%) was 

outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample TMSB75A (407076-008), surrogates decachlorobiphenyl (38%, 27%) 

and tetrachloro-m-xylene (37%) were outside USACE and/or lab criteria. Since both surrogates were 
below criteria, the sample was qualified bias low “UL” for all PCBs based upon these outliers. 

 
• For samples DTSB70A (407076-001), DTSB76A (407076-009), and DTSB77A (407076-010), all 

criteria were met. No qualifiers were applied. 
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VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67881 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples TMSB71A (407076-002), DTSB71A (407076-003), DTSB72A (407076-004), DTSB73A 
(407076-005), DTSB74A (407076-006), DTSB75A (407076-007), TMSB75A (407076-008), DTSB76A 
(407076-009), DTSB77A (407076-010), and DTSB78A (407076-011) apply to this LCS. 

 
• Sample BKS67720 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Sample DTSB70A (407076-001) applies to this LCS. 
 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample DTSB70A (407076-001) was used for the MS/MSD analysis for PCB compounds. All criteria 

were met. No qualifiers were applied. 
 
• Sample DTSB76A (407076-009) was used for the MS/MSD analysis for PCB compounds. All criteria 

were met. No qualifiers were applied. 
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• Field soil sample duplicate pair DTSB71A (407076-003) and TMSB71A (407076-002) was collected. 

The field duplicate evaluation is noted in Table 3. For where the duplicate pair was diluted due to 
high compound concentrations, was used in this assessment. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied.  

 
Table 3 Field Duplicate Analysis Summary DTSB71A (407076-003) and TMSB71A (407076-002) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
DTSB71A 407076-003 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
• Field soil sample duplicate pair DTSB75A (407076-007) and TMSB75A (407076-008) was collected. 

The field duplicate evaluation is noted in Table 4. For where the duplicate pair was diluted due to 
high compound concentrations, was used in this assessment. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied. 
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Table 4 Field Duplicate Analysis Summary DTSB75A (407076-007) and TMSB75A (407076-008) 
 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
DTSB75A 407076-007 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• For this SDG, all PCBs were non-detect for all samples. No qualifiers were applied. 
 
Sample: DTSB70AMS (407076-001MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (145730Area*10000μL*1) / (300.4Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 195.75 μg/kg 
Conc2 μg/kg = (225550Area*10000μL*1) / (405.0Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 224.72 μg/kg 
Conc3 μg/kg = (257010Area*10000μL*1) / (460.4Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 225.25 μg/kg 
Conc4 μg/kg = (86244Area*10000μL*1) / (209.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 165.87 μg/kg 
Conc5 μg/kg = (280824Area*10000μL*1) / (602.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 187.98 μg/kg 
Average concentration = 200 μg/kg 
 
Signal #2 
Conc1 μg/kg = (811186Area*10000μL*1) / (1926Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 169.95 μg/kg 
Conc2 μg/kg = (685158Area*10000μL*1) / (2046Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 135.12 μg/kg 
Conc3 μg/kg = (1151378Area*10000μL*1) / (2799Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 165.98 
μg/kg 
Conc4 μg/kg = (560664Area*10000μL*1) / (1655Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 136.69 μg/kg 
Conc5 μg/kg = (1151282Area*10000μL*1) / (3156Area/pg*(1000 pg/ng)*1 μL*30g*0.8261) = 147.19 
μg/kg 
Average concentration = 151 μg/kg 
 
Reported Value = 200 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 409105 
 
DATE:  January 11, 2005 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on September 14, 2004. Samples were 
analyzed for target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals 
and USEPA SW-846 7471A for mercury. A total of two soil samples and three sediment samples 
were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB53A 409105-001 WBGSD24 409105-004 
TMSB53A 409105-002 WBGSD25 409105-005 
WBGSD23 409105-003   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
 X Initial and Continuing Calibration 

X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 
 X Lab Sample Duplicate 

X  Matrix Spike  
 X ICP Serial Dilution 

X  Field Sample Duplicate 
X  Quantitation Verification 

 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 409105 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil and sediment samples are 
received and stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals 
and 28 days for mercury from collection (USEPA criteria).  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 09/14/04, cooler was received by the laboratory at 
2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: Samples were collected on 09/14/04. They were digested on 09/22/04 

and analyzed for ICP metals on 09/23/04 and 09/24/04. Samples were digested on 09/21/04 
for mercury and were analyzed for mercury on 09/22/04. All holding time criteria were met. 
No qualifiers were applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 09/23/04 and 09/24/04. Mercury was analyzed 

on 09/22/04 with a correlation coefficient of 0.9999. All ICV/CCV standards were within 
criteria. No qualifiers were applied. Table 2 summarizes the MRL standard analysis for 
metals. Samples with concentrations detected less than two times the MRL with out of criteria 
MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
09/23/04 ICP Various Various All within criteria None None 
09/22/04 Hg 0.2 0.033 All within criteria None None 
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III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
 

• Rinse blank 091304R applies to the September western burning ground (“WBG” prefix samples) surface soil 
(“A” suffix samples) and sediment (“SD”) samples and was analyzed in SDG 0409105.  

 
Table 3 Blank Contamination Analysis Summary 

 
Analysis 

Date 
Analysis QC Blank 

ID 
Max 

Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

09/23/04 ICP-Al ICB/CCBs 3.3B 16.5 None 
09/23/04 ICP-Sb ICB/CCBs 0.38B 1.9 WBGSB53A, WBGSD23 
09/23/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
09/23/04 ICP-Cr ICB/CCBs 0.07B 0.35 None 
09/23/04 ICP-Co ICB/CCBs 0.10B 0.50 None 
09/23/04 ICP-Pb ICB/CCBs 0.19B 0.95 None 
09/23/04 ICP-Mg ICB/CCBs 2.47B 12.4 None 
09/23/04 ICP-Mn ICB/CCBs 0.08B 0.40 None 
09/23/04 ICP-Ag ICB/CCBs 0.29B 1.5 None 
09/23/04 ICP-Tl ICB/CCBs 0.49B 2.5 None 
09/23/04 ICP-V ICB/CCBs 0.17B 0.85 None 
09/22/04 Hg ICB/CCBs <MRL NA None 
09/23/04 ICP-Al PBS 3.8B 19.0 None 
09/23/04 ICP-Ba PBS 0.050B 0.25 None 
09/23/04 ICP-Be PBS 0.023B 0.12 None 
09/23/04 ICP-Ca PBS 15.6B 78.0 None 
09/23/04 ICP-Cr PBS 0.18B 0.90 None 
09/23/04 ICP-Cu PBS 0.11B 0.55 None 
09/23/04 ICP-Mg PBS 1.3B 6.5 None 
09/23/04 ICP-Mn PBS 0.038B 0.19 None 
09/23/04 ICP-Ni PBS 0.30B 1.5 None 
09/23/04 ICP-K PBS 5.3B 26.5 None 
09/23/04 ICP-Na PBS 80.5B 403 WBGSB53A, TMSB53A, WBGSD23, WBGSD24, 

WBGSD25 
09/23/04 ICP-Tl PBS 0.44B 2.2 None 
09/23/04 ICP-V PBS 0.16B 0.80 None 
09/22/04 Hg PBS <MRL NA None 
09/22/04 ICP-Al 091304R 2.92B 14.6 None 
09/22/04 ICP-Mg 091304R 1.29B 6.5 None 
09/22/04 ICP-Na 091304R 69.5B 348 WBGSB53A, TMSB53A, WBGSD23, WBGSD24, 

WBGSD25 
09/22/04 ICP-Zn 091304R 0.50B 2.5 None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
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IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS68967 was used as LCS for ICP metals analysis dated 9/23/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS68954 was used as LCS for total mercury analysis dated 09/22/04. All criteria 

were met. No qualifiers were applied. 
 
VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample WBGSB53A (409105-001) was used as sample duplicate for ICP metals analysis. 

Antimony (200%) and cadmium (53.0%) were outside criteria due to low sample 
concentrations. Therefore, no qualifiers were applied based upon this outlier.  

 
• Sample 409046-007 was used as sample duplicate for mercury analysis. Since this was not a 

RFAAP sample, it was not evaluated. 
 
VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample WBGSB53A (409105-001) was used for the MS analysis for ICP analysis. Aluminum 

(2080%), antimony (40.1%), iron (126%), magnesium (145%), and potassium (138%) were 
outside of control limits. Post digestion spikes were within criteria for antimony, magnesium, 
and potassium. The sample concentration was >4 times the spike added for aluminum and 
iron, therefore no qualifiers were applied based upon these outliers. For antimony, the spiked 
sample and duplicate pair TMSB53A (409105-002) were qualified bias low non-detect “UL” 
based upon the low recovery. For magnesium and potassium, the spiked sample and 
duplicate pair TMSB53A (409105-002) were qualified bias high “K” based upon the high 
recovery. 

 
• Sample 409046-007 was used for the MS analysis for mercury analysis. Since this was not a 

RFAAP sample, it was not evaluated. 
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VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample WBGSB53A (409105-001). Antimony 

(100%), cadmium (100%), selenium (100%), and sodium (100%) were outside of criteria 
limits. Sample concentrations were <50 times MDL for antimony, cadmium, selenium, and 
sodium, therefore no qualifiers were applied based upon these outliers. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair WBGSB53A (409105-001) and TMSB53A (409105-002) was 

collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. Cadmium was outside criteria and 
qualified as estimated “J” for the duplicate pair. For all other metals, all criteria were met.  

 
Table 4 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB53A 409105-001 Aluminum 24200  22000  9.5 None 

WBGSB53A 409105-001 Antimony 0.52 BN 0.31 UN NA None 

WBGSB53A 409105-001 Arsenic 10.3  9.8  5.0 None 

WBGSB53A 409105-001 Barium 32.8  31.7  3.4 None 

WBGSB53A 409105-001 Beryllium 0.99  0.98  1.0 None 
WBGSB53A 409105-001 Cadmium 0.14 B 0.069 B 67.9 J 

WBGSB53A 409105-001 Calcium 2280  2250  1.3 None 

WBGSB53A 409105-001 Chromium 38.4  36.9  4.0 None 

WBGSB53A 409105-001 Cobalt 10.3  10.8  4.7 None 

WBGSB53A 409105-001 Copper 19.6  19.2  2.1 None 

WBGSB53A 409105-001 Iron 33500  32700  2.4 None 

WBGSB53A 409105-001 Lead 33.3  32.0  4.0 None 

WBGSB53A 409105-001 Magnesium 1720 N 1800 N 4.6 None 

WBGSB53A 409105-001 Manganese 136  136  0.0 None 

WBGSB53A 409105-001 Nickel 16.6  15.7  5.6 None 

WBGSB53A 409105-001 Potassium 1170 N 1150 N 1.7 None 

WBGSB53A 409105-001 Selenium 0.83 B 1.1 B 28.0 None 

WBGSB53A 409105-001 Sodium 66.5 B 65.6 B 1.4 None 

WBGSB53A 409105-001 Vanadium 65.6  64.0  2.5 None 
WBGSB53A 409105-001 Zinc 35.9  33.2  7.8 None 
WBGSB53A 409105-001 Mercury 0.065  0.069  6.0 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
U = Value non-detect as <MDL. 
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NA = Not Applicable. 
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X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
 
ICP Sample: WBGSB53A (409105-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(341.161 μg/L)*(0.100 L)*(1)} / {(1.26 g)*(0.8267)} = 32.8 μg/g = 32.8 mg/kg 
 
Reported concentration = 32.8 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
 
CVAA Sample: WBGSB53A (409105-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(0.383 μg/L)*(0.100 L)*(1)} / {(0.71 g)*(0.8267)} = 0.065 μg/g = 0.065 mg/kg 
 
Reported concentration = 0.065 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407108 
 
DATE:  November 19, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 14-16, 2004. Samples were analyzed 
for target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and 
USEPA SW-846 7471A for mercury. A total of four soil samples and five sediment samples were 
validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB26A 407108-001 TMSD16 407108-006 
WBGSB27A 407108-002 NBGSD02 407108-007 
WBGSB28A 407108-003 NBGSD03  407108-008 
TMSB28A 407108-004 NBGSD04 407108-009 
WBGSD16 407108-005   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
 X Initial and Continuing Calibration 

X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 
 X Lab Sample Duplicate 

X  Matrix Spike  
X  ICP Serial Dilution 
X  Field Sample Duplicate 
X  Quantitation Verification 

 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407108 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by 
the lab upon receipt. For samples collected on 07/14/04 and 07/16/04, cooler was 
received by the laboratory at 2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: Samples were collected on 07/14/04 and 07/16/04. They were 

digested on 07/20/04 and analyzed for ICP metals on 07/29/04 and 07/30/04. Samples 
were digested on 07/20/04 for mercury and were analyzed for mercury on 07/21/04. All 
holding time criteria were met. No qualifiers were applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 

• The samples were analyzed for ICP metals on 07/29/04 and 07/30/04. Mercury was 
analyzed on 07/21/04 with a correlation coefficient of 0.9997. All ICV/CCV standards 
were within criteria. No qualifiers were applied. Table 2 summarizes the MRL standard 
analysis for metals. Samples with concentrations detected less than two times the MRL 
with out of criteria MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
07/29/04 ICP Various Various All within criteria None None 
07/21/04 Hg 0.2 0.033 All within criteria None None 
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III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
 

• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix 
samples) and sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples 

(“B D” suffix samples) and was analyzed in SDG 0407135.  
 

• Rinse blanks 071904R2 (for July samples) and 091304R (for September samples) apply to the western burning 
ground (“WBG” prefix samples) surface soil samples (“A” suffix samples) and was analyzed in SDG 0407135 
and SDG 0409105, respectively.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples 

(“B C” suffix samples) and was analyzed in SDG 0407135.  
 

• Rinse blank 072304R applies to the western burning ground (“WBG” prefix samples) sediment samples and 
was analyzed in SDG 407170. 

 
Table 3 Blank Contamination Analysis Summary 

 
Analysis 

Date 
Analysis QC Blank 

ID 
Max 

Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

07/29/04 ICP-Al ICB/CCBs 3.10B 15.5 None 
07/29/04 ICP-Sb ICB/CCBs 0.52B 2.6 WBGSB27A, WBGSB28A, TMSB28A, NBGSD02, 

NBGSD03 , NBGSD04 
07/29/04 ICP-Ba ICB/CCBs 0.05B 0.25 None 
07/29/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
07/29/04 ICP-Ca ICB/CCBs 8.5B 42.5 None 
07/29/04 ICP-Cr ICB/CCBs 0.09B 0.45 None 
07/29/04 ICP-Co ICB/CCBs 0.16B 0.80 None 
07/29/04 ICP-Cu ICB/CCBs 0.09B 0.45 None 
07/29/04 ICP-Mg ICB/CCBs 4.39B 22.0 None 
07/29/04 ICP-Mn ICB/CCBs 0.05B 0.25 None 
07/29/04 ICP-Ni ICB/CCBs 0.11B 0.55 None 
07/29/04 ICP-Ag ICB/CCBs 0.21B 1.05 None 
07/29/04 ICP-Na ICB/CCBs 49.0B 245 WBGSB26A, WBGSB27A, WBGSB28A, TMSB28A, 

WBGSD16, TMSD16, NBGSD02, NBGSD04 
07/29/04 ICP-Tl ICB/CCBs 0.42B 2.10 None 
07/29/04 ICP-V ICB/CCBs 0.14B 0.70 None 
08/12/04 Hg ICB/CCBs <MRL NA None 
07/29/04 ICP-Al PBS 1.7B 8.50 None 
07/29/04 ICP-Ba PBS 0.040B 0.20 None 
07/29/04 ICP-Be PBS 0.017B 0.085 None 
07/29/04 ICP-Ca PBS 15.9B 79.5 None 
07/29/04 ICP-Cr PBS 0.12B 0.60 None 
07/29/04 ICP-Co PBS 0.13B 0.65 None 
07/29/04 ICP-Cu PBS 0.18B 0.90 None 
07/29/04 ICP-Mg PBS 1.6B 8.0 None 
07/29/04 ICP-Mn PBS 0.11B 0.55 None 
07/29/04 ICP-Ni PBS 0.31B 1.55 None 
07/29/04 ICP-Na PBS 57.7B 289 WBGSB26A, WBGSB27A, WBGSB28A, TMSB28A, 

WBGSD16, TMSD16, NBGSD02, NBGSD04 
07/29/04 ICP-Tl PBS 0.40B 2.00 None 
07/20/04 Hg PBS <MRL NA None 
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Table 3 Blank Contamination Analysis Summary, Continued 

 
Analysis 

Date 
Analysis QC Blank 

ID 
Max 

Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/05/04 ICP-Al 072004R3 2.51BN 12.6 None 
08/05/04 ICP-Sb 072004R3 0.49B 2.45 NBGSD02, NBGSD03, NBGSD04 
08/05/04 ICP-Ca 072004R3 7.83B 39.2 None 
08/05/04 ICP-Cr 072004R3 0.11B 0.55 None 
08/05/04 ICP-Co 072004R3 0.064B 0.32 None 
08/05/04 ICP-Pb 072004R3 0.18B 0.90 None 
08/05/04 ICP-Mg 072004R3 1.42B 7.1 None 
08/05/04 ICP-Mn 072004R3 0.16B 0.80 None 
08/05/04 ICP-Ag 072004R3 0.073B 0.37 None 
08/05/04 ICP-Na 072004R3 49.9B 250 NBGSD02, NBGSD04 
08/05/04 Hg 072004R3 <MRL NA None 
08/05/04 ICP-Ba 072004R1 0.042B 0.21 None 
08/05/04 ICP-Ca 072004R1 10.8B 54.0 None 
08/05/04 ICP-Cr 072004R1 0.12B 0.60 None 
08/05/04 ICP-Mg 072004R1 2.61B 13.1 None 
08/05/04 ICP-Mn 072004R1 0.18B 0.90 None 
08/05/04 ICP-Ag 072004R1 0.12B 0.60 None 
08/05/04 ICP-Na 072004R1 37.3B 189 None 
08/05/04 ICP-V 072004R1 0.089B 0.45 None 
08/05/04 Hg 072004R1 <MRL NA None 
08/05/04 ICP-Al 071904R2 2.14BN 10.7 None 
08/05/04 ICP-Ba 071904R2 0.048B 0.24 None 
08/05/04 ICP-Ca 071904R2 10.3B 51.5 None 
08/05/04 ICP-Co 071904R2 0.085B 0.43 None 
08/05/04 ICP-Cu 071904R2 0.51B 2.6 None 
08/05/04 ICP-Fe 071904R2 2.64B 13.2 None 
08/05/04 ICP-Mg 071904R2 3.59B 18.0 None 
08/05/04 ICP-Mn 071904R2 0.14B 0.70 None 
08/05/04 ICP-K 071904R2 4.40B 22.0 None 
08/05/04 ICP-Se 071904R2 0.44B 2.2 WBGSB26A, WBGSB27A, WBGSB28A, TMSB28A 
08/05/04 ICP-Ag 071904R2 0.12B 0.60 None 
08/05/04 Hg 071904R2 <MRL NA None 
08/05/04 ICP-Al 071904R1 2.07BN 10.4 None 
08/05/04 ICP-Sb 071904R1 0.69B 3.5 None 
08/05/04 ICP-Ba 071904R1 0.024B 0.12 None 
08/05/04 ICP-Co 071904R1 0.13B 0.65 None 
08/05/04 ICP-Mg 071904R1 2.42B 12.1 None 
08/05/04 ICP-Mn 071904R1 0.074B 0.37 None 
08/05/04 ICP-Na 071904R1 56.7B 284 None 
08/05/04 ICP-V 071904R1 0.13B 0.65 None 
08/05/04 Hg 071904R1 <MRL NA None 
08/05/04 ICP-Ba 072304R 0.054B 0.27 None 
08/05/04 ICP-Ca 072304R 23.2B 116 None 
08/05/04 ICP-Fe 072304R 3.98B 19.9 None 
08/05/04 ICP-Mg 072304R 4.20B 21.0 None 
08/05/04 ICP-Mn 072304R 0.14B 0.70 None 
08/05/04 ICP-Ni 072304R 0.11B 0.55 None 
08/05/04 ICP-K 072304R 4.63B 23.2 None 
08/05/04 ICP-Na 072304R 55.7B 279 WBGSD16, TMSD16 
08/05/04 ICP-Zn 072304R 0.49B 2.45 None 
08/05/04 Hg 072304R <MRL NA None 
09/22/04 ICP-Al 091304R 2.92B 14.6 None 
09/22/04 ICP-Mg 091304R 1.29B 6.5 None 
09/22/04 ICP-Na 091304R 69.5B 348 None 
09/22/04 ICP-Zn 091304R 0.50B 2.5 None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
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IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS67796 was used as LCS for ICP metals analysis dated 7/29/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS67817 was used as LCS for total mercury analysis dated 7/21/04. All criteria 

were met. No qualifiers were applied. 
 
VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample WBGSB26A (407108-001) was used as sample duplicate for ICP metals analysis. 

Antimony (200%) was outside criteria due to low sample concentrations. Therefore, no 
qualifiers were applied based upon this outlier.  

 
• Sample WBGSB26A (407108-001) was used as sample duplicate for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample WBGSB26A (407108-001) was used for the MS analysis for ICP analysis. Aluminum 

(1510%), antimony (39.5%), iron (243%), magnesium (135%), and manganese (50.0%) were 
outside of control limits. Post digestion spikes were within criteria for antimony and 
magnesium. The sample concentration was >4 times the spike added for aluminum, iron, and 
manganese, therefore no qualifiers were applied based upon these outliers. For antimony, 
the spiked sample was qualified bias low non-detect “UL” based upon the low recovery. For 
magnesium, the spiked sample was qualified bias high “K” based upon the high recovery. 

 
• Sample WBGSB26A (407108-001) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
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VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample WBGSB26A (407108-001). Beryllium 

(12.2%), selenium (100%), and sodium (100%) were outside of criteria limits. Sample 
concentrations were <50 times MDL for selenium, and sodium, therefore no qualifiers were 
applied based upon these outliers. Beryllium was qualified estimated “J” for all samples 
based upon the high %D. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair WBGSB28A (407108-003) and TMSB28A (407108-004) was 

collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers 
were applied.  

Table 4 Field Duplicate Analysis Summary 
 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB28A 407108-003 Aluminum 21800  22400  2.7 None 

WBGSB28A 407108-003 Antimony 0.61 BN 0.57 BN 6.8 None 

WBGSB28A 407108-003 Arsenic 9.4  9.9  5.2 None 

WBGSB28A 407108-003 Barium 81.7  86.5  5.7 None 

WBGSB28A 407108-003 Beryllium 1.3 E 1.4 E 7.4 None 
WBGSB28A 407108-003 Cadmium 0.084 B 0.088 B 4.7 None 

WBGSB28A 407108-003 Calcium 3980  4000  0.5 None 

WBGSB28A 407108-003 Chromium 45.2  45.5  0.7 None 

WBGSB28A 407108-003 Cobalt 9.8  11.2  13.3 None 

WBGSB28A 407108-003 Copper 28.6  29.8  4.1 None 

WBGSB28A 407108-003 Iron 28300  29200  3.1 None 

WBGSB28A 407108-003 Lead 114  112  1.8 None 

WBGSB28A 407108-003 Magnesium 3140 N 3230 N 2.8 None 

WBGSB28A 407108-003 Manganese 251  294  15.8 None 

WBGSB28A 407108-003 Nickel 20.7  21.4  3.3 None 

WBGSB28A 407108-003 Potassium 1200  1250  4.1 None 

WBGSB28A 407108-003 Selenium 0.86 B 0.72 B 17.7 None 
WBGSB28A 407108-003 Sodium 84.5 B 77.9 B 8.1 None 

WBGSB28A 407108-003 Vanadium 53.9  56.5  4.7 None 

WBGSB28A 407108-003 Zinc 202  200  1.0 None 
WBGSB28A 407108-003 Mercury 0.067  0.060  11.0 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
E = Reported value is estimated because of the presence of interferences. 
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• Field sediment sample duplicate pair WBGSD16 (407108-005) and TMSD16 (407108-006) 
was collected. The field duplicate evaluation is noted in Table 5. If one of the duplicate pair 
was non-detect and other <2MRL, then was not evaluated. Data qualifiers were applied for 
the duplicate pair as noted. 

 
Table 5 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSD16 407108-005 Aluminum 19300  18400  4.8 None 

WBGSD16 407108-005 Arsenic 9.6  11.0  13.6 None 

WBGSD16 407108-005 Barium 63.3  59.5  6.2 None 

WBGSD16 407108-005 Beryllium 1.1 E 1.2 E 8.7 None 
WBGSD16 407108-005 Cadmium 0.045 U 0.090 B NA None 

WBGSD16 407108-005 Calcium 14500  24000  49.4 None 

WBGSD16 407108-005 Chromium 42.7  44.4  3.9 None 

WBGSD16 407108-005 Cobalt 17.2  15.7  9.1 None 

WBGSD16 407108-005 Copper 19.3  21.0  8.4 None 
WBGSD16 407108-005 Iron 31500  35700  12.5 None 

WBGSD16 407108-005 Lead 45.5  40.6  11.4 None 

WBGSD16 407108-005 Magnesium 4200 N 9140 N 74.1 J 

WBGSD16 407108-005 Manganese 1700  1370  21.5 None 
WBGSD16 407108-005 Nickel 17.0  16.7  1.8 None 
WBGSD16 407108-005 Potassium 1140  920  21.4 None 

WBGSD16 407108-005 Sodium 123 B 179 B 37.1 None 

WBGSD16 407108-005 Vanadium 52.8  61.5  15.2 None 

WBGSD16 407108-005 Zinc 63.1  65.4  3.6 None 
WBGSD16 407108-005 Mercury 0.041 B 0.054  27.4 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
U = Value non-detect at MDL. 
NA = Not Applicable 
E = Reported value is estimated because of the presence of interferences. 
 
X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
 
ICP Sample: WBGSB26A (407108-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(417.5421 μg/L)*(0.100 L)*(1)} / {(1.25 g)*(0.7349)} = 45.5 μg/g = 45.5 mg/kg 
 
Reported concentration = 45.5 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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CVAA Sample: WBGSB26A (407108-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(0.285 μg/L)*(0.100 L)*(1)} / {(0.64 g)*(0.7349)} = 0.061 μg/g = 0.061 mg/kg 
 
Reported concentration = 0.061 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PAHs 

GPL Laboratories, Inc., SDG 407108 
 
DATE:  December 9, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 16, 2004. Samples were analyzed for 
polynuclear aromatic hydrocarbons (PAHs) using USEPA SW846 Methods 3540C/8270C low 
level. A total of four soil samples, one diluted soil sample, and two sediment samples were 
validated. The sample Ids are: 
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB26A 407108-001 TMSB28A 407108-004 
WBGSB27A 407108-002 WBGSD16 407108-005 
WBGSB27A 407108-002DL TMSD16 407108-006 
WBGSB28A 407108-003   

 
 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements, method-specific criteria, and laboratory SOP 
criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control 
specifications have not been qualified.  Data associated with parameters that did not comply with 
quality control specifications and directly impacted project data have been qualified in 
accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Instrument Performance Check 

 X Initial Calibration 
X  Continuing Calibration 
 X Blank Analysis 
 X Surrogate Spikes  
 X Internal Standards 
 X Laboratory Control Standard 
 X Matrix Spike/Spike Duplicate 

X  Field Duplicate 
X  Quantitation Verification 

 
 
 
 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications, except for the following. For sample WBGSB27A (407108-002), 
benzo(a)pyrene, benzo(b)fluoranthene, and fluoranthene were outside calibration range (“E” lab 
flag) and qualified rejected “R”. Sample WBGSB27A (407108-002DL) should be used for these 
compounds. 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBONS REVIEW 

SDG 407108 
 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample extraction and analysis. Holding time criteria: For polynuclear 
aromatic hydrocarbons (PAHs) soil samples cooled @ 4°C ± 2°C; the maximum holding time is 
the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis.  
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by 
the lab upon receipt. For samples collected on 07/16/04, cooler was received by the 
laboratory at 2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The soil sample was collected on 07/16/04, extracted on 07/22/04, 

and analyzed for PAHs on 07/27/04. The actual extraction and analysis dates for each 
sample may be found on the attached form 1 to this report. All criteria were met. No 
qualifiers were applied. 

          
II-Instrument Performance Check 
GC/MS instrument performance checks are performed to ensure mass resolution, identification 
and, to some degree, sensitivity. The analysis of the instrument performance check solution must 
be performed at the beginning of each 12-hour period during which samples are analyzed.   
 
• The instrument performance check, decafluorotriphenylphosphine (DFTPP), met the ion 

abundance criteria.  No qualification was applied. 
 
III-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used is capable of producing acceptable qualitative and quantitative data for PAH 
compounds by GC/MS low level. Initial calibration demonstrates that the instrument is capable of 
acceptable performance in the beginning of the analytical run and of producing a linear 
calibration curve. For compounds analyzed using linear regression or second order, correlation 
coefficients must be >0.99. The minimum relative response factor (RRF) criteria must be ≥ 0.05. 
Initial calibration percent relative standard deviation (%RSD) must be ≤ 15% on the average for 
all compounds (< 30% for CCCs). All detects are qualified as estimated “J” for where there were 
exceeding %RSDs, and all non-detects are qualified as estimated “UJ” for where there were 
grossly exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is 
defined as twice the established criteria limits. For where there were low RRFs, all detects are 
qualified as estimated “J” and non-detects are rejected “R”. 
 
• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 

07/19/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. All criteria were met. No qualifiers 
were applied. Samples WBGSB26A (407108-001), WBGSB27A (407108-002), WBGSB27A 
(407108-002DL), WBGSB28A (407108-003), TMSB28A (407108-004), WBGSD16 (407108-
005), and TMSD16 (407108-006) applies to this initial calibration. 
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IV-Continuing Calibration  
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used was capable of producing acceptable qualitative and quantitative data for 
semivolatile target compounds. Continuing calibration standards containing both target and 
surrogates compounds are analyzed at the beginning of each 12-hour analysis period following 
the analysis of the instrument performance check and prior to the analysis of blanks and 
samples.  The minimum relative response factors (RRF) for semivolatile target compounds and 
surrogates must be ≥ 0.05. The percent difference (%D) between the initial calibration RRF and 
the continuing calibration RRF must be within ± 20% for all target compounds. Grossly exceeding 
is defined where %D>40%. All detects are qualified as estimated “J” for where there were 
exceeding %Ds, and all non-detects are qualified as estimated “UJ” for where there were grossly 
exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is defined as 
twice the established criteria limits. For where there were low RRFs, all detects are qualified as 
estimated “J” and non-detects are rejected “R”. 
 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/26/04 @19:11 on instrument GC/MS-P, target compound pyrene (21.8%) was outside 
criteria. All detects were qualified estimated “J” based upon the high %D. Samples 
WBGSB26A (407108-001) and WBGSB28A (407108-003) apply to this continuing 
calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/27/04 @13:13 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Samples WBGSB27A (407108-002), WBGSB27A (407108-002DL), 
TMSB28A (407108-004), WBGSD16 (407108-005), and TMSD16 (407108-006) apply to his 
continuing calibration. 

 
V-Blank Analysis 
The purpose of blank analyses is to determine the presence and magnitude of contamination 
problems resulting from field and laboratory activities. A method blank analysis must be 
performed after the calibration standards and once every 12-hour time period beginning with the 
injection of DFTPP. No contaminants should be detected in any of the associated blanks > the 
MDL. USACE Shell criteria specifies all concentrations should be less than one-half MRL (<MRL 
for common laboratory contaminants phthalate esters).  Positive sample results are reported and 
qualified “B”, if the concentration of the compound in the sample is ≤ 10 times (10x) the maximum 
amount in any blank for the common laboratory contaminants phthalate esters, or 5 times (5X) 
the maximum amount for other semivolatile target compounds. Table 2 summarizes the blank 
contamination analysis. Action levels are based upon dilution factor of one, 100% solids, and 
were converted to soil values (soil conversion factor = 33). The rinse blank breakout is as follows. 
 
• For PAHs, rinse blank 071904R2 applies to the western burning ground (“WBG” prefix 

samples) surface soil and sediment samples (“A” suffix samples) and was analyzed in SDG 
0407135.  

 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

QC Blank ID Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

07/26/04 BLK67933 All compounds < MRL NA NA None 
07/26/04 071904R2 All compounds < MRL NA NA None 
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VI-Surrogate Spikes 
Laboratory performance on individual samples is evaluated through the review of surrogate spike 
samples. Surrogate spikes are added to all samples and blanks to measure their recovery in 
sample and blank matrices. The percent recoveries (%Rs) must be within the specified control 
limits.  
 
Criteria:  Nitrobenzene-d5 (29-140%) – S1 (USACE Shell Criteria: 45-135%) 

2-Fluorobiphenyl (31-125%) – S2 (USACE Shell Criteria: 45-135%) 
Terphenyl – d14 (26-160%) – S3 (USACE Shell Criteria: 45-135%) 

 
• All criteria were met. No qualifiers were applied. 
 
VII-Internal Standards 
Internal standards performance criteria ensure that GC/MS sensitivity and response are stable 
during every analytical run. Internal standard area counts for samples and blanks must not vary 
by more than a factor of two (- 50% to + 100%) from the associated calibration standard. The 
retention time of the internal standards in samples and blanks must not vary by more than ± 30 
seconds from the retention time of the associated calibration standard.   
 
• All criteria were met. No qualifiers were applied.  
  
VIII-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor laboratory accuracy by calculating the 
percent recoveries of the spiked compounds. All LCS percent recoveries must be within the 
specified control limits. USACE Shell limits for PAHs by 8270C low level are 45-135% (25-150% 
for sporadic marginal failures (SMF)). 
 
• Sample BKS67933 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/26/04. All criteria were met. No qualifiers were applied. Samples WBGSB26A 
(407108-001), WBGSB27A (407108-002), WBGSB27A (407108-002DL), WBGSB28A 
(407108-003), TMSB28A (407108-004), WBGSD16 (407108-005), and TMSD16 (407108-
006) applies to this LCS. 

 
IX-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term 
precision and accuracy of the analytical method on various matrices and to demonstrate 
acceptable compound recovery by the laboratory at the time of sample analysis. The percent 
recoveries (%Rs) and the relative percent difference (RPD) must be within the specified control 
limits. USACE Shell limits are 45-135%; RPD ≤ 60% (15-150%; RPD ≤ 60% for sporadic marginal 
failures (SMF)). 
 
• Sample WBGSB26A (407108-001) was used for the MS/MSD analysis for PAHs. 

Compounds dibenz(a,h)anthracene (122%), fluoranthene (148%), and indeno(1,2,3-
cd)pyrene (118%) were outside USACE and/or lab criteria. There were a total of 34 spike 
recoveries with 0 sporadic marginal failures. The high recoveries were due to large amount of 
organic compounds detected in the spiked sample. The LCS was within criteria limits. No 
qualifiers were applied based upon these outliers. 
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X-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the soil samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair WBGSB28A (407108-003) and TMSB28A (407108-004) was 

collected. The field duplicate evaluation is noted in Table 3. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. Data qualifiers were applied for the 
duplicate pair as noted. 

 
Table 3 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 

Original 
Result 
(μg/kg) 

Duplicate 
Result (μg/kg) %RPD Qualifier 

WBGSB28A 407108-003 2-methylnaphthalene 8.5 U 16  NA None 

WBGSB28A 407108-003 benzo(a)anthracene 21  36  52.6 J 
WBGSB28A 407108-003 benzo(a)pyrene 29  50  53.2 J 

WBGSB28A 407108-003 benzo(b)fluoranthene 46  81  55.1 J 

WBGSB28A 407108-003 benzo(g,h,i)perylene 27  37  31.3 None 

WBGSB28A 407108-003 benzo(k)fluoranthene 17  25  38.1 None 

WBGSB28A 407108-003 chrysene 26  43  49.3 None 

WBGSB28A 407108-003 fluoranthene 48  67  33.0 None 

WBGSB28A 407108-003 indeno(1,2,3-c,d)pyrene 25  35  33.3 None 

WBGSB28A 407108-003 naphthalene 8.5 U 9.2  NA None 

WBGSB28A 407108-003 phenanthrene 16  23  35.9 None 

WBGSB28A 407108-003 pyrene 28  41  37.7 None 
U = Value non-detect at MRL. 
J = Estimated value. 
NA = Not Applicable. 
 
• Field sediment sample duplicate pair WBGSD16 (407108-005) and TMSD16 (407108-006) 

was collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair 
was non-detect and other <2MRL, then was not evaluated. Data qualifiers were applied for 
the duplicate pair as noted. 
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Table 4 Field Duplicate Analysis Summary 
 

Sample ID Lab ID Compound 

Original 
Result 
(μg/kg) 

Duplicate 
Result (μg/kg) %RPD Qualifier 

WBGSD16 407108-005 acenaphthene 16 U 29  NA None 

WBGSD16 407108-005 anthracene 78  48  47.6 None 
WBGSD16 407108-005 benzo(a)anthracene 78  160  68.9 J 

WBGSD16 407108-005 benzo(a)pyrene 87  170  64.6 J 

WBGSD16 407108-005 benzo(b)fluoranthene 170  270  45.5 None 

WBGSD16 407108-005 benzo(g,h,i)perylene 54  95  55.0 J 

WBGSD16 407108-005 benzo(k)fluoranthene 53  120  77.5 J 
WBGSD16 407108-005 chrysene 99  170  52.8 J 

WBGSD16 407108-005 fluoranthene 180  390  73.7 J 

WBGSD16 407108-005 fluorene 16 U 26  NA None 
WBGSD16 407108-005 indeno(1,2,3-c,d)pyrene 60  96  46.2 None 
WBGSD16 407108-005 phenanthrene 74  220  99.3 J 
WBGSD16 407108-005 pyrene 120  270  76.9 J 

U = Value non-detect at MRL. 
J = Estimated value. 
NA = Not Applicable 
 
XI-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. 
Percent difference (%D) between the calculated and reported values must be ≤10%. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” For 
sample WBGSB27A (407108-002), benzo(a)pyrene, benzo(b)fluoranthene, and fluoranthene 
were outside calibration range (“E” lab flag) and qualified rejected “R”. Sample WBGSB27A 
(407108-002DL) should be used for these compounds 
 
Sample: WBGSB26A (407108-001), pyrene 
 
Conc. μg/kg = (Ax * Is * Vt * DF) / (Ais * RRF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area of characteristic ion for compound being measured. 
Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract (μL). 
Ais = Area of characteristic ion for the internal standard. 
RRF = Average relative response factor for compound being measured (from ICAL) 
Vi = Volume of extract injected (μL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 
DF = Dilution factor 

 
Conc. μg/kg = (1774154 * 4 * 1000 * 1) / (1509461 * 1.503 * 1 * 30 * 0.7349) = 140 μg/kg 
Reported Value = 140 μg/kg 
% Difference = 0.0% 
Values were within 10% difference 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407108 
 

DATE:  November 19, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 14-16, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of four soil samples and five sediment samples were analyzed and validated for PCBs. 
The sample Ids are: 
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB26A 407108-001 TMSD16 407108-006 
WBGSB27A 407108-002 NBGSD02 407108-007 
WBGSB28A 407108-003 NBGSD03  407108-008 
TMSB28A 407108-004 NBGSD04 407108-009 
WBGSD16 407108-005   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 

X  System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable with noted 
qualifications. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407108 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 
upon receipt. For samples collected on 07/14/04 and 07/16/04, cooler was received by the 
laboratory at 2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/14/04 and 07/16/04 for PCB 

compounds. They were extracted on 07/22/04 and analyzed for PCBs on 07/26/04, 07/27/04, and 
07/31/04 within criteria guidelines. The actual extraction and analysis dates for each sample may 
be found on the attached form 1s to this report. No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 06/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (22.1%) and PCB 1260 #5 (22.7%) were above 
criteria limits. The average %RSD for PCB 1260 for signal #2 (20.0%) was within criteria. All associated 
samples were non-detect for PCB 1260. No qualifiers were applied based upon these outliers. Samples 
WBGSB26A (407108-001), WBGSB27A (407108-002), WBGSB28A (407108-003), TMSB28A (407108-
004), WBGSD16 (407108-005), TMSD16 (407108-006), and NBGSD03 (407108-008) apply to this 
initial calibration. 

 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples NBGSD02 (407108-007) and NBGSD04 (407108-009) apply to this initial 
calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
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• For PCB continuing calibration performed on 07/26/04 @12:25 on instrument GC-L, all criteria were 
met on column #2 for all target compounds arochlor 1016 and arochlor 1260. For column #1, arochlor 
1016 #5 (20.9%) was outside criteria. The average of the peaks for arochlor 1016 (8.1%) was within 
criteria and all associated samples were non-detect. Arochlor 1260 was within criteria limits for 
column #1. No qualifiers were applied. No samples reported apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/26/04 @17:21 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (25.8%), arochlor 1016 #3 (25.4%), arochlor 
1016 #4 (15.1%), arochlor #5 (34.3%) were outside criteria. The average of the peaks for arochlor 
1016 (21.2%) was outside criteria. All samples were non-detect for arochlor 1016, therefore no 
qualifiers were applied based upon these outliers. Arochlor 1016 was within criteria for column #2. 
For column #2, arochlor 1260 #2 (24.1%), arochlor 1260 #3 (16.3%), and arochlor 1260 #4 (30.9%) 
were outside criteria. The average of the peaks for arochlor 1260 (16.5%) was outside criteria. All 
samples were non-detect for arochlor 1260, therefore no qualifiers were applied based upon these 
outliers. Arochlor 1260 was within criteria for column #1. Samples WBGSB26A (407108-001), 
WBGSB27A (407108-002), and WBGSB28A (407108-003) apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 07/26/04 @22:40 on instrument GC-L, all criteria were 

met on column #2 for all target compounds arochlor 1016 and arochlor 1260. For column #1, arochlor 
1016 #2 (24.2%) and arochlor 1016 #5 (29.6%) were outside criteria. The average of the peaks for 
arochlor 1016 (14.8%) was within criteria and all associated samples were non-detect. For column 
#1, arochlor 1260 #2 (15.4%), arochlor 1260 #3 (15.3%), and arochlor 1260 #4 (21.2%) were outside 
criteria. The average of the peaks for arochlor 1260 (14.6%) was within criteria and all associated 
samples were non-detect. No qualifiers were applied. Samples TMSB28A (407108-004), WBGSD16 
(407108-005), TMSD16 (407108-006), and NBGSD03 (407108-008) apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/27/04 @03:01 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (16.5%) and arochlor 1016 #5 (16.5%) were 
outside criteria. The average of the peaks for arochlor 1016 (12.2%) was within criteria and all 
samples were non-detect. No qualifiers were applied based upon these outliers. Arochlor 1260 was 
within criteria. For column #2, arochlor 1016 and arochlor 1260 were within criteria. No qualifiers 
were applied. No samples reported apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @10:39 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1221 #2 (15.3%) was outside criteria. The average of 
the peaks for arochlor 1221 (6.2%) was within criteria and all samples were non-detect. No qualifiers 
were applied based upon these outliers. Arochlor 1254 was within criteria. For column #2, arochlor 
1221 and arochlor 1254 were within criteria. No qualifiers were applied. Samples NBGSD02 (407108-
007) and NBGSD04 (407108-009) apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @15:29 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1221 and arochlor 1254. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one, 100% 
solids, and were converted to soil values (soil conversion factor = 30). The rinse blank breakout is as 
follows. 
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• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix samples) and 
NBG sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples (“B D” suffix 

samples) and was analyzed in SDG 0407135.  
 

• Rinse blank 071904R2 applies to the western burning ground (“WBG” prefix samples) surface soil samples (“A” suffix 
samples) and was analyzed in SDG 0407135.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples (“B C” suffix 

samples) and was analyzed in SDG 0407135.  
 

• Rinse blank 072304R applies to the western burning ground (“WBG” prefix samples) sediment samples and was analyzed in 
SDG 407170. 

 
Table 2 Blank Contamination Analysis Summary 

 
Parameter Analysis 

Date 
QC Blank 

ID 
Compound Max Conc. 

μg/kg 
Action Level 

μg/kg 
B qualified samples 

PCBs 07/26/04 BLK67881 All < MRL NA NA None 
PCBs 07/28/04 072004R3 All < MRL NA NA None 
PCBs 07/28/04 072004R1 All < MRL NA NA None 
PCBs 07/28/04 071904R2 All < MRL NA NA None 
PCBs 07/28/04 071904R1 All < MRL NA NA None 
PCBs 07/31/04 072304R All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample WBGSB26A (407108-001), surrogate decachlorobiphenyl (26%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGSB28A (407108-003), surrogate decachlorobiphenyl (49%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGSD16 (407108-005), surrogates decachlorobiphenyl (25%, 40%) 

and tetrachloro-m-xylene (42%) were outside USACE and/or lab criteria. For sample WBGSD16 
(407108-005), all PCBs were non-detect and were qualified bias low non-detect “UL” based upon 
these outliers. 

 
• For PCB analysis for sample TMSD16 (407108-006), surrogates decachlorobiphenyl (23%, 28%) and 

tetrachloro-m-xylene (34%) were outside USACE and/or lab criteria. For sample TMSD16 (407108-
006), all PCBs were non-detect and were qualified bias low non-detect “UL” based upon these 
outliers. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
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VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67881 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples WBGSB26A (407108-001), WBGSB27A (407108-002), WBGSB28A (407108-003), TMSB28A 
(407108-004), WBGSD16 (407108-005), TMSD16 (407108-006), NBGSD02 (407108-007), NBGSD03 
(407108-008), and NBGSD04 (407108-009) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample WBGSB26A (407108-001) was used for the MS/MSD analysis for PCB compounds. All 

criteria were met. No qualifiers were applied.  
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• Field soil sample duplicate pair WBGSB28A (407108-003) and TMSB28A (407108-004) was 

collected. The field duplicate evaluation is noted in Table 3. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied.  

 
Table 3 Field Duplicate Analysis Summary WBGSB28A (407108-003) and TMSB28A (407108-004) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
WBGSB28A 407108-003 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
• Field sediment sample duplicate pair WBGSD16 (407108-005) and TMSD16 (407108-006) was 

collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied. 

  
Table 4 Field Duplicate Analysis Summary WBGSD16 (407108-005) and TMSD16 (407108-006) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
WBGSD16 407108-005 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
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IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• PCB 1254 was detected in samples NBGSD02 (407108-007) and NBGSD04 (407108-009). All 

confirmatory criteria were met. No qualifiers were applied. For all other samples, all PCBs were non-
detect.  

 
Sample: NBGSD02 (407108-007), Aroclor 1254  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (36688Area*10000μL*1) / (229.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 65.99 μg/kg 
Conc2 μg/kg = (25976Area*10000μL*1) / (184.7Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 58.13 μg/kg 
Conc3 μg/kg = (57662Area*10000μL*1) / (398.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 59.77 μg/kg 
Conc4 μg/kg = (44954Area*10000μL*1) / (273.2Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 68.02 μg/kg 
Conc5 μg/kg = (87742Area*10000μL*1) / (440.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 82.28 μg/kg 
Average concentration = 67 μg/kg 
 
Signal #2 
Conc1 μg/kg = (207452Area*10000μL*1) / (1332Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 64.38 μg/kg 
Conc2 μg/kg = (135368Area*10000μL*1) / (856.1Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 65.36 μg/kg 
Conc3 μg/kg = (330674Area*10000μL*1) / (1998Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 68.41 μg/kg 
Conc4 μg/kg = (169710Area*10000μL*1) / (1142Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 61.43 μg/kg 
Conc5 μg/kg = (374852Area*10000μL*1) / (1882Area/pg*(1000 pg/ng)*1 μL*30g*0.8064) = 82.33 μg/kg 
Average concentration = 68 μg/kg 
 
Reported Value = 68 μg/kg (signal #2) 
% Difference = 0.0% 
Values were within 10% difference. 



       8 

 

USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 

 



   

 

 

 

MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – Perchlorate  

GPL Laboratories, Inc., SDG 407108 
 
DATE:  December 9, 2004 
___________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River Unit WI at the RFAAP on July 16, 2004. Samples were analyzed for perchlorate using USEPA 
314.0. A total of three aqueous samples were validated. The sample IDs are: 
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSW16 407108-010 TMSW17 407108-012 
WBGSW17 407108-011   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in 
Table 1. Data associated with parameters in compliance with quality control specifications have not been 
qualified.  Data associated with parameters that did not comply with quality control specifications and 
directly impacted project data have been qualified in accordance with USEPA Region III specifications.  
 

Table 1 Laboratory Performance Criteria  
  

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial and Continuing Calibration 
 X Blank Analysis 
 X Laboratory Control Samples  
 X Matrix Spike/Spike Duplicate  
 X Calculation Verification 

 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
 



   

RADFORD ARMY AMMUNITION VALIDATION REPORT 
PERCHLORATE REVIEW 

SDG 407108 
 

I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample analysis. Holding time criteria: Preserved, Cool 4°C±2°C, 28 days for 
perchlorate.  The dates and times were compared between the sample collection and laboratory analysis.   
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For samples collected on 07/16/04, cooler was received by the laboratory at 2.0°C. All 
criteria were met. No qualifiers were applied.  

 
• Holding Time Review: Samples were collected on 07/16/04. Samples were analyzed for perchlorate 

on 07/28/04. All holding time criteria were met. No qualifiers were applied. 
 
II-Initial and Continuing Calibration  
Bench and run summary sheets were reviewed to determine whether calibration was performed at the 
beginning of sample analysis and at a frequency of 10% using the following criteria.  
 
Perchlorate: 1 - blank   

5 - standards (r>0.995)  
High ICV (90-110%); Low ICV (75-125%) 
CCV (85-115%)  
Performance Verification: Conductivity ±10%, Peak Area ±25%, RT Cal Curve ±20%,  

  RT Previous IPC ±5%, Perchlorate mid level std. ±20% 
 
• For initial calibration performed on 06/30/04, all criteria were met. Perchlorate was calibrated using 

linear regression with a correlation coefficient of 0.9984. No qualifiers were applied. 
 
• For continuing calibration performed on 07/28/04 @12:08, all criteria (ICV=87%) were met. No 

qualifiers were applied. 
 
• For continuing calibration performed on 07/28/04 @15:42, all criteria (CCV=89%) were met. No 

qualifiers were applied. 
 
III-Blank Analysis 
Blanks are assessed to determine the existence and magnitude of contamination problems. The following 
analytes were detected in associated blanks. Any sample with detected concentrations of less than the 
five times the maximum (5x Max) concentration detected with the QC blanks were qualified “B.”  Table 2 
summarizes the blank contamination analysis. Since all samples are surface water samples, no 
equipment blank is required. 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank ID Target 
Compound 

Max Conc. 
μg/L 

Action 
Level μg/L 

B qualified samples 

06/30/04 Perchlorate CAL BLANK All <MRL NA NA None 
07/28/04 Perchlorate LRB All <MRL NA NA None 

 



   

IV-Laboratory Control Samples 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during 
the analysis, including the sample preparation. All aqueous LCS results must fall within the control limits 
of 80-120%. 
 
• Sample LCSW-25 was used as perchlorate LCS. All criteria were met. No qualifier was applied. 
 
V-Matrix Spike/Spike Duplicate 
MS/MSD are generated to determine long-term precision and accuracy of the analytical method on 
various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of 
sample analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate samples 
at a frequency of one MS and MSD per 20 samples of similar matrix. MS and MSD recoveries and 
relative percent differences between MS and MSD recoveries should be within the specified limits. 
 

Criteria:  Perchlorate: 80-120%; 15%RPD 
 
• For the MS/MSD analyses, sample WBGSW16 (407108-010) was used for perchlorate. All criteria 

were met. No qualifiers were applied. 
 
VI-Calculation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The percent 
difference (%D) between the calculated and the reported values should be within 10%. The following 
calculations were performed for verification: 
 
Perchlorate Sample: WBGSW16MS (407108-010MS)  
 
y (peak area μS*min) = m * x (μg/L) + b 
 
where: x = concentration μg/L 
  
m = 0.0096  b = 0.00 
 
0.180444 = 0.0096 (X μg/L) + 0.00 
                          
X (μg/L) = 18.8 μg/L 
 
Reported value = 18.8 μg/L 
 
% Difference = 0.0% 
Values were within 10% difference. 
 
 



   

USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 

Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PAHs 

GPL Laboratories, Inc., SDG 407137 
 
DATE:  August 30, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River WI at the RFAAP on July 20, 2004. Samples were analyzed for 
polynuclear aromatic hydrocarbons (PAHs) using USEPA SW846 Methods 3550B/8270C low 
level. A total of nine soil samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB85A 407137-006 DTSB87A 407137-012 
DTSB81A 407137-007 DTSB86A 407137-013 
DTSB82A 407137-008 DTSB88A 407137-014 
DTSB83A 407137-010 DTSB80A 407137-015 
DTSB84A 407137-011   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements, method-specific criteria, and laboratory SOP 
criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control 
specifications have not been qualified.  Data associated with parameters that did not comply with 
quality control specifications and directly impacted project data have been qualified in 
accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Instrument Performance Check 

 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X Surrogate Spikes  
 X Internal Standards 
 X Laboratory Control Standard 

X  Matrix Spike/Spike Duplicate 
 X Field Duplicate 
 X Quantitation Verification 

 
 
 
 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBONS REVIEW 

SDG 407137 
 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample extraction and analysis. Holding time criteria: For polynuclear 
aromatic hydrocarbons (PAHs) soil samples cooled @ 4°C ± 2°C; the maximum holding time is 
the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis.  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/20/04, cooler was received by the laboratory at 
4.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The soil samples were collected on 07/20/04, extracted on 07/21/04, 

and analyzed for PAHs on 07/21/04. The actual extraction and analysis dates for each 
sample may be found on the attached form 1s to this report. All criteria were met. No 
qualifiers were applied. 

          
II-Instrument Performance Check 
GC/MS instrument performance checks are performed to ensure mass resolution, identification 
and, to some degree, sensitivity. The analysis of the instrument performance check solution must 
be performed at the beginning of each 12-hour period during which samples are analyzed.   
 
• The instrument performance check, decafluorotriphenylphosphine (DFTPP), met the ion 

abundance criteria.  No qualification was applied. 
 
III-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used is capable of producing acceptable qualitative and quantitative data for PAH 
compounds by GC/MS low level. Initial calibration demonstrates that the instrument is capable of 
acceptable performance in the beginning of the analytical run and of producing a linear 
calibration curve. For compounds analyzed using linear regression or second order, correlation 
coefficients must be >0.99. The minimum relative response factor (RRF) criteria must be ≥ 0.05. 
Initial calibration percent relative standard deviation (%RSD) must be ≤ 15% on the average for 
all compounds (< 30% for CCCs). All detects are qualified as estimated “J” for where there were 
exceeding %RSDs, and all non-detects are qualified as estimated “UJ” for where there were 
grossly exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is 
defined as twice the established criteria limits. For where there were low RRFs, all detects are 
qualified as estimated “J” and non-detects are rejected “R”. 
 
• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 

07/19/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. All criteria were met. No qualifiers 
were applied. Samples DTSB85A (407137-006), DTSB81A (407137-007), DTSB82A 
(407137-008), DTSB83A (407137-010), DTSB84A (407137-011), DTSB87A (407137-012), 
DTSB86A (407137-013), DTSB88A (407137-014), and DTSB80A (407137-015) apply to this 
initial calibration. 
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IV-Continuing Calibration  
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used was capable of producing acceptable qualitative and quantitative data for 
semivolatile target compounds. Continuing calibration standards containing both target and 
surrogates compounds are analyzed at the beginning of each 12-hour analysis period following 
the analysis of the instrument performance check and prior to the analysis of blanks and 
samples.  The minimum relative response factors (RRF) for semivolatile target compounds and 
surrogates must be ≥ 0.05. The percent difference (%D) between the initial calibration RRF and 
the continuing calibration RRF must be within ± 20% for all target compounds. Grossly exceeding 
is defined where %D>40%. All detects are qualified as estimated “J” for where there were 
exceeding %Ds, and all non-detects are qualified as estimated “UJ” for where there were grossly 
exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is defined as 
twice the established criteria limits. For where there were low RRFs, all detects are qualified as 
estimated “J” and non-detects are rejected “R”. 
 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/21/04 @16:05 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Samples DTSB85A (407137-006), DTSB81A (407137-007), 
DTSB82A (407137-008), DTSB83A (407137-010), DTSB84A (407137-011), DTSB87A 
(407137-012), DTSB86A (407137-013), DTSB88A (407137-014), and DTSB80A (407137-
015) apply to this continuing calibration. 

 
V-Blank Analysis 
The purpose of blank analyses is to determine the presence and magnitude of contamination 
problems resulting from field and laboratory activities. A method blank analysis must be 
performed after the calibration standards and once every 12-hour time period beginning with the 
injection of DFTPP. No contaminants should be detected in any of the associated blanks > the 
MDL. USACE Shell criteria specifies all concentrations should be less than one-half MRL (<MRL 
for common laboratory contaminants phthalate esters).  Positive sample results are reported and 
qualified “B”, if the concentration of the compound in the sample is ≤ 10 times (10x) the maximum 
amount in any blank for the common laboratory contaminants phthalate esters, or 5 times (5X) 
the maximum amount for other semivolatile target compounds. Table 2 summarizes the blank 
contamination analysis. Action levels are based upon dilution factor of one, 100% solids, and 
were converted to soil values (soil conversion factor = 33). Rinse blanks 071304R1 (407077-001) 
and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction samples) and was 
analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the subsurface soil 
samples (“B” fraction samples) and was analyzed in SDG 0407140. 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

QC Blank ID Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

07/21/04 BLK67842 All compounds < MRL NA NA None 
07/20/04 071304R1 All compounds < MRL NA NA None 
07/20/04 071304R2 All compounds < MRL NA NA None 
07/26/04 072004R2 All compounds < MRL NA NA None 

 
VI-Surrogate Spikes 
Laboratory performance on individual samples is evaluated through the review of surrogate spike 
samples. Surrogate spikes are added to all samples and blanks to measure their recovery in 
sample and blank matrices. The percent recoveries (%Rs) must be within the specified control 
limits.  
 
Criteria:  Nitrobenzene-d5 (29-140%) – S1 (USACE Shell Criteria: 45-135%) 

2-Fluorobiphenyl (31-125%) – S2 (USACE Shell Criteria: 45-135%) 
Terphenyl – d14 (26-160%) – S3 (USACE Shell Criteria: 45-135%) 
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• All criteria were met. No qualifiers were applied. 
 
VII-Internal Standards 
Internal standards performance criteria ensure that GC/MS sensitivity and response are stable 
during every analytical run. Internal standard area counts for samples and blanks must not vary 
by more than a factor of two (- 50% to + 100%) from the associated calibration standard. The 
retention time of the internal standards in samples and blanks must not vary by more than ± 30 
seconds from the retention time of the associated calibration standard.   
 
• All criteria were met. No qualifiers were applied.  
  
VIII-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor laboratory accuracy by calculating the 
percent recoveries of the spiked compounds. All LCS percent recoveries must be within the 
specified control limits. USACE Shell limits for PAHs by 8270C low level are 45-135% (25-150% 
for sporadic marginal failures (SMF)). 
 
• Sample BKS67842 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/21/04. All criteria were met. No qualifiers were applied. Samples DTSB85A 
(407137-006), DTSB81A (407137-007), DTSB82A (407137-008), DTSB83A (407137-010), 
DTSB84A (407137-011), DTSB87A (407137-012), DTSB86A (407137-013), DTSB88A 
(407137-014), and DTSB80A (407137-015) apply to this LCS. 

 
IX-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term 
precision and accuracy of the analytical method on various matrices and to demonstrate 
acceptable compound recovery by the laboratory at the time of sample analysis. The percent 
recoveries (%Rs) and the relative percent difference (RPD) must be within the specified control 
limits. USACE Shell limits are 45-135%; RPD ≤ 60% (15-150%; RPD ≤ 60% for sporadic marginal 
failures (SMF)). 
 
• Sample DTSB80A (407137-015) was used for the MS/MSD analysis for PAHs. Compounds 

benzo(a)anthracene (148%, 158%), benzo(a)pyrene (143%, 153%), benzo(b)fluoranthene 
(155%, 170%), benzo(k)fluoroanthene (141%, 141%), chrysene (133%, 148%), 
dibenz(a,h)anthracene (125%), fluoranthene (210%, 225%), indeno(1,2,3-cd)pyrene (132%, 
127%), phenanthrene (159%, 174%), and pyrene (153%, 173%) were outside USACE and/or 
lab criteria. The high recoveries were due to large amount of organic compounds detected in 
the spiked sample. All detects were qualified “K” estimated high for the spiked sample and 
non-detects no qualifier for the noted compounds based upon these outliers. 

 
X-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the soil samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• No field soil sample duplicate pair was analyzed in this SDG. 
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XI-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. 
Percent difference (%D) between the calculated and reported values must be ≤10%. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” Any 
tentatively identified compounds found were qualified as estimated “J”.  
 
Sample: DTSB81A (407137-007), pyrene 
 
Conc. μg/kg = (Ax * Is * Vt * DF) / (Ais * RRF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area of characteristic ion for compound being measured. 
Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract (μL). 
Ais = Area of characteristic ion for the internal standard. 
RRF = Average relative response factor for compound being measured (from ICAL) 
Vi = Volume of extract injected (μL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 
DF = Dilution factor 

 
Conc. μg/kg = (3452582 * 4 * 1000 * 1) / (2616129 * 1.503 * 1 * 30 * 0.7346) = 160 μg/kg 
Reported Value = 160 μg/kg 
% Difference = 0.0% 
Values were within 10% difference 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407138  
 
DATE:  November 11, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 20, 2004. Samples were analyzed for 
target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and USEPA 
SW-846 7471A for mercury. A total of fifteen soil samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
NBGSB20A 407138-001 NBGSB21D 407138-009 
NBGSB20B 407138-002 NBGSB22A 407138-010 
NBGSB20C 407138-003 NBGSB22B 407138-011 
TMSB20C 407138-004 TMSB22B 407138-012 

NBGSB20D 407138-005 NBGSB25B 407138-013 
NBGSB21A 407138-006 NBGSB25C 407138-014 
NBGSB21B 407138-007 NBGSB25D 407138-015 
NBGSB21C 407138-008   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
X  Initial and Continuing Calibration 
X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 

X  Lab Sample Duplicate 
 X Matrix Spike  
 X ICP Serial Dilution 
 X Field Sample Duplicate 

X  Quantitation Verification 
 

 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407138 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by 
the lab upon receipt. For samples collected on 07/20/04, cooler was received by the 
laboratory at 4.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: Samples were collected 07/20/04. They were digested on 

07/26/04 and analyzed for ICP metals on 08/05/04 and 08/06/04. Samples were digested 
on 08/03/04 for mercury and were analyzed for mercury on 08/04/04. All holding time 
criteria were met. No qualifiers were applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 08/05/04 and 08/06/04. Mercury was analyzed 

on 08/04/04 with a correlation coefficient of 0.9998. All ICV/CCV standards were within 
criteria. No qualifiers were applied. Table 2 summarizes the MRL standard analysis for 
metals. Samples with concentrations detected less than two times the MRL with out of criteria 
MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
08/05/04 ICP-Ag 3.0 0.3 138% NBGSB21D K 
08/04/04 Hg 0.2 0.033 All within criteria None None 

 
III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
 

• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix 
samples) and sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples 

(“B D” suffix samples) and was analyzed in SDG 0407135.  
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Table 3 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/05/04 ICP-Al ICB/CCBs 6.1B 30.5 None 
08/05/04 ICP-Ba ICB/CCBs 0.03B 0.15 None 
08/05/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
08/05/04 ICP-Cr ICB/CCBs 0.07B 0.35 None 
08/05/04 ICP-Pb ICB/CCBs 0.37B 1.9 None 
08/05/04 ICP-Mg ICB/CCBs 7.44B 37.2 None 
08/05/04 ICP-Mn ICB/CCBs 0.04B 0.20 None 
08/05/04 ICP-K ICB/CCBs 3.34B 16.7 None 
08/05/04 ICP-Na ICB/CCBs 54.7B 274 NBGSB20A, NBGSB20B, NBGSB20C, TMSB20C, 

NBGSB20D, NBGSB21A, NBGSB21B, NBGSB21D, 
NBGSB22A, NBGSB22B, TMSB22B, NBGSB25B, 
NBGSB25C, NBGSB25D 

08/05/04 ICP-V ICB/CCBs 0.17B 0.85 None 
08/05/04 ICP-Tl ICB/CCBs 0.053B 0.27 None 
08/05/04 Hg ICB/CCBs <MRL NA None 
08/05/04 ICP-Ba PBS 0.055B 0.28 None 
08/05/04 ICP-Ca PBS 14.2B 71.0 None 
08/05/04 ICP-Cr PBS 0.10B 0.50 None 
08/05/04 ICP-Cu PBS 0.14B 0.70 None 
08/05/04 ICP-Mg PBS 2.2B 11.0 None 
08/05/04 ICP-Mn PBS 0.23B 1.2 None 
08/05/04 ICP-Ni PBS 0.27B 1.4 None 
08/05/04 ICP-K PBS 3.5B 17.5 None 
08/05/04 ICP-Na PBS 7.56B 37.8 NBGSB20A, TMSB20C, NBGSB20D 
08/04/04 Hg PBS <MRL NA None 
08/05/04 ICP-Al 072004R3 2.51BN 12.6 None 
08/05/04 ICP-Sb 072004R3 0.49B 2.45 NBGSB22A 
08/05/04 ICP-Ca 072004R3 7.83B 39.2 None 
08/05/04 ICP-Cr 072004R3 0.11B 0.55 None 
08/05/04 ICP-Co 072004R3 0.064B 0.32 None 
08/05/04 ICP-Pb 072004R3 0.18B 0.90 None 
08/05/04 ICP-Mg 072004R3 1.42B 7.1 None 
08/05/04 ICP-Mn 072004R3 0.16B 0.80 None 
08/05/04 ICP-Ag 072004R3 0.073B 0.37 None 
08/05/04 ICP-Na 072004R3 49.9B 250 NBGSB20A, NBGSB21A, NBGSB22A 
08/05/04 Hg 072004R3 <MRL NA None 
08/05/04 ICP-Ba 072004R1 0.042B 0.21 None 
08/05/04 ICP-Ca 072004R1 10.8B 54.0 None 
08/05/04 ICP-Cr 072004R1 0.12B 0.60 None 
08/05/04 ICP-Mg 072004R1 2.61B 13.1 None 
08/05/04 ICP-Mn 072004R1 0.18B 0.90 None 
08/05/04 ICP-Ag 072004R1 0.12B 0.60 NBGSB21D 
08/05/04 ICP-Na 072004R1 37.3B 189 NBGSB20B, NBGSB20C, TMSB20C, NBGSB20D, 

NBGSB21B, NBGSB21D, NBGSB22B, TMSB22B, 
NBGSB25B, NBGSB25C, NBGSB25D 

08/05/04 ICP-V 072004R1 0.089B 0.45 None 
08/05/04 Hg 072004R1 <MRL NA None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
 
IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
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V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS67924 was used as LCS for ICP metals analysis. All criteria were met. No 

qualifiers were applied. 
 
• Sample BKS68062 was used as LCS for total mercury analysis. All criteria were met. No 

qualifiers were applied. 
 
VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample NBGSB20A (407138-001) was used as sample duplicate for ICP metals analysis. 

Antimony (200%), magnesium (44.8%), and thallium (44.4%) were outside criteria. Antimony 
and thallium were outside criteria due to low sample concentrations, therefore no qualifiers 
were applied based upon these outliers. Magnesium was qualified as estimated “J” for 
detects based upon the high RPD. 

 
• Sample NBGSB20A (407138-001) was used as sample duplicate for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample NBGSB20A (407138-001) was used for the MS analysis for ICP analysis. Aluminum 

(991%), antimony (55.6%), calcium (455%), chromium (0%), iron (271%), lead (1134%), 
magnesium (246%), and potassium (131%) were outside of control limits. Post digestion 
spikes were within criteria for antimony and potassium. The sample concentration was >4 
times the spike added for aluminum, calcium, chromium, iron, lead, and magnesium, 
therefore no qualifiers were applied based upon this outlier. For antimony, the spiked sample 
was qualified bias low non-detect “UL” based upon the low recovery. For potassium, the 
spiked sample was qualified bias high “K” based upon the high recovery. 

 
• Sample NBGSB20A (407138-001) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
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VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample NBGSB20A (407138-001). Arsenic 

(100%), beryllium (11.3%), sodium (100%), and thallium (100%) were outside of criteria 
limits. Sample concentrations were <50 times MDL for arsenic, beryllium, sodium, and 
thallium, therefore no qualifiers were applied based upon these outliers. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair NBGSB20C (407138-003) and TMSB20C (407138-004) was 

collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers 
were applied.  

Table 4 Field Duplicate Analysis Summary 
 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
NBGSB20C 407138-003 Aluminum 51400  56300  9.1 None 

NBGSB20C 407138-003 Antimony 0.82 BN 0.66 UN NA None 

NBGSB20C 407138-003 Arsenic 16.1  15.7  2.5 None 

NBGSB20C 407138-003 Barium 22.8  23.9  4.7 None 

NBGSB20C 407138-003 Beryllium 0.72  0.74  2.7 None 
NBGSB20C 407138-003 Cadmium 0.78  0.65 B 18.2 None 

NBGSB20C 407138-003 Calcium 277 * 453 * 48.2 None 

NBGSB20C 407138-003 Chromium 54.8  60.8  10.4 None 

NBGSB20C 407138-003 Cobalt 6.8  5.9  14.2 None 

NBGSB20C 407138-003 Copper 30.8  28.6  7.4 None 

NBGSB20C 407138-003 Iron 55200  58400  5.6 None 

NBGSB20C 407138-003 Lead 34.0  33.3  2.1 None 

NBGSB20C 407138-003 Magnesium 755 * 836 * 10.2 None 

NBGSB20C 407138-003 Manganese 135  125  7.7 None 
NBGSB20C 407138-003 Nickel 24.2  22.3  8.2 None 

NBGSB20C 407138-003 Potassium 1250 N* 1260 N* 0.8 None 

NBGSB20C 407138-003 Selenium 1.3 B 1.9 B 37.5 None 

NBGSB20C 407138-003 Sodium 72.1 B 76.8 B 6.3 None 

NBGSB20C 407138-003 Vanadium 103  109  5.7 None 

NBGSB20C 407138-003 Zinc 31.9  32.9  3.1 None 

NBGSB20C 407138-003 Mercury 0.16  0.23  35.9 None 
B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
U = Value non-detect at MDL. 
NA = Not Applicable 
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• Field soil sample duplicate pair NBGSB22B (407138-011) and TMSB22B (407138-012) was 
collected. The field duplicate evaluation is noted in Table 5. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers 
were applied.  

 
Table 5 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
NBGSB22B 407138-011 Aluminum 13700  15100  9.7 None 

NBGSB22B 407138-011 Antimony 0.37 BN 0.27 BN 31.3 None 

NBGSB22B 407138-011 Arsenic 4.1  3.7  10.3 None 

NBGSB22B 407138-011 Barium 25.9  27.1  4.5 None 

NBGSB22B 407138-011 Beryllium 0.29  0.30  3.4 None 
NBGSB22B 407138-011 Cadmium 0.19 B 0.19 B 0.0 None 

NBGSB22B 407138-011 Calcium 820 * 891 * 8.3 None 

NBGSB22B 407138-011 Chromium 23.0  18.0  24.4 None 

NBGSB22B 407138-011 Cobalt 4.1  3.1  27.8 None 

NBGSB22B 407138-011 Copper 4.0  4.7  16.1 None 

NBGSB22B 407138-011 Iron 16700  16700  0.0 None 

NBGSB22B 407138-011 Lead 27.6  16.6  49.8 None 

NBGSB22B 407138-011 Magnesium 575 * 580 * 0.9 None 

NBGSB22B 407138-011 Manganese 182  167  8.6 None 
NBGSB22B 407138-011 Nickel 4.2  5.2  21.3 None 

NBGSB22B 407138-011 Potassium 514 N* 535 N* 4.0 None 

NBGSB22B 407138-011 Selenium 0.68 B 0.71 B 4.3 None 

NBGSB22B 407138-011 Sodium 73.7 B 57.6 B 24.5 None 

NBGSB22B 407138-011 Vanadium 35.3  33.6  4.9 None 

NBGSB22B 407138-011 Zinc 14.2  12.3  14.3 None 

NBGSB22B 407138-011 Mercury 0.039  0.028 B 32.8 None 
B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
 
X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
 
ICP Sample: NBGSB20A (407138-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(919.4396 μg/L)*(0.100 L)*(1)} / {(1.21 g)*(0.8388)} = 90.6 μg/g = 90.6 mg/kg 
 
Reported concentration = 90.6 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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CVAA Sample: NBGSB20A (407138-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(0.270 μg/L)*(0.100 L)*(1)} / {(0.72 g)*(0.8388)} = 0.045 μg/g = 0.045 mg/kg 
 
Reported concentration = 0.045 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407138 
 

DATE:  November 12, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 20, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of fifteen soil samples were analyzed and validated for PCBs. The sample Ids are: 
  

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
NBGSB20A 407138-001 NBGSB21D 407138-009 
NBGSB20B 407138-002 NBGSB22A 407138-010 
NBGSB20C 407138-003 NBGSB22B 407138-011 
TMSB20C 407138-004 TMSB22B 407138-012 

NBGSB20D 407138-005 NBGSB25B 407138-013 
NBGSB21A 407138-006 NBGSB25C 407138-014 
NBGSB21B 407138-007 NBGSB25D 407138-015 
NBGSB21C 407138-008   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407138 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 
upon receipt. For samples collected on 07/20/04, cooler was received by the laboratory at 4.0°C. 
All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected 07/20/04 for PCB compounds. They were 

extracted on 07/23/04 and analyzed for PCBs on 07/27/04 and 07/31/04 within criteria guidelines. 
The actual extraction and analysis dates for each sample may be found on the attached form 1s 
to this report. No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 06/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (22.1%) and PCB 1260 #5 (22.7%) were above 
criteria limits. The average %RSD for PCB 1260 for signal #2 (20.0%) was within criteria. All associated 
samples were non-detect for PCB 1260. No qualifiers were applied based upon these outliers. Samples 
NBGSB20A (407138-001), NBGSB20B (407138-002), NBGSB20C (407138-003), TMSB20C (407138-
004), NBGSB20D (407138-005), NBGSB21B (407138-007), NBGSB21D (407138-009), NBGSB22B 
(407138-011), TMSB22B (407138-012), NBGSB25B (407138-013), NBGSB25C (407138-014), and 
NBGSB25D (407138-015) apply to this initial calibration. 

 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples NBGSB21A (407138-006), NBGSB21C (407138-008), and NBGSB22A 
(407138-010) apply to this initial calibration. 
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III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/27/04 @03:01 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (16.5%) and arochlor 1016 #5 (16.5%) were 
outside criteria. The average of the peaks for arochlor 1016 (12.2%) was within criteria and all 
samples were non-detect. No qualifiers were applied based upon these outliers. Arochlor 1260 was 
within criteria. For column #2, arochlor 1016 and arochlor 1260 were within criteria. No qualifiers 
were applied. No samples reported apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 07/27/04 @09:17 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #3 (17.1%) and arochlor 1016 #5 (33.1%) were 
outside criteria. The average of the peaks for arochlor 1016 (12.7%) was within criteria and all 
samples were non-detect. No qualifiers were applied based upon this outlier. For column #1, arochlor 
1260 #2 (17.1%) and arochlor 1260 #3 (16.4%) were outside criteria. The average of the peaks for 
arochlor 1260 (12.9%) was within criteria and all samples were non-detect. No qualifiers were applied 
based upon these outliers. For column #2, arochlor 1016 #4 (34.6%) was outside criteria. The 
average of the peaks for arochlor 1016 (11.5%) was within criteria and all samples were non-detect. 
For column #2, arochlor 1260 was within criteria. No qualifiers were applied. Samples NBGSB20B 
(407138-002), NBGSB20C (407138-003), TMSB20C (407138-004), NBGSB20D (407138-005), 
NBGSB21B (407138-007), NBGSB21D (407138-009), and NBGSB22B (407138-011) apply to this 
continuing calibration. 

 
• For PCB continuing calibration performed on 07/27/04 @15:34 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (26.5%), arochlor 1016 #3 (22.2%), and 
arochlor 1016 #5 (27.5%) were outside criteria. The average of the peaks for arochlor 1016 (19.3%) 
was outside criteria, however all samples were non-detect for arochlor 1016. No qualifiers were 
applied based upon this outlier. For column #1, arochlor 1260 #2 (15.2%) and arochlor 1260 #3 
(17.2%) were outside criteria. The average of the peaks for arochlor 1260 (13.5%) was within criteria 
and all samples were non-detect. No qualifiers were applied based upon these outliers. For column 
#2, arochlor 1016 and arochlor 1260 were within criteria. No qualifiers were applied. Samples 
TMSB22B (407138-012), NBGSB25B (407138-013), NBGSB25C (407138-014), and NBGSB25D 
(407138-015) apply to this continuing calibration. 

 
• For PCB continuing calibration performed on 07/27/04 @18:28 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (20.8%), arochlor 1016 #3 (20.6%), arochlor 
1016 #4 (15.9%), and arochlor 1016 #5 (33.6%) were outside criteria. The average of the peaks for 
arochlor 1016 (18.7%) was outside criteria, however all samples were non-detect for arochlor 1016. 
No qualifiers were applied based upon this outlier. For column #1, arochlor 1260 #2 (15.3%) was 
outside criteria. The average of the peaks for arochlor 1260 (12.7%) was within criteria and all 
samples were non-detect. No qualifiers were applied based upon these outliers. For column #2, 
arochlor 1016 and arochlor 1260 were within criteria. No qualifiers were applied. No samples reported 
apply to this continuing calibration. 

 



       5 

 

• For PCB continuing calibration performed on 07/31/04 @10:39 on instrument GC-L, the following 
%Ds were determined. For column #1, arochlor 1221 #2 (15.3%) was outside criteria. The average of 
the peaks for arochlor 1221 (6.2%) was within criteria and all samples were non-detect. No qualifiers 
were applied based upon these outliers. Arochlor 1254 was within criteria. For column #2, arochlor 
1221 and arochlor 1254 were within criteria. No qualifiers were applied. Samples NBGSB20A 
(407138-001), NBGSB21A (407138-006), and NBGSB21C (407138-008) apply to this continuing 
calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @15:29 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1221 and arochlor 1254. No 
qualifiers were applied. Sample NBGSB22A (407138-010) applies to his continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one, 100% 
solids, and were converted to soil values (soil conversion factor = 30). The rinse blank breakout is as 
follows. 
 

• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix samples) and 
NBG sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples (“B D” suffix 

samples) and was analyzed in SDG 0407135.  
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 07/27/04 BLK67908 All < MRL NA NA None 
PCBs 07/28/04 072004R3 All < MRL NA NA None 
PCBs 07/28/04 072004R1 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample NBGSB21A (407138-006), surrogate tetrachloro-m-xylene (142% 

135%) was outside USACE and/or lab criteria due to sample dilution effects. Since surrogate 
decachlorobiphenyl was within criteria and the sample (surrogate) was diluted, no qualifiers were 
applied based upon this outlier. 

 
• For PCB analysis for sample NBGSB22A (407138-010), surrogate tetrachloro-m-xylene (179%) was 

outside USACE and/or lab criteria due to sample dilution effects. Since surrogate decachlorobiphenyl 
was within criteria and the sample (surrogate) was diluted, no qualifiers were applied based upon this 
outlier. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
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VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67908 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples NBGSB20A (407138-001), NBGSB20B (407138-002), NBGSB20C (407138-003), TMSB20C 
(407138-004), NBGSB20D (407138-005), NBGSB21A (407138-006), NBGSB21B (407138-007), 
NBGSB21C (407138-008), NBGSB21D (407138-009), NBGSB22A (407138-010), NBGSB22B 
(407138-011), TMSB22B (407138-012), NBGSB25B (407138-013), NBGSB25C (407138-014), and 
NBGSB25D (407138-015) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample NBGSB20A (407138-001) was used for the MS/MSD analysis for PCB compounds. PCB 

1016 (142%) was outside USACE and/or lab criteria. All RPDs and LCS recoveries were within criteria. 
Since all samples were non-detect for this PCB, no qualifiers were applied based upon this outlier. 

 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• Field soil sample duplicate pair NBGSB20C (407138-003) and TMSB20C (407138-004) was 

collected. The field duplicate evaluation is noted in Table 3. For where the duplicate pair was diluted 
due to high compound concentrations, was used in this assessment. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were 
applied.  

 
Table 3 Field Duplicate Analysis Summary NBGSB20C (407138-003) and TMSB20C (407138-004) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
NBGSB20C 407138-003 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 

• Field soil sample duplicate pair NBGSB22B (407138-011) and TMSB22B (407138-012) was 
collected. The field duplicate evaluation is noted in Table 4. For where the duplicate pair was diluted 
due to high compound concentrations, was used in this assessment. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were 
applied. 
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Table 4 Field Duplicate Analysis Summary NBGSB22B (407138-011) and TMSB22B (407138-012) 
 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
NBGSB22B 407138-011 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• PCB 1254 was detected in samples NBGSB20A (407138-001), NBGSB21A (407138-006), NBGSB21C 

(407138-008), and NBGSB22A (407138-010). All confirmatory criteria were met. No qualifiers were 
applied. For all other samples, all PCBs were non-detect.  

 
Sample: NBGSB20A (407138-001), Aroclor 1254  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (92732Area*10000μL*1) / (229.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 160.36 μg/kg 
Conc2 μg/kg = (113862Area*10000μL*1) / (184.7Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 244.98 μg/kg 
Conc3 μg/kg = (237998Area*10000μL*1) / (398.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 237.16 μg/kg 
Conc4 μg/kg = (154126Area*10000μL*1) / (273.2Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 224.19 μg/kg 
Conc5 μg/kg = (302458Area*10000μL*1) / (440.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 272.67 μg/kg 
Average concentration = 230 μg/kg 
 
Signal #2 
Conc1 μg/kg = (610588Area*10000μL*1) / (1332Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 182.16 μg/kg 
Conc2 μg/kg = (535804Area*10000μL*1) / (856.1Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 248.71 μg/kg 
Conc3 μg/kg = (1137238Area*10000μL*1) / (1998Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 226.19 
μg/kg 
Conc4 μg/kg = (567384Area*10000μL*1) / (1142Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 197.44 μg/kg 
Conc5 μg/kg = (1218878Area*10000μL*1) / (1882Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 257.37 
μg/kg 
Average concentration = 220 μg/kg 
 
Reported Value = 230 μg/kg (signal #1) 
% Difference = 0.0% 
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Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 

 



1 
 

 
 
 
 
 
 
 
 
 
MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PAHs 

GPL Laboratories, Inc., SDG 407140 
 
DATE:  August 31, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River WI at the RFAAP on July 20, 2004. Samples were analyzed for 
polynuclear aromatic hydrocarbons (PAHs) using USEPA SW846 Methods 3540C/8270C low 
level. A total of seven soil samples were validated including diluted samples. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB48B 407140-002DL DTSB59B 407140-004 
DTSB48B 407140-002DL2 DTSB67B 407140-005 
DTSB55B 407140-003 DTSB77B 407140-006 
DTSB55B 407140-003DL   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements, method-specific criteria, and laboratory SOP 
criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control 
specifications have not been qualified.  Data associated with parameters that did not comply with 
quality control specifications and directly impacted project data have been qualified in 
accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Instrument Performance Check 

 X Initial Calibration 
X  Continuing Calibration 
 X Blank Analysis 
 X Surrogate Spikes  
 X Internal Standards 
 X Laboratory Control Standard 

X  Matrix Spike/Spike Duplicate 
 X Field Duplicate 

X  Quantitation Verification 
 
 
 
 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications, except for the following. For where the sample concentrations exceeded the 
calibration range (“E” lab flag), the data was qualified “R” rejected. The diluted sample should be 
used for this case. This was the case for several of the samples.  
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBONS REVIEW 

SDG 407140 
 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample extraction and analysis. Holding time criteria: For polynuclear 
aromatic hydrocarbons (PAHs) soil samples cooled @ 4°C ± 2°C; the maximum holding time is 
the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis.  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/20/04, cooler was received by the laboratory at 
4.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The soil samples were collected on 07/20/04, extracted on 07/22/04, 

and analyzed for PAHs on 07/26/04 and 07/27/04. The actual extraction and analysis dates 
for each sample may be found on the attached form 1s to this report. All criteria were met. No 
qualifiers were applied. 

          
II-Instrument Performance Check 
GC/MS instrument performance checks are performed to ensure mass resolution, identification 
and, to some degree, sensitivity. The analysis of the instrument performance check solution must 
be performed at the beginning of each 12-hour period during which samples are analyzed.   
 
• The instrument performance check, decafluorotriphenylphosphine (DFTPP), met the ion 

abundance criteria.  No qualification was applied. 
 
III-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used is capable of producing acceptable qualitative and quantitative data for PAH 
compounds by GC/MS low level. Initial calibration demonstrates that the instrument is capable of 
acceptable performance in the beginning of the analytical run and of producing a linear 
calibration curve. For compounds analyzed using linear regression or second order, correlation 
coefficients must be >0.99. The minimum relative response factor (RRF) criteria must be ≥ 0.05. 
Initial calibration percent relative standard deviation (%RSD) must be ≤ 15% on the average for 
all compounds (< 30% for CCCs). All detects are qualified as estimated “J” for where there were 
exceeding %RSDs, and all non-detects are qualified as estimated “UJ” for where there were 
grossly exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is 
defined as twice the established criteria limits. For where there were low RRFs, all detects are 
qualified as estimated “J” and non-detects are rejected “R”. 
 
• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 

07/19/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. All criteria were met. No qualifiers 
were applied. Samples DTSB48B (407140-002DL), DTSB48B (407140-002DL2), DTSB55B 
(407140-003), DTSB55B (407140-003DL), DTSB59B (407140-004), DTSB67B (407140-
005), and DTSB77B (407140-006) apply to this initial calibration. 
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IV-Continuing Calibration  
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used was capable of producing acceptable qualitative and quantitative data for 
semivolatile target compounds. Continuing calibration standards containing both target and 
surrogates compounds are analyzed at the beginning of each 12-hour analysis period following 
the analysis of the instrument performance check and prior to the analysis of blanks and 
samples.  The minimum relative response factors (RRF) for semivolatile target compounds and 
surrogates must be ≥ 0.05. The percent difference (%D) between the initial calibration RRF and 
the continuing calibration RRF must be within ± 20% for all target compounds. Grossly exceeding 
is defined where %D>40%. All detects are qualified as estimated “J” for where there were 
exceeding %Ds, and all non-detects are qualified as estimated “UJ” for where there were grossly 
exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is defined as 
twice the established criteria limits. For where there were low RRFs, all detects are qualified as 
estimated “J” and non-detects are rejected “R”. 
 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/26/04 @19:11 on instrument GC/MS-P, pyrene (21.8%) was outside criteria limits. For 
associated samples, all detects were qualified “J” and non-detects no qualifier based upon 
this outlier. Samples DTSB55B (407140-003), DTSB59B (407140-004), DTSB67B (407140-
005), and DTSB77B (407140-006) apply to this continuing calibration. 

 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/27/04 @13:13 on instrument GC/MS-Ins, all target compounds were within criteria. No 
qualifiers were applied. Samples DTSB48B (407140-002DL), DTSB48B (407140-002DL2), 
and DTSB55B (407140-003DL) apply to this continuing calibration. 

 
V-Blank Analysis 
The purpose of blank analyses is to determine the presence and magnitude of contamination 
problems resulting from field and laboratory activities. A method blank analysis must be 
performed after the calibration standards and once every 12-hour time period beginning with the 
injection of DFTPP. No contaminants should be detected in any of the associated blanks > the 
MDL. USACE Shell criteria specifies all concentrations should be less than one-half MRL (<MRL 
for common laboratory contaminants phthalate esters).  Positive sample results are reported and 
qualified “B”, if the concentration of the compound in the sample is ≤ 10 times (10x) the maximum 
amount in any blank for the common laboratory contaminants phthalate esters, or 5 times (5X) 
the maximum amount for other semivolatile target compounds. Table 2 summarizes the blank 
contamination analysis. Action levels are based upon dilution factor of one, 100% solids, and 
were converted to soil values (soil conversion factor = 33). Rinse blanks 071304R1 (407077-001) 
and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction samples) and was 
analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the subsurface soil 
samples (“B” fraction samples) and was analyzed in SDG 0407140. 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

QC Blank ID Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

07/26/04 BLK67933 All compounds < MRL NA NA None 
07/20/04 071304R1 All compounds < MRL NA NA None 
07/20/04 071304R2 All compounds < MRL NA NA None 
07/26/04 072004R2 All compounds < MRL NA NA None 
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VI-Surrogate Spikes 
Laboratory performance on individual samples is evaluated through the review of surrogate spike 
samples. Surrogate spikes are added to all samples and blanks to measure their recovery in 
sample and blank matrices. The percent recoveries (%Rs) must be within the specified control 
limits.  
 
Criteria:  Nitrobenzene-d5 (29-140%) – S1 (USACE Shell Criteria: 45-135%) 

2-Fluorobiphenyl (31-125%) – S2 (USACE Shell Criteria: 45-135%) 
Terphenyl – d14 (26-160%) – S3 (USACE Shell Criteria: 45-135%) 
 

• For sample DTSB48B (407140-002DL2), all surrogates were diluted out. No qualifiers were 
applied based upon these outliers.   

 
• For all other samples, all criteria were met. No qualifiers were applied. 
 
VII-Internal Standards 
Internal standards performance criteria ensure that GC/MS sensitivity and response are stable 
during every analytical run. Internal standard area counts for samples and blanks must not vary 
by more than a factor of two (- 50% to + 100%) from the associated calibration standard. The 
retention time of the internal standards in samples and blanks must not vary by more than ± 30 
seconds from the retention time of the associated calibration standard.   
 
• All criteria were met. No qualifiers were applied.  
  
VIII-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor laboratory accuracy by calculating the 
percent recoveries of the spiked compounds. All LCS percent recoveries must be within the 
specified control limits. USACE Shell limits for PAHs by 8270C low level are 45-135% (25-150% 
for sporadic marginal failures (SMF)). 
 
• Sample BKS67933 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/26/04. All criteria were met. No qualifiers were applied. Samples DTSB48B 
(407140-002DL), DTSB48B (407140-002DL2), DTSB55B (407140-003), DTSB55B (407140-
003DL), DTSB59B (407140-004), DTSB67B (407140-005), and DTSB77B (407140-006) 
apply to this LCS. 

 
IX-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term 
precision and accuracy of the analytical method on various matrices and to demonstrate 
acceptable compound recovery by the laboratory at the time of sample analysis. The percent 
recoveries (%Rs) and the relative percent difference (RPD) must be within the specified control 
limits. USACE Shell limits are 45-135%; RPD ≤ 60% (15-150%; RPD ≤ 60% for sporadic marginal 
failures (SMF)). 
 
• Sample WBGSB26A (407108-001) was used for the MS/MSD analysis for PAHs. The spiked 

sample was reported in SDG 407108. Compounds dibenz(a,h)anthracene (122%), 
fluoranthene (148%), and indeno(1,2,3-cd)pyrene (118%) were outside USACE and/or lab 
criteria. The high recoveries were due to large amount of organic compounds detected in the 
spiked sample. All detects were qualified “K” estimated high for the spiked sample and non-
detects no qualifier for the noted compounds based upon these outliers. 
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X-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the soil samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• No field soil sample duplicate pair was analyzed in this SDG. 
 
XI-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. 
Percent difference (%D) between the calculated and reported values must be ≤10%. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” Any 
tentatively identified compounds found were qualified as estimated “J”.  For where the sample 
concentrations exceeded the calibration range (“E” lab flag), the data was qualified “R” rejected. 
The diluted sample should be used for this case. This was the case for several of the samples. 
 
Sample: DTSB48B (407140-002DL), naphthylene 
 
Conc. μg/kg = (Ax * Is * Vt * DF) / (Ais * RRF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area of characteristic ion for compound being measured. 
Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract (μL). 
Ais = Area of characteristic ion for the internal standard. 
RRF = Average relative response factor for compound being measured (from ICAL) 
Vi = Volume of extract injected (μL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 
DF = Dilution factor 

 
Conc. μg/kg = (241216 * 4 * 1000 * 10) / (1124510 * 1.092 * 1 * 30 * 0.8228) = 320 μg/kg 
Reported Value = 320 μg/kg 
% Difference = 0.0% 
Values were within 10% difference 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407140 
 

DATE:  August 31, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 20, 2004. Samples were analyzed for PCBs using USEPA Methods 
3540C/8082. A total of five soil samples were analyzed and validated for PCBs. The sample Ids are: 
  

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
DTSB48B 407140-002 DTSB67B 407140-005 
DTSB55B 407140-003 DTSB77B 407140-006 
DTSB59B 407140-004   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 



       3 

 

RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407140 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For samples collected on 07/20/04, cooler was received by the laboratory at 4.0°C. All 
criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected 07/20/04 for PCB compounds. They were 

extracted on 07/23/04 and analyzed for PCBs on 07/27/04 within criteria guidelines. The actual 
extraction and analysis dates for each sample may be found on the attached form 1s to this report.  
No qualifiers were applied for these samples. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 06/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (22.1%) and PCB 1260 #5 (22.7%) were above 
criteria limits. The average %RSD for PCB 1260 for signal #2 (20.0%) was within criteria. All associated 
samples were non-detect for PCB 1260. No qualifiers were applied based upon these outliers. Samples 
DTSB48B (407140-002), DTSB55B (407140-003), DTSB59B (407140-004), DTSB67B (407140-005), 
and DTSB77B (407140-006) apply to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/27/04 @03:30 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (22.1%) and arochlor 1016 #5 (29.0%) were 
outside criteria. The average of the peaks for arochlor 1016 (16.1%) was outside criteria. All samples 
were non-detect, therefore no qualifiers were applied based upon these outliers. Arochlor 1260 was 
within criteria for column #1. For column #2, arochlor 1016 and arochlor 1260 were within criteria. No 
qualifiers were applied. Samples DTSB48B (407140-002), DTSB55B (407140-003), DTSB59B 
(407140-004), DTSB67B (407140-005), and DTSB77B (407140-006) apply to this continuing 
calibration. 
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• For PCB continuing calibration performed on 07/27/04 @09:17 on instrument GC-L, the following 
%Ds were determined. For column #1, arochlor 1016 #2 (17.1%) and arochlor 1016 #5 (33.1%) were 
outside criteria.  The average of the peaks for arochlor 1016 (12.7%) was within criteria. All samples 
were also non-detect. No qualifiers were applied based upon these outliers.  For column #1, arochlor 
1260 #2 (17.1%) and arochlor 1260 #3 (16.4%) were outside criteria. The average of the peaks for 
arochlor 1260 (12.9%) was within criteria. All samples were also non-detect. No qualifiers were 
applied based upon these outliers. For column #2, arochlor 1016 #4 (34.6%) was outside criteria.  
The average of the peaks for arochlor 1016 (11.5%) was within criteria. All samples were also non-
detect. No qualifiers were applied based upon these outliers. Arochlor 1260 was within criteria for 
column #2. No samples reported apply to this continuing calibration.  

 
• For PCB continuing calibration performed on 07/27/04 @23:45 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (23.8%), arochlor #3 (15.9%), and arochlor 
1016 #5 (26.3%) were outside criteria. The average of the peaks for arochlor 1016 (16.4%) was 
outside criteria. All samples were non-detect, therefore no qualifiers were applied based upon these 
outliers. For column #1, arochlor 1260 #2 (16.2%) and arochlor 1260 #3 (17.0%) were outside 
criteria. The average of the peaks for arochlor 1260 (13.3%) was within criteria. All samples were 
non-detect. No qualifiers were applied based upon these outliers. For column #2, arochlor 1016 and 
arochlor 1260 were within criteria. No qualifiers were applied. No samples reported apply to this 
continuing calibration. 

 
• For PCB continuing calibration performed on 07/28/04 @04:35 on instrument GC-L, the following 

%Ds were determined. For column #1, arochlor 1016 #2 (19.3%), arochlor #3 (16.9%), and arochlor 
1016 #5 (28.3%) were outside criteria. The average of the peaks for arochlor 1016 (15.5%) was 
outside criteria. All samples were non-detect, therefore no qualifiers were applied based upon these 
outliers. For column #1, arochlor 1260 was within criteria. For column #2, arochlor 1016 #4 (23.2%) 
was outside criteria. The average of the peaks for arochlor 1016 (9.8%) was within criteria. All 
samples were non-detect. No qualifiers were applied based upon these outliers. For column #2, 
arochlor 1260 was within criteria. No qualifiers were applied. No samples reported apply to this 
continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the 
blanks > MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). 
Table 2 summarizes the blank contamination analysis. Action levels are based upon dilution factor of 
one, 100% solids, and were converted to soil values (soil conversion factor = 30). Rinse blanks 
071304R1 (407077-001) and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction 
samples) and was analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the 
subsurface soil samples (“B” fraction samples) and was analyzed in SDG 0407140. 

 
Table 2 Blank Contamination Analysis Summary 

 
Parameter Analysis 

Date 
QC Blank 

ID 
Compound Max Conc. 

μg/kg 
Action Level 

μg/kg 
B qualified samples 

PCBs 07/27/04 BLK67908 All < MRL NA NA None 
PCBs 07/20/04 071304R1 All < MRL NA NA None 
PCBs 07/20/04 071304R2 All < MRL NA NA None 
PCBs 07/28/04 072004R2 All < MRL NA NA None 
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V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample DTSB48B (407140-002), surrogate tetrachloro-m-xylene (25%) was 

outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl was within criteria, no 
qualifiers were applied based upon this outlier. 

 
• For samples DTSB55B (407140-003), DTSB59B (407140-004), DTSB67B (407140-005), and 

DTSB77B (407140-006) all criteria were met. No qualifiers were applied. 
 
VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67908 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples DTSB48B (407140-002), DTSB55B (407140-003), DTSB59B (407140-004), DTSB67B 
(407140-005), and DTSB77B (407140-006) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample NBGSB20A (407138-001) was used for the MS/MSD analysis for PCB compounds. The 

spiked sample was analyzed in SDG 407138. PCB-1016 (142%) was outside USACE criteria limits. 
Since the spiked sample was non-detect, no qualifiers were applied based upon this outlier. 

 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• No field soil sample duplicate pair was analyzed in this SDG. 

 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
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• For this SDG, all PCBs were non-detect for all samples. No qualifiers were applied. 
 
Sample: NBGSB20AMS (407138-001MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (190856Area*10000μL*1) / (300.4Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 252.48 μg/kg 
Conc2 μg/kg = (294806Area*10000μL*1) / (405.0Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 289.27 μg/kg 
Conc3 μg/kg = (375546Area*10000μL*1) / (460.4Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 324.15 μg/kg 
Conc4 μg/kg = (91108Area*10000μL*1) / (209.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 172.57 μg/kg 
Conc5 μg/kg = (284130Area*10000μL*1) / (602.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 187.31 μg/kg 
Average concentration = 250 μg/kg 
 
Signal #2 
Conc1 μg/kg = (880556Area*10000μL*1) / (1926Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 181.69 μg/kg 
Conc2 μg/kg = (973083Area*10000μL*1) / (2046Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 189.00 μg/kg 
Conc3 μg/kg = (1780776Area*10000μL*1) / (2799Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 252.83 
μg/kg 
Conc4 μg/kg = (827508Area*10000μL*1) / (1655Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 198.70 μg/kg 
Conc5 μg/kg = (1341128Area*10000μL*1) / (3156Area/pg*(1000 pg/ng)*1 μL*30g*0.8388) = 168.87 
μg/kg 
Average concentration = 200 μg/kg 
 
Reported Value = 250 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407146  
 
DATE:  December 6, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 20, 2004. Samples were analyzed for 
target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and USEPA 
SW-846 7471A for mercury. A total of twelve soil samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
NBGSB22C 407146-001 NBGSB24A 407146-007 
NBGSB22D 407146-002 NBGSB24B 407146-008 
NBGSB23A 407146-003 TMSB24B 407146-009 
NBGSB23B 407146-004 NBGSB24C 407146-010 
NBGSB23C 407146-005 NBGSB24D 407146-011 
NBGSB23D 407146-006 NBGSB25A 407146-012 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
 X Initial and Continuing Calibration 

X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 

X  Lab Sample Duplicate 
X  Matrix Spike  
 X ICP Serial Dilution 
 X Field Sample Duplicate 

X  Quantitation Verification 
 

 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407146 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by 
the lab upon receipt. For samples collected on 07/20/04, cooler was received by the 
laboratory at 4.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: Samples were collected 07/20/04. They were digested on 

07/24/04 and analyzed for ICP metals on 07/30/04 and 08/02/04 (select samples for lead, 
sodium, silver, and zinc). Samples were digested on 08/03/04 for mercury and were 
analyzed for mercury on 08/04/04. All holding time criteria were met. No qualifiers were 
applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 07/30/04 and 08/02/04 (select samples for 

lead, sodium, silver, and zinc). Mercury was analyzed on 08/04/04 with a correlation 
coefficient of 0.9998. All ICV/CCV standards were within criteria. No qualifiers were applied. 
Table 2 summarizes the MRL standard analysis for metals. Samples with concentrations 
detected less than two times the MRL with out of criteria MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
07/30/04 ICP Various Various All within criteria None None 
08/02/04 ICP Various Various All within criteria None None 
08/04/04 Hg 0.2 0.033 All within criteria None None 

 
III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
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• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix 
samples) and sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples 

(“B D” suffix samples) and was analyzed in SDG 0407135.  
 

Table 3 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

07/30/04 ICP-Al ICB/CCBs 3.78B 18.9 None 
07/30/04 ICP-Ba ICB/CCBs 0.03B 0.15 None 
07/30/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
07/30/04 ICP-Cd ICB/CCBs 0.04B 0.20 None 
07/30/04 ICP-Ca ICB/CCBs 11.6B 58.0 NBGSB22D, NBGSB23D 
07/30/04 ICP-Cu ICB/CCBs 0.11B 0.55 None 
07/30/04 ICP-Fe ICB/CCBs 5.21B 26.1 None 
07/30/04 ICP-Mg ICB/CCBs 10.7B 53.5 None 
07/30/04 ICP-Mn ICB/CCBs 0.03B 0.15 None 
07/30/04 ICP-Ni ICB/CCBs 0.11B 0.55 None 
07/30/04 ICP-Tl ICB/CCBs 0.42B 2.1 NBGSB22C, NBGSB22D 
08/04/04 Hg ICB/CCBs <MRL NA None 
08/02/04 ICP-Al ICB/CCBs 3.79B 19.0 None 
08/02/04 ICP-Na ICB/CCBs 51.0B 255 NBGSB24A, NBGSB25A 
07/30/04 ICP-Al PBS 2.2B 11.0 None 
07/30/04 ICP-Ba PBS 0.050B 0.25 None 
07/30/04 ICP-Cr PBS 0.093B 0.47 None 
07/30/04 ICP-Mg PBS 2.1B 10.5 None 
07/30/04 ICP-Mn PBS 0.086B 0.43 None 
07/30/04 ICP-Ni PBS 0.25B 1.3 None 
07/30/04 ICP-Na PBS 42.3B 212 NBGSB22C, NBGSB22D, NBGSB23A, NBGSB23B, 

NBGSB23C, NBGSB23D, NBGSB24A, NBGSB24B, 
TMSB24B, NBGSB24C, NBGSB24D, NBGSB25A 

08/04/04 Hg PBS <MRL NA None 
08/05/04 ICP-Al 072004R3 2.51BN 12.6 None 
08/05/04 ICP-Sb 072004R3 0.49B 2.45 NBGSB23A, NBGSB24A, NBGSB25A 
08/05/04 ICP-Ca 072004R3 7.83B 39.2 None 
08/05/04 ICP-Cr 072004R3 0.11B 0.55 None 
08/05/04 ICP-Co 072004R3 0.064B 0.32 None 
08/05/04 ICP-Pb 072004R3 0.18B 0.90 None 
08/05/04 ICP-Mg 072004R3 1.42B 7.1 None 
08/05/04 ICP-Mn 072004R3 0.16B 0.80 None 
08/05/04 ICP-Ag 072004R3 0.073B 0.37 None 
08/05/04 ICP-Na 072004R3 49.9B 250 NBGSB23A,  NBGSB24A, NBGSB25A 
08/05/04 Hg 072004R3 <MRL NA None 
08/05/04 ICP-Ba 072004R1 0.042B 0.21 None 
08/05/04 ICP-Ca 072004R1 10.8B 54.0 NBGSB22D 
08/05/04 ICP-Cr 072004R1 0.12B 0.60 None 
08/05/04 ICP-Mg 072004R1 2.61B 13.1 None 
08/05/04 ICP-Mn 072004R1 0.18B 0.90 None 
08/05/04 ICP-Ag 072004R1 0.12B 0.60 None 
08/05/04 ICP-Na 072004R1 37.3B 189 NBGSB22C, NBGSB22D, NBGSB23B, NBGSB23C, 

NBGSB23D, NBGSB24B, TMSB24B, NBGSB24C, 
NBGSB24D 

08/05/04 ICP-V 072004R1 0.089B 0.45 None 
08/05/04 Hg 072004R1 <MRL NA None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
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IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS67915 was used as LCS for ICP metals analysis. All criteria were met. No 

qualifiers were applied. 
 
• Sample BKS68060 was used as LCS for total mercury analysis. All criteria were met. No 

qualifiers were applied. 
 
VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample NBGSB22D (407146-002) was used as sample duplicate for ICP metals analysis. 

Antimony (28.9%), lead (72.4%), and thallium (59.8%) were outside criteria. Antimony and 
thallium were outside criteria due to low sample concentrations, therefore no qualifiers were 
applied based upon these outliers. Lead was qualified as estimated “J” for detects based 
upon the high RPD. 

 
• Sample NBGSB22D (407146-002) was used as sample duplicate for mercury analysis. 

Mercury (56.8%) was outside criteria. Mercury was qualified as estimated “J” for detects 
based upon the high RPD. 

 
VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample NBGSB22D (407146-002) was used for the MS analysis for ICP analysis. Aluminum 

(1679%), antimony (47.5%), and iron (131%) were outside of control limits. Post digestion 
spikes were within criteria for antimony. The sample concentration was >4 times the spike 
added for aluminum and iron, therefore no qualifiers were applied based upon this outlier. For 
antimony, the spiked sample was qualified bias low “L” based upon the low recovery. 

 
• Sample NBGSB22D (407146-002) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
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VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample NBGSB22D (407146-002). Antimony 

(100%), calcium (13.1%), sodium (100%), and thallium (100%) were outside of criteria limits. 
Sample concentrations were <50 times MDL for antimony, calcium, sodium, and thallium, 
therefore no qualifiers were applied based upon these outliers. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair NBGSB24B (407146-008) and TMSB24B (407146-009) was 

collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers 
were applied.  

Table 4 Field Duplicate Analysis Summary 
 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
NBGSB24B 407146-008 Aluminum 13500  14100  4.4 None 

NBGSB24B 407146-008 Antimony 0.53 BN 0.28 UN NA None 

NBGSB24B 407146-008 Arsenic 7.2  5.7  23.3 None 

NBGSB24B 407146-008 Barium 48.1  50.1  4.1 None 

NBGSB24B 407146-008 Beryllium 0.54  0.52  3.8 None 
NBGSB24B 407146-008 Calcium 777  804  3.4 None 

NBGSB24B 407146-008 Chromium 26.0  20.4  24.1 None 

NBGSB24B 407146-008 Cobalt 5.9  5.9  0.0 None 

NBGSB24B 407146-008 Copper 8.5  8.9  4.6 None 

NBGSB24B 407146-008 Iron 23400  16600  34.0 None 

NBGSB24B 407146-008 Lead 27.4 * 29.2 * 6.4 None 

NBGSB24B 407146-008 Magnesium 526  552  4.8 None 

NBGSB24B 407146-008 Manganese 471  474  0.6 None 

NBGSB24B 407146-008 Nickel 7.7  8.3  7.5 None 

NBGSB24B 407146-008 Potassium 444  466  4.8 None 

NBGSB24B 407146-008 Sodium 74.5 B 46.4 B 46.5 None 
NBGSB24B 407146-008 Vanadium 42.3  34.2  21.2 None 
NBGSB24B 407146-008 Zinc 34.8  39.8  13.4 None 
NBGSB24B 407146-008 Mercury 0.038 * 0.038 * 0.0 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
U = Value non-detect at MDL. 
NA = Not Applicable 
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X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
 
ICP Sample: NBGSB22C (407146-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(290.6167 μg/L)*(0.100 L)*(1)} / {(1.51 g)*(0.8070)} = 23.9 μg/g = 23.9 mg/kg 
 
Reported concentration = 23.8 mg/kg 
%D = 0.4% 
Values were within 10% difference.   
 
CVAA Sample: NBGSB22C (407146-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(1.12 μg/L)*(0.100 L)*(1)} / {(0.69 g)*(0.8070)} = 0.20 μg/g = 0.20 mg/kg 
 
Reported concentration = 0.20 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407146 
 

DATE:  December 7, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 20, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of twelve soil samples were analyzed and validated for PCBs. The sample Ids are: 
  

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
NBGSB22C 407146-001 NBGSB24A 407146-007 
NBGSB22D 407146-002 NBGSB24B 407146-008 
NBGSB23A 407146-003 TMSB24B 407146-009 
NBGSB23B 407146-004 NBGSB24C 407146-010 
NBGSB23C 407146-005 NBGSB24D 407146-011 
NBGSB23D 407146-006 NBGSB25A 407146-012 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407146 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 
upon receipt. For samples collected on 07/20/04, cooler was received by the laboratory at 4.0°C. 
All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected 07/20/04 for PCB compounds. They were 

extracted on 07/26/04 and analyzed for PCBs on 07/30/04 and 07/31/04 within criteria guidelines. 
The actual extraction and analysis dates for each sample may be found on the attached form 1s 
to this report. No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples NBGSB22C (407146-001), NBGSB22D (407146-002), NBGSB23A (407146-
003), NBGSB23B (407146-004), NBGSB23C (407146-005), NBGSB23D (407146-006), NBGSB24A 
(407146-007), NBGSB24B (407146-008), TMSB24B (407146-009), NBGSB24C (407146-010), 
NBGSB24D (407146-011), and NBGSB25A (407146-012) apply to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/30/04 @13:23 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples NBGSB22C (407146-001), NBGSB22D (407146-002), NBGSB23A 
(407146-003), and NBGSB23B (407146-004) apply to his continuing calibration. 
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• For PCB continuing calibration performed on 07/30/04 @18:13 on instrument GC-L, all criteria were 
met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples NBGSB23C (407146-005), NBGSB23D (407146-006), NBGSB24B 
(407146-008), TMSB24B (407146-009), NBGSB24C (407146-010), and NBGSB24D (407146-011) 
apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/30/04 @22:34 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @10:39 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1221 and arochlor 1254. No 
qualifiers were applied. Samples NBGSB24A (407146-007) and NBGSB25A (407146-012) apply to his 
continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @15:29 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1221 and arochlor 1254. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one, 100% 
solids, and were converted to soil values (soil conversion factor = 30). The rinse blank breakout is as 
follows. 
 

• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix samples) and 
NBG sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples (“B D” suffix 

samples) and was analyzed in SDG 0407135.  
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 07/30/04 BLK67934 All < MRL NA NA None 
PCBs 07/28/04 072004R3 All < MRL NA NA None 
PCBs 07/28/04 072004R1 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample NBGSB22D (407146-002), surrogate decachlorobiphenyl (43%, 41%) 

was outside USACE and/or lab criteria due to sample matrix effects. Since surrogate tetrachloro-m-
xylene was within criteria, no qualifiers were applied based upon this outlier. 
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• For PCB analysis for sample NBGSB23C (407146-005), surrogate decachlorobiphenyl (132%) was 
outside USACE and/or lab criteria due to sample matrix effects. Since surrogate tetrachloro-m-xylene 
was within criteria, no qualifiers were applied based upon this outlier. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
 
VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67934 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples NBGSB22C (407146-001), NBGSB22D (407146-002), NBGSB23A (407146-003), NBGSB23B 
(407146-004), NBGSB23C (407146-005), NBGSB23D (407146-006), NBGSB24A (407146-007), 
NBGSB24B (407146-008), TMSB24B (407146-009), NBGSB24C (407146-010), NBGSB24D (407146-
011), and NBGSB25A (407146-012) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample NBGSB22D (407146-002) was used for the MS/MSD analysis for PCB compounds. PCB 

1016 (256%, 251%) was outside USACE and/or lab criteria. All RPDs and LCS recoveries were within 
criteria. Since all samples were non-detect for this PCB, no qualifiers were applied based upon this 
outlier. 

 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• Field soil sample duplicate pair NBGSB24B (407146-008) and TMSB24B (407146-009) was 

collected. The field duplicate evaluation is noted in Table 3. For where the duplicate pair was diluted 
due to high compound concentrations, was used in this assessment. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were 
applied.  
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Table 3 Field Duplicate Analysis Summary NBGSB24B (407146-008) and TMSB24B (407146-009) 
 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
NBGSB24B 407146-008 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• PCB 1254 was detected in samples NBGSB24A (407146-007) and NBGSB25A (407146-012). All 

confirmatory criteria were met. No qualifiers were applied. For all other samples, all PCBs were non-
detect.  

 
Sample: NBGSB25A (407146-012), Aroclor 1254  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (117290Area*10000μL*2) / (229.8Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 375.16 μg/kg 
Conc2 μg/kg = (162020Area*10000μL*2) / (184.7Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 644.77 μg/kg 
Conc3 μg/kg = (286306Area*10000μL*2) / (398.8Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 527.69 μg/kg 
Conc4 μg/kg = (200250Area*10000μL*2) / (273.2Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 538.76 μg/kg 
Conc5 μg/kg = (425564Area*10000μL*2) / (440.8Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 709.62 μg/kg 
Average concentration = 560 μg/kg 
 
Signal #2 
Conc1 μg/kg = (721084Area*10000μL*2) / (1332Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 397.91 μg/kg 
Conc2 μg/kg = (761518Area*10000μL*2) / (856.1Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 653.82 μg/kg 
Conc3 μg/kg = (1368248Area*10000μL*2) / (1998Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 503.35 
μg/kg 
Conc4 μg/kg = (816590Area*10000μL*2) / (1142Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 525.58 μg/kg 
Conc5 μg/kg = (1727928Area*10000μL*2) / (1882Area/pg*(1000 pg/ng)*1 μL*30g*0.9070) = 674.85 
μg/kg 
Average concentration = 550 μg/kg 
 
Reported Value = 560 μg/kg (signal #1) 
% Difference = 0.0% 
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Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407170  
 
DATE:  January 4, 2005 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 19-23, 2004. Samples were analyzed 
for target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and 
USEPA SW-846 7471A for mercury. A total of three soil samples and six sediment samples were 
validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB50B 407170-001 WBGSD19 407170-006 
WBGSB51B 407170-002 WBGSD20 407170-007 
WBGSB52B 407170-003 WBGSD21 407170-008 
WBGSD17 407170-004 WBGSD22 407170-009 
WBGSD18 407170-005   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
X  Initial and Continuing Calibration 
X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 
 X Lab Sample Duplicate 

X  Matrix Spike  
 X ICP Serial Dilution 
 X Field Sample Duplicate 

X  Quantitation Verification 
 

 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
 
 



 3

RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407170 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/19/04, 07/22/04, and 07/23/04, cooler was 
received by the laboratory at 3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/19/04, 07/22/04, and 07/23/04. 

They were digested on 07/28/04 and analyzed for ICP metals on 08/06-07/04 and 08/08/04. 
Samples were digested on 08/05/04 for mercury and were analyzed for mercury on 08/06/04. 
All holding time criteria were met. No qualifiers were applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 08/06-07/04 and 08/08/04. Mercury was 

analyzed on 08/06/04 with a correlation coefficient of 0.9999. All ICV/CCV standards were 
within criteria. No qualifiers were applied. Table 2 summarizes the MRL standard analysis for 
metals. Samples with concentrations detected less than two times the MRL with out of criteria 
MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
08/06/04 ICP-Ag 3.0 0.3 79.2 WBGSB50B, WBGSB51B, WBGSB52B, 

WBGSD17, WBGSD18, WBGSD19, 
WBGSD20, WBGSD21, WBGSD22 

UL 

08/07/04 ICP Various Various All within 
criteria 

None None 

08/12/04 Hg 0.2 0.033 All within 
criteria 

None None 
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III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
 

• Rinse blank 072304R applies to the western burning ground (“WBG” prefix samples) sediment samples (“SD” 
samples) and was analyzed in SDG 0407170.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples 

(“B C” suffix samples) and was analyzed in SDG 0407135.  
 

Table 3 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/06/04 ICP-Al ICB/CCBs 3.26B 16.3 None 
08/06/04 ICP-Ba ICB/CCBs 0.03B 0.15 None 
08/06/04 ICP-Be ICB/CCBs 0.03B 0.15 None 
08/06/04 ICP-Cd ICB/CCBs 0.04B 0.20 WBGSB51B, WBGSD17, WBGSD18, WBGSD19, 

WBGSD20, WBGSD21 
08/06/04 ICP-Ca ICB/CCBs 8.37B 41.9 None 
08/06/04 ICP-Pb ICB/CCBs 0.14B 0.70 None 
08/06/04 ICP-Mg ICB/CCBs 5.39B 27.0 None 
08/06/04 ICP-Mn ICB/CCBs 0.03B 0.15 None 
08/06/04 ICP-Ni ICB/CCBs 0.09B 0.45 None 
08/06/04 ICP-Tl ICB/CCBs 0.40B 2.0 None 
08/07/04 ICP-Sb ICB/CCBs 3.6B 18.0 WBGSB51B, WBGSB52B, WBGSD19, WBGSD20, 

WBGSD22 
08/07/04 ICP-Ba ICB/CCBs 0.03B 0.15 None 
08/07/04 ICP-Cr ICB/CCBs 0.6B 3.0 None 
08/07/04 ICP-Mn ICB/CCBs 0.03B 0.15 None 
08/06/04 Hg ICB/CCBs <MRL NA None 
08/07/04 ICP-Ba PBS 0.049B 0.25 None 
08/07/04 ICP-Be PBS 0.013B 0.07 None 
08/07/04 ICP-Ca PBS 11.0B 55.0 None 
08/07/04 ICP-Cr PBS 0.11B 0.55 None 
08/07/04 ICP-Fe PBS 3.4B 17.0 None 
08/07/04 ICP-Mg PBS 1.8B 9.0 None 
08/07/04 ICP-Mn PBS 0.11B 0.55 None 
08/07/04 ICP-Ni PBS 0.16B 0.80 None 
08/07/04 ICP-Na PBS 71.5B 358 None 
08/12/04 Hg PBS <MRL NA None 
08/05/04 ICP-Ba 072304R 0.054B 0.27 None 
08/05/04 ICP-Ca 072304R 23.2B 116 None 
08/05/04 ICP-Fe 072304R 3.98B 19.9 None 
08/05/04 ICP-Mg 072304R 4.20B 21.0 None 
08/05/04 ICP-Mn 072304R 0.14B 0.70 None 
08/05/04 ICP-Ni 072304R 0.11B 0.55 None 
08/05/04 ICP-K 072304R 4.63B 23.2 None 
08/05/04 ICP-Na 072304R 55.7B 279 WBGSD17, WBGSD18, WBGSD19, WBGSD20, 

WBGSD21, WBGSD22 
08/05/04 ICP-Zn 072304R 0.49B 2.5 None 
08/06/04 Hg 072304R <MRL NA None 
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Table 3 Blank Contamination Analysis Summary, Continued 

 
Analysis 

Date 
Analysis QC Blank 

ID 
Max 

Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/05/04 ICP-Al 071904R1 2.07BN 10.4 None 
08/05/04 ICP-Sb 071904R1 0.69B 3.5 WBGSB51B, WBGSB52B 
08/05/04 ICP-Ba 071904R1 0.024B 0.12 None 
08/05/04 ICP-Co 071904R1 0.13B 0.65 None 
08/05/04 ICP-Mg 071904R1 2.42B 12.1 None 
08/05/04 ICP-Mn 071904R1 0.074B 0.37 None 
08/05/04 ICP-Na 071904R1 56.7B 284 WBGSB50B, WBGSB51B, WBGSB52B 
08/05/04 ICP-V 071904R1 0.13B 0.65 None 
08/05/04 Hg 071904R1 <MRL NA None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
 
IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS67954 was used as LCS for ICP metals analysis dated 8/07/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS68110 was used as LCS for total mercury analysis dated 8/06/04. All criteria 

were met. No qualifiers were applied. 
 
VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample WBGSD18 (407170-005) was used as sample duplicate for ICP metals analysis. 

Selenium (200%) was outside criteria. Selenium was outside criteria due to low sample 
concentration, therefore no qualifiers were applied based upon these outliers. 

 
• Sample WBGSD18 (407170-005) was used as sample duplicate for mercury analysis. All 

criteria were met. No qualifiers were applied. 
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VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample WBGSD18 (407170-005) was used for the MS analysis for ICP analysis. Aluminum 

(976%), antimony (57.0%), calcium (19.8%), iron (135%), and potassium (133%) were 
outside of control limits. Post digestion spikes were within criteria for antimony and 
potassium. The sample concentration was >4 times the spike added for aluminum, calcium, 
and iron, therefore no qualifiers were applied based upon this outlier. For antimony, the 
spiked sample was qualified bias low non-detect “UL” based upon the low recovery. For 
potassium, the spiked sample was qualified bias high “K” based upon the high recovery. 

 
• Sample WBGSD18 (407170-005) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample WBGSD18 (407170-005). Beryllium 

(13.3%) and sodium (24.9%) were outside of criteria limits. Sample concentrations were <50 
times MDL for beryllium and sodium, therefore no qualifiers were applied based upon these 
outliers. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• No field duplicates were analyzed in this SDG.  
 
X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
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ICP Sample: WBGSB50B (407170-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(157.2493 μg/L)*(0.100 L)*(2)} / {(1.38 g)*(0.7941)} = 28.7 μg/g = 28.7 mg/kg 
 
Reported concentration = 28.7 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
 
CVAA Sample: WBGSB50B (407170-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(0.264 μg/L)*(0.100 L)*(1)} / {(0.74 g)*(0.7941)} = 0.045 μg/g = 0.045 mg/kg 
 
Reported concentration = 0.045 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407170 
 

DATE:  January 3, 2005 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 19-23, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of three soil samples and six sediment samples were analyzed and validated for PCBs. 
The sample Ids are: 
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB50B 407170-001 WBGSD19 407170-006 
WBGSB51B 407170-002 WBGSD20 407170-007 
WBGSB52B 407170-003 WBGSD21 407170-008 
WBGSD17 407170-004 WBGSD22 407170-009 
WBGSD18 407170-005   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 



       2 

 

Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 

X  System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable with noted 
qualifiers. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407170 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil and sediment 
samples, cooled @4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative 
extraction and 40 days from preparative extraction to determinative analysis (USEPA criteria). 
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For samples collected on 07/19/04, 07/22/04, and 07/23/04, cooler was received by the 
laboratory at 3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/19/04, 07/22/04, and 07/23/04 for PCB 

compounds. They were extracted on 07/27/04 and analyzed for PCBs on 07/31/04 within criteria 
guidelines. The actual extraction and analysis dates for each sample may be found on the attached 
form 1s to this report. No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples WBGSB50B (407170-001), WBGSB51B (407170-002), WBGSB52B (407170-
003), WBGSD17 (407170-004), WBGSD18 (407170-005), WBGSD19 (407170-006), WBGSD20 
(407170-007), WBGSD21 (407170-008), and WBGSD22 (407170-009) apply to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/30/04 @23:03 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples WBGSB50B (407170-001), WBGSB51B (407170-002), WBGSB52B 
(407170-003), WBGSD17 (407170-004), WBGSD18 (407170-005), WBGSD19 (407170-006), and 
WBGSD20 (407170-007) apply to his continuing calibration. 
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• For PCB continuing calibration performed on 07/31/04 @04:22 on instrument GC-L, all criteria were 
met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples WBGSD21 (407170-008) and WBGSD22 (407170-009) apply to his 
continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @10:10 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @15:29 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1221 and arochlor 1254. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @10:39 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1221 and arochlor 1254. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one, 100% 
solids, and were converted to soil values (soil conversion factor = 30). The rinse blank breakout is as 
follows. 
 

• Rinse blank 072304R applies to the western burning ground (“WBG” prefix samples) sediment samples (“SD” samples) and 
was analyzed in SDG 0407170.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples (“B C” suffix 

samples) and was analyzed in SDG 0407135.  
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 07/30/04 BLK67957 All < MRL NA NA None 
PCBs 07/28/04 072304R All < MRL NA NA None 
PCBs 07/28/04 071904R1 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
  
• For PCB analysis for sample WBGSD17 (407170-004), surrogates decachlorobiphenyl (35%, 44%) 

and tetrachloro-m-xylene (44%) were outside USACE and/or lab criteria. This sample was qualified 
non-detect estimated bias low “UL” based upon the low recoveries on primary and secondary 
columns. 

 
• For PCB analysis for sample WBGSD18 (407170-005), surrogate decachlorobiphenyl (49%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 
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• For PCB analysis for sample WBGSD19 (407170-006), surrogate decachlorobiphenyl (43%; signal 

#2) and tetrachloro-m-xylene (51%; signal #2) were outside USACE and/or lab criteria. Since 
surrogates decachlorobiphenyl (signal #1) and tetrachloro-m-xylene (signal #1) were within criteria, 
no qualifiers were applied based upon these outliers. 
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• For PCB analysis for sample WBGSD20 (407170-007), surrogates decachlorobiphenyl (43%, 155%) 
and tetrachloro-m-xylene (37%, 43%) were outside USACE and/or lab criteria. This sample was 
qualified non-detect estimated “UJ” based upon the low/high recoveries on primary and secondary 
columns. 

 
• For PCB analysis for sample WBGSD21 (407170-008), surrogate tetrachloro-m-xylene (133%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl (signals #1 and #2) 
and tetrachloro-m-xylene (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGSD22 (407170-009), surrogate decachlorobiphenyl (46%; signal 

#2) and tetrachloro-m-xylene (52%; signal #2) were outside USACE and/or lab criteria. Since 
surrogates decachlorobiphenyl (signal #1) and tetrachloro-m-xylene (signal #1) were within criteria, 
no qualifiers were applied based upon these outliers. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
 
VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67957 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples WBGSB50B (407170-001), WBGSB51B (407170-002), WBGSB52B (407170-003), 
WBGSD17 (407170-004), WBGSD18 (407170-005), WBGSD19 (407170-006), WBGSD20 (407170-
007), WBGSD21 (407170-008), and WBGSD22 (407170-009) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample WBGSD18 (407170-005) was used for the MS/MSD analysis for PCB compounds. All criteria 

were met. No qualifiers were applied.  
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• No field duplicates were analyzed in this SDG.  
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IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• All PCBs were non-detect for associated soil and sediment samples in this SDG.  
 
Sample: WBGSD18MS (407170-005MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (114834Area*10000μL*1) / (394.5Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 229.65 μg/kg 
Conc2 μg/kg = (178684Area*10000μL*1) / (561.8Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 250.93 μg/kg 
Conc3 μg/kg = (210860Area*10000μL*1) / (650.6Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 255.70 μg/kg 
Conc4 μg/kg = (82000Area*10000μL*1) / (285.6Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 226.52 μg/kg 
Conc5 μg/kg = (248668Area*10000μL*1) / (835.2Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 234.90 μg/kg 
Average concentration = 240 μg/kg 
 
Signal #2 
Conc1 μg/kg = (534612Area*10000μL*1) / (2067Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 204.06 μg/kg 
Conc2 μg/kg = (662586Area*10000μL*1) / (2260Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 231.31 μg/kg 
Conc3 μg/kg = (906364Area*10000μL*1) / (3052Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 234.30 μg/kg 
Conc4 μg/kg = (475258Area*10000μL*1) / (1759Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 213.16 μg/kg 
Conc5 μg/kg = (903048Area*10000μL*1) / (3399Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 209.61 μg/kg 
Average concentration = 220 μg/kg 
 
Reported Value = 240 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 

 



   

 
 
 

 

 

MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – Percent Lipids  

GPL Laboratories, Inc., SDG 407171 
 
DATE:  January 12, 2005 
___________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the tissue samples collected 
for the New River Unit WI at the RFAAP on July 21, 2004. Samples were analyzed for percent lipids using 
GPL SOPs. A total of sixteen tissue samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGTS08 407171-001 WBGTS16 407171-009 
WBGTS22 407171-002 WBGTS07 407171-010 
WBGTS18 407171-003 WBGTS06 407171-011 
WBGTS15 407171-004 WBGTS05 407171-012 
WBGTS21 407171-005 WBGTS04 407171-013 
WBGTS20 407171-006 WBGTS03 407171-014 
WBGTS19 407171-007 WBGTS02 407171-015 
WBGTS17 407171-008 WBGTS01 407171-016 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in 
Table 1. Data associated with parameters in compliance with quality control specifications have not been 
qualified.  Data associated with parameters that did not comply with quality control specifications and 
directly impacted project data have been qualified in accordance with USEPA Region III specifications.  

Table 1 Laboratory Performance Criteria 
Qualified Parameter 

Yes No  
 X Holding Times and Preservation 
 X Lab Sample Duplicate 
 X Quantitation Verification 

 
 
The quality of data collected in support of this sampling activity is considered acceptable.  
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 



   

RFAAP VALIDATION REPORT 
PERCENT LIPIDS REVIEW 

SDG 407171 
 
I-HOLDING TIMES AND PRESERVATION 
The primary objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample analysis. The tissue samples are received and stored cool @4 °C ± 2 
°C, and should be analyzed when other associated analysis is performed.  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For tissue samples collected on 07/21/04, cooler was received by the laboratory at 
2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/21/04. They were analyzed for percent 

lipids on 08/03/04. All holding time criteria were met. No qualifiers were applied. 
 
II-LAB DUPLICATE SAMPLE ANALYSIS 
Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory 
at the time of analysis.  Duplicate analysis generate data in order to determine the long-term precision of 
the analytical method on various matrices.  RPDs must be within established control limits (≤20%RPD). 
 
• The laboratory performed a sample duplicate on sample WBGTS01 (407171-016) for percent lipids. 

The RPD between the sample and duplicate analysis (RPD=9.4%) was within the 20% RPD criteria. 
All criteria were met. No qualifiers were applied. 

 
III-CALCULATION VERIFICATION 
The following calculations were performed for verification. All calculation verifications were within the 10% 
difference criteria.  
 
% =  (Net Dry Weight g – Tare weight g)*(100)  

(Sample volume mL / 10mL)*(Sample weight g) 
 
Sample: WBGTS08 (407171-001), Percent Lipids  
 
% =   (2.2801-2.2196g)*(100)         = 6.1% 
 (0.5mL/10mL)*20g    
 
Reported Value = 6.1 
% Difference = 0.0% 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407171 
 
DATE:  January 7, 2005 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the tissue samples 
collected for the New River Unit WI at the RFAAP on July 21, 2004. Samples were analyzed for 
target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and USEPA 
SW-846 7471A for mercury. A total of sixteen tissue samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGTS08 407171-001 WBGTS16 407171-009 
WBGTS22 407171-002 WBGTS07 407171-010 
WBGTS18 407171-003 WBGTS06 407171-011 
WBGTS15 407171-004 WBGTS05 407171-012 
WBGTS21 407171-005 WBGTS04 407171-013 
WBGTS20 407171-006 WBGTS03 407171-014 
WBGTS19 407171-007 WBGTS02 407171-015 
WBGTS17 407171-008 WBGTS01 407171-016 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
 X Initial and Continuing Calibration 
 X Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 
 X Lab Sample Duplicate 

X  Matrix Spike and Matrix Spike Duplicate 
X  ICP Serial Dilution 
 X Field Sample Duplicate 
 X Quantitation Verification 

 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407171 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The tissue samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For tissue samples collected on 07/21/04, cooler was received by the 
laboratory at 2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/21/04. They were digested on 

08/03/04 and analyzed for ICP metals on 08/06/04 and 08/10/04 for potassium. Samples 
were digested on 08/07/04 for mercury and were analyzed for mercury on 08/08/04. All 
holding time criteria were met. No qualifiers were applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 08/06/04 and 08/10/04 for potassium. Mercury 

was analyzed on 08/08/04 with a correlation coefficient of 0.9999. All ICV/CCV standards 
were within criteria. No qualifiers were applied. Table 2 summarizes the MRL standard 
analysis for metals. Samples with concentrations detected less than two times the MRL with 
out of criteria MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
08/05/04 ICP-Ag 3.0 0.11 138 None K 
08/08/04 Hg 0.2 0.02 All within criteria None None 
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III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5x the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one and were converted to solid values. There was no rinse blank associated with the 
tissue samples (directly collected using electroshock techniques). Fillets were performed at lab. 
 

Table 3 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/06/04 ICP ICB/CCBs <MRL NA None 
08/10/04 ICP-K ICB/CCBs <MRL NA None 
08/08/04 Hg ICB/CCBs <MRL NA None 
08/06/04 ICP PBS <MRL NA None 
08/08/04 Hg PBS <MRL NA None 

 
IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All solid LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS68044 was used as LCS for ICP metals analysis dated 8/06/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS68148 was used as LCS for total mercury analysis dated 8/08/04. All criteria 

were met. No qualifiers were applied. 
 
VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• No sample duplicates were performed. Lab precision was measured using matrix spike 

duplicates (Section VII).   
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VII-Matrix Spike and Matrix Spike Duplicate 
MS and MSD are generated to determine long-term accuracy and precision of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory 
at the time of sample analysis.  Specific criteria include the analyses of matrix spike and matrix 
spike duplicate samples at a frequency of one MS per 20 samples of similar matrix. MS 
recoveries and relative percent differences between MS recoveries should be within the specified 
limits. USACE Shell limits for metals are 75-125%; 25%RPD for ICP metals and 80-120%; 
20%RPD for mercury. Post digestion spikes limits are 75-125% for ICP metals and 85-115% for 
mercury. 
  
• Sample WBGTS22 (407171-002) was used for the MS analysis for ICP analysis. Calcium 

(17.6%, -12.1%) and potassium (150%) were outside of control limits. Post digestion spikes 
were within criteria for calcium (91.8%). The sample concentration was >4 times the spike 
added for potassium, therefore no qualifiers were applied based upon this outlier. For 
calcium, the spiked sample was qualified bias low non-detect “L” based upon the low 
recovery. 

 
• Sample WBGTS08 (407171-001) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample WBGTS22 (407171-002). Copper 

(100%), iron (100%), potassium (14.1%), and sodium (13.9%) were outside of criteria limits. 
Sample concentrations were <50 times MDL for copper and iron, therefore no qualifiers were 
applied based upon these outliers. Potassium and sodium were qualified estimated “J” based 
upon the high %Ds. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• No field duplicates were analyzed for fish tissue.  
 
X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%.  
 
ICP Sample: WBGTS08 (407171-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)} 
 
Conc. (mg/kg) = {(401.2395 μg/L)*(0.100 L)*(1)} / {(2.70 g)} = 14.9 μg/g = 14.9 mg/kg 
 
Reported concentration = 14.9 mg/kg 
%D = 0.0% 
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Values were within 10% difference.   
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CVAA Sample: WBGTS08 (407171-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)} 
 
Conc. (mg/kg) = {(0.246 μg/L)*(0.100 L)*(1)} / {(1.02 g)} = 0.024 μg/g = 0.024 mg/kg 
 
Reported concentration = 0.024 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407171 
 

DATE:  January 7, 2005 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the tissue samples collected 
for the New River Unit WI at the RFAAP on July 21, 2004. Samples were analyzed for PCBs using USEPA 
Method 3540C/8082. A total of sixteen tissue samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGTS08 407171-001 WBGTS16 407171-009 
WBGTS22 407171-002 WBGTS07 407171-010 
WBGTS18 407171-003 WBGTS06 407171-011 
WBGTS15 407171-004 WBGTS05 407171-012 
WBGTS21 407171-005 WBGTS04 407171-013 
WBGTS20 407171-006 WBGTS03 407171-014 
WBGTS19 407171-007 WBGTS02 407171-015 
WBGTS17 407171-008 WBGTS01 407171-016 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 

X  System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable with noted 
qualifiers. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407171 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB tissue samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For tissue samples collected on 07/21/04, cooler was received by the laboratory at 
2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/21/04 for PCB compounds. They were 

extracted on 08/02/04 and analyzed for PCBs on 08/04/04 within criteria guidelines. The actual 
extraction and analysis dates for each sample may be found on the attached form 1s to this report. 
No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples WBGTS08 (407171-001), WBGTS22 (407171-002), WBGTS18 (407171-003), 
WBGTS15 (407171-004), WBGTS21 (407171-005), WBGTS20 (407171-006), WBGTS19 (407171-
007), WBGTS17 (407171-008), WBGTS16 (407171-009), WBGTS07 (407171-010), WBGTS06 
(407171-011), WBGTS05 (407171-012), WBGTS04 (407171-013), WBGTS03 (407171-014), 
WBGTS02 (407171-015), and WBGTS01 (407171-016) apply to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 08/04/04 @08:19 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples WBGTS08 (407171-001), WBGTS22 (407171-002), WBGTS18 
(407171-003), WBGTS15 (407171-004), WBGTS21 (407171-005), and WBGTS20 (407171-006) apply 
to his continuing calibration. 
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• For PCB continuing calibration performed on 08/04/04 @14:23 on instrument GC-L, all criteria were 
met on column #2 for all target compounds arochlor 1016 and arochlor 1260. For column #1, arochlor 
1016 #2 (16.7%) was outside criteria. The average of the peaks for arochlor 1016 (8.0%) was within 
criteria and all associated samples were non-detect. Arochlor 1260 was within criteria limits for 
column #1. No qualifiers were applied. Samples WBGTS19 (407171-007), WBGTS17 (407171-008), 
WBGTS16 (407171-009), WBGTS07 (407171-010), WBGTS06 (407171-011), WBGTS05 (407171-
012), WBGTS04 (407171-013), WBGTS03 (407171-014), WBGTS02 (407171-015), and WBGTS01 
(407171-016) apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 08/04/04 @20:11 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one and were 
converted to solid values. There was no rinse blank associated with the tissue samples (directly collected 
using electroshock techniques). Fillets were performed at lab.  
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 08/04/04 BLK68061 All < MRL NA NA None 
 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 21-155% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 19-191% (USACE criteria 50-130%) 
  
• For PCB analysis for sample WBGTS20 (407171-006), surrogate tetrachloro-m-xylene (176%; signal 

#2) was outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl (signals #1 and #2) 
and tetrachloro-m-xylene (signal #1) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGTS19 (407171-007), surrogate tetrachloro-m-xylene (157%; signal 

#2) was outside USACE and/or lab criteria. Since surrogate decachlorobiphenyl (signals #1 and #2) 
and tetrachloro-m-xylene (signal #1) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGTS15 (407171-004), surrogate decachlorobiphenyl (43%; signal 

#2) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #1) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGTS16 (407171-009), surrogate decachlorobiphenyl (41%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 
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• For PCB analysis for sample WBGTS18 (407171-003), surrogate decachlorobiphenyl (32%, 40%) 

was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
were within criteria, no qualifiers were applied based upon this outlier. 

 
• For PCB analysis for sample WBGTS19 (407171-007), surrogates decachlorobiphenyl (154%) and 

tetrachloro-m-xylene (143%, 158%) were outside USACE and/or lab criteria. This sample was 
qualified non-detect estimated bias “UJ” based upon the high recoveries on primary and secondary 
columns. 

 
• For PCB analysis for sample WBGTS21 (407171-005), surrogate decachlorobiphenyl (49%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
 
VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS68061 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples WBGTS08 (407171-001), WBGTS22 (407171-002), WBGTS18 (407171-003), WBGTS15 
(407171-004), WBGTS21 (407171-005), WBGTS20 (407171-006), WBGTS19 (407171-007), 
WBGTS17 (407171-008), WBGTS16 (407171-009), WBGTS07 (407171-010), WBGTS06 (407171-
011), WBGTS05 (407171-012), WBGTS04 (407171-013), WBGTS03 (407171-014), WBGTS02 
(407171-015), and WBGTS01 (407171-016) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample WBGTS22 (407171-002) was used for the MS/MSD analysis for PCB compounds. All criteria 

were met. No qualifiers were applied.  
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• No field duplicates were analyzed for fish tissue.  
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IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• All PCBs were non-detect for associated tissue samples in this SDG.  
 
Sample: WBGTS22MS (407171-002MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (199482Area*10000μL*1) / (394.5Area/pg*(1000 pg/ng)*1 μL*20g) = 252.83 μg/kg 
Conc2 μg/kg = (325662Area*10000μL*1) / (561.8Area/pg*(1000 pg/ng)*1 μL*20g) = 289.84 μg/kg 
Conc3 μg/kg = (282326Area*10000μL*1) / (650.6Area/pg*(1000 pg/ng)*1 μL*20g) = 216.97 μg/kg 
Conc4 μg/kg = (105322Area*10000μL*1) / (285.6Area/pg*(1000 pg/ng)*1 μL*20g) = 184.39 μg/kg 
Conc5 μg/kg = (281320Area*10000μL*1) / (835.2Area/pg*(1000 pg/ng)*1 μL*20g) = 168.41 μg/kg 
Average concentration = 220 μg/kg 
 
Signal #2 
Conc1 μg/kg = (808354Area*10000μL*1) / (2067Area/pg*(1000 pg/ng)*1 μL*20g) = 195.54 μg/kg 
Conc2 μg/kg = (1085876Area*10000μL*1) / (2260Area/pg*(1000 pg/ng)*1 μL*20g) = 240.24 μg/kg 
Conc3 μg/kg = (501276Area*10000μL*1) / (3052Area/pg*(1000 pg/ng)*1 μL*20g) = 82.12 μg/kg 
Conc4 μg/kg = (444454Area*10000μL*1) / (1759Area/pg*(1000 pg/ng)*1 μL*20g) = 126.34 μg/kg 
Conc5 μg/kg = (767000Area*10000μL*1) / (3399Area/pg*(1000 pg/ng)*1 μL*20g) = 112.83 μg/kg 
Average concentration = 150 μg/kg 
 
Reported Value = 220 μg/kg (Signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PAHs 

GPL Laboratories, Inc., SDG 407172 
 
DATE:  August 30, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River WI at the RFAAP on July 23, 2004. Sample was analyzed for 
polynuclear aromatic hydrocarbons (PAHs) using USEPA SW846 Methods 3550B/8270C low 
level. A total of one soil sample was validated. The sample Id is:  
 

Field Sample ID Lab Sample ID 
DTSB89A 407172-001 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements, method-specific criteria, and laboratory SOP 
criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control 
specifications have not been qualified.  Data associated with parameters that did not comply with 
quality control specifications and directly impacted project data have been qualified in 
accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Instrument Performance Check 

 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X Surrogate Spikes  
 X Internal Standards 
 X Laboratory Control Standard 

X  Matrix Spike/Spike Duplicate 
 X Field Duplicate 
 X Quantitation Verification 

 
 
 
 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBONS REVIEW 

SDG 407172 
 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from 
time of collection to time of sample extraction and analysis. Holding time criteria: For polynuclear 
aromatic hydrocarbons (PAHs) soil samples cooled @ 4°C ± 2°C; the maximum holding time is 
the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis.  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/23/04, cooler was received by the laboratory at 
3.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The soil sample was collected on 07/23/04, extracted on 07/26/04, and 

analyzed for PAHs on 07/27/04. The actual extraction and analysis dates for each sample 
may be found on the attached form 1 to this report. All criteria were met. No qualifiers were 
applied. 

          
II-Instrument Performance Check 
GC/MS instrument performance checks are performed to ensure mass resolution, identification 
and, to some degree, sensitivity. The analysis of the instrument performance check solution must 
be performed at the beginning of each 12-hour period during which samples are analyzed.   
 
• The instrument performance check, decafluorotriphenylphosphine (DFTPP), met the ion 

abundance criteria.  No qualification was applied. 
 
III-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used is capable of producing acceptable qualitative and quantitative data for PAH 
compounds by GC/MS low level. Initial calibration demonstrates that the instrument is capable of 
acceptable performance in the beginning of the analytical run and of producing a linear 
calibration curve. For compounds analyzed using linear regression or second order, correlation 
coefficients must be >0.99. The minimum relative response factor (RRF) criteria must be ≥ 0.05. 
Initial calibration percent relative standard deviation (%RSD) must be ≤ 15% on the average for 
all compounds (< 30% for CCCs). All detects are qualified as estimated “J” for where there were 
exceeding %RSDs, and all non-detects are qualified as estimated “UJ” for where there were 
grossly exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is 
defined as twice the established criteria limits. For where there were low RRFs, all detects are 
qualified as estimated “J” and non-detects are rejected “R”. 
 
• Initial calibration for the PAHs by USEPA SW-846 8270C low level was performed on 

07/19/04 on instrument GC/MS-P. All RRFs were ≥ 0.05. All criteria were met. No qualifiers 
were applied. Sample DTSB89A (407172-001) applies to this initial calibration. 
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IV-Continuing Calibration  
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument used was capable of producing acceptable qualitative and quantitative data for 
semivolatile target compounds. Continuing calibration standards containing both target and 
surrogates compounds are analyzed at the beginning of each 12-hour analysis period following 
the analysis of the instrument performance check and prior to the analysis of blanks and 
samples.  The minimum relative response factors (RRF) for semivolatile target compounds and 
surrogates must be ≥ 0.05. The percent difference (%D) between the initial calibration RRF and 
the continuing calibration RRF must be within ± 20% for all target compounds. Grossly exceeding 
is defined where %D>40%. All detects are qualified as estimated “J” for where there were 
exceeding %Ds, and all non-detects are qualified as estimated “UJ” for where there were grossly 
exceeding recoveries, unless determined to be unusable “R”. Grossly exceeding is defined as 
twice the established criteria limits. For where there were low RRFs, all detects are qualified as 
estimated “J” and non-detects are rejected “R”. 
 
• For continuing calibration for the PAHs by USEPA SW-846 8270C low level performed on 

07/27/04 @13:13 on instrument GC/MS-P, all target compounds were within criteria. No 
qualifiers were applied. Sample DTSB89A (407172-001) applies to this continuing calibration. 

 
V-Blank Analysis 
The purpose of blank analyses is to determine the presence and magnitude of contamination 
problems resulting from field and laboratory activities. A method blank analysis must be 
performed after the calibration standards and once every 12-hour time period beginning with the 
injection of DFTPP. No contaminants should be detected in any of the associated blanks > the 
MDL. USACE Shell criteria specifies all concentrations should be less than one-half MRL (<MRL 
for common laboratory contaminants phthalate esters).  Positive sample results are reported and 
qualified “B”, if the concentration of the compound in the sample is ≤ 10 times (10x) the maximum 
amount in any blank for the common laboratory contaminants phthalate esters, or 5 times (5X) 
the maximum amount for other semivolatile target compounds. Table 2 summarizes the blank 
contamination analysis. Action levels are based upon dilution factor of one, 100% solids, and 
were converted to soil values (soil conversion factor = 33). Rinse blanks 071304R1 (407077-001) 
and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction samples) and was 
analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the subsurface soil 
samples (“B” fraction samples) and was analyzed in SDG 0407140. 
 

Table 2 Blank Contamination Analysis Summary 
 

Analysis 
Date 

QC Blank ID Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

07/27/04 BLK67936 All compounds < MRL NA NA None 
07/20/04 071304R1 All compounds < MRL NA NA None 
07/20/04 071304R2 All compounds < MRL NA NA None 
07/26/04 072004R2 All compounds < MRL NA NA None 

 
VI-Surrogate Spikes 
Laboratory performance on individual samples is evaluated through the review of surrogate spike 
samples. Surrogate spikes are added to all samples and blanks to measure their recovery in 
sample and blank matrices. The percent recoveries (%Rs) must be within the specified control 
limits.  
 
Criteria:  Nitrobenzene-d5 (29-140%) – S1 (USACE Shell Criteria: 45-135%) 

2-Fluorobiphenyl (31-125%) – S2 (USACE Shell Criteria: 45-135%) 
Terphenyl – d14 (26-160%) – S3 (USACE Shell Criteria: 45-135%) 
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• All criteria were met. No qualifiers were applied. 
 
VII-Internal Standards 
Internal standards performance criteria ensure that GC/MS sensitivity and response are stable 
during every analytical run. Internal standard area counts for samples and blanks must not vary 
by more than a factor of two (- 50% to + 100%) from the associated calibration standard. The 
retention time of the internal standards in samples and blanks must not vary by more than ± 30 
seconds from the retention time of the associated calibration standard.   
 
• All criteria were met. No qualifiers were applied.  
  
VIII-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor laboratory accuracy by calculating the 
percent recoveries of the spiked compounds. All LCS percent recoveries must be within the 
specified control limits. USACE Shell limits for PAHs by 8270C low level are 45-135% (25-150% 
for sporadic marginal failures (SMF)). 
 
• Sample BKS67936 was used as the LCS for PAHs by USEPA SW-846 8270C low level 

analyzed 07/27/04. All criteria were met. No qualifiers were applied. Sample DTSB89A 
(407172-001) applies to this LCS. 

 
IX-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term 
precision and accuracy of the analytical method on various matrices and to demonstrate 
acceptable compound recovery by the laboratory at the time of sample analysis. The percent 
recoveries (%Rs) and the relative percent difference (RPD) must be within the specified control 
limits. USACE Shell limits are 45-135%; RPD ≤ 60% (15-150%; RPD ≤ 60% for sporadic marginal 
failures (SMF)). 
 
• Sample DTSB80A (407137-015) was used for the MS/MSD analysis for PAHs. The spiked 

sample was analyzed in SDG 407137. Compounds benzo(a)anthracene (148%, 158%), 
benzo(a)pyrene (143%, 153%), benzo(b)fluoranthene (155%, 170%), benzo(k)fluoroanthene 
(141%, 141%), chrysene (133%, 148%), dibenz(a,h)anthracene (125%), fluoranthene (210%, 
225%), indeno(1,2,3-cd)pyrene (132%, 127%), phenanthrene (159%, 174%), and pyrene 
(153%, 173%) were outside USACE and/or lab criteria. The high recoveries were due to 
large amount of organic compounds detected in the spiked sample. All detects were qualified 
“K” estimated high for the spiked sample and non-detects no qualifier for the noted 
compounds based upon these outliers. 

 
X-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the soil samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• No field soil sample duplicate pair was analyzed in this SDG. 
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XI-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. 
Percent difference (%D) between the calculated and reported values must be ≤10%. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” Any 
tentatively identified compounds found were qualified as estimated “J”.  
 
Sample: DTSB89A (407172-001), pyrene 
 
Conc. μg/kg = (Ax * Is * Vt * DF) / (Ais * RRF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area of characteristic ion for compound being measured. 
Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract (μL). 
Ais = Area of characteristic ion for the internal standard. 
RRF = Average relative response factor for compound being measured (from ICAL) 
Vi = Volume of extract injected (μL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 
DF = Dilution factor 

 
Conc. μg/kg = (1614108 * 4 * 1000 * 1) / (1260394 * 1.503 * 1 * 30 * 0.9051) = 130 μg/kg 
Reported Value = 130 μg/kg 
% Difference = 0.0% 
Values were within 10% difference 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407172 
 

DATE:  August 30, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 23, 2004. Samples were analyzed for PCBs using USEPA Methods 
3540C/8082. A total of one soil sample was analyzed and validated for PCBs. The sample Id is: 
  

Field Sample ID Lab Sample ID 
DTSB89A 407172-001 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407172 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 

upon receipt. For samples collected on 07/23/04, cooler was received by the laboratory at 3.0°C. All 
criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The sample was collected 07/23/04 for PCB compounds. It was extracted on 

07/27/04 and analyzed for PCBs on 07/31/04 within criteria guidelines. The actual extraction and 
analysis dates for each sample may be found on the attached form 1 to this report.  No qualifiers 
were applied for these samples. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Sample DTSB89A (407172-001) applies to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 07/30/04 @23:03 on instrument GC-L, the following 

%Ds were determined. All criteria were met. No qualifiers were applied. No sample reported applies to 
this continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @04:22 on instrument GC-L, the following 

%Ds were determined. All criteria were met. No qualifiers were applied. Sample DTSB89A (407172-
001) applies to this continuing calibration. 
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• For PCB continuing calibration performed on 07/31/04 @10:10 on instrument GC-L, the following 
%Ds were determined. All criteria were met. No qualifiers were applied. No sample reported applies to 
this continuing calibration. 
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IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the 
blanks > MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). 
Table 2 summarizes the blank contamination analysis. Action levels are based upon dilution factor of 
one, 100% solids, and were converted to soil values (soil conversion factor = 30). Rinse blanks 
071304R1 (407077-001) and 071304R2 (407077-002) apply to the surface soil samples (“A” fraction 
samples) and was analyzed in SDG 0407077. Rinse blank 072004R2 (407140-001) applies to the 
subsurface soil samples (“B” fraction samples) and was analyzed in SDG 0407140. 

 
Table 2 Blank Contamination Analysis Summary 

 
Parameter Analysis 

Date 
QC Blank 

ID 
Compound Max Conc. 

μg/kg 
Action Level 

μg/kg 
B qualified samples 

PCBs 07/30/04 BLK67957 All < MRL NA NA None 
PCBs 07/20/04 071304R1 All < MRL NA NA None 
PCBs 07/20/04 071304R2 All < MRL NA NA None 
PCBs 07/28/04 072004R2 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• All criteria were met. No qualifiers were applied. 
 
VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67957 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Sample DTSB89A (407172-001) applies to this LCS. 
 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample WBGSD18 (407170-005) was used for the MS/MSD analysis for PCB compounds. The 

spiked sample was analyzed in SDG 407170. All criteria were met. No qualifiers were applied. 
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VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• No field soil sample duplicate pair was analyzed in this SDG. 
 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• For this SDG, all PCBs were non-detect for all samples. No qualifiers were applied. 
 
Sample: WBGSD18MS (407170-005MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (114834Area*10000μL*1) / (394.5Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 229.65 μg/kg 
Conc2 μg/kg = (178684Area*10000μL*1) / (561.8Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 250.93 μg/kg 
Conc3 μg/kg = (210860Area*10000μL*1) / (650.6Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 255.70 μg/kg 
Conc4 μg/kg = (82000Area*10000μL*1) / (285.6Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 226.52 μg/kg 
Conc5 μg/kg = (248668Area*10000μL*1) / (835.2Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 234.90 μg/kg 
Average concentration = 240 μg/kg 
 
Signal #2 
Conc1 μg/kg = (534612Area*10000μL*1) / (2067Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 204.06 μg/kg 
Conc2 μg/kg = (662586Area*10000μL*1) / (2260Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 231.31 μg/kg 
Conc3 μg/kg = (906364Area*10000μL*1) / (3052Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 234.30 μg/kg 
Conc4 μg/kg = (475258Area*10000μL*1) / (1759Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 213.16 μg/kg 
Conc5 μg/kg = (903048Area*10000μL*1) / (3399Area/pg*(1000 pg/ng)*1 μL*30g*0.4225) = 209.61 μg/kg 
Average concentration = 220 μg/kg 
 
Reported Value = 240 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407173  
 
DATE:  November 17, 2004 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 19-22, 2004. Samples were analyzed 
for target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and 
USEPA SW-846 7471A for mercury. A total of twenty soil samples were validated. The sample Ids 
are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
NBGSB32A 407173-001 TMSB49B 407173-011 
NBGSB26A 407173-002 WBGSB29A 407173-012 
NBGSB27A 407173-003 WBGSB30A 407173-013 
NBGSB29A 407173-004 WBGSB31A 407173-014 
NBGSB31A 407173-005 WBGSB32A 407173-015 
NBGSB28A 407173-006 WBGSB33A 407173-016 
NBGSB33A 407173-007 WBGSB34A 407173-017 
NBGSB30A 407173-008 WBGSB35A 407173-018 
TMSB27A  407173-009 WBGSB36A 407173-019 
TMSB43A  407173-010 WBGSB37A 407173-020 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
 X Initial and Continuing Calibration 

X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 

X  Lab Sample Duplicate 
X  Matrix Spike  
 X ICP Serial Dilution 

X  Field Sample Duplicate 
X  Quantitation Verification 

 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407173 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by 
the lab upon receipt. For samples collected on 07/19/04, 07/20/04, 07/21/04, and 
07/22/04, cooler was received by the laboratory at 2.0°C. All criteria were met. No 
qualifiers were applied.  

 
• Holding Time Review: Samples were collected on 07/19/04, 07/20/04, 07/21/04, and 

07/22/04. They were digested on 07/29/04 and analyzed for ICP metals on 07/30/04 and 
08/12-13/04. Samples were digested on 08/11/04 for mercury and were analyzed for 
mercury on 08/12/04. All holding time criteria were met. No qualifiers were applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 07/30/04 and 08/12-13/04. Mercury was 

analyzed on 08/12/04 with a correlation coefficient of 0.9999. All ICV/CCV standards were 
within criteria. No qualifiers were applied. Table 2 summarizes the MRL standard analysis for 
metals. Samples with concentrations detected less than two times the MRL with out of criteria 
MRL recovery were qualified. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
07/30/04 ICP Various Various All within criteria None None 
08/12/04 ICP Various Various All within criteria None None 
08/13/04 ICP Various Various All within criteria None None 
08/12/04 Hg 0.2 0.033 All within criteria None None 
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III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
 

• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix 
samples) and sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples 

(“B D” suffix samples) and was analyzed in SDG 0407135.  
 

• Rinse blanks 071904R2 (for July samples) and 091304R (for September samples) apply to the western burning 
ground (“WBG” prefix samples) surface soil samples (“A” suffix samples) and was analyzed in SDG 0407135 
and SDG 0409105, respectively.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples 

(“B C” suffix samples) and was analyzed in SDG 0407135.  
 

Table 3 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

07/30/04 ICP-Al ICB/CCBs 6.25B 31.3 None 
07/30/04 ICP-Ba ICB/CCBs 0.03B 0.15 None 
07/30/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
07/30/04 ICP-Cd ICB/CCBs 0.04B 0.20 WBGSB35A 
07/30/04 ICP-Ca ICB/CCBs 11.6B 58.0 None 
07/30/04 ICP-Cu ICB/CCBs 0.11B 0.55 None 
07/30/04 ICP-Fe ICB/CCBs 5.21B 26.1 None 
07/30/04 ICP-Mg ICB/CCBs 10.7B 53.5 None 
07/30/04 ICP-Mn ICB/CCBs 0.03B 0.15 None 
07/30/04 ICP-Ni ICB/CCBs 0.11B 0.55 None 
07/30/04 ICP-Tl ICB/CCBs 0.5B 2.5 None 
08/12/04 ICP-Al ICB/CCBs 3.7B 18.5 None 
08/12/04 ICP-Sb ICB/CCBs 1.1B 5.5 NBGSB32A, NBGSB26A, NBGSB27A, NBGSB29A, 

NBGSB31A, NBGSB28A, NBGSB33A, NBGSB30A, 
TMSB27A , TMSB43A, TMSB49B, WBGSB29A, 

WBGSB30A, WBGSB31A, WBGSB32A, WBGSB33A, 
WBGSB34A, WBGSB36A 

08/12/04 ICP-As ICB/CCBs 0.41B 2.1 NBGSB29A 
08/12/04 ICP-Ba ICB/CCBs 0.07B 0.35 None 
08/12/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
08/12/04 ICP-Cr ICB/CCBs 0.28B 1.4 None 
08/12/04 ICP-Co ICB/CCBs 0.27B 1.4 None 
08/12/04 ICP-Cu ICB/CCBs 0.16B 0.80 None 
08/12/04 ICP-Fe ICB/CCBs 4.27B 21.4 None 
08/12/04 ICP-Pb ICB/CCBs 0.15B 0.75 None 
08/12/04 ICP-Mg ICB/CCBs 5.09B 25.5 None 
08/12/04 ICP-Mn ICB/CCBs 0.06B 0.30 None 
08/12/04 ICP-Ni ICB/CCBs 0.08B 0.40 None 
08/12/04 ICP-K ICB/CCBs 3.53B 17.7 None 
08/12/04 ICP-Ag ICB/CCBs 0.29B 1.5 None 
08/12/04 ICP-Na ICB/CCBs 44.4B 22.0 None 
08/12/04 ICP-Tl ICB/CCBs 0.51B 2.6 None 
08/12/04 ICP-V ICB/CCBs 0.17B 0.85 None 
08/13/04 ICP-Ca ICB/CCBs 9.89B 49.5 None 
08/13/04 ICP-Mg ICB/CCBs 5.24B 26.2 None 
08/12/04 Hg ICB/CCBs <MRL NA None 
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Table 3 Blank Contamination Analysis Summary, Continued 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

07/30/04 ICP-Ba PBS 0.049B 0.25 None 
07/30/04 ICP-Be PBS 0.016B 0.08 None 
07/30/04 ICP-Ca PBS 15.7B 78.5 None 
07/30/04 ICP-Cr PBS 0.10B 0.50 None 
07/30/04 ICP-Mg PBS 2.3B 11.5 None 
07/30/04 ICP-Mn PBS 0.12B 0.60 None 
07/30/04 ICP-Ni PBS 0.26B 1.30 None 
07/30/04 ICP-K PBS 3.9B 19.5 None 
07/30/04 ICP-Na PBS 63.9B 320 None 
07/30/04 ICP-Tl PBS 0.55B 2.75 None 
07/30/04 ICP-V PBS 0.085B 0.43 None 
08/13/04 ICP-Sb PBS 0.37B 1.85 NBGSB32A, NBGSB26A, NBGSB29A, NBGSB31A, 

NBGSB28A, NBGSB33A, NBGSB30A, TMSB27A , 
TMSB43A, TMSB49B, WBGSB29A, WBGSB30A, 

WBGSB31A, WBGSB32A, WBGSB33A, WBGSB34A, 
WBGSB36A 

08/13/04 ICP-Ba PBS 0.069B 0.35 None 
08/13/04 ICP-Ca PBS 9.0B 45.0 None 
08/13/04 ICP-Cr PBS 0.10B 0.50 None 
08/13/04 ICP-Cu PBS 0.099B 0.50 None 
08/13/04 ICP-Mg PBS 1.6B 8.0 None 
08/13/04 ICP-Mn PBS 0.12B 0.60 None 
08/13/04 ICP-Ni PBS 0.30B 1.5 None 
08/13/04 ICP-K PBS 4.0B 20.0 None 
08/13/04 ICP-Na PBS 60.5B 303 NBGSB32A, NBGSB26A, NBGSB27A, NBGSB29A, 

NBGSB31A, NBGSB28A, NBGSB33A, NBGSB30A, 
TMSB27A , TMSB43A, TMSB49B, WBGSB29A, 

WBGSB30A, WBGSB31A, WBGSB32A, WBGSB33A, 
WBGSB34A, WBGSB36A 

08/13/04 ICP-Tl PBS 0.42B 2.10 None 
08/12/04 Hg PBS <MRL NA None 
08/05/04 ICP-Al 072004R3 2.51BN 12.6 None 
08/05/04 ICP-Sb 072004R3 0.49B 2.45 NBGSB32A, NBGSB26A, NBGSB29A, NBGSB31A, 

NBGSB28A, NBGSB33A, NBGSB30A, TMSB27A 
08/05/04 ICP-Ca 072004R3 7.83B 39.2 None 
08/05/04 ICP-Cr 072004R3 0.11B 0.55 None 
08/05/04 ICP-Co 072004R3 0.064B 0.32 None 
08/05/04 ICP-Pb 072004R3 0.18B 0.90 None 
08/05/04 ICP-Mg 072004R3 1.42B 7.1 None 
08/05/04 ICP-Mn 072004R3 0.16B 0.80 None 
08/05/04 ICP-Ag 072004R3 0.073B 0.37 None 
08/05/04 ICP-Na 072004R3 49.9B 250 NBGSB32A, NBGSB26A, NBGSB27A, NBGSB29A, 

NBGSB31A, NBGSB28A, NBGSB33A, NBGSB30A, 
TMSB27A 

08/05/04 Hg 072004R3 <MRL NA None 
08/05/04 ICP-Ba 072004R1 0.042B 0.21 None 
08/05/04 ICP-Ca 072004R1 10.8B 54.0 None 
08/05/04 ICP-Cr 072004R1 0.12B 0.60 None 
08/05/04 ICP-Mg 072004R1 2.61B 13.1 None 
08/05/04 ICP-Mn 072004R1 0.18B 0.90 None 
08/05/04 ICP-Ag 072004R1 0.12B 0.60 None 
08/05/04 ICP-Na 072004R1 37.3B 189 None 
08/05/04 ICP-V 072004R1 0.089B 0.45 None 
08/05/04 Hg 072004R1 <MRL NA None 
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Table 3 Blank Contamination Analysis Summary, Continued 

 
Analysis 

Date 
Analysis QC Blank 

ID 
Max 

Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/05/04 ICP-Al 071904R2 2.14BN 10.7 None 
08/05/04 ICP-Ba 071904R2 0.048B 0.24 None 
08/05/04 ICP-Ca 071904R2 10.3B 51.5 None 
08/05/04 ICP-Co 071904R2 0.085B 0.43 None 
08/05/04 ICP-Cu 071904R2 0.51B 2.6 None 
08/05/04 ICP-Fe 071904R2 2.64B 13.2 None 
08/05/04 ICP-Mg 071904R2 3.59B 18.0 None 
08/05/04 ICP-Mn 071904R2 0.14B 0.70 None 
08/05/04 ICP-K 071904R2 4.40B 22.0 None 
08/05/04 ICP-Se 071904R2 0.44B 2.2 WBGSB29A, WBGSB30A, WBGSB31A, WBGSB34A, 

WBGSB36A, WBGSB37A 
08/05/04 ICP-Ag 071904R2 0.12B 0.60 None 
08/05/04 Hg 071904R2 <MRL NA None 
08/05/04 ICP-Al 071904R1 2.07BN 10.4 None 
08/05/04 ICP-Sb 071904R1 0.69B 3.5 TMSB49B 
08/05/04 ICP-Ba 071904R1 0.024B 0.12 None 
08/05/04 ICP-Co 071904R1 0.13B 0.65 None 
08/05/04 ICP-Mg 071904R1 2.42B 12.1 None 
08/05/04 ICP-Mn 071904R1 0.074B 0.37 None 
08/05/04 ICP-Na 071904R1 56.7B 284 TMSB49B 
08/05/04 ICP-V 071904R1 0.13B 0.65 None 
08/05/04 Hg 071904R1 <MRL NA None 
09/22/04 ICP-Al 091304R 2.92B 14.6 None 
09/22/04 ICP-Mg 091304R 1.29B 6.5 None 
09/22/04 ICP-Na 091304R 69.5B 348 None 
09/22/04 ICP-Zn 091304R 0.50B 2.5 None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
 
IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS68056 was used as LCS for ICP metals analysis dated 7/30/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS68299 was used as LCS for ICP metals analysis dated 8/13/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS68234 was used as LCS for total mercury analysis dated 8/12/04. All criteria 

were met. No qualifiers were applied. 
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VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample NBGSB27A (407173-003) was used as sample duplicate for ICP metals analysis. 

Antimony (200%) and iron (26.1%) were outside criteria. Antimony was outside criteria due to 
low sample concentrations, therefore no qualifiers were applied based upon these outliers. 
Iron was qualified as estimated “J” for detects for the “NBG” samples analyzed 8/13/04 based 
upon the high RPD. 

 
• Sample NBGSB27A (407173-003) was used as sample duplicate for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
• Sample WBGSB36A (407173-019) was used as sample duplicate for ICP metals analysis. 

Calcium (35.2%) was outside criteria. Calcium was qualified as estimated “J” for detects for 
the “WBG” samples analyzed 8/13/04 based upon the high RPD. 

 
• Sample WBGSB36A (407173-019) was used as sample duplicate for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
• Sample WBGSB43A (407174-006) was used as sample duplicate for ICP metals analysis. 

Antimony (200%), chromium (83.9%), and sodium (40.6%) were outside criteria. Antimony 
and sodium were outside criteria due to low sample concentrations, therefore no qualifiers 
were applied based upon these outliers. Chromium was qualified as estimated “J” for detects 
for the “WBG” samples analyzed 7/30/04 based upon the high RPD. 

 
VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample NBGSB27A (407173-003) was used for the MS analysis for ICP analysis. Aluminum 

(871%), antimony (68.5%), barium (127%), iron (272%), magnesium (128%), manganese 
(149%), and potassium (146%) were outside of control limits. Post digestion spikes were 
within criteria for antimony, barium, magnesium, and potassium, but not manganese. The 
sample concentration was >4 times the spike added for aluminum and iron, therefore no 
qualifiers were applied based upon this outlier. For antimony, the spiked sample was 
qualified bias low non-detect “UL” based upon the low recovery. For barium, magnesium, 
manganese, and potassium, the spiked sample was qualified bias high “K” based upon the 
high recovery. Sample TMSB27A was a field duplicate and also qualified. 

 
• Sample NBGSB27A (407173-003) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
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• Sample WBGSB36A (407173-019) was used for the MS analysis for ICP analysis. Aluminum 
(1471%), antimony (32.7%), calcium (0%), iron (322%), and magnesium (139%) were 
outside of control limits. Post digestion spikes were within criteria for antimony. The sample 
concentration was >4 times the spike added for aluminum, calcium, iron, and magnesium, 
therefore no qualifiers were applied based upon this outlier. For antimony, the spiked sample 
was qualified bias low detect “L” based upon the low recovery.  

 
• Sample WBGSB36A (407173-019) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
• Sample WBGSB43A (407174-006) was used for the MS analysis for ICP analysis. This 

sample was reported in SDG 407174. Aluminum (940%), antimony (45.4%), calcium (44.8%), 
chromium (0%), iron (174%), magnesium (145%), manganese (29.7%), and potassium 
(128%) were outside of control limits. Post digestion spikes were within criteria for antimony, 
chromium, and potassium. The sample concentration was >4 times the spike added for 
aluminum, calcium, iron, magnesium, and manganese, therefore no qualifiers were applied 
based upon this outlier. For antimony and chromium, the spiked sample was qualified bias 
low detect “L” based upon the low recovery. For potassium, the spiked sample was qualified 
bias high “K” based upon the high recovery. Sample TMSB43A was a field duplicate and also 
qualified. 

 
VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample NBGSB27A (407173-003). Cadmium 

(100%) and sodium (100%) were outside of criteria limits. Sample concentrations were <50 
times MDL for cadmium and sodium, therefore no qualifiers were applied based upon these 
outliers. 

 
• The serial dilution for the ICP was analyzed for sample WBGSB36A (407173-019). Antimony 

(100%), cadmium (42.5%), selenium (100%), and sodium (100%) were outside of criteria 
limits. Sample concentrations were <50 times MDL for antimony, cadmium, selenium, and 
sodium, therefore no qualifiers were applied based upon these outliers. 

 
• The serial dilution for the ICP was analyzed for sample WBGSB43A (407174-006). Antimony 

(100%), arsenic (13.5%), cadmium (100%), and sodium (100%) were outside of criteria limits. 
Sample concentrations were <50 times MDL for antimony, arsenic, cadmium, and sodium, 
therefore no qualifiers were applied based upon these outliers. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair NBGSB27A (407173-003) and TMSB27A (407173-009) was 

collected. The field duplicate evaluation is noted in Table 4. If one of the duplicate pair was 
non-detect and other <2MRL, then was not evaluated. Data qualifiers were applied as noted 
for the duplicate pair.  
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Table 4 Field Duplicate Analysis Summary 
 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
NBGSB27A 407173-003 Aluminum 10500  11000  4.7 None 

NBGSB27A 407173-003 Antimony 0.36 UN 0.41 BN NA None 

NBGSB27A 407173-003 Arsenic 4.0  3.8  5.1 None 

NBGSB27A 407173-003 Barium 52.8 N 55.7 N 5.4 None 

NBGSB27A 407173-003 Beryllium 0.47  0.48  2.1 None 
NBGSB27A 407173-003 Cadmium 0.086 B 0.15 B 54.2 J 

NBGSB27A 407173-003 Calcium 1450 * 1420 * 2.1 None 

NBGSB27A 407173-003 Chromium 21.7  31.8  37.8 None 

NBGSB27A 407173-003 Cobalt 7.5  7.9  5.2 None 

NBGSB27A 407173-003 Copper 8.9  8.9  0.0 None 

NBGSB27A 407173-003 Iron 11700 * 11400 * 2.6 None 

NBGSB27A 407173-003 Lead 110  172  44.0 None 

NBGSB27A 407173-003 Magnesium 983 N 950 N 3.4 None 

NBGSB27A 407173-003 Manganese 252 N 280 N 10.5 None 
NBGSB27A 407173-003 Nickel 7.2  7.3  1.4 None 

NBGSB27A 407173-003 Potassium 509 N 523 N 2.7 None 

NBGSB27A 407173-003 Sodium 79.9 B 65.0 B 20.6 None 

NBGSB27A 407173-003 Vanadium 23.8  24.0  0.8 None 

NBGSB27A 407173-003 Zinc 99.5  107  7.3 None 
NBGSB27A 407173-003 Mercury 0.048  0.039  20.7 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
U = Value non-detect at MDL. 
NA = Not Applicable 
 
• Field soil sample duplicate pair WBGSB43A (407174-006) and TMSB43A (407173-010) was 

collected. Sample WBGSB43A (407174-006) was analyzed in SDG 407174. The field 
duplicate evaluation is noted in Table 5. If one of the duplicate pair was non-detect and other 
<2MRL, then was not evaluated. Data qualifiers were applied as noted for the duplicate pair.  

 
Table 5 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB43A 407174-006 Aluminum 17500  16500  5.9 None 

WBGSB43A 407174-006 Antimony 0.53 BN 0.58 BN 9.0 None 

WBGSB43A 407174-006 Arsenic 4.5  4.7  4.4 None 

WBGSB43A 407174-006 Barium 90.0  93.9 N 4.2 None 

WBGSB43A 407174-006 Beryllium 1.3  1.2  8.0 None 
WBGSB43A 407174-006 Cadmium 0.066 B 0.22 B 108 J 

WBGSB43A 407174-006 Calcium 3860  3760 * 2.6 None 

WBGSB43A 407174-006 Chromium 102 N* 33.3  102 J 

WBGSB43A 407174-006 Cobalt 11.0  11.4  3.6 None 

WBGSB43A 407174-006 Copper 12.9  12.7  1.6 None 
WBGSB43A 407174-006 Iron 19300  17900 * 7.5 None 
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Table 5 Field Duplicate Analysis Summary, Continued 
 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB43A 407174-006 Lead 19.4  19.7  1.5 None 

WBGSB43A 407174-006 Magnesium 5340  5130 N 4.0 None 

WBGSB43A 407174-006 Manganese 416  430 N 3.3 None 

WBGSB43A 407174-006 Nickel 20.4  14.6  33.1 None 

WBGSB43A 407174-006 Potassium 929 N 925 N 0.4 None 

WBGSB43A 407174-006 Sodium 58.1 B 81.8 B 33.9 None 

WBGSB43A 407174-006 Vanadium 46.9  39.3  17.6 None 
WBGSB43A 407174-006 Zinc 41.9  44.0  4.9 None 
WBGSB43A 407174-006 Mercury 0.032 B 0.030 B 6.5 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
 
• Field soil sample duplicate pair WBGSB49B (407174-015) and TMSB49B (407173-011) was 

collected. Sample WBGSB49B (407174-015) was analyzed in SDG 407174. The field 
duplicate evaluation is noted in Table 6. If one of the duplicate pair was non-detect and other 
<2MRL, then was not evaluated. Data qualifiers were applied as noted for the duplicate pair.  

 
Table 6 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB49B 407174-015 Aluminum 23800  24000  0.8 None 

WBGSB49B 407174-015 Antimony 0.39 BN 0.65 BN 50.0 None 

WBGSB49B 407174-015 Arsenic 9.9  9.2  7.3 None 

WBGSB49B 407174-015 Barium 27.0  29.8 N 9.9 None 

WBGSB49B 407174-015 Beryllium 0.88  0.98  10.8 None 
WBGSB49B 407174-015 Cadmium 0.030 U 0.20 B NA None 

WBGSB49B 407174-015 Calcium 733  691 * 5.9 None 

WBGSB49B 407174-015 Chromium 35.6 N* 34.6  2.9 None 

WBGSB49B 407174-015 Cobalt 7.2  9.1  23.3 None 

WBGSB49B 407174-015 Copper 18.1  18.2  0.6 None 

WBGSB49B 407174-015 Iron 35000  33200 * 5.3 None 

WBGSB49B 407174-015 Lead 18.6  21.8  15.8 None 

WBGSB49B 407174-015 Magnesium 758  807 N 6.3 None 

WBGSB49B 407174-015 Manganese 127  176 N 32.3 None 

WBGSB49B 407174-015 Nickel 16.1  16.9  4.9 None 

WBGSB49B 407174-015 Potassium 990 N 1020 N 3.0 None 

WBGSB49B 407174-015 Selenium 0.84 B 0.95 B 12.3 None 

WBGSB49B 407174-015 Sodium 53.9 B 88.4 B 48.5 None 
WBGSB49B 407174-015 Vanadium 68.5  64.5  6.0 None 

WBGSB49B 407174-015 Zinc 31.3  30.6  2.3 None 
WBGSB49B 407174-015 Mercury 0.11  0.057  63.5 J 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
U = Value non-detect at MDL. 
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X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
 
ICP Sample: NBGSB32A (407173-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(453.0943 μg/L)*(0.100 L)*(1)} / {(1.21 g)*(0.7973)} = 47.0 μg/g = 47.0 mg/kg 
 
Reported concentration = 47.0 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
 
CVAA Sample: NBGSB32A (407173-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(0.581 μg/L)*(0.100 L)*(1)} / {(0.75 g)*(0.7973)} = 0.097 μg/g = 0.097 mg/kg 
 
Reported concentration = 0.097 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407173 
 

DATE:  November 18, 2004 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 19-22, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of twenty soil samples were analyzed and validated for PCBs. The sample Ids are: 
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
NBGSB32A 407173-001 TMSB49B 407173-011 
NBGSB26A 407173-002 WBGSB29A 407173-012 
NBGSB27A 407173-003 WBGSB30A 407173-013 
NBGSB29A 407173-004 WBGSB31A 407173-014 
NBGSB31A 407173-005 WBGSB32A 407173-015 
NBGSB28A 407173-006 WBGSB33A 407173-016 
NBGSB33A 407173-007 WBGSB34A 407173-017 
NBGSB30A 407173-008 WBGSB35A 407173-018 
TMSB27A  407173-009 WBGSB36A 407173-019 
TMSB43A  407173-010 WBGSB37A 407173-020 

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 



       3 

 

RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407173 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 
upon receipt. For samples collected on 07/19/04, 07/20/04, 07/21/04, and 07/22/04, cooler was 
received by the laboratory at 2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/19/04, 07/20/04, 07/21/04, and 

07/22/04 for PCB compounds. They were extracted on 07/29/04 and analyzed for PCBs on 
07/31/04 and 08/01/04 within criteria guidelines. The actual extraction and analysis dates for 
each sample may be found on the attached form 1s to this report. No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples NBGSB32A (407173-001), NBGSB26A (407173-002), NBGSB27A (407173-
003), NBGSB29A (407173-004), NBGSB31A (407173-005), NBGSB28A (407173-006), NBGSB33A 
(407173-007), NBGSB30A (407173-008), TMSB27A (407173-009), TMSB43A (407173-010), 
TMSB49B (407173-011), WBGSB29A (407173-012), WBGSB30A (407173-013), WBGSB31A (407173-
014), WBGSB32A (407173-015), WBGSB33A (407173-016), WBGSB34A (407173-017), WBGSB35A 
(407173-018), WBGSB36A (407173-019), and WBGSB37A (407173-020) apply to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
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• For PCB continuing calibration performed on 07/31/04 @17:17 on instrument GC-L, all criteria were 
met on column #1 for all target compounds arochlor 1016 and arochlor 1260. For column #2, arochlor 
1016 #5 (18.9%) was outside criteria. The average of the peaks for arochlor 1016 (9.2%) was within 
criteria and all associated samples were non-detect. Arochlor 1260 was within criteria limits for 
column #2. No qualifiers were applied. Samples NBGSB32A (407173-001), NBGSB26A (407173-002), 
NBGSB27A (407173-003), NBGSB29A (407173-004), NBGSB31A (407173-005), and NBGSB28A 
(407173-006) apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 07/31/04 @22:36 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples (407173-007), NBGSB30A (407173-008), TMSB27A (407173-009), 
TMSB43A (407173-010), TMSB49B (407173-011), WBGSB29A (407173-012), WBGSB30A (407173-
013), WBGSB31A (407173-014), WBGSB32A (407173-015), and WBGSB33A (407173-016) apply to 
his continuing calibration. 

 
• For PCB continuing calibration performed on 08/01/04 @04:24 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples WBGSB34A (407173-017), WBGSB35A (407173-018), WBGSB36A 
(407173-019), and WBGSB37A (407173-020) apply to his continuing calibration. 

 
• For PCB continuing calibration performed on 08/01/04 @08:16 on instrument GC-L, the following 

%Ds were determined. For column #1, all criteria were met for arochlor 1016 and arochlor 1260. For 
column #2, arochlor 1260 #1 (19.1%) and arochlor 1260 #2 (18.3%) were outside criteria. The 
average of the peaks for arochlor 1260 (14.4%) was within criteria and all samples were non-detect. 
Arochlor 1016 was within criteria for column #2. No qualifiers were applied. No samples reported 
apply to this continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one, 100% 
solids, and were converted to soil values (soil conversion factor = 30). The rinse blank breakout is as 
follows. 
 

• Rinse blank 072004R3 applies to the northern burning ground (“NBG” prefix samples) surface soil (“A” suffix samples) and 
NBG sediment (“SD”) samples and was analyzed in SDG 0407135.  

 
• Rinse blank 072004R1 applies to the northern burning ground (“NBG” prefix samples) subsurface soil samples (“B D” suffix 

samples) and was analyzed in SDG 0407135.  
 

• Rinse blank 071904R2 applies to the western burning ground (“WBG” prefix samples) surface soil samples (“A” suffix 
samples) and was analyzed in SDG 0407135.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples (“B C” suffix 

samples) and was analyzed in SDG 0407135.  
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 07/31/04 BLK67975 All < MRL NA NA None 
PCBs 07/28/04 072004R3 All < MRL NA NA None 
PCBs 07/28/04 072004R1 All < MRL NA NA None 
PCBs 07/28/04 071904R2 All < MRL NA NA None 
PCBs 07/28/04 071904R1 All < MRL NA NA None 
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V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample NBGSB27A (407173-003), surrogate decachlorobiphenyl (49%, 38%) 

was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) was 
within criteria, no qualifiers were applied based upon these outliers. 

 
• For PCB analysis for sample NBGSB28A (407173-006), surrogate decachlorobiphenyl (49%; signal 

#2) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #1) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample NBGSB29A (407173-004), surrogate decachlorobiphenyl (44%, 38%) 

was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) was 
within criteria, no qualifiers were applied based upon these outliers. 

 
• For PCB analysis for sample TMSB43A (407173-003), surrogate decachlorobiphenyl (44%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGSB32A (407173-015), surrogate decachlorobiphenyl (40%; signal 

#2) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #1) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGSB33A (407173-016), surrogate decachlorobiphenyl (33%, 48%) 

was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) was 
within criteria, no qualifiers were applied based upon these outliers. 

 
• For PCB analysis for sample WBGSB35A (407173-018), surrogate decachlorobiphenyl (43%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For PCB analysis for sample WBGSB36A (407173-019), surrogate decachlorobiphenyl (42%; signal 

#1) was outside USACE and/or lab criteria. Since surrogate tetrachloro-m-xylene (signals #1 and #2) 
and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon this 
outlier. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
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VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS67975 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples NBGSB32A (407173-001), NBGSB26A (407173-002), NBGSB27A (407173-003), NBGSB29A 
(407173-004), NBGSB31A (407173-005), NBGSB28A (407173-006), NBGSB33A (407173-007), 
NBGSB30A (407173-008), TMSB27A (407173-009), TMSB43A (407173-010), TMSB49B (407173-
011), WBGSB29A (407173-012), WBGSB30A (407173-013), WBGSB31A (407173-014), WBGSB32A 
(407173-015), WBGSB33A (407173-016), WBGSB34A (407173-017), WBGSB35A (407173-018), 
WBGSB36A (407173-019), and WBGSB37A (407173-020) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample NBGSB27A (407173-003) was used for the MS/MSD analysis for PCB compounds. PCB 

1260 (RPD=17%) was outside lab criteria and within USACE criteria limits. All MS/MSD/LCS 
recoveries were within criteria. No qualifiers were applied based upon this outlier. 

 
• Sample WBGSB36A (407173-019) was used for the MS/MSD analysis for PCB compounds. All 

criteria were met. No qualifiers were applied.  
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• Field soil sample duplicate pair NBGSB27A (407173-003) and TMSB27A (407173-009) was 

collected. The field duplicate evaluation is noted in Table 3. If one of the duplicate pair was non-
detect and other <2MRL, then was not evaluated. All criteria were met. No qualifiers were applied.  

 
Table 3 Field Duplicate Analysis Summary NBGSB27A (407173-003) and TMSB27A (407173-009) 

 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
NBGSB27A 407173-003 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
• Field soil sample duplicate pair WBGSB43A (407174-006) and TMSB43A (407173-010) was 

collected. Sample WBGSB43A (407174-006) was analyzed in SDG 407174. The field duplicate 
evaluation is noted in Table 4. If one of the duplicate pair was non-detect and other <2MRL, then was 
not evaluated. All criteria were met. No qualifiers were applied. 
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Table 4 Field Duplicate Analysis Summary WBGSB43A (407174-006) and TMSB43A (407173-010) 
 

Sample ID Lab ID Compound 
Original Result 

(μg/kg) 
Duplicate Result 

(μg/kg) %RPD Qualifier 
NBGSB22B 407138-011 All PCBs <MRL NA  NA  NA None 

NA = Not Applicable 
 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• All PCBs were non-detect for associated samples in this SDG.  
 
Sample: NBGSB27AMS (407173-003MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (120712Area*10000μL*1) / (394.5Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 132.95 μg/kg 
Conc2 μg/kg = (190456Area*10000μL*1) / (561.8Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 147.29 μg/kg 
Conc3 μg/kg = (232840Area*10000μL*1) / (650.6Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 155.49 μg/kg 
Conc4 μg/kg = (71286Area*10000μL*1) / (285.6Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 108.45 μg/kg 
Conc5 μg/kg = (229973Area*10000μL*1) / (835.2Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 119.63 μg/kg 
Average concentration = 130 μg/kg 
 
Signal #2 
Conc1 μg/kg = (620188Area*10000μL*1) / (2067Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 130.36 μg/kg 
Conc2 μg/kg = (649686Area*10000μL*1) / (2260Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 124.90 μg/kg 
Conc3 μg/kg = (940420Area*10000μL*1) / (3052Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 133.88 μg/kg 
Conc4 μg/kg = (532464Area*10000μL*1) / (1759Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 131.52 μg/kg 
Conc5 μg/kg = (829990Area*10000μL*1) / (3399Area/pg*(1000 pg/ng)*1 μL*30g*0.7672) = 106.09 μg/kg 
Average concentration = 125 μg/kg 
 
Reported Value = 130 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager  
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – TAL Metals  

GPL Laboratories, Inc., SDG 407174 
 
DATE:  January 12, 2005 
_____________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples 
collected for the New River Unit WI at the RFAAP on July 19, 2004. Samples were analyzed for 
target analyte list (TAL) metals using USEPA SW-846 3050B/6010B for ICP metals and USEPA 
SW-846 7471A for mercury. A total of fifteen soil samples were validated. The sample Ids are:  
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB38A 407174-001 WBGSB43B 407174-009 
WBGSB39A 407174-002 WBGSB44B 407174-010 
WBGSB40A 407174-003 WBGSB45B 407174-011 
WBGSB41A 407174-004 WBGSB46C 407174-012 
WBGSB42A 407174-005 WBGSB47C 407174-013 
WBGSB43A 407174-006 WBGSB48C 407174-014 
WBGSB44A 407174-007 WBGSB49B 407174-015 
WBGSB45A 407174-008   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE 
Shell for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, 
and laboratory SOP criteria. The data qualifier scheme was consistent with the Region III 
Modifications to the National Functional Guidelines for Inorganic Data Review (April, 1993). 
Parameters evaluated are presented in Table 1. Data associated with parameters in compliance 
with quality control specifications have not been qualified.  Data associated with parameters that 
did not comply with quality control specifications and directly impacted project data have been 
qualified in accordance with USEPA Region III specifications.  
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times and Preservation 
X  Initial and Continuing Calibration 
X  Blank Analysis 
 X ICP Interference Check Sample (ICS) 
 X Laboratory Control Sample (LCS) 

X  Lab Sample Duplicate 
X  Matrix Spike  
 X ICP Serial Dilution 

X  Field Sample Duplicate 
X  Quantitation Verification 

 
 
The quality of data collected in support of this sampling activity is considered acceptable with 
noted qualifications.  
 
 
 
 
 
 
 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
 TAL METALS REVIEW 

SDG 407174 
        
I-Holding Times and Preservation 
The primary objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of sample analysis. The soil samples are received and 
stored cool @4 °C ± 2 °C, with a maximum holding time of 180 days for ICP metals and 28 days 
for mercury from collection (USEPA criteria).  
 
• Temperature Review: The temperature blank was sent with each cooler and recorded by the 

lab upon receipt. For samples collected on 07/19/04, cooler was received by the laboratory at 
2.0°C. All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: Samples were collected on 07/19/04. They were digested on 07/29/04 

and analyzed for ICP metals on 07/30-31/04, 08/02/04 (silver for select samples) and 
08/03/04 (silver for select samples). Samples were digested on 08/10/04 for mercury and 
were analyzed for mercury on 08/11/04. All holding time criteria were met. No qualifiers were 
applied. 

 
II-Initial and Continuing Calibration 
Requirements for satisfactory instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analysis run, and 
continuing calibration verification documents that the initial calibration is still valid.  
 
ICP: 1- blank (USACE <MDL)   Hg: 1 – blank (USACE <MDL)   

3 − standards (r>0.995)   5 – standards (r≥0.995) 
ICV/CCV (90-110%) (USACE 90-110%)  ICV/CCV (80-120%) (USACE ICV 90-110% / CCV 80-120%) 

 MRL (70-130%) (USACE 80-120%)  MRL (80-120%) 
 
• The samples were analyzed for ICP metals on 07/30-31/04, 08/02/04 (silver for select 

samples) and 08/03/04 (silver for select samples). Mercury was analyzed on 08/11/04 with a 
correlation coefficient of 0.9999. All ICV/CCV standards were within criteria. No qualifiers 
were applied. Table 2 summarizes the MRL standard analysis for metals. Samples with 
concentrations detected less than two times the MRL with out of criteria MRL recovery were 
qualified. Sample WBGSB46C (407174-012) was qualified non-detect bias low for the low 
MRL standard %R. 

 
Table 2 MRL Analysis Summary 

 
Analysis 

Date 
Analysis MRL 

(μg/L) 
MRL 

(mg/kg) 
MRL 

%Recovery 
Qualified samples @ <2xMRL  Validation 

Qualifiers 
07/30/04 ICP Various Various All within criteria None None 
08/02/04 ICP-Ag 3.0 0.3 All within criteria None None 
08/03/04 ICP-Ag 3.0 0.3 46.8% WBGSB46C UL 
08/11/04 Hg 0.2 0.033 All within criteria None None 
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III-Blanks 
Blanks (preparation and calibration blanks) are assessed to determine the existence and 
magnitude of contamination problems.  No contaminants should be detected (i.e. <MDL) in any of 
the associated blanks. USACE Shell limits are < ½MRL for the method blank. Samples are 
qualified “B” when they are less than 5X the absolute value of the maximum blank concentration. 
Table 3 summarizes the blank contamination analysis. Action levels are based upon dilution 
factor of one, 100% solids, and were converted to soil values (soil conversion factors = 10 for 
ICP; 6 for Hg). The rinse blank breakout is as follows. 
 

• Rinse blanks 071904R2 (for July samples) and 091304R (for September samples) apply to the western burning 
ground (“WBG” prefix samples) surface soil samples (“A” suffix samples) and was analyzed in SDG 0407135 
and SDG 0409105, respectively.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples 

(“B C” suffix samples) and was analyzed in SDG 0407135.  
 

Table 3 Blank Contamination Analysis Summary 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

07/30/04 ICP-Al ICB/CCBs 6.25B 31.3 None 
07/30/04 ICP-Ba ICB/CCBs 0.03B 0.15 None 
07/30/04 ICP-Be ICB/CCBs 0.02B 0.10 None 
07/30/04 ICP-Cd ICB/CCBs 0.04B 0.20 WBGSB39A, WBGSB43A, WBGSB47C, WBGSB48C 
07/30/04 ICP-Ca ICB/CCBs 11.6B 58.0 None 
07/30/04 ICP-Cu ICB/CCBs 0.11B 0.55 None 
07/30/04 ICP-Fe ICB/CCBs 5.21B 26.1 None 
07/30/04 ICP-Mg ICB/CCBs 10.7B 53.5 None 
07/30/04 ICP-Mn ICB/CCBs 0.03B 0.15 None 
07/30/04 ICP-Ni ICB/CCBs 0.11B 0.55 None 
07/30/04 ICP-Tl ICB/CCBs 0.5B 2.5 None 
08/02/04 ICP-Ag ICB/CCBs <MRL NA None 
08/03/04 ICP-Ag ICB/CCBs <MRL NA None 
08/12/04 Hg ICB/CCBs 0.016 0.08 WBGSB38A, WBGSB39A, WBGSB40A, WBGSB41A, 

WBGSB42A, WBGSB43A, WBGSB44A, WBGSB45A, 
WBGSB43B, WBGSB44B, WBGSB45B, WBGSB46C, 

WBGSB47C, WBGSB48C, WBGSB49B 
07/30/04 ICP-Ba PBS 0.049B 0.25 None 
07/30/04 ICP-Be PBS 0.016B 0.08 None 
07/30/04 ICP-Ca PBS 15.7B 78.5 None 
07/30/04 ICP-Cr PBS 0.10B 0.50 None 
07/30/04 ICP-Mg PBS 2.3B 11.5 None 
07/30/04 ICP-Mn PBS 0.12B 0.60 None 
07/30/04 ICP-Ni PBS 0.26B 1.30 None 
07/30/04 ICP-K PBS 3.9B 19.5 None 
07/30/04 ICP-Na PBS 63.9B 320 WBGSB38A, WBGSB39A, WBGSB40A, WBGSB41A, 

WBGSB42A, WBGSB43A, WBGSB44A, WBGSB45A, 
WBGSB43B, WBGSB44B, WBGSB45B, WBGSB47C, 

WBGSB48C, WBGSB49B 
07/30/04 ICP-Tl PBS 0.55B 2.75 None 
07/30/04 ICP-V PBS 0.085B 0.43 None 
08/12/04 Hg PBS <MRL NA None 
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Table 3 Blank Contamination Analysis Summary, Continued 
 

Analysis 
Date 

Analysis QC Blank 
ID 

Max 
Conc. 
mg/kg 

Action 
Level 
mg/kg 

B qualified samples 

08/05/04 ICP-Al 071904R2 2.14BN 10.7 None 
08/05/04 ICP-Ba 071904R2 0.048B 0.24 None 
08/05/04 ICP-Ca 071904R2 10.3B 51.5 None 
08/05/04 ICP-Co 071904R2 0.085B 0.43 None 
08/05/04 ICP-Cu 071904R2 0.51B 2.6 None 
08/05/04 ICP-Fe 071904R2 2.64B 13.2 None 
08/05/04 ICP-Mg 071904R2 3.59B 18.0 None 
08/05/04 ICP-Mn 071904R2 0.14B 0.70 None 
08/05/04 ICP-K 071904R2 4.40B 22.0 None 
08/05/04 ICP-Se 071904R2 0.44B 2.2 WBGSB41A, WBGSB45A 
08/05/04 ICP-Ag 071904R2 0.12B 0.60 None 
08/05/04 Hg 071904R2 <MRL NA None 
08/05/04 ICP-Al 071904R1 2.07BN 10.4 None 
08/05/04 ICP-Sb 071904R1 0.69B 3.5 WBGSB44B, WBGSB45B, WBGSB47C, WBGSB48C, 

WBGSB49B 
08/05/04 ICP-Ba 071904R1 0.024B 0.12 None 
08/05/04 ICP-Co 071904R1 0.13B 0.65 None 
08/05/04 ICP-Mg 071904R1 2.42B 12.1 None 
08/05/04 ICP-Mn 071904R1 0.074B 0.37 None 
08/05/04 ICP-Na 071904R1 56.7B 284 WBGSB43B, WBGSB44B, WBGSB45B, WBGSB47C, 

WBGSB48C, WBGSB49B 
08/05/04 ICP-V 071904R1 0.13B 0.65 None 
08/05/04 Hg 071904R1 <MRL NA None 
09/22/04 ICP-Al 091304R 2.92B 14.6 None 
09/22/04 ICP-Mg 091304R 1.29B 6.5 None 
09/22/04 ICP-Na 091304R 69.5B 348 None 
09/22/04 ICP-Zn 091304R 0.50B 2.5 None 

B = Value is estimated <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
 
IV-ICP Interference Check Sample (ICS) 
The ICP interference check sample (ICS) verifies interelement and background correction 
factors. ICP Interference Check is performed at the beginning and end of each sample analysis 
run. Control limits are 80-120% (USACE limits 80-120%).  
 
• All criteria were met. No qualifiers were applied. 
 
V-Laboratory Control Samples (LCS) 
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step 
during the analysis, including the sample preparation.  All soil LCS results must fall within the 
control limits of 80-120% for ICP metals and mercury. USACE Shell limits for metals are 80-120% 
(60-140% for sporadic marginal failures (SMF)). 
  
• Sample BKS68056 was used as LCS for ICP metals analysis dated 7/30/04. All criteria were 

met. No qualifiers were applied. 
 
• Sample BKS68194 was used as LCS for total mercury analysis dated 8/11/04. All criteria 

were met. No qualifiers were applied. 
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VI-Duplicate Sample Analysis 
Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis.  Duplicate analysis generate data in order to determine the 
long-term precision of the analytical method on various matrices.  RPDs must be within 
established control limits. USACE Shell limits for metals are 25% RPD for ICP metals and 20% 
RPD for mercury. 
 
• Sample WBGSB43A (407174-006) was used as sample duplicate for ICP metals analysis. 

Antimony (200%), chromium (83.9%), and sodium (40.6%) were outside criteria. Antimony 
and sodium were outside criteria due to low sample concentrations, therefore no qualifiers 
were applied based upon these outliers. Chromium was qualified as estimated “J” for detects 
for the “WBG” samples analyzed 7/30/04 based upon the high RPD.  

 
• Sample WBGSB43A (407174-006) was used as sample duplicate for mercury analysis. All 

criteria were met. No qualifiers were applied. 
 
VII-Matrix Spike 
MS are generated to determine long-term accuracy of the analytical method on various matrices 
and to demonstrate acceptable compound recovery by the laboratory at the time of sample 
analysis.  Specific criteria include the analyses of matrix spike and matrix spike duplicate 
samples at a frequency of one MS per 20 samples of similar matrix. MS recoveries and relative 
percent differences between MS recoveries should be within the specified limits. USACE Shell 
limits for metals are 75-125% for ICP metals and 80-120% for mercury. Post digestion spikes 
limits are 75-125% for ICP metals and 85-115% for mercury. 
  
• Sample WBGSB43A (407174-006) was used for the MS analysis for ICP analysis. This 

sample was reported in SDG 407174. Aluminum (940%), antimony (45.4%), calcium (44.8%), 
chromium (0%), iron (174%), magnesium (145%), manganese (29.7%), and potassium 
(128%) were outside of control limits. Post digestion spikes were within criteria for antimony, 
chromium, and potassium. The sample concentration was >4 times the spike added for 
aluminum, calcium, iron, magnesium, and manganese, therefore no qualifiers were applied 
based upon this outlier. For antimony and chromium, the spiked sample was qualified bias 
low detect “L” based upon the low recovery. For potassium, the spiked sample was qualified 
bias high “K” based upon the high recovery. Sample TMSB43A was a field duplicate and also 
qualified. 

 
• Sample WBGSB43A (407174-006) was used for the MS analysis for mercury analysis. All 

criteria were met. No qualifiers were applied. 
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VIII-ICP Serial Dilution 
An ICP serial dilution is performed to determine whether significant physical or chemical 
interferences exist due to sample matrix at high concentrations. An analysis of a 5-fold dilution 
should agree within 10% difference of the original result when the concentration in sample is a 
factor of 50 above MDL. 
 
• The serial dilution for the ICP was analyzed for sample WBGSB43A (407174-006). Antimony 

(100%), arsenic (13.5%), cadmium (100%), and sodium (100%) were outside of criteria limits. 
Sample concentrations were <50 times MDL for antimony, arsenic, cadmium, and sodium, 
therefore no qualifiers were applied based upon these outliers. 

 
IX-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical 
process and sent to the laboratory blind. The RPD was calculated only for those analytes which 
were detected at levels exceeding the method reporting limits in both samples of the duplicate 
pair.  Analytes that were qualified because of blank contamination (B-qualified) or were rejected 
(R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment. 
Precision control criterion was established at 50% RPD for the solid samples.  Analytical results 
were qualified as estimated (J) for any RPDs exceeding criteria.   
 
• Field soil sample duplicate pair WBGSB43A (407174-006) and TMSB43A (407173-010) was 

collected. Sample TMSB43A (407173-010) was analyzed in SDG 407173. The field duplicate 
evaluation is noted in Table 4. If one of the duplicate pair was non-detect and other <2MRL, 
then was not evaluated. Data qualifiers were applied as noted for the duplicate pair.  

 
Table 4 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB43A 407174-006 Aluminum 17500  16500  5.9 None 

WBGSB43A 407174-006 Antimony 0.53 BN 0.58 BN 9.0 None 

WBGSB43A 407174-006 Arsenic 4.5  4.7  4.4 None 

WBGSB43A 407174-006 Barium 90.0  93.9 N 4.2 None 

WBGSB43A 407174-006 Beryllium 1.3  1.2  8.0 None 
WBGSB43A 407174-006 Cadmium 0.066 B 0.22 B 108 J 

WBGSB43A 407174-006 Calcium 3860  3760 * 2.6 None 

WBGSB43A 407174-006 Chromium 102 N* 33.3  102 J 

WBGSB43A 407174-006 Cobalt 11.0  11.4  3.6 None 

WBGSB43A 407174-006 Copper 12.9  12.7  1.6 None 
WBGSB43A 407174-006 Iron 19300  17900 * 7.5 None 
WBGSB43A 407174-006 Lead 19.4  19.7  1.5 None 

WBGSB43A 407174-006 Magnesium 5340  5130 N 4.0 None 

WBGSB43A 407174-006 Manganese 416  430 N 3.3 None 

WBGSB43A 407174-006 Nickel 20.4  14.6  33.1 None 

WBGSB43A 407174-006 Potassium 929 N 925 N 0.4 None 

WBGSB43A 407174-006 Sodium 58.1 B 81.8 B 33.9 None 

WBGSB43A 407174-006 Vanadium 46.9  39.3  17.6 None 
WBGSB43A 407174-006 Zinc 41.9  44.0  4.9 None 
WBGSB43A 407174-006 Mercury 0.032 B 0.030 B 6.5 None 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
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• Field soil sample duplicate pair WBGSB49B (407174-015) and TMSB49B (407173-011) was 
collected. Sample TMSB49B (407173-011) was analyzed in SDG 407173. The field duplicate 
evaluation is noted in Table 5. If one of the duplicate pair was non-detect and other <2MRL, 
then was not evaluated. Data qualifiers were applied as noted for the duplicate pair.  

 
Table 5 Field Duplicate Analysis Summary 

 

Sample ID Lab ID Compound 
Original Result 

(mg/kg) 
Duplicate 

Result (mg/kg) %RPD Qualifier 
WBGSB49B 407174-015 Aluminum 23800  24000  0.8 None 

WBGSB49B 407174-015 Antimony 0.39 BN 0.65 BN 50.0 None 

WBGSB49B 407174-015 Arsenic 9.9  9.2  7.3 None 

WBGSB49B 407174-015 Barium 27.0  29.8 N 9.9 None 

WBGSB49B 407174-015 Beryllium 0.88  0.98  10.8 None 
WBGSB49B 407174-015 Cadmium 0.030 U 0.20 B NA None 

WBGSB49B 407174-015 Calcium 733  691 * 5.9 None 

WBGSB49B 407174-015 Chromium 35.6 N* 34.6  2.9 None 

WBGSB49B 407174-015 Cobalt 7.2  9.1  23.3 None 

WBGSB49B 407174-015 Copper 18.1  18.2  0.6 None 

WBGSB49B 407174-015 Iron 35000  33200 * 5.3 None 

WBGSB49B 407174-015 Lead 18.6  21.8  15.8 None 

WBGSB49B 407174-015 Magnesium 758  807 N 6.3 None 

WBGSB49B 407174-015 Manganese 127  176 N 32.3 None 

WBGSB49B 407174-015 Nickel 16.1  16.9  4.9 None 

WBGSB49B 407174-015 Potassium 990 N 1020 N 3.0 None 

WBGSB49B 407174-015 Selenium 0.84 B 0.95 B 12.3 None 

WBGSB49B 407174-015 Sodium 53.9 B 88.4 B 48.5 None 
WBGSB49B 407174-015 Vanadium 68.5  64.5  6.0 None 

WBGSB49B 407174-015 Zinc 31.3  30.6  2.3 None 
WBGSB49B 407174-015 Mercury 0.11  0.057  63.5 J 

B = Estimated value <MRL and >MDL. 
N = Laboratory spike sample recovery not within control limits. 
* = Laboratory duplicate not within control limits. 
U = Value non-detect at MDL. 
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X-Quantitation Verification 
The accuracy of analytical results is verified through the calculation of several parameters. The 
percent difference (%D) between the calculated and the reported values should be within 10%. 
Any sample value > MDL and < MRL or < 3*MDL (whichever was greater) was qualified as 
estimated, “J.” The following calculations were performed for verification. 
 
ICP Sample: WBGSB38A (407174-001), Total Barium 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(474.0627 μg/L)*(0.100 L)*(1)} / {(1.33 g)*(0.8189)} = 43.5 μg/g = 43.5 mg/kg 
 
Reported concentration = 43.5 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
 
CVAA Sample: WBGSB38A (407174-001), Total Mercury 
  
Conc. (mg/kg) = {(conc. μg/L)*(Final Volume L)*(DF)} / {(Weight Sample g)*(Fraction Solids)} 
 
Conc. (mg/kg) = {(0.517 μg/L)*(0.100 L)*(1)} / {(0.83 g)*(0.8189)} = 0.076 μg/g = 0.076 mg/kg 
 
Reported concentration = 0.076 mg/kg 
%D = 0.0% 
Values were within 10% difference.   
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USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may 
not be accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated 
by the mass spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, 
whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be 
inaccurate or imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory 
method blank. It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted 
ranges. The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound 
as indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, 
or estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a 
library search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary 
and secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the 
sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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MEMORANDUM 
 
TO:  Jeff Parks, Shaw E&I RFAAP Project Manager 
 
FROM:  Eric Malarek, Shaw E&I RFAAP Project Chemist 
 
SUBJECT: Radford Army Ammunition Plant (RFAAP) Data Validation – PCBs 

GPL Laboratories, Inc., SDG 407174 
 

DATE:  January 11, 2005 
_____________________________________________________________________________________
_ 
The purpose of this memorandum is to present the data validation report for the samples collected for the 
New River WI at the RFAAP on July 19, 2004. Samples were analyzed for PCBs using USEPA Method 
3540C/8082. A total of fifteen soil samples were analyzed and validated for PCBs. The sample Ids are: 
 

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID 
WBGSB38A 407174-001 WBGSB43B 407174-009 
WBGSB39A 407174-002 WBGSB44B 407174-010 
WBGSB40A 407174-003 WBGSB45B 407174-011 
WBGSB41A 407174-004 WBGSB46C 407174-012 
WBGSB42A 407174-005 WBGSB47C 407174-013 
WBGSB43A 407174-006 WBGSB48C 407174-014 
WBGSB44A 407174-007 WBGSB49B 407174-015 
WBGSB45A 407174-008   

 
Data were reviewed by Eric Malarek and validated using a combination of project QAPP, USACE Shell 
for Analytical Chemistry Requirements (USACE, February 2001), method-specific criteria, and laboratory 
SOP criteria. The data qualifier scheme was consistent with the Region III Modifications to the National 
Functional Guidelines for Organic Data Review (USEPA, September 1994).  Parameters evaluated are 
presented in Table 1. Data associated with parameters in compliance with quality control specifications 
have not been qualified.  Data associated with parameters that did not comply with quality control 
specifications and directly impacted project data have been qualified in accordance with USEPA Region 
III specifications. 
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Table 1 Laboratory Performance Criteria 
 

Qualified Parameter 
Yes No  

 X Holding Times 
 X Initial Calibration 
 X Continuing Calibration 
 X Blank Analysis 
 X System Monitoring Compounds 
 X Laboratory Control Samples 
 X Matrix Spike/Spike Duplicate 
 X Field Sample Duplicate 
 X Quantitation Verification 

     
 
The quality of data collected in support of this sampling activity is considered acceptable. 
 
 
 
 
______________________________     ________________ 

Eric Malarek, Chemist        Date 
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RFAAP VALIDATION REPORT 
PCB REVIEW 
SDG 407174 

 
I-Holding Times 
The objective is to ascertain the validity of results based on the holding time of the sample from time of 
collection to time of sample extraction and analysis. Holding time criteria: For PCB soil samples, cooled 
@4°C ±2°C, the maximum holding time is 14 days from sample collection to preparative extraction and 40 
days from preparative extraction to determinative analysis (USEPA criteria). 
 

• Temperature Review: The temperature blank was sent with each cooler and recorded by the lab 
upon receipt. For samples collected on 07/19/04, cooler was received by the laboratory at 2.0°C. 
All criteria were met. No qualifiers were applied.  

 
• Holding Time Review: The samples were collected on 07/19/04 for PCB compounds. They were 

extracted on 07/30/04 and analyzed for PCBs on 08/01/04 within criteria guidelines. The actual 
extraction and analysis dates for each sample may be found on the attached form 1s to this 
report. No qualifiers were applied. 

 
II-Initial Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds. 
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the 
beginning of the analytical run. The percent relative standard deviation (%RSD) for all single peak target 
analytes, and aroclors 1016 and 1260 must be < 20% or the mean %RSD for all analytes in the standard 
must be ≤ 20%. If linear regression is used, the correlation coefficient must be ≥0.990 (USEPA and USACE 
criteria). 
 
• For the PCB initial calibration performed on 07/29/04 on instrument GC-L, all compounds were 

determined using calibration factors for PCB 1016 and PCB 1260. All criteria were met, except for the 
following. For PCB 1260 signal #2, PCB 1260 #1 (20.7%), PCB 1260 #2 (21.5%), and PCB 1260 #5 
(21.8%) were above criteria limits. The average %RSD for PCB 1260 for signal #2 (20.4%) was within 
criteria. All associated samples were non-detect for PCB 1260. No qualifiers were applied based upon 
these outliers. Samples WBGSB38A (407174-001), WBGSB39A (407174-002), WBGSB40A (407174-
003), WBGSB41A (407174-004), WBGSB42A (407174-005), WBGSB43A (407174-006), WBGSB44A 
(407174-007), WBGSB45A (407174-008), WBGSB43B (407174-009), WBGSB44B (407174-010), 
WBGSB45B (407174-011), WBGSB46C (407174-012), WBGSB47C (407174-013), WBGSB48C 
(407174-014), and WBGSB49B (407174-015) apply to this initial calibration. 

 
III-Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data for PCB target 
compounds.  Continuing calibration standards containing both target compounds and surrogates are 
analyzed at the beginning of each 12-hour analytical shift and after every 20 samples. The percent 
difference (%D) or the mean %RSD for all analytes in the standard from the initial calibration should be 
no greater than ± 15%.  
 
• For PCB continuing calibration performed on 08/01/04 @12:22 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples WBGSB38A (407174-001), WBGSB39A (407174-002), WBGSB40A 
(407174-003), WBGSB41A (407174-004), WBGSB42A (407174-005), and WBGSB43A (407174-006) 
apply to his continuing calibration. 
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• For PCB continuing calibration performed on 08/01/04 @18:24 on instrument GC-L, all criteria were 
met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. Samples WBGSB44A (407174-007), WBGSB45A (407174-008), WBGSB43B 
(407174-009), WBGSB44B (407174-010), WBGSB45B (407174-011), WBGSB46C (407174-012), 
WBGSB47C (407174-013), WBGSB48C (407174-014), and WBGSB49B (407174-015) apply to his 
continuing calibration. 

 
• For PCB continuing calibration performed on 08/02/04 @00:13 on instrument GC-L, all criteria were 

met on column #1 and column #2 for all target compounds arochlor 1016 and arochlor 1260. No 
qualifiers were applied. No samples reported apply to his continuing calibration. 

 
IV-Blank Analysis 
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of 
contamination problems resulting from laboratory or field activities. One method blank per analytical batch 
must be run on each instrument used to analyze samples.  No contaminants should be present in the blanks 
> MDL or MRL (USEPA criteria) or all target compounds < one-half the MRL (USACE criteria). Table 2 
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one, 100% 
solids, and were converted to soil values (soil conversion factor = 30). The rinse blank breakout is as 
follows. 
 

• Rinse blank 071904R2 applies to the western burning ground (“WBG” prefix samples) surface soil samples (“A” suffix 
samples) and was analyzed in SDG 0407135.  

 
• Rinse blank 071904R1 applies to the western burning ground (“WBG” prefix samples) subsurface soil samples (“B C” suffix 

samples) and was analyzed in SDG 0407135.  
 

Table 2 Blank Contamination Analysis Summary 
 

Parameter Analysis 
Date 

QC Blank 
ID 

Compound Max Conc. 
μg/kg 

Action Level 
μg/kg 

B qualified samples 

PCBs 08/01/04 BLK68009 All < MRL NA NA None 
PCBs 07/28/04 071904R2 All < MRL NA NA None 
PCBs 07/28/04 071904R1 All < MRL NA NA None 

 
V-System Monitoring Compound (Surrogates) 
Laboratory performance on individual samples is established by means of spiking activities. The percent 
recovery (%R) for all samples and blanks must be within the specified laboratory control limits.  
 
Criteria: Decachlorobiphenyl: PCBs: 47-161% (USACE criteria 50-130%) 
 Tetrachloro-m-xylene: PCBs: 54-168% (USACE criteria 50-130%) 
   
• For PCB analysis for sample WBGSB39A (407174-002), surrogate decachlorobiphenyl (39%; signal 

#1) was outside USACE and/or lab criteria. Since surrogates tetrachloro-m-xylene (signals #1 and 
#2) and decachlorobiphenyl (signal #2) were within criteria, no qualifiers were applied based upon 
this outlier. 

 
• For all other samples, all criteria were met. No qualifiers were applied. 
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VI-Laboratory Control Samples 
Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical 
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) 
must be within the specified control limits. USACE Shell limits for PCBs are 50-130% (30-150% for 
sporadic marginal failures (SMF)). 
  
• Sample BKS68009 was used for the LCS for PCBs. All criteria were met. No qualifiers were applied. 

Samples WBGSB38A (407174-001), WBGSB39A (407174-002), WBGSB40A (407174-003), 
WBGSB41A (407174-004), WBGSB42A (407174-005), WBGSB43A (407174-006), WBGSB44A 
(407174-007), WBGSB45A (407174-008), WBGSB43B (407174-009), WBGSB44B (407174-010), 
WBGSB45B (407174-011), WBGSB46C (407174-012), WBGSB47C (407174-013), WBGSB48C 
(407174-014), and WBGSB49B (407174-015) apply to this LCS. 

 
VII-Matrix Spike/Matrix Spike Duplicate  
Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision 
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound 
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative 
percent difference (RPD) must be within the specified control limits. USACE Shell limits for PCBs are 40-
140%; RPD<50%. 
 
• Sample WBGSB43A (407174-006) was used for the MS/MSD analysis for PCB compounds. All 

criteria were met. No qualifiers were applied.  
 
VIII-Field Duplicate Sample Analysis 
Field duplicates were collected to identify the cumulative precision of the sampling and analytical process 
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at 
levels exceeding the method reporting limits in both samples of the duplicate pair.  Analytes that were 
qualified because of blank contamination (B-qualified) or were rejected (R-qualified) in either sample of 
the duplicate pair were excluded from the duplicate assessment. The project precision control criterion 
was established at 50% RPD for the solid samples.   
 
• No field soil sample duplicate pair was analyzed with this SDG. 
 
IX-Quantitation Verification 
The accuracy of analytical results was verified through the calculation of several parameters. The 
difference between the calculated value and the reported value must be within 10% difference. All 
samples were non-detect for PCBs, therefore the quantification verification not included here. Any sample 
value > MDL and < MRL or < 3*MDL (whichever is greater) was qualified as estimated, “J.” The difference 
between the primary column and the confirmatory column must be ≤ 40% difference (USEPA and USACE 
criteria). 
 
• All PCBs were non-detect for associated samples in this SDG.  
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Sample: WBGSB43AMS (407174-006MS), Aroclor 1260  
 
Conc. μg/kg = (Ax * Vt * DF) / (CF * Vi * Ws * D) 
 
where: Conc. = Sample concentration in μg/kg 

Ax = Area/response for compound being measured. 
Vt = Volume of total extract, taking into account dilutions (i.e., a 1-to-10 dilution of a  

1-mL extract will mean V(t) = 10000 μL. 
CF = Ave calibration response factor for compound being measured from ICAL (Area/pg)  
Vi = Volume of extract injected (mL). 
W(s) = Weight of sample extracted or diluted in grams. 
D = Percent dry weight (100 - % moisture in sample)/100 = 1.0 for Wet Weight 
DF = Dilution factor 
 

Signal #1 
Conc1 μg/kg = (160034Area*10000μL*1) / (394.5Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 164.60 μg/kg 
Conc2 μg/kg = (249164Area*10000μL*1) / (561.8Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 179.96 μg/kg 
Conc3 μg/kg = (290482Area*10000μL*1) / (650.6Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 181.17 μg/kg 
Conc4 μg/kg = (102316Area*10000μL*1) / (285.6Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 145.36 μg/kg 
Conc5 μg/kg = (317714Area*10000μL*1) / (835.2Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 154.35 μg/kg 
Average concentration = 170 μg/kg 
 
Signal #2 
Conc1 μg/kg = (763473Area*10000μL*1) / (2067Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 149.87 μg/kg 
Conc2 μg/kg = (856666Area*10000μL*1) / (2260Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 153.81 μg/kg 
Conc3 μg/kg = (1255038Area*10000μL*1) / (3052Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 166.86 
μg/kg 
Conc4 μg/kg = (667970Area*10000μL*1) / (1759Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 154.09 μg/kg 
Conc5 μg/kg = (1196986Area*10000μL*1) / (3399Area/pg*(1000 pg/ng)*1 μL*30g*0.8215) = 142.89 
μg/kg 
Average concentration = 150 μg/kg 
 
Reported Value = 170 μg/kg (signal #1) 
% Difference = 0.0% 
Values were within 10% difference. 



       7 

 

USEPA Region III Validation Qualifiers 
 
(No Code) = Confirmed identification. 
 
B = The analyte has been detected in the sample and the associated laboratory or field blank.  
 
J = Indicates an estimated value for (1) estimated value due to QC non-conformance. Reported value may not be 
accurate or precise, (2) estimating a concentration as a tentatively identified compound as indicated by the mass 
spectral and retention time data, or (3) estimating a concentration ≥ MDL and <MRL or <3*MDL, whichever is greater. 

K = Analyte present. Reported value may be biased high (estimated) due to QC non-conformance. 
 
L = Analyte present. Reported value may be biased low (estimated) due to QC non-conformance. 
 
R = Unreliable result. Analyte may or may not be present in the sample due to QC non-conformance. 
 
UL = Value is estimated bias low and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. Quantitation limit is probably higher. 
 
UJ = Value is estimated and not detected due to QC non-conformance. Reporting limit may be inaccurate or 
imprecise. 
 
Laboratory Qualifiers 
 
(No Code) = Confirmed identification. 

A (Dioxins) = MDL is based upon the signal-to-noise measurement. 

B (Metals) = The reported value was obtained from a reading <MRL and ≥MDL and is considered estimated. 

B (Organics and Dioxins) = The analyte or compound has been detected in the sample and laboratory method blank. 
It indicates probable blank contamination. 

D (Organics) = Indicates sample was analyzed at a dilution. 

E (Metals) = Reported value is estimated because of the presence of interferences. 

E (Organics) = Identifies compounds whose concentrations exceed the upper level of the calibration range. 

E (Dioxins) = Reported value is estimated because of the presence of ether interferences. 

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/F ions is outside accepted ranges. 
The detected PCDD/F is reported as an estimated maximum possible concentration (EMPC).  

I (Dioxins) = Reported value is estimated because of the incorrect isotope rations were obtained. 

J (All) = Indicates an estimated value for (1) estimating a concentration as a tentatively identified compound as 
indicated by the mass spectral and retention time data, (2) estimating a concentration <MRL and ≥ MDL, or 
estimating a concentration below the calibration range. 

N (Organics) = Indicates presumptive evidence of a compound for tentatively identified compounds using a library 
search. 

N (Metals) = Laboratory spike sample recovery not within control limits. 

P (Organics) = Target analyte confirmation >40% difference for detected compound between the primary and 
secondary columns. The lower of the two values was reported.  

U (All) = ND = BQL = Not detected. The associated number indicates the compound reporting limit for the sample. 

* (Metals) = Duplicate analysis not within control limits. 

* (Organics) = Surrogate outside of QC limits on both original and re-analysis. 
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-001-005-1/1GPL ID:
DTSB48AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-002-006-1/1GPL ID:
TMSB48AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-004-008-1/1GPL ID:
DTSB50AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-005-009-1/1GPL ID:
DTSB51AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

81
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-006-010-1/1GPL ID:
DTSB52AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-008-012-1/1GPL ID:
DTSB54AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

74
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-009-013-1/1GPL ID:
DTSB55AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

78
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-010-014-1/1GPL ID:
DTSB56AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

74
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-011-015-1/1GPL ID:
DTSB57AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

75
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-012-016-1/1GPL ID:
DTSB58AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

64
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-013-017-1/1GPL ID:
DTSB59AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-014-018-1/1GPL ID:
TMSB59AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

78
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-015-019-1/1GPL ID:
DTSB60AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

58
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-017-021-1/1GPL ID:
DTSB62AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

73
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-018-022-1/2GPL ID:
DTSB63AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-019-024-1/1GPL ID:
DTSB64AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

66
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-020-025-1/1GPL ID:
DTSB65AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

66
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-021-001-1/1GPL ID:
DTSB66AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

79
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-022-002-1/1GPL ID:
DTSB67AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

76
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-023-003-1/1GPL ID:
DTSB68AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

73
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-024-004-1/1GPL ID:
DTSB69AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

79
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-001-005-1/1GPL ID:
DTSB48AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

06:55Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
120
120
120
120
120
120
120

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-002-006-1/1GPL ID:
TMSB48AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

07:24Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
120
120
120
120
120
120
120

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-004-008-1/1GPL ID:
DTSB50AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

22:13Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-005-009-1/1GPL ID:
DTSB51AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

07:53Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
120
120
120
120
120
120
120

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-006-010-1/1GPL ID:
DTSB52AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

22:42Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-008-012-1/1GPL ID:
DTSB54AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

23:11Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
140
140
140
140
140
140
140

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-009-013-1/1GPL ID:
DTSB55AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

08:22Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-010-014-1/1GPL ID:
DTSB56AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

08:51Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
140
140
140
140
140
140
140

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-011-015-1/1GPL ID:
DTSB57AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

23:40Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-012-016-1/1GPL ID:
DTSB58AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

00:09Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
160
160
160
160
160
160
160

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-013-017-1/1GPL ID:
DTSB59AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

09:20Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-014-018-1/1GPL ID:
TMSB59AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

09:49Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-015-019-1/1GPL ID:
DTSB60AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

00:38Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
170
170
170
170
170
170
170

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-017-021-1/1GPL ID:
DTSB62AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

01:07Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
140
140
140
140
140
140
140

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-018-022-1/2GPL ID:
DTSB63AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

01:36Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-020-025-1/1GPL ID:
DTSB65AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

04:01Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
150
150
150
150
150
150
150

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-021-001-1/1GPL ID:
DTSB66AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

04:30Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-022-002-1/1GPL ID:
DTSB67AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

10:18Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-023-003-1/1GPL ID:
DTSB68AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

04:59Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
140
140
140
140
140
140
140

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-024-004-1/1GPL ID:
DTSB69AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3540CPrep Method:

05:28Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
130
130
130
130
130
130
130

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67785Prep Batch: 69785Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-001-005-1/1GPL ID:
DTSB48AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

22:57Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
92

680
150

1000
3700
2100
3100
1400

660
2200

480
2500

680
1400

400
1600
2600

Result
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

Rep Limit

E

E
E
E
E
E
E
E
E
E
E
E
E
E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-001-005-1/1GPL ID:
DTSB48ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

18:50Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
730

BQL
1600
3700
2800
4700
1500
1600
3400

550
9900

690
1400

400
7400
7600

Result
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320

Rep Limit
U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-002-006-1/1GPL ID:
TMSB48AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

23:27Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
61

660
120

1100
3500
2000
3100
1300

800
2300

430
2600

640
1200

210
1600
2700

Result
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

Rep Limit

E

E
E
E
E
E
E
E
E
E
E
E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-002-006-1/1GPL ID:
TMSB48ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

19:19Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
750

BQL
1700
3200
2600
4300
1300
1600
3300

430
9000

690
1200
BQL
7200
7200

Result
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-004-008-1/1GPL ID:
DTSB50AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

15:24Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

26
16
94

210
180
330
130

84
230

37
530

24
120

BQL
300
370

Result
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7

Rep Limit
U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-004-008-1/1GPL ID:
DTSB50ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

19:18Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

24
BQL

93
200
180
330
110

91
220

33
540

23
110

BQL
290
340

Result
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-005-009-1/1GPL ID:
DTSB51AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

23:57Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
51

730
83

1200
3700
2100
3000
1300

760
2200

450
2600

740
1300

150
1700
2500

Result
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2

Rep Limit

E

E
E
E
E
E
E
E
E
E
E
E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-005-009-1/1GPL ID:
DTSB51ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

19:49Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
810

BQL
1900
3300
2800
4500
1200
1600
3700

460
10000

810
1200
BQL
8500
8200

Result
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-006-010-1/1GPL ID:
DTSB52ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

17:21Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
640

BQL
1100
2300
2000
2900
1000

940
2200

310
3800

590
1000

86
3300
2800

Result
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

Rep Limit
U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-006-010-1/1GPL ID:
DTSB52ADL2Client ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

18:49Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
650

BQL
970

2200
1800
3000

990
680

2100
290

6700
540
920

BQL
5500
4300

Result
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-008-012-1/1GPL ID:
DTSB54AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

17:29Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL

12
BQL
BQL
BQL
BQL

13
BQL
BQL
BQL
BQL

12

Result
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1

Rep Limit
U
U
U
U
U
U

U
U
U
U

U
U
U
U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-009-013-1/1GPL ID:
DTSB55ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

01:26Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
510

8400
310

12000
36000
23000
34000
12000

7400
23000

4600
29000

8100
12000

1300
22000
25000

Result
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

Rep Limit

E

E
E
E
E
E
E
E
E
E
E
E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-009-013-1/1GPL ID:
DTSB55ADL2Client ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

20:49Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

13000
BQL

24000
42000
32000
52000
14000
16000
43000

4800
130000

13000
14000

BQL
120000
100000

Result
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-010-014-1/1GPL ID:
DTSB56AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

22:27Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
11

300
72

610
1200

930
1500

630
470

1100
210

1100
270
610

24
890

1100

Result
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

Rep Limit

E
E
E
E
E
E
E

E

E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-010-014-1/1GPL ID:
DTSB56ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

14:22Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
270

BQL
650

1300
970

2300
540

2300
1300

190
3400

250
550

BQL
2500
2700

Result
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-011-015-1/1GPL ID:
DTSB57AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

14:54Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-012-016-1/1GPL ID:
DTSB58AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

17:59Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

62
11

150
350
270
430
180
150
380

BQL
640

69
170

BQL
570
600

Result
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Rep Limit
U

U
E

U
E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-012-016-1/1GPL ID:
DTSB58ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

11:53Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

57
BQL
140
330
260
470
130
120
350

BQL
940

66
130

BQL
730
700

Result
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

Rep Limit
U

U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-013-017-1/1GPL ID:
DTSB59AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

00:27Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
54

720
99

980
2700
1900
3000
1000

670
2000

370
2200

710
1100

150
1600
2200

Result
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7

Rep Limit

E

E
E
E
E
E
E
E

E
E
E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-013-017-1/1GPL ID:
DTSB59ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

16:21Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
690

BQL
1500
2900
2200
3700
1100
1000
2700

410
8300

670
1100
BQL
6700
6200

Result
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-014-018-1/1GPL ID:
TMSB59AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

00:56Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
58

960
130

1100
4100
2400
3700
1200

870
2400

410
3000

880
1200

140
2300
2900

Result
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6

Rep Limit

E

E
E
E
E
E
E
E

E
E
E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-014-018-1/1GPL ID:
TMSB59ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

20:19Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
1200
BQL
2500
3900
3200
5400
1400
1300
4300

530
12000

1100
1500
BQL

10000
9700

Result
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-015-019-1/1GPL ID:
DTSB60AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

18:29Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

12
BQL
BQL
BQL
BQL
BQL

Result
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Rep Limit
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-017-021-1/1GPL ID:
DTSB62AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

18:59Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

9.1
BQL
BQL
BQL
BQL
BQL

Result
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1

Rep Limit
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-018-022-1/2GPL ID:
DTSB63AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

19:59Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

49
13

130
340
280
470
190
140
380

BQL
560

45
170

BQL
430
520

Result
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7

Rep Limit
U

E

U
E

U

E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-018-022-1/2GPL ID:
DTSB63ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

12:53Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

40
BQL
120
330
260
460
130
140
320

BQL
840

42
140

BQL
480
690

Result
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

Rep Limit
U

U

U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-019-024-1/1GPL ID:
DTSB64AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

22:48Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
160

BQL
340
960
880

1500
490
330
970

BQL
2400

140
490

42
1700
1700

Result
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Rep Limit
U

U

U
E

E
E

Qualifier

07/14/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-019-024-1/1GPL ID:
DTSB64ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

17:31Time Analyzed:
07/22/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
160

BQL
290
890
790

1200
460
390
850

BQL
2600

150
440

BQL
1500
1500

Result
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Rep Limit
U

U

U

U

Qualifier

07/14/2004Date Received:
67842Prep Batch: 69660Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-020-025-1/1GPL ID:
DTSB65AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

15:53Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

21
58
58

110
41
31
66
12

150
BQL

35
BQL

67
100

Result
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Rep Limit
U
U
U

U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-021-001-1/1GPL ID:
DTSB66AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

19:29Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-022-002-1/1GPL ID:
DTSB67ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

21:58Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
2000
7800

210
9300

21000
17000
22000
11000

7100
18000

3600
17000

7200
11000

7200
14000
17000

Result
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87

Rep Limit

E

E
E
E
E
E
E
E

E
E
E
E
E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-022-002-1/1GPL ID:
DTSB67ADL2Client ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

21:19Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
1700

10000
BQL

17000
27000
23000
36000

9900
8900

25000
3500

77000
9600

10000
10000
75000
61000

Result
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

Rep Limit

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-023-003-1/1GPL ID:
DTSB68AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

21:28Time Analyzed:
07/14/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
110

43
290
680
570

1000
350
260
720
120
860

96
340

15
680
860

Result
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2

Rep Limit
U

E
E
E

E

E

E
E

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69450Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-023-003-1/1GPL ID:
DTSB68ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

13:22Time Analyzed:
07/15/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
110

42
280
690
600

1100
320
290
770
120

1700
94

330
BQL
1100
1400

Result
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37

Rep Limit
U

U

Qualifier

07/14/2004Date Received:
67694Prep Batch: 69473Analysis Batch:

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4



Summary of Analytical Results

GPL LABORATORIES, LLLP

407075-024-004-1/1GPL ID:
DTSB69AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

16:22Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

22
BQL

43
160
150
250

85
66

160
23

420
18
78

BQL
240
270

Result
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 5, 2004Date Printed

407075-001-005-1/1
407075-001-005-1/1
407075-004-008-1/1
407075-004-008-1/1
407075-005-009-1/1
407075-005-009-1/1
407075-006-010-1/1
407075-006-010-1/1
407075-006-010-1/1
407075-008-012-1/1
407075-009-013-1/1
407075-009-013-1/1
407075-009-013-1/1
407075-010-014-1/1
407075-010-014-1/1
407075-011-015-1/1
407075-012-016-1/1
407075-012-016-1/1
407075-013-017-1/1
407075-013-017-1/1
407075-015-019-1/1
407075-017-021-1/1
407075-018-022-1/2
407075-018-022-1/2
407075-019-024-1/1
407075-019-024-1/1
407075-020-025-1/1
407075-021-001-1/1
407075-022-002-1/1
407075-022-002-1/1
407075-022-002-1/1
407075-023-003-1/1
407075-023-003-1/1
407075-024-004-1/1
407075-002-006-1/1
407075-002-006-1/1
407075-014-018-1/1
407075-014-018-1/1

  GPL ID
DTSB48A
DTSB48ADL
DTSB50A
DTSB50ADL
DTSB51A
DTSB51ADL
DTSB52A
DTSB52ADL
DTSB52ADL2
DTSB54A
DTSB55A
DTSB55ADL
DTSB55ADL2
DTSB56A
DTSB56ADL
DTSB57A
DTSB58A
DTSB58ADL
DTSB59A
DTSB59ADL
DTSB60A
DTSB62A
DTSB63A
DTSB63ADL
DTSB64A
DTSB64ADL
DTSB65A
DTSB66A
DTSB67A
DTSB67ADL
DTSB67ADL2
DTSB68A
DTSB68ADL
DTSB69A
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TMSB48ADL
TMSB59A
TMSB59ADL
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-001-001-1/1GPL ID:
DTSB70AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

72
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-002-002-1/1GPL ID:
TMSB71AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

69
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-003-003-1/1GPL ID:
DTSB71AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

71
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-004-004-1/1GPL ID:
DTSB72AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

76
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-005-005-1/1GPL ID:
DTSB73AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

75
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-006-006-1/1GPL ID:
DTSB74AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-007-007-1/1GPL ID:
DTSB75AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

74
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-008-008-1/1GPL ID:
TMSB75AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

74
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-009-009-1/2GPL ID:
DTSB76AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-010-011-1/1GPL ID:
DTSB77AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:30Time Analyzed:
07/14/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

74
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69442Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-011-012-1/1GPL ID:
DTSB78AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

72
Result

1.0
Rep Limit Qualifier

07/14/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-002-002-1/1GPL ID:
TMSB71AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

13:57Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
48
48
48
48
48
48
48

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-003-003-1/1GPL ID:
DTSB71AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

14:26Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
47
47
47
47
47
47
47

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-004-004-1/1GPL ID:
DTSB72AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

14:55Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
44
44
44
44
44
44
44

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-005-005-1/1GPL ID:
DTSB73AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

15:24Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
44
44
44
44
44
44
44

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-006-006-1/1GPL ID:
DTSB74AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

15:53Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-007-007-1/1GPL ID:
DTSB75AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

16:23Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
45
45
45
45
45
45
45

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-008-008-1/1GPL ID:
TMSB75AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

16:52Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
45
45
45
45
45
45
45

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-009-010-2/2GPL ID:
DTSB76AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

17:50Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-010-011-1/1GPL ID:
DTSB77AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

19:17Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
45
45
45
45
45
45
45

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-011-012-1/1GPL ID:
DTSB78AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

19:46Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
46
46
46
46
46
46
46

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-001-001-1/1GPL ID:
DTSB70AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/15/2004Prep Date:
SW3550Prep Method:

10:24Time Analyzed:
08/03/2004Date Analyzed:

10:59Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
46
46
46
46
46
46
46

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67720Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-001-001-1/1GPL ID:
DTSB70AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

17:40Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

13
BQL

37
100
110
130

76
87

130
BQL
350

12
76

BQL
160
220

Result
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2

Rep Limit
U

U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-002-002-1/1GPL ID:
TMSB71AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

19:27Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

38
BQL

71
220
200
260
140
150
260

64
620

35
140

11
410
440

Result
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7

Rep Limit
U

U

E

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-002-002-1/1GPL ID:
TMSB71ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

20:18Time Analyzed:
07/15/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

36
BQL

59
200
190
250
140
130
250

63
660

36
130

BQL
400
380

Result
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69470Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-003-003-1/1GPL ID:
DTSB71AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

20:03Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

28
BQL

68
200
190
210
120
160
240

56
600

26
120

BQL
330
400

Result
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

Rep Limit
U

U

E

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-003-003-1/1GPL ID:
DTSB71ADClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

20:53Time Analyzed:
07/15/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

31
BQL

60
190
170
190
130
150
220

58
650

27
120

BQL
310
330

Result
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69470Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-004-004-1/1GPL ID:
DTSB72AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

20:38Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

11
BQL

30
69
67
97
52
48
84
24

190
11
52

BQL
130
140

Result
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-005-005-1/1GPL ID:
DTSB73AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

21:14Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

18
40
34
39
24
35
48

BQL
110

BQL
24

BQL
72
76

Result
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9

Rep Limit
U
U
U

U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-006-006-1/1GPL ID:
DTSB74AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

19:48Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL

9.3
8.9
14

BQL
BQL

8.9
BQL

15
BQL
BQL
BQL
BQL

13

Result
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

Rep Limit
U
U
U
U

U
U

U

U
U
U
U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-007-007-1/1GPL ID:
DTSB75AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

21:49Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

63
11

200
470
420
500
280
320
520
130
930

70
280

13
720
780

Result
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

Rep Limit
U

E

E

E

E

E
E

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-007-007-1/1GPL ID:
DTSB75ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

10:02Time Analyzed:
07/16/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

72
BQL
170
450
400
450
300
320
550
130

1400
81

290
BQL
830
820

Result
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69475Analysis Batch:

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-008-008-1/1GPL ID:
TMSB75AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

22:24Time Analyzed:
07/14/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
260

16
580
990

1000
1300

610
710
980

BQL
1500

270
640

15
1200
1200

Result
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

Rep Limit
U

E
E
E
E
E
E
E
U
E

E

E
E

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69469Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-008-008-1/1GPL ID:
TMSB75ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

19:44Time Analyzed:
07/15/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
280

BQL
630

1200
1100
1200

800
820

1300
BQL
3700

320
750

BQL
2900
2100

Result
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

Rep Limit
U

U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69470Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-009-009-1/2GPL ID:
DTSB76AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

20:17Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
110
8.9
220
490
440
720
210
180
460

60
880
110
210

BQL
710
670

Result
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

Rep Limit
U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-009-009-1/2GPL ID:
DTSB76ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

18:20Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
100

BQL
210
460
390
590
230
180
430

67
1200

99
210

BQL
950
810

Result
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

Rep Limit
U

U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-010-011-1/1GPL ID:
DTSB77ADLClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

17:26Time Analyzed:
07/15/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
2500
BQL
4800
6500
6300
6800
4300
4800
7100
BQL

14000
2800
4200

250
13000

7700

Result
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180

Rep Limit
U

U

U
E

E

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69470Analysis Batch:

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-010-011-1/1GPL ID:
DTSB77ADL2Client ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/14/2004Prep Date:
SW3550-LLPrep Method:

18:00Time Analyzed:
07/15/2004Date Analyzed:

11:43Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
2500
BQL
4100
6900
5800
5900
4100
4800
7700
BQL

27000
2800
4000
BQL

22000
14000

Result
910
910
910
910
910
910
910
910
910
910
910
910
910
910
910
910
910

Rep Limit
U

U

U

U

Qualifier

07/14/2004Date Received:
67695Prep Batch: 69470Analysis Batch:

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100



Summary of Analytical Results

GPL LABORATORIES, LLLP

407076-011-012-1/1GPL ID:
DTSB78AClient ID:

07/13/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/16/2004Prep Date:
SW3550-LLPrep Method:

16:52Time Analyzed:
07/19/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

18
74
79

120
50
34
72
15

160
BQL

43
BQL

77
120

Result
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2

Rep Limit
U
U
U

U

U

Qualifier

07/14/2004Date Received:
67751Prep Batch: 69548Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 5, 2004Date Printed

407076-001-001-1/1
407076-003-003-1/1
407076-003-003-1/1
407076-004-004-1/1
407076-005-005-1/1
407076-006-006-1/1
407076-007-007-1/1
407076-007-007-1/1
407076-009-009-1/2
407076-009-010-2/2
407076-009-009-1/2
407076-010-011-1/1
407076-010-011-1/1
407076-010-011-1/1
407076-011-012-1/1
407076-002-002-1/1
407076-002-002-1/1
407076-008-008-1/1
407076-008-008-1/1

  GPL ID
DTSB70A
DTSB71A
DTSB71AD
DTSB72A
DTSB73A
DTSB74A
DTSB75A
DTSB75ADL
DTSB76A
DTSB76A
DTSB76ADL
DTSB77A
DTSB77ADL
DTSB77ADL2
DTSB78A
TMSB71A
TMSB71ADL
TMSB75A
TMSB75ADL

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407077

for

Shaw Environmental & Infrastructure

Project Manager :  Eric Malarek

Project Name :  Radford

August 5, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407077-001-005-1/2GPL ID:
071304R1Client ID:

07/13/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/16/2004Prep Date:
SW3520CPrep Method:

14:56Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.1
1.1
1.1
1.1
1.1
1.1
1.1

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67781Prep Batch: 69768Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407077-002-007-1/2GPL ID:
071304R2Client ID:

07/13/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/16/2004Prep Date:
SW3520CPrep Method:

15:25Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.1
1.1
1.1
1.1
1.1
1.1
1.1

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67781Prep Batch: 69768Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407077-001-001-1/2GPL ID:
071304R1Client ID:

07/13/2004Date Collected:

D.F. 

WATERMatrix:

SW8270_PAHAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/16/2004Prep Date:
SW3520C-LLPrep Method:

12:13Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67759Prep Batch: 69780Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407077-002-003-1/2GPL ID:
071304R2Client ID:

07/13/2004Date Collected:

D.F. 

WATERMatrix:

SW8270_PAHAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/16/2004Prep Date:
SW3520C-LLPrep Method:

12:43Time Analyzed:
07/20/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/14/2004Date Received:
67759Prep Batch: 69780Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 5, 2004Date Printed

407077-001-001-1/2
407077-001-005-1/2
407077-002-003-1/2
407077-002-007-1/2

  GPL ID
071304R1
071304R1
071304R2
071304R2

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407108

for

Shaw Environmental & Infrastructure

Project Manager :  Eric Malarek

Project Name :  Radford

August 5, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-001-001-1/2GPL ID:
WBGSB26AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

73
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-002-003-1/1GPL ID:
WBGSB27AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

71
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-003-004-1/1GPL ID:
WBGSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

79
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-004-005-1/1GPL ID:
TMSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

42
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-006-007-1/1GPL ID:
TMSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

41
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-007-008-1/1GPL ID:
NBGSD02Client ID:

07/14/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

81
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-008-009-1/1GPL ID:
NBSD03Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

87
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-009-010-1/1GPL ID:
NBGSD04Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

21:30Time Analyzed:
07/19/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

82
Result

1.0
Rep Limit Qualifier

07/17/2004Date Received:
Prep Batch: 69569Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-010-011-1/1GPL ID:
WBGSW16Client ID:

07/16/2004Date Collected:

D.F. 

WATERMatrix:

E314.0Analytical Method:

ug/L
 Units

Prep Date:
Prep Method:

12:47Time Analyzed:
07/28/2004Date Analyzed:

Prep Time:

Perchlorate
 Parameter

BQL
Result

1.0
Rep Limit

U
Qualifier

07/17/2004Date Received:
Prep Batch: 69876Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-011-012-1/1GPL ID:
WBGSW17Client ID:

07/16/2004Date Collected:

D.F. 

WATERMatrix:

E314.0Analytical Method:

ug/L
 Units

Prep Date:
Prep Method:

13:45Time Analyzed:
07/28/2004Date Analyzed:

Prep Time:

Perchlorate
 Parameter

BQL
Result

1.0
Rep Limit

U
Qualifier

07/17/2004Date Received:
Prep Batch: 69876Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-012-013-1/1GPL ID:
TMSW17Client ID:

07/16/2004Date Collected:

D.F. 

WATERMatrix:

E314.0Analytical Method:

ug/L
 Units

Prep Date:
Prep Method:

14:05Time Analyzed:
07/28/2004Date Analyzed:

Prep Time:

Perchlorate
 Parameter

BQL
Result

1.0
Rep Limit

U
Qualifier

07/17/2004Date Received:
Prep Batch: 69876Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-001-001-1/2GPL ID:
WBGSB26AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

22:55Time Analyzed:
07/29/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
15700

BQL
8.3

45.5
0.83
BQL
1650
26.7
14.5
15.6

24900
32.5
1220

637
14.9
702
1.1

BQL
62.1
BQL
46.1
43.6

Result
21.8

2.2
2.2
.54
.22
.65
109
.54
.54
1.1

16.3
1.1

27.2
.54
1.1

27.2
2.2
.33
272
3.3
1.1
2.2

Rep Limit

UN

E
U

N

B
U
B
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-002-003-1/1GPL ID:
WBGSB27AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

23:35Time Analyzed:
07/29/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
19000

1.6
9.5
128
0.92
0.38
8840
44.8
10.2
47.1

24600
279

3390
428
17.3
1120
0.75
BQL
136

BQL
48

459

Result
22.3

2.2
2.2
.56
.22
.67
112
.56
.56
1.1

16.7
1.1

27.9
.56
1.1

27.9
2.2
.33
279
3.3
1.1
2.2

Rep Limit

BN

E
B

N

B
U
B
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-003-004-1/1GPL ID:
WBGSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

23:43Time Analyzed:
07/29/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
21800

0.61
9.4

81.7
1.3

0.084
3980
45.2

9.8
28.6

28300
114

3140
251
20.7
1200
0.86
BQL
84.5
BQL
53.9
202

Result
19.4

1.9
1.9
.49
.19
.58
97
.49
.49
.97

14.6
.97

24.3
.49
.97

24.3
1.9
.29
243
2.9
.97
1.9

Rep Limit

BN

E
B

N

B
U
B
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-004-005-1/1GPL ID:
TMSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:10Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
22400

0.57
9.9

86.5
1.4

0.088
4000
45.5
11.2
29.8

29200
112

3230
294
21.4
1250
0.72
BQL
77.9
BQL
56.5
200

Result
20.9

2.1
2.1
.52
.21
.63
105
.52
.52

1
15.7

1
26.1

.52
1

26.1
2.1
.31
261
3.1

1
2.1

Rep Limit

BN

E
B

N

B
U
B
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:18Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Cobalt
Copper
Iron
Nickel
Potassium
Sodium
Vanadium
Zinc

 Parameter
19300

BQL
9.6

63.3
1.1

BQL
14500

17.2
19.3

31500
17

1140
123
52.8
63.1

Result
25.9

2.6
2.6
.65
.26
.78
129
.65
1.3

19.4
1.3

32.4
324
1.3
2.6

Rep Limit

UN

E
U

B

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:26Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Chromium
Lead
Magnesium
Manganese
Selenium
Silver
Thallium

 Parameter
42.7
45.5
4200
1700
BQL
BQL
BQL

Result
1.3
2.6

64.7
1.3
5.2
.78
7.8

Rep Limit

N

U
U
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-006-007-1/1GPL ID:
TMSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:34Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
18400

BQL
11

59.5
1.2

0.090
24000

44.4
15.7

21
35700

40.6
9140
1370
16.7
920

BQL
BQL
179

BQL
61.5
65.4

Result
29
2.9
2.9
.72
.29
.87
145
.72
.72
1.4

21.7
1.4

36.2
.72
1.4

36.2
2.9
.43
362
4.3
1.4
2.9

Rep Limit

UN

E
B

N

U
U
B
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-007-008-1/1GPL ID:
NBGSD02Client ID:

07/14/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:42Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
21400

0.38
8.9

44.2
0.67

0.083
2680
38.3

6.2
20.5

31700
146

1820
215
14.3
655
0.84
BQL
79.9
BQL
55.8
208

Result
18.5

1.9
1.9
.46
.19
.56

92.5
.46
.46
.93

13.9
.93

23.1
.46
.93

23.1
1.9
.28
231
2.8
.93
1.9

Rep Limit

BN

E
B

N

B
U
B
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-008-009-1/1GPL ID:
NBSD03Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:50Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium

 Parameter
19500

1.6
6.8
123
0.64

1.7
35700

397
8.9

41.5
24800
19000

334
13.1
1530
BQL
BQL
BQL
46.3

Result
17.2

1.7
1.7
.43
.17
.52

86.1
.43
.43
.86

12.9
21.5

.43

.86
21.5

1.7
.26
2.6
.86

Rep Limit

BN

E

N

U
U
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-008-009-1/1GPL ID:
NBSD03Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

00:58Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Lead
Sodium
Zinc

 Parameter
3500
BQL
4220

Result
17.2
4310
34.4

Rep Limit

U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

20
20
20



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-009-010-1/1GPL ID:
NBGSD04Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

01:06Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium

 Parameter
13200

2.1
5.1
142
0.48

1.1
12200

151
7.5

46.7
14500

7930
319

10
899

BQL
BQL
BQL

29

Result
16.2

1.6
1.6
.41
.16
.49
81
.41
.41
.81

12.2
20.3

.41

.81
20.3

1.6
.24
2.4
.81

Rep Limit

N

E

N

U
U
U

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-009-010-1/1GPL ID:
NBGSD04Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg

 Units

07/20/2004Prep Date:
SW3050BPrep Method:

01:14Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Lead
Sodium
Zinc

 Parameter
2200

345
2630

Result
8.1

2030
16.2

Rep Limit

B

Qualifier

07/17/2004Date Received:
67796Prep Batch: 17265Analysis Batch:

10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-001-001-1/2GPL ID:
WBGSB26AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:06Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.061
Result

.043
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-002-003-1/1GPL ID:
WBGSB27AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:21Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.070
Result

.043
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-003-004-1/1GPL ID:
WBGSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:23Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.067
Result

.036
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-004-005-1/1GPL ID:
TMSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:26Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.060
Result

.032
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:29Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.041
Result

.046
Rep Limit

B
Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-006-007-1/1GPL ID:
TMSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:32Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.054
Result

.046
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-007-008-1/1GPL ID:
NBGSD02Client ID:

07/14/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:35Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.10
Result

.036
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-008-009-1/1GPL ID:
NBSD03Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:38Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.048
Result

.029
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-009-010-1/1GPL ID:
NBGSD04Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

07/20/2004Prep Date:
SW7471_DIGPrep Method:

14:40Time Analyzed:
07/21/2004Date Analyzed:

13:00Prep Time:

Mercury
 Parameter

0.051
Result

.033
Rep Limit Qualifier

07/17/2004Date Received:
67817Prep Batch: 17265Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-001-001-1/2GPL ID:
WBGSB26AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

20:15Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
45
45
45
45
45
45
45

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-002-003-1/1GPL ID:
WBGSB27AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

21:42Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
47
47
47
47
47
47
47

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-003-004-1/1GPL ID:
WBGSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

22:11Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
42
42
42
42
42
42
42

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-004-005-1/1GPL ID:
TMSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

23:38Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
44
44
44
44
44
44
44

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

00:07Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
79
79
79
79
79
79
79

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-006-007-1/1GPL ID:
TMSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

00:36Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
82
82
82
82
82
82
82

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-007-008-1/1GPL ID:
NBGSD02Client ID:

07/14/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

12:35Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL

68
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U

U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-008-009-1/1GPL ID:
NBSD03Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

01:34Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-009-010-1/1GPL ID:
NBGSD04Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

13:04Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
150

BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U

U

Qualifier

07/17/2004Date Received:
67881Prep Batch: 69893Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-001-001-1/2GPL ID:
WBGSB26AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

01:14Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

15
89
91

170
74
44

110
BQL
230

BQL
69

BQL
87

140

Result
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1

Rep Limit
U
U
U

U

U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69828Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-002-003-1/1GPL ID:
WBGSB27AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

18:28Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

52
420
530
730
270
240
330

80
720

BQL
270

BQL
200
390

Result
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4

Rep Limit
U
U
U

E
E

E
U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-002-003-1/1GPL ID:
WBGSB27ADLClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

16:00Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
430
510
640
340
230
350

BQL
610

BQL
300

BQL
200
390

Result
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94

Rep Limit
U
U
U
U

U

U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-003-004-1/1GPL ID:
WBGSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

03:05Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL

21
29
46
27
17
26

BQL
48

BQL
25

BQL
16
28

Result
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

Rep Limit
U
U
U
U

U

U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69828Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-004-005-1/1GPL ID:
TMSB28AClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

15:32Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
16

BQL
BQL
BQL

36
50
81
37
25
43

BQL
67

BQL
35
9.2
23
41

Result
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7
8.7

Rep Limit

U
U
U

U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

18:56Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

78
78
87

170
54
53
99

BQL
180

BQL
60

BQL
74

120

Result
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

Rep Limit
U
U
U

U

U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-005-006-1/1GPL ID:
WBGSD16DLClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

16:28Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
200

BQL
BQL
BQL
BQL
BQL

Result
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160

Rep Limit
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-006-007-1/1GPL ID:
TMSD16Client ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

19:23Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL

29
BQL

48
160
170
290

95
120
170

BQL
390

26
96

BQL
220
270

Result
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

Rep Limit
U

U

U

U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407108-006-007-1/1GPL ID:
TMSD16DLClient ID:

07/16/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

16:56Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
170
180
250

BQL
BQL
180

BQL
390

BQL
BQL
BQL
210
250

Result
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160

Rep Limit
U
U
U
U

U
U

U

U
U
U

Qualifier

07/17/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-001-001-1/1GPL ID:
071904R1Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW6010BAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/26/2004Prep Date:
SW3010APrep Method:

01:37Time Analyzed:
08/05/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
20.7

6.9
BQL
0.24
BQL
BQL
BQL
BQL

1.3
BQL
BQL
BQL
24.2
0.74
BQL
BQL
BQL
BQL
567

BQL
1.3

BQL

Result
200

20
20

5
2
6

1000
5
5

10
150

10
250

5
10

250
20

3
2500

30
10
20

Rep Limit
BN
B
U
B
U
U
U
U
B
U
U
U
B
B
U

UNE
U
U
B
U
B
U

Qualifier

07/21/2004Date Received:
67923Prep Batch: 17287Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-002-002-1/1GPL ID:
071904R2Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW6010BAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/26/2004Prep Date:
SW3010APrep Method:

01:45Time Analyzed:
08/05/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
21.4
BQL
BQL
0.48
BQL
BQL
103

BQL
0.85

5.1
26.4
BQL
35.9

1.4
BQL

44
4.4
1.2

BQL
BQL
BQL
BQL

Result
200

20
20

5
2
6

1000
5
5

10
150

10
250

5
10

250
20

3
2500

30
10
20

Rep Limit
BN
U
U
B
U
U
B
U
B
B
B
U
B
B
U

BNE
B
B
U
U
U
U

Qualifier

07/21/2004Date Received:
67923Prep Batch: 17287Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-003-003-1/1GPL ID:
072004R1Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW6010BAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/26/2004Prep Date:
SW3010APrep Method:

01:52Time Analyzed:
08/05/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.42
BQL
BQL
108
1.2

BQL
BQL
BQL
BQL
26.1

1.8
BQL
BQL
BQL

1.2
373

BQL
0.89
BQL

Result
200

20
20

5
2
6

1000
5
5

10
150

10
250

5
10

250
20

3
2500

30
10
20

Rep Limit
UN
U
U
B
U
U
B
B
U
U
U
U
B
B
U

UNE
U
B
B
U
B
U

Qualifier

07/21/2004Date Received:
67923Prep Batch: 17287Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-004-004-1/1GPL ID:
072004R3Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW6010BAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/26/2004Prep Date:
SW3010APrep Method:

02:00Time Analyzed:
08/05/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
25.1

4.9
BQL
BQL
BQL
BQL
78.3

1.1
0.64
BQL
BQL

1.8
14.2

1.6
BQL
BQL
BQL
0.73
499

BQL
BQL
BQL

Result
200

20
20

5
2
6

1000
5
5

10
150

10
250

5
10

250
20

3
2500

30
10
20

Rep Limit
BN
B
U
U
U
U
B
B
B
U
U
B
B
B
U

UNE
U
B
B
U
U
U

Qualifier

07/21/2004Date Received:
67923Prep Batch: 17287Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-001-001-1/1GPL ID:
071904R1Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW7470AAnalytical Method:

ug/L
 Units

08/04/2004Prep Date:
SW7470A_DIGPrep Method:

12:25Time Analyzed:
08/05/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

BQL
Result

.2
Rep Limit

U
Qualifier

07/21/2004Date Received:
68091Prep Batch: 17287Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-002-002-1/1GPL ID:
071904R2Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW7470AAnalytical Method:

ug/L
 Units

08/04/2004Prep Date:
SW7470A_DIGPrep Method:

12:28Time Analyzed:
08/05/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

BQL
Result

.2
Rep Limit

U
Qualifier

07/21/2004Date Received:
68091Prep Batch: 17287Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-003-003-1/1GPL ID:
072004R1Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW7470AAnalytical Method:

ug/L
 Units

08/04/2004Prep Date:
SW7470A_DIGPrep Method:

12:31Time Analyzed:
08/05/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

BQL
Result

.2
Rep Limit

U
Qualifier

07/21/2004Date Received:
68091Prep Batch: 17287Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-004-004-1/1GPL ID:
072004R3Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW7470AAnalytical Method:

ug/L
 Units

08/04/2004Prep Date:
SW7470A_DIGPrep Method:

12:34Time Analyzed:
08/05/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

BQL
Result

.2
Rep Limit

U
Qualifier

07/21/2004Date Received:
68091Prep Batch: 17287Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-001-007-1/2GPL ID:
071904R1Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520CPrep Method:

02:10Time Analyzed:
07/28/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67909Prep Batch: 69982Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-002-009-1/2GPL ID:
071904R2Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520CPrep Method:

02:39Time Analyzed:
07/28/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67909Prep Batch: 69982Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-003-011-1/2GPL ID:
072004R1Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520CPrep Method:

03:08Time Analyzed:
07/28/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.1
1.1
1.1
1.1
1.1
1.1
1.1

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67909Prep Batch: 69982Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-004-013-1/2GPL ID:
072004R3Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520CPrep Method:

03:37Time Analyzed:
07/28/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67909Prep Batch: 69982Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407135-002-005-1/2GPL ID:
071904R2Client ID:

07/19/2004Date Collected:

D.F. 

WATERMatrix:

SW8270_PAHAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520C-LLPrep Method:

20:36Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67900Prep Batch: 69827Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 5, 2004Date Printed

407135-001-001-1/1
407135-001-007-1/2
407135-002-002-1/1
407135-002-005-1/2
407135-002-009-1/2
407135-003-003-1/1
407135-003-011-1/2
407135-004-004-1/1
407135-004-013-1/2

  GPL ID
071904R1
071904R1
071904R2
071904R2
071904R2
072004R1
072004R1
072004R3
072004R3

Client ID



Reviewed by,
Project Manager
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Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  
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Project Name :  Radford
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-006-007-1/1GPL ID:
DTSB85AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

76
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-007-008-1/1GPL ID:
DTSB81AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

73
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-008-009-1/1GPL ID:
DTSB82AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

79
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-010-011-1/1GPL ID:
DTSB83AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

79
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-011-012-1/1GPL ID:
DTSB84AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

78
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-012-013-1/1GPL ID:
DTSB87AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-013-014-1/1GPL ID:
DTSB86AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

81
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-014-015-1/1GPL ID:
DTSB88AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

80
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-015-016-1/1GPL ID:
DTSB80AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

16:00Time Analyzed:
07/21/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

82
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69651Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-006-007-1/1GPL ID:
DTSB85AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

17:32Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-007-008-1/1GPL ID:
DTSB81AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

20:54Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL

20
56

110
93

220
71
69

130
BQL
210

BQL
69

BQL
73

160

Result
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1

Rep Limit
U
U

U

U

U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-008-009-1/1GPL ID:
DTSB82AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

18:01Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-010-011-1/1GPL ID:
DTSB83AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

18:29Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL

14
11
17

BQL
BQL

14
BQL

37
BQL
BQL
BQL

26
22

Result
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

Rep Limit
U
U
U
U

U
U

U

U
U
U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-011-012-1/1GPL ID:
DTSB84AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

18:58Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-012-013-1/1GPL ID:
DTSB87AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

19:27Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL

9.7
10
18
8.5

BQL
11

BQL
23

BQL
BQL
BQL

8.5
15

Result
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

Rep Limit
U
U
U
U

U

U

U
U
U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-013-014-1/1GPL ID:
DTSB86AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

19:56Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL

23
25
45
20
14
27

BQL
61

BQL
19

BQL
21
40

Result
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2

Rep Limit
U
U
U
U

U

U

U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-014-015-1/1GPL ID:
DTSB88AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

20:25Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL

15
61
52
84
38
24
51

BQL
150

BQL
36

BQL
76
94

Result
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3

Rep Limit
U
U
U

U

U

U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407137-015-016-1/1GPL ID:
DTSB80AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/21/2004Prep Date:
SW3550-LLPrep Method:

21:22Time Analyzed:
07/21/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL

24
24
41
18
8.5
24

BQL
50

BQL
17

BQL
22
35

Result
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

Rep Limit
U
U
U
U

U

U

U

Qualifier

07/21/2004Date Received:
67842Prep Batch: 69659Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 5, 2004Date Printed

407137-015-016-1/1
407137-007-008-1/1
407137-008-009-1/1
407137-010-011-1/1
407137-011-012-1/1
407137-006-007-1/1
407137-013-014-1/1
407137-012-013-1/1
407137-014-015-1/1

  GPL ID
DTSB80A
DTSB81A
DTSB82A
DTSB83A
DTSB84A
DTSB85A
DTSB86A
DTSB87A
DTSB88A

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407138

for

Shaw Environmental & Infrastructure

Project Manager :  Eric Malarek

Project Name :  Radford
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GPL
Laboratories
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-001-001-1/2GPL ID:
NBGSB20AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-002-003-1/1GPL ID:
NBGSB20BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

78
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-003-004-1/1GPL ID:
NBGSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

72
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-004-005-1/1GPL ID:
TMSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

72
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-005-006-1/1GPL ID:
NBGSB20DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

70
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-006-007-1/1GPL ID:
NBGSB21AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-007-008-1/1GPL ID:
NBGSB21BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

81
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-008-009-1/1GPL ID:
NBGSB21CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-009-010-1/1GPL ID:
NBGSB21DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

76
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-010-011-1/1GPL ID:
NBGSB22AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-011-012-1/1GPL ID:
NBGSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

85
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-012-013-1/1GPL ID:
TMSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

85
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-013-014-1/1GPL ID:
NBGSB25BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

89
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-014-015-1/1GPL ID:
NBGSB25CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-015-016-1/1GPL ID:
NBGSB25DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-001-001-1/2GPL ID:
NBGSB20AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

13:33Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
230

BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U

U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-002-003-1/1GPL ID:
NBGSB20BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

09:46Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
43
43
43
43
43
43
43

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-003-004-1/1GPL ID:
NBGSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

10:15Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
46
46
46
46
46
46
46

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-004-005-1/1GPL ID:
TMSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

10:44Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
46
46
46
46
46
46
46

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-005-006-1/1GPL ID:
NBGSB20DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

11:13Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
48
48
48
48
48
48
48

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-006-007-1/1GPL ID:
NBGSB21A DLClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

14:02Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
1300
BQL

Result
160
160
160
160
160
160
160

Rep Limit
U
U
U
U
U

U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

4
4
4
4
4
4
4



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-007-008-1/1GPL ID:
NBGSB21BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

12:11Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-008-009-1/1GPL ID:
NBGSB21CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

14:31Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
180

BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U

U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-009-010-1/1GPL ID:
NBGSB21DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

13:09Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
44
44
44
44
44
44
44

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-010-011-1/1GPL ID:
NBGSB22A DLClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

16:19Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
4600
BQL

Result
810
810
810
810
810
810
810

Rep Limit
U
U
U
U
U

U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

20
20
20
20
20
20
20



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-011-012-1/1GPL ID:
NBGSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

14:07Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-012-013-1/1GPL ID:
TMSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

16:03Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-013-014-1/1GPL ID:
NBGSB25BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

16:32Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
37
37
37
37
37
37
37

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-014-015-1/1GPL ID:
NBGSB25CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

17:01Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-015-016-1/1GPL ID:
NBGSB25DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

17:30Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-001-001-1/2GPL ID:
NBGSB20AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

22:50Time Analyzed:
08/05/2004Date Analyzed:

00:00Prep Time:

Aluminum
Barium
Beryllium
Cadmium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium

 Parameter
15000

90.6
0.54
0.76

14600
14.6

43
19500

5530
499

11
827

BQL
BQL
0.63

Result
19.7

.49
.2

.59
98.5

.49

.99
14.8
24.6

.49

.99
24.6

2
.3
3

Rep Limit

*

*

N*
U
U
B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-001-001-1/2GPL ID:
NBGSB20AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

23:30Time Analyzed:
08/05/2004Date Analyzed:

00:00Prep Time:

Antimony
Arsenic
Chromium
Lead
Sodium
Vanadium
Zinc

 Parameter
BQL

6.8
1000

11200
390
34.6
1700

Result
19.7
19.7

4.9
9.9

2460
9.9

19.7

Rep Limit
UN
B

B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-002-003-1/1GPL ID:
NBGSB20BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

00:53Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
33000

BQL
10.4
20.6
0.45
0.45
545
42.6

3.0
17.3

39400
15.9
690
55.1
11.3
878
1.2

BQL
70.2
BQL
78.1
19.7

Result
19.6

2
2

.49
.2

.59
98.2

.49

.49

.98
14.7

.98
24.6

.49

.98
24.6

2
.29
246
2.9
.98

2

Rep Limit

UN

B
*

*

N*
B
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-003-004-1/1GPL ID:
NBGSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

01:01Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
51400

0.82
16.1
22.8
0.72
0.78
277
54.8

6.8
30.8

55200
34

755
135
24.2
1250

1.3
BQL
72.1
BQL
103
31.9

Result
21.7

2.2
2.2
.54
.22
.65
109
.54
.54
1.1

16.3
1.1

27.2
.54
1.1

27.2
2.2
.33
272
3.3
1.1
2.2

Rep Limit

BN

*

*

N*
B
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-004-005-1/1GPL ID:
TMSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

01:09Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Arsenic
Beryllium
Calcium
Magnesium
Nickel
Potassium
Silver

 Parameter
15.7
0.74
453
836
22.3
1260
BQL

Result
2
.2

99.7
24.9

1
24.9

.3

Rep Limit

*
*

N*
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-004-005-1/1GPL ID:
TMSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

01:17Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Selenium
Sodium
Thallium
Vanadium
Zinc

 Parameter
56300

BQL
23.9
0.65
60.8

5.9
28.6

58400
33.3
125
1.9

76.8
BQL
109
32.9

Result
39.9

4
1

1.2
1
1
2

29.9
2
1
4

498
6
2
4

Rep Limit

UN

B

B
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-005-006-1/1GPL ID:
NBGSB20DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

01:25Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Arsenic
Beryllium
Calcium
Magnesium
Nickel
Potassium

 Parameter
48800

17.5
0.78
79.2
669
25.5
969

Result
20.2

2
.2

101
25.3

1
25.3

Rep Limit

B*
*

N*

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-005-006-1/1GPL ID:
NBGSB20DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

01:33Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Antimony
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Selenium
Silver
Thallium
Vanadium
Zinc

 Parameter
BQL
20.6
0.75
55.8

6.6
29

55600
40.1
156

BQL
BQL
BQL
96.6
31.1

Result
4
1

1.2
1
1
2

30.3
2
1
4

.61
6.1

2
4

Rep Limit
UN

B

U
U
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-006-007-1/1GPL ID:
NBGSB21AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

01:59Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Barium
Beryllium
Cadmium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium

 Parameter
17000

176
0.54

2.4
21800

16.1
69.5

20300
10400

422
10.8
1050
BQL
BQL
0.94

Result
17.4

.43

.17

.52
86.8

.43

.87
13

21.7
.43
.87

21.7
1.7
.26
2.6

Rep Limit

*

*

N*
U
U
B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-006-007-1/1GPL ID:
NBGSB21AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

02:10Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Antimony
Arsenic
Chromium
Lead
Sodium
Vanadium
Zinc

 Parameter
BQL
BQL
1090

16500
937
35.9
6090

Result
34.7
34.7

8.7
17.4
4340
17.4
34.7

Rep Limit
UN
U

B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

20
20
20
20
20
20
20



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-007-008-1/1GPL ID:
NBGSB21BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

02:18Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
15500

0.39
6.5

46.5
0.47
0.27
774
32.9

4.5
9.1

19700
30.4
547
621
7.9
405
0.72
BQL

77
BQL
38.6
29.6

Result
17.1

1.7
1.7
.43
.17
.51

85.6
.43
.43
.86

12.8
.86

21.4
.43
.86

21.4
1.7
.26
214
2.6
.86
1.7

Rep Limit

BN

B
*

*

N*
B
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-008-009-1/1GPL ID:
NBGSB21CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

02:26Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium

 Parameter
16400

0.88
4.9

41.6
0.26
0.37
766
352
4.6

16.1
17700

878
47.7

5.5
608
0.56
BQL
0.46
37.5

Result
17.3

1.7
1.7
.43
.17
.52

86.6
.43
.43
.87
13

21.6
.43
.87

21.6
1.7
.26
2.6
.87

Rep Limit

BN

B
*

*

N*
B
U
B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-008-009-1/1GPL ID:
NBGSB21CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

02:34Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Lead
Sodium
Zinc

 Parameter
4090
BQL
647

Result
4.3

1080
8.7

Rep Limit

U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

5
5
5



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-009-010-1/1GPL ID:
NBGSB21DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

02:42Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
36900

0.96
13.3
25.9
0.59
0.58
347
53.1

3.5
17.6

46400
24.7
864
62.1
13.9
939
1.4

0.13
84.7
BQL
86.5
23.1

Result
20.4

2
2

.51
.2

.61
102
.51
.51

1
15.3

1
25.5

.51
1

25.5
2

.31
255
3.1

1
2

Rep Limit

BN

B
*

*

N*
B
B
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-010-011-1/1GPL ID:
NBGSB22AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

02:50Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Barium
Beryllium
Cadmium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium

 Parameter
12700

618
0.47
10.6

15000
77.9
567

40400
7480

435
21

1190
BQL
0.99

6.3

Result
17.7

.44

.18

.53
88.3

.44

.88
13.3
22.1

.44

.88
22.1

1.8
.27
2.7

Rep Limit

*

*

N*
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-010-011-1/1GPL ID:
NBGSB22AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

03:02Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Antimony
Arsenic
Chromium
Sodium
Vanadium
Zinc

 Parameter
25.5
36.6
9690
2020
40.5

15800

Result
88.3
88.3
22.1

11000
44.2
88.3

Rep Limit
BN
B

B
B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

50
50
50
50
50
50



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-010-011-1/1GPL ID:
NBGSB22AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/26/2004Prep Date:
SW3050BPrep Method:

14:12Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Lead
 Parameter

111000
Result

88.3
Rep Limit Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

100



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-011-012-1/1GPL ID:
NBGSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

03:15Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
13700

0.37
4.1

25.9
0.29
0.19
820

23
4.1
4.0

16700
575
182
4.2
514
0.68
BQL
73.7
BQL
35.3
14.2

Result
18.5

1.9
1.9
.46
.19
.56

92.6
.46
.46
.93

13.9
23.1

.46

.93
23.1

1.9
.28
231
2.8
.93
1.9

Rep Limit

BN

B
*

*

N*
B
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-011-012-1/1GPL ID:
NBGSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/26/2004Prep Date:
SW3050BPrep Method:

09:41Time Analyzed:
08/07/2004Date Analyzed:

00:00Prep Time:

Lead
 Parameter

26.2
Result

.93
Rep Limit Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-012-013-1/1GPL ID:
TMSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

03:23Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
15100

0.27
3.7

27.1
0.30
0.19
891

18
3.1
4.7

16700
580
167
5.2
535
0.71
BQL
57.6
BQL
33.6
12.3

Result
16.1

1.6
1.6

.4
.16
.48

80.4
.4
.4
.8

12.1
20.1

.4

.8
20.1

1.6
.24
201
2.4

.8
1.6

Rep Limit

BN

B
*

*

N*
B
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-012-013-1/1GPL ID:
TMSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/26/2004Prep Date:
SW3050BPrep Method:

09:49Time Analyzed:
08/07/2004Date Analyzed:

00:00Prep Time:

Lead
 Parameter

16
Result

.8
Rep Limit Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-013-014-1/1GPL ID:
NBGSB25BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

03:50Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium

 Parameter
11500

BQL
4.3

73.8
0.51
0.86
4170
14.9
13.4
313

38600
63.5
2800

675
7.3
701
1.4

BQL
BQL
23.9

Result
16.9

1.7
1.7
.42
.17
.51

84.3
.42
.42
.84

12.6
.84

21.1
.42
.84

21.1
1.7
.25
2.5
.84

Rep Limit

UN

*

*

N*
B
U
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-013-014-1/1GPL ID:
NBGSB25BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

03:58Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Sodium
Zinc

 Parameter
169
686

Result
421
3.4

Rep Limit
B

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-014-015-1/1GPL ID:
NBGSB25CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

04:06Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
11600

0.42
12.7
27.4
0.40
0.44
941
29.6

4.0
8.6

42300
24.1
658
221
4.8
469
1.5

BQL
69.7
BQL
62.1
20.7

Result
16.7

1.7
1.7
.42
.17

.5
83.5

.42

.42

.84
12.5

.84
20.9

.42

.84
20.9

1.7
.25
209
2.5
.84
1.7

Rep Limit

BN

B
*

*

N*
B
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-015-016-1/1GPL ID:
NBGSB25DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/26/2004Prep Date:
SW3050BPrep Method:

04:14Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
20300

0.43
6.1
26

0.39
0.26
1010

24
2.8
12

23400
11.1
779
63.9

8.7
793

BQL
BQL
77.4
BQL
46.3
17.8

Result
17.9

1.8
1.8
.45
.18
.54

89.4
.45
.45
.89

13.4
.89

22.4
.45
.89

22.4
1.8
.27
224
2.7
.89
1.8

Rep Limit

BN

B
*

*

N*
U
U
B
U

Qualifier

07/21/2004Date Received:
67924Prep Batch: 17308Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 9, 2004Date Printed

407138-001-001-1/2
407138-001-001-1/2
407138-002-003-1/1
407138-003-004-1/1
407138-004-005-1/1
407138-004-005-1/1
407138-005-006-1/1
407138-005-006-1/1
407138-006-007-1/1
407138-006-007-1/1
407138-007-008-1/1
407138-008-009-1/1
407138-008-009-1/1
407138-009-010-1/1
407138-010-011-1/1
407138-010-011-1/1
407138-010-011-1/1
407138-011-012-1/1
407138-011-012-1/1
407138-012-013-1/1
407138-012-013-1/1
407138-013-014-1/1
407138-013-014-1/1
407138-014-015-1/1
407138-015-016-1/1

  GPL ID
NBGSB20A
NBGSB20A
NBGSB20B
NBGSB20C
TMSB20C
TMSB20C
NBGSB20D
NBGSB20D
NBGSB21A
NBGSB21A
NBGSB21B
NBGSB21C
NBGSB21C
NBGSB21D
NBGSB22A
NBGSB22A
NBGSB22A
NBGSB22B
NBGSB22B
TMSB22B
TMSB22B
NBGSB25B
NBGSB25B
NBGSB25C
NBGSB25D

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407138

for

Shaw Environmental & Infrastructure

Project Manager: Eric Malarek

Project Name :  Radford

August 9, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-001-001-1/2GPL ID:
NBGSB20AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:53Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.045
Result

.033
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-002-003-1/1GPL ID:
NBGSB20BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:10Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.17
Result

.036
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-003-004-1/1GPL ID:
NBGSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:13Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.16
Result

.035
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-004-005-1/1GPL ID:
TMSB20CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:16Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.23
Result

.044
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-005-006-1/1GPL ID:
NBGSB20DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:19Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.13
Result

.042
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-006-007-1/1GPL ID:
NBGSB21AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:22Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.039
Result

.029
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-007-008-1/1GPL ID:
NBGSB21BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:25Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.029
Result

.035
Rep Limit

B
Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-008-009-1/1GPL ID:
NBGSB21CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:28Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.040
Result

.034
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-009-010-1/1GPL ID:
NBGSB21DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:31Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.25
Result

.039
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-010-011-1/1GPL ID:
NBGSB22AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:33Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.031
Result

.034
Rep Limit

B
Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-011-012-1/1GPL ID:
NBGSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:43Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.039
Result

.031
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-012-013-1/1GPL ID:
TMSB22BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:46Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.028
Result

.033
Rep Limit

B
Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-013-014-1/1GPL ID:
NBGSB25BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:49Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.021
Result

.027
Rep Limit

B
Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-014-015-1/1GPL ID:
NBGSB25CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:52Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.060
Result

.032
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407138-015-016-1/1GPL ID:
NBGSB25DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:55Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.078
Result

.034
Rep Limit Qualifier

07/21/2004Date Received:
68062Prep Batch: 17308Analysis Batch:

1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 9, 2004Date Printed

407138-001-001-1/2
407138-002-003-1/1
407138-003-004-1/1
407138-004-005-1/1
407138-005-006-1/1
407138-006-007-1/1
407138-007-008-1/1
407138-008-009-1/1
407138-009-010-1/1
407138-010-011-1/1
407138-011-012-1/1
407138-012-013-1/1
407138-013-014-1/1
407138-014-015-1/1
407138-015-016-1/1

  GPL ID
NBGSB20A
NBGSB20B
NBGSB20C
TMSB20C
NBGSB20D
NBGSB21A
NBGSB21B
NBGSB21C
NBGSB21D
NBGSB22A
NBGSB22B
TMSB22B
NBGSB25B
NBGSB25C
NBGSB25D

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407140

for

Shaw Environmental & Infrastructure

Project Manager :  Eric Malarek

Project Name :  Radford

August 5, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-002-005-1/1GPL ID:
DTSB48BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

82
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-003-006-1/1GPL ID:
DTSB55BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

80
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-004-007-1/1GPL ID:
DTSB59BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

81
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-005-008-1/1GPL ID:
DTSB67BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

82
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-006-009-1/1GPL ID:
DTSB77BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-001-001-1/4GPL ID:
072004R2Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW8082Analytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520CPrep Method:

04:06Time Analyzed:
07/28/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67909Prep Batch: 69982Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-002-005-1/1GPL ID:
DTSB48BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

04:56Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-003-006-1/1GPL ID:
DTSB55BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

05:25Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
42
42
42
42
42
42
42

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-004-007-1/1GPL ID:
DTSB59BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

05:54Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-005-008-1/1GPL ID:
DTSB67BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

06:23Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-006-009-1/1GPL ID:
DTSB77BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/23/2004Prep Date:
SW3540CPrep Method:

06:52Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67908Prep Batch: 69980Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-001-004-4/4GPL ID:
072004R2Client ID:

07/20/2004Date Collected:

D.F. 

WATERMatrix:

SW8270_PAHAnalytical Method:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

 Units

07/22/2004Prep Date:
SW3520C-LLPrep Method:

21:03Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67900Prep Batch: 69827Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-002-005-1/1GPL ID:
DTSB48BDLClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

17:24Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
89

1800
BQL
3100
6100
5400
8100
3000
2400
5500
BQL

16000
1800
2900

320
14000
10000

Result
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

Rep Limit

U

E
E
E

E
U
E

E
E

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-002-005-1/1GPL ID:
DTSB48BDL2Client ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

18:00Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
1600
BQL
2800
5900
5000
7700
2800
1800
5200
BQL

17000
1600
2900
BQL

14000
9800

Result
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810

Rep Limit
U

U

U

U

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-003-006-1/1GPL ID:
DTSB55BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

02:38Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
24
78

BQL
73

150
120
180

61
56

140
20

510
72
68

160
480
280

Result
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3

Rep Limit

U

E

E

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69828Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-003-006-1/1GPL ID:
DTSB55BDLClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

15:04Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
26
76

BQL
67

150
120
170

62
66

130
BQL
470

69
65

160
430
260

Result
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

Rep Limit

U

U

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69829Analysis Batch:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-004-007-1/1GPL ID:
DTSB59BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

23:51Time Analyzed:
07/26/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69828Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-005-008-1/1GPL ID:
DTSB67BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

00:18Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69828Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407140-006-009-1/1GPL ID:
DTSB77BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8270_PAHAnalytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/22/2004Prep Date:
SW3540CPrep Method:

00:46Time Analyzed:
07/27/2004Date Analyzed:

00:00Prep Time:

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)Anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

Rep Limit
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67933Prep Batch: 69828Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-001-011-1/1GPL ID:
NBGSB22CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

81
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-002-001-1/2GPL ID:
NBGSB22DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

72
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-003-012-1/1GPL ID:
NBGSB23AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

86
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-004-013-1/1GPL ID:
NBGSB23BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-005-003-1/1GPL ID:
NBGSB23CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-006-004-1/1GPL ID:
NBGSB23DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-007-005-1/1GPL ID:
NBGSB24AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

88
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-008-006-1/1GPL ID:
NBGSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-009-007-1/1GPL ID:
TMSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

86
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-010-008-1/1GPL ID:
NBGSB24CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

85
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-011-009-1/1GPL ID:
NBGSB24DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

87
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-012-010-1/1GPL ID:
NBGSB25AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

17:00Time Analyzed:
07/22/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

91
Result

1.0
Rep Limit Qualifier

07/21/2004Date Received:
Prep Batch: 69703Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-001-011-1/1GPL ID:
NBGSB22CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

17:13Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
33400

0.71
10.2
23.8
0.58
BQL
996
53.6

3.3
16.2

38500
143

1100
63.4
12.7
1080
BQL
BQL
52.1

1.2
76.8
45.5

Result
16.4

1.6
1.6
.41
.16
.49

82.1
.41
.41
.82

12.3
.82

20.5
.41
.82

20.5
1.6
.25
205
2.5
.82
1.6

Rep Limit

BN

U

*

U
U
B
B

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-002-001-1/2GPL ID:
NBGSB22DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

17:21Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
0.68
10.1
24.1

1.2
BQL
76.1
41.3

6.5
30

45400
34.9
1120
74.6
23.2
1080
BQL
BQL
60.4
0.71
84.9

31

Result
2.2
2.2
.56
.22
.67
111
.56
.56
1.1

16.7
1.1

27.8
.56
1.1

27.8
2.2
.33
278
3.3
1.1
2.2

Rep Limit
BN

U
B

*

U
U
B
B

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-002-001-1/2GPL ID:
NBGSB22DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/24/2004Prep Date:
SW3050BPrep Method:

19:17Time Analyzed:
08/02/2004Date Analyzed:

00:00Prep Time:

Aluminum
 Parameter

54900
Result

44.5
Rep Limit Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-003-012-1/1GPL ID:
NBGSB23AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

18:01Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
17300

0.86
6.3

36.6
0.36
BQL
1930
50.8

3.9
10.8

20400
348

1330
110
7.5
691

BQL
BQL
104

BQL
42.9
159

Result
17
1.7
1.7
.42
.17
.51

84.9
.42
.42
.85

12.7
.85

21.2
.42
.85

21.2
1.7
.25
212
2.5
.85
1.7

Rep Limit

BN

U

*

U
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-004-013-1/1GPL ID:
NBGSB23BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

18:38Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
26400

0.53
7.8

21.1
0.37
BQL
440
54.3

3.7
10.6

27400
147
683
39.2

9.7
864
0.68
BQL
65.5
BQL
56.1
31.1

Result
18
1.8
1.8
.45
.18
.54

89.9
.45
.45

.9
13.5

.9
22.5

.45
.9

22.5
1.8
.27
225
2.7

.9
1.8

Rep Limit

BN

U

*

B
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-005-003-1/1GPL ID:
NBGSB23CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

18:46Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
21000

0.51
7.3

16.2
0.30
BQL
122
31.8

3.3
8.5

25700
50.1
372
63.7

8.0
580
0.65
BQL
41.3
BQL
48.2

23

Result
17.5

1.8
1.8
.44
.18
.53

87.7
.44
.44
.88

13.2
.88

21.9
.44
.88

21.9
1.8
.26
219
2.6
.88
1.8

Rep Limit

BN

U

*

B
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-006-004-1/1GPL ID:
NBGSB23DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

18:54Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
18000

0.33
4.5

14.6
0.25
BQL
27.1
26.9

2.8
6.7

16900
10

296
36.2

6.7
369

BQL
BQL
56.8
BQL

34
8.9

Result
18.2

1.8
1.8
.45
.18
.55

90.9
.45
.45
.91

13.6
.91

22.7
.45
.91

22.7
1.8
.27
227
2.7
.91
1.8

Rep Limit

BN

U
B

*

U
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-007-005-1/1GPL ID:
NBGSB24AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

19:02Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Thallium
Vanadium

 Parameter
13000

0.75
5.6

97.1
0.47
0.28
9580

174
6.8

37.9
13700

1710
4850

407
8.1
604

BQL
BQL
29.2

Result
16.5

1.7
1.7
.41
.17

.5
82.6

.41

.41

.83
12.4

.83
20.6

.41

.83
20.6

1.7
2.5
.83

Rep Limit

BN

B

*

U
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-007-005-1/1GPL ID:
NBGSB24AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

20:15Time Analyzed:
08/02/2004Date Analyzed:

00:00Prep Time:

Silver
Sodium
Zinc

 Parameter
BQL
137
875

Result
1.2

1030
8.3

Rep Limit
U
B

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

5
5
5



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-008-006-1/1GPL ID:
NBGSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

19:10Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
13500

0.53
7.2

48.1
0.54
BQL
777

26
5.9
8.5

23400
27.4
526
471
7.7
444

BQL
BQL
74.5
BQL
42.3
34.8

Result
18.4

1.8
1.8
.46
.18
.55

91.8
.46
.46
.92

13.8
.92

22.9
.46
.92

22.9
1.8
.28
229
2.8
.92
1.8

Rep Limit

BN

U

*

U
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-009-007-1/1GPL ID:
TMSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

19:18Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

 Parameter
14100

BQL
5.7

50.1
0.52
BQL
804
20.4

5.9
8.9

16600
29.2
552
474
8.3
466

BQL
46.4
BQL
34.2
39.8

Result
17
1.7
1.7
.43
.17
.51

85.2
.43
.43
.85

12.8
.85

21.3
.43
.85

21.3
1.7
213
2.6
.85
1.7

Rep Limit

UN

U

*

U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-009-007-1/1GPL ID:
TMSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/24/2004Prep Date:
SW3050BPrep Method:

20:23Time Analyzed:
08/02/2004Date Analyzed:

00:00Prep Time:

Silver
 Parameter

BQL
Result

.51
Rep Limit

U
Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-010-008-1/1GPL ID:
NBGSB24CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

19:26Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
13200

BQL
3.9

52.4
0.63
BQL
608
16.1
10.6

5.1
12500

23.2
688
501
6.6
507

BQL
BQL
52.9
BQL
28.1
20.1

Result
16.9

1.7
1.7
.42
.17
.51

84.5
.42
.42
.85

12.7
.85

21.1
.42
.85

21.1
1.7
.25
211
2.5
.85
1.7

Rep Limit

UN

U

*

U
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-011-009-1/1GPL ID:
NBGSB24DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

20:17Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
16000

0.41
3.6

27.3
0.29
BQL
414

18
3.3
5.8

15100
10

646
110
6.1
649

BQL
BQL
47.3
BQL
32.8
11.1

Result
17.4

1.7
1.7
.43
.17
.52

86.9
.43
.43
.87
13
.87

21.7
.43
.87

21.7
1.7
.26
217
2.6
.87
1.7

Rep Limit

BN

U

*

U
U
B
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-012-010-1/1GPL ID:
NBGSB25AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

20:25Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium

 Parameter
17100

2.6
6.5
202
0.53

1.4
37700

494
9.7

95.4
19900
19700

290
13.8
1430
BQL
BQL
BQL
35.4

Result
16.7

1.7
1.7
.42
.17

.5
83.5

.42

.42

.84
12.5
20.9

.42

.84
20.9

1.7
.25
2.5
.84

Rep Limit

N

U
U
U

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-012-010-1/1GPL ID:
NBGSB25AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg

 Units

07/24/2004Prep Date:
SW3050BPrep Method:

20:31Time Analyzed:
08/02/2004Date Analyzed:

00:00Prep Time:

Lead
Sodium
Zinc

 Parameter
5610

404
4040

Result
8.4

2090
16.7

Rep Limit
*
B

Qualifier

07/21/2004Date Received:
67915Prep Batch: 17277Analysis Batch:

10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-001-011-1/1GPL ID:
NBGSB22CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:01Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.20
Result

.036
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-002-001-1/2GPL ID:
NBGSB22DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:04Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.10
Result

.038
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-003-012-1/1GPL ID:
NBGSB23AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:12Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.035
Result

.031
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-004-013-1/1GPL ID:
NBGSB23BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:15Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.089
Result

.032
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-005-003-1/1GPL ID:
NBGSB23CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:18Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.041
Result

.027
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-006-004-1/1GPL ID:
NBGSB23DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:21Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.040
Result

.029
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-007-005-1/1GPL ID:
NBGSB24AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

17:58Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.036
Result

.03
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-008-006-1/1GPL ID:
NBGSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:33Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.038
Result

.024
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-009-007-1/1GPL ID:
TMSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:36Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.038
Result

.026
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-010-008-1/1GPL ID:
NBGSB24CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:39Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.058
Result

.029
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-011-009-1/1GPL ID:
NBGSB24DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:42Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.031
Result

.035
Rep Limit

B*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-012-010-1/1GPL ID:
NBGSB25AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW7471_DIGPrep Method:

16:45Time Analyzed:
08/04/2004Date Analyzed:

14:00Prep Time:

Mercury
 Parameter

0.040
Result

.032
Rep Limit

*
Qualifier

07/21/2004Date Received:
68060Prep Batch: 17281Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-001-011-1/1GPL ID:
NBGSB22CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

14:50Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-002-001-1/2GPL ID:
NBGSB22DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

15:19Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
46
46
46
46
46
46
46

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-003-012-1/1GPL ID:
NBGSB23AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

16:46Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-004-013-1/1GPL ID:
NBGSB23BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

17:15Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-005-003-1/1GPL ID:
NBGSB23CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

17:44Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-006-004-1/1GPL ID:
NBGSB23DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

19:11Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-007-005-1/1GPL ID:
NBGSB24AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

11:08Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
140

BQL

Result
38
38
38
38
38
38
38

Rep Limit
U
U
U
U
U

U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-008-006-1/1GPL ID:
NBGSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

20:09Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-009-007-1/1GPL ID:
TMSB24BClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

20:38Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-010-008-1/1GPL ID:
NBGSB24CClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

21:07Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-011-009-1/1GPL ID:
NBGSB24DClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

21:36Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
39
39
39
39
39
39
39

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407146-012-010-1/1GPL ID:
NBGSB25A DL Client ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/26/2004Prep Date:
SW3540CPrep Method:

11:37Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
560

BQL

Result
74
74
74
74
74
74
74

Rep Limit
U
U
U
U
U

U

Qualifier

07/21/2004Date Received:
67934Prep Batch: 69984Analysis Batch:

2
2
2
2
2
2
2



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 5, 2004Date Printed

407146-001-011-1/1
407146-002-001-1/2
407146-003-012-1/1
407146-004-013-1/1
407146-005-003-1/1
407146-006-004-1/1
407146-007-005-1/1
407146-008-006-1/1
407146-010-008-1/1
407146-011-009-1/1
407146-012-010-1/1
407146-012-010-1/1
407146-012-010-1/1
407146-009-007-1/1

  GPL ID
NBGSB22C
NBGSB22D
NBGSB23A
NBGSB23B
NBGSB23C
NBGSB23D
NBGSB24A
NBGSB24B
NBGSB24C
NBGSB24D
NBGSB25A
NBGSB25A DL
NBGSB25A DL 
TMSB24B

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407170

for

Shaw Environmental & Infrastructure

Project Manager: Eric Malarek

Project Name :  Radford

August 17, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407170-012-018-1/1GPL ID:
NRUDW03Client ID:

07/23/2004Date Collected:

D.F. 

WATERMatrix:

E410.4Analytical Method:

mg/L
 Units

Prep Date:
Prep Method:

11:45Time Analyzed:
08/12/2004Date Analyzed:

Prep Time:

COD - Chemical Oxygen Demand
 Parameter

1600
Result

100
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 70205Analysis Batch:

20



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 17, 2004Date Printed

407170-012-018-1/1
  GPL ID

NRUDW03
Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407170

for

Shaw Environmental & Infrastructure

Project Manager: Eric Malarek

Project Name :  Radford

August 17, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407170-011-016-1/1GPL ID:
NRUDW02Client ID:

07/23/2004Date Collected:

D.F. 

SOILMatrix:

SW8332Analytical Method:

ug/kg
 Units

07/28/2004Prep Date:
EXT_8332Prep Method:

13:39Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Nitroglycerine
 Parameter

BQL
Result

6000
Rep Limit

U
Qualifier

07/24/2004Date Received:
67984Prep Batch: 70082Analysis Batch:

1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 17, 2004Date Printed

407170-011-016-1/1
  GPL ID

NRUDW02
Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407171

for

Shaw Environmental & Infrastructure

Project Manager :  Eric Malarek

Project Name :  Radford

August 11, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-001-001-1/1GPL ID:
WBGTS08Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

6.1
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-002-002-1/1GPL ID:
WBGTS22Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

6.4
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-003-003-1/1GPL ID:
WBGTS18Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.040
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-004-004-1/1GPL ID:
WBGTS15Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.050
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-005-005-1/1GPL ID:
WBGTS21Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.36
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-006-006-1/1GPL ID:
WBGTS20Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.11
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-007-007-1/1GPL ID:
WBGTS19Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.48
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-008-008-1/1GPL ID:
WBGTS17Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.67
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-009-009-1/1GPL ID:
WBGTS16Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.070
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-010-010-1/1GPL ID:
WBGTS07Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

3.2
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-011-011-1/1GPL ID:
WBGTS06Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

3.6
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-012-012-1/1GPL ID:
WBGTS05Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.82
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-013-013-1/1GPL ID:
WBGTS04Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.70
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-014-014-1/1GPL ID:
WBGTS03Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.87
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-015-015-1/1GPL ID:
WBGTS02Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.72
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-016-016-1/1GPL ID:
WBGTS01Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

LIPIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

00:00Time Analyzed:
08/03/2004Date Analyzed:

Prep Time:

Percent Lipids
 Parameter

0.71
Result

0
Rep Limit Qualifier

07/23/2004Date Received:
Prep Batch: 70019Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-001-001-1/1GPL ID:
WBGTS08Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

04:40Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
14.9
BQL
BQL
0.75
BQL
BQL
5490
0.42
BQL
0.80
31.2
BQL
270
0.80
BQL
BQL
BQL
717

BQL
BQL
10.7

Result
7.4
.74
.74
.19

.074
.22
37
.19
.19
.37
5.6
.37
9.3
.19
.37
.74
.11

92.6
1.1
.37
.74

Rep Limit

U
U

U
U
N

U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-001-001-1/1GPL ID:
WBGTS08Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

17:08Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2870
Result

18.5
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-002-002-1/1GPL ID:
WBGTS22Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

04:48Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
604

BQL
BQL
0.52
11.9
BQL
206

BQL
BQL
BQL
BQL
418

BQL
BQL

6.9

Result
7.4
.74
.74
.18

.074
.22

36.8
.18
.18
.37
5.5
.37
9.2
.18
.37
.74
.11

91.9
1.1
.37
.74

Rep Limit
U
U
U
U
U
U
N
U
U

U

U
U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-002-002-1/1GPL ID:
WBGTS22Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

17:57Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2790
Result

18.4
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-003-003-1/1GPL ID:
WBGTS18Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

05:47Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL

1.0
BQL
BQL
8720
0.24
BQL
BQL
BQL
BQL
300
0.76
BQL
BQL
BQL
1070
BQL
BQL
13.5

Result
7.4
.74
.74
.18

.074
.22

36.8
.18
.18
.37
5.5
.37
9.2
.18
.37
.74
.11

91.9
1.1
.37
.74

Rep Limit
U
U
U

U
U
N

U
U
U
U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-003-003-1/1GPL ID:
WBGTS18Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

18:36Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2600
Result

18.4
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-004-004-1/1GPL ID:
WBGTS15Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

05:55Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
688

BQL
BQL
BQL
BQL
BQL
262

BQL
BQL
BQL
BQL
693

BQL
BQL

9.1

Result
7.8
.78
.78
.19

.078
.23

38.9
.19
.19
.39
5.8
.39
9.7
.19
.39
.78
.12

97.3
1.2
.39
.78

Rep Limit
U
U
U
U
U
U
N
U
U
U
U
U

U
U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-004-004-1/1GPL ID:
WBGTS15Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

18:44Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

3170
Result

19.5
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-005-005-1/1GPL ID:
WBGTS21Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

06:03Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.34
BQL
BQL
1130
BQL
BQL
BQL
BQL
BQL
209
0.53
BQL
BQL
BQL
792

BQL
BQL

8.6

Result
7.4
.74
.74
.19

.074
.22
37
.19
.19
.37
5.6
.37
9.3
.19
.37
.74
.11

92.6
1.1
.37
.74

Rep Limit
U
U
U

U
U
N
U
U
U
U
U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-005-005-1/1GPL ID:
WBGTS21Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

18:52Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2850
Result

18.5
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-006-006-1/1GPL ID:
WBGTS20Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

06:11Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.38
BQL
BQL
2840
BQL
BQL
BQL
BQL
BQL
234
0.24
BQL
BQL
BQL
764

BQL
BQL
11.2

Result
7.4
.74
.74
.19

.074
.22

37.2
.19
.19
.37
5.6
.37
9.3
.19
.37
.74
.11

92.9
1.1
.37
.74

Rep Limit
U
U
U

U
U
N
U
U
U
U
U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-006-006-1/1GPL ID:
WBGTS20Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

18:59Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2770
Result

18.6
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-007-007-1/1GPL ID:
WBGTS19Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

06:19Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.29
BQL
BQL
1650
BQL
BQL
BQL
BQL
BQL
232

BQL
BQL
BQL
BQL
869

BQL
BQL

9.0

Result
7.4
.74
.74
.18

.074
.22

36.9
.18
.18
.37
5.5
.37
9.2
.18
.37
.74
.11

92.3
1.1
.37
.74

Rep Limit
U
U
U

U
U
N
U
U
U
U
U

U
U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-007-007-1/1GPL ID:
WBGTS19Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

19:07Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2900
Result

18.5
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-008-008-1/1GPL ID:
WBGTS17Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

06:27Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.25
BQL
BQL
1790
BQL
BQL
BQL
BQL
BQL
232

BQL
BQL
BQL
BQL
858

BQL
BQL

9.3

Result
7.4
.74
.74
.19

.074
.22

37.2
.19
.19
.37
5.6
.37
9.3
.19
.37
.74
.11

92.9
1.1
.37
.74

Rep Limit
U
U
U

U
U
N
U
U
U
U
U

U
U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-008-008-1/1GPL ID:
WBGTS17Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

19:33Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2990
Result

18.6
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-009-009-1/1GPL ID:
WBGTS16Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

06:35Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.24
BQL
BQL
2180
BQL
BQL
0.56
BQL
BQL
236
0.23
BQL
BQL
BQL
902

BQL
BQL
11.5

Result
7.5
.75
.75
.19

.075
.22

37.3
.19
.19
.37
5.6
.37
9.3
.19
.37
.75
.11

93.3
1.1
.37
.75

Rep Limit
U
U
U

U
U
N
U
U

U
U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-009-009-1/1GPL ID:
WBGTS16Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

19:41Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2840
Result

18.7
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-010-010-1/1GPL ID:
WBGTS07Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

06:43Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
50.7
BQL
BQL

2.4
BQL
BQL
6280
0.63
BQL
0.47
74.2
BQL
262
2.0

BQL
BQL
BQL
1010
BQL
BQL
12.5

Result
7.4
.74
.74
.19

.074
.22
37
.19
.19
.37
5.6
.37
9.3
.19
.37
.74
.11

92.6
1.1
.37
.74

Rep Limit

U
U

U
U
N

U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-010-010-1/1GPL ID:
WBGTS07Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

19:49Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2670
Result

18.5
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-011-011-1/1GPL ID:
WBGTS06Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

07:10Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL

2.0
BQL
BQL

10700
0.30
BQL
0.45

24
BQL
294
2.7

BQL
BQL
BQL
962

BQL
BQL
13.7

Result
7.5
.75
.75
.19

.075
.22

37.3
.19
.19
.37
5.6
.37
9.3
.19
.37
.75
.11

93.3
1.1
.37
.75

Rep Limit
U
U
U

U
U
N

U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-011-011-1/1GPL ID:
WBGTS06Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

19:56Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2640
Result

18.7
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-012-012-1/1GPL ID:
WBGTS05Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

07:18Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
34.7
BQL
BQL
0.84
BQL
BQL
7390
0.47
BQL
BQL
70.6
BQL
313
1.0

BQL
BQL
BQL
962

BQL
BQL
16.8

Result
7.3
.73
.73
.18

.073
.22

36.5
.18
.18
.36
5.5
.36
9.1
.18
.36
.73
.11

91.2
1.1
.36
.73

Rep Limit

U
U

U
U
N

U
U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-012-012-1/1GPL ID:
WBGTS05Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

20:04Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2750
Result

18.2
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-013-013-1/1GPL ID:
WBGTS04Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

07:26Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
BQL
BQL
BQL
0.88
BQL
BQL
9970
0.65
BQL
0.44
30.1
BQL
275
1.4

BQL
BQL
BQL
1100
BQL
BQL
17.2

Result
7.6
.76
.76
.19

.076
.23

38.2
.19
.19
.38
5.7
.38
9.5
.19
.38
.76
.11

95.4
1.1
.38
.76

Rep Limit
U
U
U

U
U
N

U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-013-013-1/1GPL ID:
WBGTS04Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

20:12Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2720
Result

19.1
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-014-014-1/1GPL ID:
WBGTS03Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

07:34Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
11.3
BQL
BQL

1.0
BQL
BQL
9360
0.35
BQL
BQL
38.9
BQL
356
1.7

BQL
BQL
BQL
1190
BQL
BQL

20

Result
7.5
.75
.75
.19

.075
.22

37.3
.19
.19
.37
5.6
.37
9.3
.19
.37
.75
.11

93.3
1.1
.37
.75

Rep Limit

U
U

U
U
N

U
U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-014-014-1/1GPL ID:
WBGTS03Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

20:20Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2650
Result

18.7
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-015-015-1/1GPL ID:
WBGTS02Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

07:42Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
24.9
BQL
BQL

2.1
BQL
BQL

14300
0.44
BQL
0.47
60.4
BQL
402
3.5

BQL
BQL
BQL
1060
BQL
BQL
25.1

Result
7.4
.74
.74
.19

.074
.22

37.2
.19
.19
.37
5.6
.37
9.3
.19
.37
.74
.11

92.9
1.1
.37
.74

Rep Limit

U
U

U
U
N

U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-015-015-1/1GPL ID:
WBGTS02Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

20:28Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2590
Result

18.6
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-016-016-1/1GPL ID:
WBGTS01Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

08/03/2004Prep Date:
SW3050BPrep Method:

07:50Time Analyzed:
08/06/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
19.7
BQL
BQL

1.8
BQL
BQL
8940
0.26
BQL
0.56
44.8
BQL
286
2.3

BQL
BQL
BQL
1140
BQL
BQL
15.3

Result
7
.7
.7

.17

.07

.21
34.8

.17

.17

.35
5.2
.35
8.7
.17
.35

.7

.1
87.1

1
.35

.7

Rep Limit

U
U

U
U
N

U

U

U
U
U

U
U

Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-016-016-1/1GPL ID:
WBGTS01Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

08/03/2004Prep Date:
SW3050BPrep Method:

20:35Time Analyzed:
08/10/2004Date Analyzed:

00:00Prep Time:

Potassium
 Parameter

2600
Result

17.4
Rep Limit

E
Qualifier

07/23/2004Date Received:
68044Prep Batch: 17332Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-001-001-1/1GPL ID:
WBGTS08Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:07Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.024
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-002-002-1/1GPL ID:
WBGTS22Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:26Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.087
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-003-003-1/1GPL ID:
WBGTS18Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:29Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.069
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-004-004-1/1GPL ID:
WBGTS15Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:33Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.056
Result

.019
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-005-005-1/1GPL ID:
WBGTS21Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:37Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.036
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-006-006-1/1GPL ID:
WBGTS20Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:40Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.050
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-007-007-1/1GPL ID:
WBGTS19Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:44Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.019
Result

.019
Rep Limit

B
Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-008-008-1/1GPL ID:
WBGTS17Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:48Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.030
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-009-009-1/1GPL ID:
WBGTS16Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:51Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.087
Result

.019
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-010-010-1/1GPL ID:
WBGTS07Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

14:55Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.028
Result

.019
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-011-011-1/1GPL ID:
WBGTS06Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

15:06Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.028
Result

.019
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-012-012-1/1GPL ID:
WBGTS05Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

15:10Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.047
Result

.018
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-013-013-1/1GPL ID:
WBGTS04Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

15:13Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.078
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-014-014-1/1GPL ID:
WBGTS03Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

15:17Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.071
Result

.019
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-015-015-1/1GPL ID:
WBGTS02Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

15:21Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.040
Result

.02
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-016-016-1/1GPL ID:
WBGTS01Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/07/2004Prep Date:
SW7471_DIGPrep Method:

15:25Time Analyzed:
08/08/2004Date Analyzed:

11:00Prep Time:

Mercury
 Parameter

0.037
Result

.019
Rep Limit Qualifier

07/23/2004Date Received:
68148Prep Batch: 17332Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-001-001-1/1GPL ID:
WBGTS08Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

10:31Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-002-002-1/1GPL ID:
WBGTS22Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

11:00Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-003-003-1/1GPL ID:
WBGTS18Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

12:27Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-004-004-1/1GPL ID:
WBGTS15Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

12:56Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-005-005-1/1GPL ID:
WBGTS21Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

13:25Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-006-006-1/1GPL ID:
WBGTS20Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

13:54Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-007-007-1/1GPL ID:
WBGTS19Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

15:21Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-008-008-1/1GPL ID:
WBGTS17Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

15:50Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-009-009-1/1GPL ID:
WBGTS16Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

16:19Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-010-010-1/1GPL ID:
WBGTS07Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

16:48Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-011-011-1/1GPL ID:
WBGTS06Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

17:17Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-012-012-1/1GPL ID:
WBGTS05Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

17:46Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-013-013-1/1GPL ID:
WBGTS04Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

18:15Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-014-014-1/1GPL ID:
WBGTS03Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

18:44Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-015-015-1/1GPL ID:
WBGTS02Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

19:13Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407171-016-016-1/1GPL ID:
WBGTS01Client ID:

07/21/2004Date Collected:

D.F. 

TISSUEMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

08/02/2004Prep Date:
SW3540CPrep Method:

19:42Time Analyzed:
08/04/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
50
50
50
50
50
50
50

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/23/2004Date Received:
68061Prep Batch: 70104Analysis Batch:

1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 11, 2004Date Printed

407171-016-016-1/1
407171-015-015-1/1
407171-014-014-1/1
407171-013-013-1/1
407171-012-012-1/1
407171-011-011-1/1
407171-010-010-1/1
407171-001-001-1/1
407171-004-004-1/1
407171-009-009-1/1
407171-008-008-1/1
407171-003-003-1/1
407171-007-007-1/1
407171-006-006-1/1
407171-005-005-1/1
407171-002-002-1/1

  GPL ID
WBGTS01
WBGTS02
WBGTS03
WBGTS04
WBGTS05
WBGTS06
WBGTS07
WBGTS08
WBGTS15
WBGTS16
WBGTS17
WBGTS18
WBGTS19
WBGTS20
WBGTS21
WBGTS22

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407172

for

Shaw Environmental & Infrastructure

Project Manager: Eric Malarek

Project Name :  Radford

August 16, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407172-001-001-1/1GPL ID:
DTSB89AClient ID:

07/23/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/27/2004Prep Date:
SW3540CPrep Method:

07:45Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
37
37
37
37
37
37
37

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
67957Prep Batch: 70085Analysis Batch:

1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 16, 2004Date Printed

407172-001-001-1/1
  GPL ID

DTSB89A
Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407173

for

Shaw Environmental & Infrastructure

Project Manager: Eric Malarek

Project Name :  Radford

August 16, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-001-001-1/1GPL ID:
NBGSB32AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

12:35Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.097
Result

.033
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-002-002-1/1GPL ID:
NBGSB26AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

12:38Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.031
Result

.031
Rep Limit

B
Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-003-003-1/1GPL ID:
NBGSB27AClient ID:

07/22/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:55Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.048
Result

.034
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-004-004-1/1GPL ID:
NBGSB29AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

12:49Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.045
Result

.033
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-005-005-1/1GPL ID:
NBGSB31AClient ID:

07/22/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

12:52Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.061
Result

.036
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-006-006-1/1GPL ID:
NBGSB28AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

12:55Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.041
Result

.032
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-007-007-1/1GPL ID:
NBGSB33AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:03Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.049
Result

.031
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-008-008-1/1GPL ID:
NBGSB30AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:06Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.070
Result

.034
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-009-009-1/1GPL ID:
TBSB27AClient ID:

07/22/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:09Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.039
Result

.032
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-010-010-1/1GPL ID:
TBSB43AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:12Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.030
Result

.034
Rep Limit

B
Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-011-011-1/1GPL ID:
TBSB49BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:15Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.057
Result

.033
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-012-012-1/1GPL ID:
WBGSB29AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:17Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.12
Result

.035
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-013-013-1/1GPL ID:
WBGSB30AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:20Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.13
Result

.035
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-014-014-1/1GPL ID:
WBGSB31AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:23Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.080
Result

.029
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-015-015-1/1GPL ID:
WBGSB32AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:26Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.097
Result

.035
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-016-016-1/1GPL ID:
WBGSB33AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:29Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.085
Result

.04
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-017-017-1/1GPL ID:
WBGSB34AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:37Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.092
Result

.032
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-018-018-1/1GPL ID:
WBGSB35AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:40Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.11
Result

.036
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-019-019-1/1GPL ID:
WBGSB36AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:43Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.13
Result

.036
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-020-020-1/1GPL ID:
WBGSB37AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/11/2004Prep Date:
SW7471_DIGPrep Method:

13:51Time Analyzed:
08/12/2004Date Analyzed:

15:00Prep Time:

Mercury
 Parameter

0.10
Result

.036
Rep Limit Qualifier

07/24/2004Date Received:
68234Prep Batch: 17353Analysis Batch:

1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 16, 2004Date Printed

407173-001-001-1/1
407173-002-002-1/1
407173-003-003-1/1
407173-004-004-1/1
407173-005-005-1/1
407173-006-006-1/1
407173-007-007-1/1
407173-008-008-1/1
407173-009-009-1/1
407173-010-010-1/1
407173-011-011-1/1
407173-012-012-1/1
407173-013-013-1/1
407173-014-014-1/1
407173-015-015-1/1
407173-016-016-1/1
407173-017-017-1/1
407173-018-018-1/1
407173-019-019-1/1
407173-020-020-1/1

  GPL ID
NBGSB32A
NBGSB26A
NBGSB27A
NBGSB29A
NBGSB31A
NBGSB28A
NBGSB33A
NBGSB30A
TBSB27A
TBSB43A
TBSB49B
WBGSB29A
WBGSB30A
WBGSB31A
WBGSB32A
WBGSB33A
WBGSB34A
WBGSB35A
WBGSB36A
WBGSB37A

Client ID



Reviewed by,
Project Manager

Approved by,
Laboratory Director

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the
NELAC  Standards unless otherwise noted.  

Analytical Report For  407173

for

Shaw Environmental & Infrastructure

Project Manager: Eric Malarek

Project Name :  Radford

August 16, 2004

GPL
Laboratories

7210A Corporate CT Frederick, MD 21703 Phone (301) 694-5310  Fax: (301) 620-0731 
www.gplab.com



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-001-001-1/1GPL ID:
NBGSB32AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

04:11Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
22800

0.68
8.9
47

0.68
0.29
2640
39.9

6.8
22.8

31400
159

1840
211
14.8
764

BQL
BQL

99
BQL
59.1
204

Result
20.7

2.1
2.1
.52
.21
.62
104
.52
.52

1
15.5

1
25.9

.52
1

25.9
2.1
.31
259
3.1

1
2.1

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-002-002-1/1GPL ID:
NBGSB26AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

04:19Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
14500

0.79
5.2

52.9
0.53
0.24
978
24.8

5.2
10.2

17900
80.1
908
409
8.2
458

BQL
BQL
69.3
BQL
37.6
95.4

Result
19.3

1.9
1.9
.48
.19
.58

96.6
.48
.48
.97

14.5
.97

24.2
.48
.97

24.2
1.9
.29
242
2.9
.97
1.9

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-003-003-1/1GPL ID:
NBGSB27AClient ID:

07/22/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

04:27Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
10500

BQL
4.0

52.8
0.47

0.086
1450
21.7

7.5
8.9

11700
110
983
252
7.2
509

BQL
BQL
79.9
BQL
23.8
99.5

Result
22.1

2.2
2.2
.55
.22
.66
110
.55
.55
1.1

16.6
1.1

27.6
.55
1.1

27.6
2.2
.33
276
3.3
1.1
2.2

Rep Limit

UN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-004-004-1/1GPL ID:
NBGSB29AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

05:08Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
15000

0.37
2.4
158
0.74
0.42
26.4

8.3
39.7
79.5
204
15.4
3680
BQL
BQL
210

BQL
35.5
158

Result
17.6

1.8
1.8
.44
.18
.53
.44
.44
.88
.88
.44
.88
22
1.8
.26
220
2.6
.88
1.8

Rep Limit

BN

N

B

N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-004-004-1/1GPL ID:
NBGSB29AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

18:49Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Calcium
Iron
Magnesium

 Parameter
129000

16100
58500

Result
879
132
220

Rep Limit
*
*
N

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

10
10
10



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-005-005-1/1GPL ID:
NBGSB31AClient ID:

07/22/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

05:36Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
16500

0.41
5.9

40.6
0.39
0.24

22500
23.6

3.2
11

19100
53.9

11800
122
7.8
856

BQL
BQL
126

BQL
40.4
143

Result
18.8

1.9
1.9
.47
.19
.56

93.9
.47
.47
.94

14.1
.94

23.5
.47
.94

23.5
1.9
.28
235
2.8
.94
1.9

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-006-006-1/1GPL ID:
NBGSB28AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

05:44Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
17700

0.83
4.3
126
0.57
0.52
25.8

6.7
26.9

16800
124

39900
221
13.1
2210
BQL
BQL
187

BQL
35.7
199

Result
19.8

2
2
.5
.2

.59
.5
.5

.99
14.9

.99
24.8

.5
.99

24.8
2
.3

248
3

.99
2

Rep Limit

BN

N

B

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-006-006-1/1GPL ID:
NBGSB28AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/29/2004Prep Date:
SW3050BPrep Method:

18:57Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Calcium
 Parameter

81900
Result

198
Rep Limit

*
Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-007-007-1/1GPL ID:
NBGSB33AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

05:52Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
17500

0.39
8.1

34.1
0.45
0.15
2790

28
4.0

11.3
23200

20.8
2150

137
8.9

1010
0.58
BQL
59.4
BQL
46.3
38.3

Result
17.8

1.8
1.8
.44
.18
.53

88.8
.44
.44
.89

13.3
.89

22.2
.44
.89

22.2
1.8
.27
222
2.7
.89
1.8

Rep Limit

BN

N

B
*

*

N
N

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-008-008-1/1GPL ID:
NBGSB30AClient ID:

07/21/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:00Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
26600

0.65
11

35.1
0.71
0.19
1370
36.8

5.1
16.9

34300
51

1220
116
13.8
732
0.94
BQL

65
BQL
66.2
34.8

Result
18.8

1.9
1.9
.47
.19
.56

93.9
.47
.47
.94

14.1
.94

23.5
.47
.94

23.5
1.9
.28
235
2.8
.94
1.9

Rep Limit

BN

N

B
*

*

N
N

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-009-009-1/1GPL ID:
TBSB27AClient ID:

07/22/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:08Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
11000

0.41
3.8

55.7
0.48
0.15
1420
31.8

7.9
8.9

11400
172
950
280
7.3
523

BQL
BQL

65
BQL

24
107

Result
18.3

1.8
1.8
.46
.18
.55

91.6
.46
.46
.92

13.7
.92

22.9
.46
.92

22.9
1.8
.27
229
2.7
.92
1.8

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-010-010-1/1GPL ID:
TBSB43AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:16Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
16500

0.58
4.7

93.9
1.2

0.22
3760
33.3
11.4
12.7

17900
19.7
5130

430
14.6
925

BQL
BQL
81.8
BQL
39.3

44

Result
18.8

1.9
1.9
.47
.19
.56
94
.47
.47
.94

14.1
.94

23.5
.47
.94

23.5
1.9
.28
235
2.8
.94
1.9

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-011-011-1/1GPL ID:
TBSB49BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:24Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
24000

0.65
9.2

29.8
0.98
0.20
691
34.6

9.1
18.2

33200
21.8
807
176
16.9
1020
0.95
BQL
88.4
BQL
64.5
30.6

Result
18.1

1.8
1.8
.45
.18
.54

90.3
.45
.45

.9
13.6

.9
22.6

.45
.9

22.6
1.8
.27
226
2.7

.9
1.8

Rep Limit

BN

N

B
*

*

N
N

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-012-012-1/1GPL ID:
WBGSB29AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:32Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

 Parameter
40000

0.83
10.8
72.9

2.8
0.42
5740
59.5
21.1
31.2

37800
33.5
9210

280
35.2
2910
0.83

72
BQL
80.9
55.9

Result
18.8

1.9
1.9
.47
.19
.56

94.1
.47
.47
.94

14.1
.94

23.5
.47
.94

23.5
1.9
235
2.8
.94
1.9

Rep Limit

BN

N

B
*

*

N
N

N
B
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-012-012-1/1GPL ID:
WBGSB29AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/29/2004Prep Date:
SW3050BPrep Method:

19:05Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Silver
 Parameter

BQL
Result

.56
Rep Limit

U
Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-013-013-1/1GPL ID:
WBGSB30AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:40Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

 Parameter
34300

0.61
13.3
55.8

2.9
0.37
4330
54.8
30.6
28.3

37000
41

4710
283
33.6
2050

1.0
72.5
BQL
74.2
51.6

Result
21.7

2.2
2.2
.54
.22
.65
109
.54
.54
1.1

16.3
1.1

27.2
.54
1.1

27.2
2.2
272
3.3
1.1
2.2

Rep Limit

BN

N

B
*

*

N
N

N
B
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-013-013-1/1GPL ID:
WBGSB30AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/29/2004Prep Date:
SW3050BPrep Method:

19:13Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Silver
 Parameter

BQL
Result

.65
Rep Limit

U
Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-014-014-1/1GPL ID:
WBGSB31AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

06:48Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
24200

0.85
9.4

34.1
0.63
0.20
1230
35.6
10.8
17.5

30900
19.6
752
180
12.1
792
0.74
BQL
75.8
BQL
63.5
28.7

Result
18.2

1.8
1.8
.46
.18
.55

91.1
.46
.46
.91

13.7
.91

22.8
.46
.91

22.8
1.8
.27
228
2.7
.91
1.8

Rep Limit

BN

N

B
*

*

N
N

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-015-015-1/1GPL ID:
WBGSB32AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

07:17Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
28500

0.47
9.8

74.1
1.4

0.40
4030
43.4
13.6

21
31100

31.8
6230

364
22.6
1620
BQL
BQL
80.7
BQL

63
51.9

Result
20.6

2.1
2.1
.52
.21
.62
103
.52
.52

1
15.5

1
25.8

.52
1

25.8
2.1
.31
258
3.1

1
2.1

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-016-016-1/1GPL ID:
WBGSB33AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

07:25Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
20100

0.76
7.9

53.8
1.3

0.30
5320
32.7
11.1
20.5

21600
43.1
3010

224
16.6
1200
BQL
BQL
101

BQL
46.1
56.3

Result
23.2

2.3
2.3
.58
.23

.7
116
.58
.58
1.2

17.4
1.2
29
.58
1.2
29
2.3
.35
290
3.5
1.2
2.3

Rep Limit

BN

N

B
*

*

N
N

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-017-017-1/1GPL ID:
WBGSB34AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

07:33Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
30400

0.52
10.8
54.9

1.6
0.39
3390
49.6
16.5
22.6

33300
85.6
4230

212
24.3
1690
0.73
BQL
70.6
BQL
66.5
48.7

Result
18.2

1.8
1.8
.45
.18
.55

90.9
.45
.45
.91

13.6
.91

22.7
.45
.91

22.7
1.8
.27
227
2.7
.91
1.8

Rep Limit

BN

N

B
*

*

N
N

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-018-018-1/1GPL ID:
WBGSB35AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

21:26Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
33700

BQL
8.6

83.5
2.3

0.082
7550
51.8
16.6

24
30000

54.9
12200

233
29.6
2530
BQL
BQL
51.2
BQL
62.1
45.5

Result
18.2

1.8
1.8
.46
.18
.55

91.2
.46
.46
.91

13.7
.91

22.8
.46
.91

22.8
1.8
.27
228
2.7
.91
1.8

Rep Limit

UN

B

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-019-019-1/1GPL ID:
WBGSB36AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

07:41Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

 Parameter
39000

0.80
15.8
56.4

3.1
0.59
7950
58.5
30.6
31.4

41400
45.8
6750

282
36.8
2820
0.85
82.7
BQL
84.7

52

Result
21.7

2.2
2.2
.54
.22
.65
108
.54
.54
1.1

16.3
1.1

27.1
.54
1.1

27.1
2.2
271
3.3
1.1
2.2

Rep Limit

BN

N

B
*

*

N
N

N
B
B
U

Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-019-019-1/1GPL ID:
WBGSB36AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
 Units

07/29/2004Prep Date:
SW3050BPrep Method:

19:21Time Analyzed:
08/13/2004Date Analyzed:

00:00Prep Time:

Silver
 Parameter

BQL
Result

.65
Rep Limit

U
Qualifier

07/24/2004Date Received:
68299Prep Batch: 17353Analysis Batch:

2



Summary of Analytical Results

GPL LABORATORIES, LLLP

407173-020-020-1/1GPL ID:
WBGSB37AClient ID:

07/20/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

21:34Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
26300

0.53
10.2
34.4

1.4
BQL
3130
39.7
17.4
25.2

32000
29.1
2750

154
21.1
1600
0.78
BQL
54.2
BQL
63.4

41

Result
17.8

1.8
1.8
.44
.18
.53

88.8
.44
.44
.89

13.3
.89

22.2
.44
.89

22.2
1.8
.27
222
2.7
.89
1.8

Rep Limit

BN

U

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17353Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-001-001-1/1GPL ID:
WBGSB38AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

82
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-002-002-1/1GPL ID:
WBGSB39AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

76
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-003-003-1/1GPL ID:
WBGSB40AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-004-004-1/1GPL ID:
WBGSB41AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-005-005-1/1GPL ID:
WBGSB42AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-006-006-1/1GPL ID:
WBGSB43AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

82
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-007-007-1/1GPL ID:
WBGSB44AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

83
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-008-008-1/1GPL ID:
WBGSB45AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

84
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-009-009-1/1GPL ID:
WBGSB43BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

78
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-010-010-1/1GPL ID:
WBGSB44BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

89
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-011-011-1/1GPL ID:
WBGSB45BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

80
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-012-012-1/1GPL ID:
WBGSB46CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

76
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-013-013-1/1GPL ID:
WBGSB47CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

77
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-014-014-1/1GPL ID:
WBGSB48CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

79
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-015-015-1/1GPL ID:
WBGSB49BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

CLP_SOLIDSAnalytical Method:

%
 Units

Prep Date:
Prep Method:

20:00Time Analyzed:
07/27/2004Date Analyzed:

Prep Time:

Percent Solids
 Parameter

78
Result

1.0
Rep Limit Qualifier

07/24/2004Date Received:
Prep Batch: 69798Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-001-001-1/1GPL ID:
WBGSB38AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

22:00Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
24400

0.42
9.0

43.5
1.1

BQL
2920
37.4
13.6
19.3

29200
27.8
2800

166
19.2
1470
BQL
BQL

46
BQL
58.4
37.2

Result
18.4

1.8
1.8
.46
.18
.55

91.8
.46
.46
.92

13.8
.92
23
.46
.92
23
1.8
.28
230
2.8
.92
1.8

Rep Limit

BN

U

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-002-002-1/1GPL ID:
WBGSB39AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

22:08Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
16500

BQL
6.1

72.5
0.87

0.078
2400
24.2

7.5
16.2

17600
38

1530
292
12.3
612

BQL
BQL
58.4
BQL
37.5
67.5

Result
19.9

2
2
.5
.2
.6

99.5
.5
.5
1

14.9
1

24.9
.5
1

24.9
2
.3

249
3
1
2

Rep Limit

UN

B

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-003-003-1/1GPL ID:
WBGSB40AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

22:16Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
15700

0.49
5.6

39.2
0.74
BQL
1150

25
16

11.7
18300

28.7
1780

449
12.9
764

BQL
BQL
75.8
BQL

43
34.1

Result
18.6

1.9
1.9
.47
.19
.56

93.1
.47
.47
.93
14
.93

23.3
.47
.93

23.3
1.9
.28
233
2.8
.93
1.9

Rep Limit

BN

U

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-004-004-1/1GPL ID:
WBGSB41AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

22:24Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
27000

0.36
7.2

51.6
1.6

BQL
1600
46.8
13.3
19.3

32400
19.3
4850

193
24.1
1270
0.74
BQL

43
BQL
65.6
32.1

Result
16.5

1.6
1.6
.41
.16
.49

82.4
.41
.41
.82

12.4
.82

20.6
.41
.82

20.6
1.6
.25
206
2.5
.82
1.6

Rep Limit

BN

U

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-005-005-1/1GPL ID:
WBGSB42AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

22:32Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
29800

BQL
12.9

43
1.9

BQL
3840
46.1

25
24.6

37100
35.5
3490

238
27.1
1600
BQL
BQL
47.9
BQL
73.1
41.8

Result
19.2

1.9
1.9
.48
.19
.57

95.8
.48
.48
.96

14.4
.96

23.9
.48
.96

23.9
1.9
.29
239
2.9
.96
1.9

Rep Limit

UN

U

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-006-006-1/1GPL ID:
WBGSB43AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

22:40Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
17500

0.53
4.5
90
1.3

0.066
3860

102
11

12.9
19300

19.4
5340

416
20.4
929

BQL
BQL
58.1
BQL
46.9
41.9

Result
17.4

1.7
1.7
.43
.17
.52

86.9
.43
.43
.87
13
.87

21.7
.43
.87

21.7
1.7
.26
217
2.6
.87
1.7

Rep Limit

BN

B

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-007-007-1/1GPL ID:
WBGSB44AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

23:39Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
23600

0.32
9.8
31

0.89
BQL
1220
43.9
13.4
23.1

40600
59.6
1260

158
16.4
1030
BQL
BQL
58.9
BQL
67.5
68.6

Result
18.6

1.9
1.9
.46
.19
.56

92.9
.46
.46
.93

13.9
.93

23.2
.46
.93

23.2
1.9
.28
232
2.8
.93
1.9

Rep Limit

BN

U

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-008-008-1/1GPL ID:
WBGSB45AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

23:47Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
19600

0.56
8.7

33.6
0.81
BQL
1020
33.2
11.5
16.6

28200
29.1
865
184
13.3
745
0.74
BQL
57.2
BQL
56.5
42.7

Result
18
1.8
1.8
.45
.18
.54

89.8
.45
.45

.9
13.5

.9
22.4

.45
.9

22.4
1.8
.27
224
2.7

.9
1.8

Rep Limit

BN

U

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-009-009-1/1GPL ID:
WBGSB43BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

23:55Time Analyzed:
07/30/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
31700

BQL
12.6
20.6

1.1
BQL
1060
49.4
20.2
25.8

47400
27.2
1190

146
22.7
1060

1.4
BQL
48.6
BQL
88.5
43.8

Result
20.9

2.1
2.1
.52
.21
.63
104
.52
.52

1
15.7

1
26.1

.52
1

26.1
2.1
.31
261
3.1

1
2.1

Rep Limit

UN

U

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-010-010-1/1GPL ID:
WBGSB44BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

00:03Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
13200

0.33
5.3

35.1
0.55
BQL
1460
21.5

7.2
9.5

19500
19.5
583
171
8.0
602

BQL
BQL
55.6
BQL
38.7
61.6

Result
16.4

1.6
1.6
.41
.16
.49

81.8
.41
.41
.82

12.3
.82

20.5
.41
.82

20.5
1.6
.25
205
2.5
.82
1.6

Rep Limit

BN

U

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-011-011-1/1GPL ID:
WBGSB45BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

00:11Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
31900

0.60
12.7
39.6

1.4
BQL
1310
44.8
16.5
24.6

44800
24.3
1350

203
26.8
1160

1.1
BQL
51.4
BQL
83.4
38.2

Result
19.8

2
2

.49
.2

.59
99
.49
.49
.99

14.8
.99

24.7
.49
.99

24.7
2
.3

247
3

.99
2

Rep Limit

BN

U

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-012-012-1/1GPL ID:
WBGSB46CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

00:19Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
31000

BQL
5.9

58.6
2.7

BQL
1800
75.3
23.2
40.9

52100
17.4
3270

489
38.2
1020
BQL
BQL
BQL
BQL

96
32

Result
20.8

2.1
2.1
.52
.21
.62
104
.52
.52

1
15.6

1
26
.52

1
26
2.1
.31
260
3.1

1
2.1

Rep Limit

UN

U

N*

N
U
U
U
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-013-013-1/1GPL ID:
WBGSB47CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

00:27Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
53700

0.95
10.1
181
3.3

0.090
5180
80.6
12.9
35.5

47700
19.8

38500
294
47.5
2230
BQL
BQL
77.6
BQL
99.8
67.1

Result
20.3

2
2

.51
.2

.61
102
.51
.51

1
15.2

1
25.4

.51
1

25.4
2
.3

254
3
1
2

Rep Limit

BN

B

N*

N
U
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-014-014-1/1GPL ID:
WBGSB48CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

00:35Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
31600

1.1
10.3
95.6

1.4
0.074
7160
57.3
12.5
258

38800
163

7490
230
26.7
1380
0.61
BQL
99.8
BQL
73.3
315

Result
18.5

1.8
1.8
.46
.18
.55

92.3
.46
.46
.92

13.8
.92

23.1
.46
.92

23.1
1.8
.28
231
2.8
.92
1.8

Rep Limit

BN

B

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-015-015-1/1GPL ID:
WBGSB49BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW6010BAnalytical Method:

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

 Units

07/29/2004Prep Date:
SW3050BPrep Method:

00:43Time Analyzed:
07/31/2004Date Analyzed:

00:00Prep Time:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

 Parameter
23800

0.39
9.9
27

0.88
BQL
733
35.6

7.2
18.1

35000
18.6
758
127
16.1
990
0.84
BQL
53.9
BQL
68.5
31.3

Result
17.3

1.7
1.7
.43
.17
.52

86.7
.43
.43
.87
13
.87

21.7
.43
.87

21.7
1.7
.26
217
2.6
.87
1.7

Rep Limit

BN

U

N*

N
B
U
B
U

Qualifier

07/24/2004Date Received:
68056Prep Batch: 17336Analysis Batch:

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-001-001-1/1GPL ID:
WBGSB38AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:31Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.076
Result

.029
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-002-002-1/1GPL ID:
WBGSB39AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:34Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.036
Result

.034
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-003-003-1/1GPL ID:
WBGSB40AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:37Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.041
Result

.034
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-004-004-1/1GPL ID:
WBGSB41AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:39Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.053
Result

.033
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-005-005-1/1GPL ID:
WBGSB42AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:42Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.11
Result

.035
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-006-006-1/1GPL ID:
WBGSB43AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:45Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.032
Result

.034
Rep Limit

B
Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-007-007-1/1GPL ID:
WBGSB44AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

10:59Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.064
Result

.033
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-008-008-1/1GPL ID:
WBGSB45AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:02Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.059
Result

.032
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-009-009-1/1GPL ID:
WBGSB43BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:05Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.11
Result

.034
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-010-010-1/1GPL ID:
WBGSB44BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:07Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.041
Result

.03
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-011-011-1/1GPL ID:
WBGSB45BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:10Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.086
Result

.03
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-012-012-1/1GPL ID:
WBGSB46CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:13Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.050
Result

.032
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-013-013-1/1GPL ID:
WBGSB47CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:16Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.033
Result

.037
Rep Limit

B
Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-014-014-1/1GPL ID:
WBGSB48CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:19Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.030
Result

.034
Rep Limit

B
Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-015-015-1/1GPL ID:
WBGSB49BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW7471AAnalytical Method:

mg/kg
 Units

08/10/2004Prep Date:
SW7471_DIGPrep Method:

11:21Time Analyzed:
08/11/2004Date Analyzed:

16:30Prep Time:

Mercury
 Parameter

0.11
Result

.033
Rep Limit Qualifier

07/24/2004Date Received:
68194Prep Batch: 17336Analysis Batch:

1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-001-001-1/1GPL ID:
WBGSB38AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

14:32Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-002-002-1/1GPL ID:
WBGSB39AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

15:01Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
44
44
44
44
44
44
44

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-003-003-1/1GPL ID:
WBGSB40AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

15:30Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-004-004-1/1GPL ID:
WBGSB41AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

15:59Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-005-005-1/1GPL ID:
WBGSB42AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

16:28Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
43
43
43
43
43
43
43

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-006-006-1/1GPL ID:
WBGSB43AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

16:57Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
41
41
41
41
41
41
41

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-007-007-1/1GPL ID:
WBGSB44AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

19:22Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-008-008-1/1GPL ID:
WBGSB45AClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

19:51Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
40
40
40
40
40
40
40

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-009-009-1/1GPL ID:
WBGSB43BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

20:20Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
43
43
43
43
43
43
43

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-010-010-1/1GPL ID:
WBGSB44BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

20:49Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
37
37
37
37
37
37
37

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-011-011-1/1GPL ID:
WBGSB45BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

21:18Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
42
42
42
42
42
42
42

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-012-012-1/1GPL ID:
WBGSB46CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

21:47Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
44
44
44
44
44
44
44

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-013-013-1/1GPL ID:
WBGSB47CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

22:16Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
43
43
43
43
43
43
43

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-014-014-1/1GPL ID:
WBGSB48CClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

22:45Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
43
43
43
43
43
43
43

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



Summary of Analytical Results

GPL LABORATORIES, LLLP

407174-015-015-1/1GPL ID:
WBGSB49BClient ID:

07/19/2004Date Collected:

D.F. 

SOILMatrix:

SW8082Analytical Method:

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

 Units

07/30/2004Prep Date:
SW3540CPrep Method:

23:14Time Analyzed:
08/01/2004Date Analyzed:

00:00Prep Time:

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

 Parameter
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Result
43
43
43
43
43
43
43

Rep Limit
U
U
U
U
U
U
U

Qualifier

07/24/2004Date Received:
68009Prep Batch: 70102Analysis Batch:

1
1
1
1
1
1
1



GPL LABORATORIES, LLP
ANALYTICAL RESULTS

Project Name :  Radford
August 11, 2004Date Printed

407174-001-001-1/1
407174-002-002-1/1
407174-003-003-1/1
407174-004-004-1/1
407174-005-005-1/1
407174-006-006-1/1
407174-009-009-1/1
407174-007-007-1/1
407174-010-010-1/1
407174-008-008-1/1
407174-011-011-1/1
407174-012-012-1/1
407174-013-013-1/1
407174-014-014-1/1
407174-015-015-1/1

  GPL ID
WBGSB38A
WBGSB39A
WBGSB40A
WBGSB41A
WBGSB42A
WBGSB43A
WBGSB43B
WBGSB44A
WBGSB44B
WBGSB45A
WBGSB45B
WBGSB46C
WBGSB47C
WBGSB48C
WBGSB49B
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Appendix E 

 
Fish Tissue/Bioaccumulation 

Data 












	RFAAP WBG Geophysics Rpt.pdf
	Fig 7 WBG Resistivity Prof Draft Final.pdf
	Page 1

	Fig 6 ER Profile Loc Draft Final.pdf
	Page 1

	Fig 5 WBG EM31 Draft Final Rev.pdf
	Page 1

	Fig 4 WBG InPhase Draft Final Rev.pdf
	Page 1

	Fig 8 Top of Rock Draft Final.pdf
	Page 1


	all.pdf
	407075_PAHs.pdf
	407075_PCBs.pdf
	407076_PAHs.pdf
	407076_PCBs.pdf
	409105_MET.pdf
	407108_MET.pdf
	407108_PAHs.pdf
	407108_PCBs.pdf
	407108_Perchlorate.pdf
	407137_PAHs.pdf
	407138_MET.pdf
	407138_PCBs.pdf
	407140_PAHs.pdf
	407140_PCBs.pdf
	407146_MET.pdf
	407146_PCBs.pdf
	407170_MET.pdf
	407170_PCBs.pdf
	407171_Lipids.pdf
	407171_MET.pdf
	407171_PCBs.pdf
	407172_PAHs.pdf
	407172_PCBs.pdf
	407173_MET.pdf
	407173_PCBs.pdf
	407174_MET.pdf
	407174_PCBs.pdf

	all_Form 1s_2004.pdf
	407075~1.PDF
	407076~1.PDF
	407077~1.PDF
	407108~2.PDF
	407135~1.PDF
	407137~1.PDF
	407138~1.PDF
	407138~2.PDF
	407138hg.PDF
	407140~1.PDF
	407146~1.PDF
	407170cod.PDF
	407170NG.PDF
	407171tissues.PDF
	407172pcb.PDF
	407173hg.PDF
	407173metals.PDF
	407174.PDF

	ALL.pdf
	F50408_Diox_G383_574.pdf
	F50408_Diox_G383_577_579.pdf
	F50408_Explosives.pdf
	F50408_Herbs.pdf
	F50408_Met.pdf
	F50408_Perchlorate.pdf
	F50408_PestsPCBs.pdf
	F50408_SVOCs_PAHs.pdf
	F50408_TOC_TOX.pdf
	F50408_VOCs.pdf




