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This Work Plan has been prepared by EA Engineering, Science, and Technology,Inc. (EA)
under Contract No. N62472-92-D-1296, as authorized by Engineering Field Activity Northeast,
EFA Northeast, Naval Facilities Engineering Command.

EA has been tasked with the investigation of Installation Restoration (IR) Program Sites 10 and
11 at the Naval Air Station Joint Reserve Base (NASJRB), Willow Grove, Pennsylvania. IR Site
10 consists of a former fuel farm where Light Non-Aqueous Phase Liquid (LNAPL) had been
detected in the past. EA installed a LNAPL Recovery system in 1998, which, due to a variety of
mechanical failures, is no longer operational. Subsequent to recent communications with the
Pennsylvania Department of Environmental Protection (PADEP) it was agreed that site
contamination may have decreased to a low enough level to warrant a possible path to site
closure. However, PADEP requested that additional soil and ground-water samples be collected
and evaluated to determine ifthe site can be closed out.

IR Site 11 consists of a former construction area along the Navy's Aircraft Parking Area. During
past construction activities, petroleum contaminated soil was detected and removed. However,
no confirmation sampling was undertaken and EA has been tasked to collect both soil and
ground-water samples to determine if an unacceptable environmental impact exists.

NASJRB's mission is to provide support for operations involving aviation. Therefore,
please note that it is necessary to call 215-443-6220 prior to each field day at NASJRB
Willow Grove to make sure access to the site is open. If NASJRB is in a Charlie or Delta
Threat Condition, access to NASJRB may be denied. In addition, access may be
withdrawn during the day.

1.1 OBJECTIVE

As described in this Work Plan, EA will conduct one round of ground-water sampling at IR Site
10. The objective of this investigation is to collect sufficient analytical data to determine the next
steps in closing IR Site 10 ground water under Act II ofPADEP's Land Recycling Program.
Once the results are received, a "Petition to Reduce the Number of Sampling Event~ to
Demonstrate Attainment" will be completed and submitted to PADEP for review and comment.
This process will be used to determine potential reductions to the number of required sampling
rounds and/or locations. The petition report will include historic data as well as the current
sample results screened against the appropriate Statewide Health Standard as discussed in
Section 4 of this document. Please note that for demonstration of attainment of the Statewide
Health Standard in ground water, a minimum of eight consecutive quarterly sampling events is
suggested by PADEP. However, based on site conditions, only four rounds of sampling that
demonstrate statistical independence is estimated to be needed by PADEP in order to achieve·
closure since this allows for an evaluation of seasonal variation of dissolved-phase constituents
in ground water. These site conditions in which PADEP accepts 4 rounds of sampling are
detailed in 25 Pa. Code Section 250.704(d)(1)-(4). Please note that for site characterization
PADEP requires a minimum of two independent rounds of ground-water sampling. The two
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characterization sampling events may be applied toward the attainment demonstration. In the
case of Site 10 the historic data may be sufficient to allow site characterization based on the one
additional sampling round.

In addition, EA will collect one round of ground-water sampling at IR Site 11. The objective of
the investigation at IR Site 11 is to determine if residual contamination exists and if so, whether
it is impacting the environment. Once the results are received, a "Petition to Reduce the Number
of Sampling Events to Demonstrate Attainment" will be completed and submitted to PADEP for
review and comment. This report will be used to determine what, if any, additional sampling will
be required. The petition report will include the sample results screened against the Statewide
Health Standard as discussed in Section 4 of this document.

An additional objective of the investigation described in this Work Plan is to collect sufficient
analytical data to determine, if IR Site 10 and IR Site 11 can be closed out for soil medium under
Act II ofPADEP's Land Recycling Program. A PADEP Act II "Final Report" for each IR Site
10 and one for IR Site 11 will be submitted for soil assuming the soil analytical results will be
below the calculated Medium Specific Calculations (MSCs) of the Statewide Health Standards.

The appropriate method for seeking closure for releases occurring prior to 5 August 1989 is
under 25 Pa. Code Chapter 250 and Act 2. Both the administrative and technical requirements
under 25 Pa. Code Chapter 250 and Act 2 must be satisfied to receive liability protection and site
closure. In addition, the point of compliance for attainment of ground-water standards in 25 Pa.
Code Chapter 250 is the property boundary at the time the release was discovered.

1.2 SCOPE

The investigation will include the installation of seven monitoring wells, five intermediate, and
two shallow. Three of the intermediate wells will be completed to a depth of 120 feet below the
ground surface (bgs), two intermediate wells will be completed to a depth of 70 feet bgs and the
shallow wells will be completed to a depth of 40 feet bgs. Four intermediate wells and one
shallow well will be installed in the IR Site 10 area and the remaining intermediate and shallow
wells will be installed in the IR Site 11 area. Soil samples will be collected during well
installations. Ground-water samples from the newly installed wells will be collected after the
installation of wells. In addition, ground-water samples will be collected from nineteen existing
wells at IR Site 10.

Analytical data from soil samples collected during past construction activities at IR Site 11
showed petroleum contamination. As a result the site soil was excavated and removed.
However, no confirmation soil samples were ever collected. Therefore, soil samples will be
collected at IR Site 11 via Geoprobe ®.

1.3 ORGANIZATION OF THE WORK PLAN

This Work Plan is divided into separate discussions of the basis for investigation, objective, and
scope (Chapter 1); site description and background (Chapter 2); sampling procedures,
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decontamination procedures, investigation derived waste procedures, and analytical methodology
(Chapter 3); data interpretation (Chapter 4); project management roles and responsibilities and
schedule (Chapter 5). A site-specific Safety, Health, and Emergency Response Plan (SHERP) is
included in Appendix A. The Quality Assurance Project Plan (QAPP) for Installation Restoration
Program Sites 10 and 11 NASJRB, Willow Grove, Pennsylvania is provided under separate
cover.

NASJRB Willow Grove IR Sites 10 and II Sampling and Analysis Plan



EA Engineering, Science, and Technology

Project No.: 29600.74 5200
Version: FINAL

Page 2-1
March 2003

2. SITE DESCRIPTION AND BACKGROUND

2.1 ACTIVITY DESCRIPTION

The NASJRB, Willow Grove, Pennsylvania (PA) is located in Horsham Township, Montgomery
County in southeastern Pennsylvania, approximately 15 miles northwest of Philadelphia, PA
(Figure 2-1). NASJRB occupies approximately 1,000 acres and can be characterized as slightly
rolling terrain. NASJRB is bordered on the east boundary by PA Route 611, on the southwest by
PA Route 463 and on the north by Keith Valley Road.

NASJRB's mission is to provide support for operations involving aviation and to train Navy
reservists. Other tenants which utilize the installation include the U.S. Marines, the U. S. Air
Force and the U. S. Army. The installation provides facilities, services, materials, and training to
directly support assigned military units. Units include an antisubmarine warfare squadron, a
helicopter squadron, a fleet logistics squadron and other Marine and Navy units.

IR Site 10 consist of the former Navy Fuel Farm which contained both above and underground
storage tanks (Figure 2-2). Since 1950 this site has contained storage tanks that at times have
experienced spills arid some tanks have leaked. During construction aI).d investigations at the
site, LNAPL was discovered, and in 1998 EA installed an LNAPL recovery system. The system
has not been operational since 21 September 2001. EA continued to check the recovery wells
and monitoring wells for LNAPL using a hand bailer (for visual check) and an OillWater
Interface probe. From December 2001 to July 2002 LNAPL was not detected either in the bailer
or with the Oil/Water Interface probe during these events. Petroleum odors were occasionally
noted. In August, 2002 the Oil/Water Interface probe indicated the presence ofLNAPL in RW
2R but the thickness was too small to measure. At RW-16 the probe showed LNAPL thickness
of 0.1 0 foot. No data have been collected since August 2002.

IR Site 11 is adjacent to the Navy's Aircraft Apron and south of the U. S. Air Force Area, where
petroleum contaminated soil were detected during a construction project in the early 1990's
(Figure 2-3). Although soil samples were analyzed and the soil was excavated, confirmation
sampling was not conducted.

2.2 PHYSICAL FEATURES

2.2.1 Climate

The prevailing wind direction at the NASJRB is southwesterly in the summer and northwesterly
in the winter. The mean annual wind speed and direction are from the northwest at
approximately 9 miles per hour. Minimum daily temperatures range from 24° F in February to
86° F in July.

NASJRB Willow Grove IR Sites 10 and II Sampling and Analysis Plan
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The average annual precipitation is approximately 44.5 inches with an average annual snowfall
21.5 inches. Precipitation is evenly distributed throughout the year, with an increase in rainfall
during the summer months. Annual frost penetration is between 20 and 30 inches.

2.2.2 Topography

The NASJRB lies in the Triassic Lowlands Section of the Piedmont Physiographic Province.
This section is characterized by rolling topography. Broad northeast-southwest trending ridges
in the area reflect resistant sandstone beds or diabase dikes. The NASJRB occupies a relative
topographic high, which precludes surface water from flowing onto the base. Surface elevations
range from 370 feet above mean sea level (MSL) to approximately 240 feet MSL. Natural
slopes are less than three percent, however, where re-grading has occurred they may be steeper.

The topography ofIR Site 10 is gently sloping to the north while the topography ofIR Site 11 is
flat adjacent to the Aircraft Parking Area, with a steep gradient between the parking area and the
U. S. Air Force Area.

2.2.3 Soil

Previous drilling activities at the NASJRB indicate that overburden soil thickness varies from 4
.to 15 feet thick. Generally, the soil includes brown, yellowish-brown, reddish-brown, and
orange mixtures of silt, clay, and sand with some finer-grained materials.

The Soil Survey of Montgomery County (United States Department of Agriculture, 1967)
indicates that five major soil series are found within the boundaries of the NASJRB. These
series include the Landsdale, Lawrenceville, Chalfont, and Readington silt loams and the
Landsdale loam. Generally, the soil exhibits moderate to slow permeability that encourages
rapid runoff during normal precipitation events.

2.2.4 Geology

The geology of the NASJRB has been characterized based on geologic logs of past soil borings
and monitoring wells. pepth to bedrock varies from 4 to 15 feet bgs depending on whether the
area has undergone construction activities. Competent sandstone overlies shale or siltstone units.
Regional bedrock formation dip ranges from 5 to 15 degrees with strike to the north-northwest.
Rock beds vary in thickness, often pinching out or grading into other facies, making stratigraphy
correlation difficult.

The Middle Arkosic Member of the Late Triassic Stockton Formation underlies unconsolidated
materials. This member consists of interbedded red shale, siltstone, and gray-tan, medium
grained, arkosic sandstone, which were deposited as part of a coalescing fluvial channel system.
Red shale and siltstone are predominant along the southern edge of the site, whereas the arkosic
sandstone underlies the remainder of the site.

NASJRB Willow Grove IR Sites to and 11 Sampling and Analysis Plan
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The NASJRB lies within an upland area that forms a local drainage divide between the Little
Neshaminy Creek drainage basin to the north and the Pennypack Creek drainage basin to the
south. These local basins lie within the regional Delaware River drainage basin.
Runoff from base surface areas is primarily channeled through open drainage swales and
enclosed storm sewers to five primary outfall areas. Three of these outfall to the Park Creek.
The fourth outfall flows in an intermittent stream that flows into Pennypack Creek and the fifth is
connected to the Northern Stonn Sewer System. .

2.2.6 Hydrogeology

Water levels in monitoring wells can fluctuate several feet annually due to seasonal influences.
In most cases, ground water is observed within bedrock fractures or within the weathered zone
immediately overlying competent bedrock. Static water levels not only reflect the regional
potentiometric surface, but also the composite head resulting from the different water-yielding
zones that the wells intercept. For this reason, water levels may show marked differences
between nearby wells depending on the number, location, and size of fractures intercepted by
each well. .

A topographic ridge exists on NASJRB that acts as a ground and surface water divide (USGS,
200 I). This divide trends southwest to northeast and is found in the southern portion of the
installation in the vicinity of the Fire Training Area. Ground water north of this divide flows in a
northwest direction and that to the south flows in a northeast direction.

Therefore, since IR Site 10 and 11 lie north of this divide, flow is predominantly to the
northwest. However, because flow is primarily through rock fractures within bedrock or
weathered bedrock, localized flow direction may vary. Ground-water flow through arkosic
sandstone is more rapid than through shale/siltstone as evidenced by more rapid recharge rates
during well development and purging prior to sampling. This may also be due to the greater size
and density of fractures present within the sandstone.

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

centimeters per second (crn/sec). The average ground-water velocity has been calculated to be
approximately 30 ft/year, assuming an effective porosity of 7 percent and a hydraulic gradient of
0.029ft.ft. EA has conducted aquifer tests during low and high water-table conditions and results
of remedial system operations indicate that wells previously installed at IR Site 10 are low
yielding. These wells typically yield 0 to 2 gallons per minute (gpm) dunng low water-table
conditions and 5 to 10 gpm during high water table conditions.

NASJRB Willow Grove IR Sites 10 and II Sampling and Analysis Plan
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From 1950 to 1991, two partially buried 21 O,OOO-gal JP/JP-5 aviation fuel tanks (Tank Nos. 115
and 116) were located at the Navy FuelFann, now called IR Site 10. A 500-gal underground
waste oil tank and an underground diesel fuel tank were also located at the southwestern comer
of the site.

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

In March 1989, JP-5 jet fuel was detected emanating from two patches of dead grass to the west
of Tank No. 115. As a result, it was decided to empty and remove both tanks. Removal
occurred in 1991". During this time the waste oil diesel fuel underground storage tanks (USTs)
were also removed. Inspection of the waste oil tank during removal revealed the tank was not
intact as holes up to 1 inch in diameter were reported.

Following completion of removal activities, a new above ground storage tank (AST) system was
installed to the east of the former tank field location. The new tank system at the Fuel Farm
consists of above ground steel tanks set in a concrete berm. The Navy currently stores potassium
acetate in the 40,000-gal AST. One of the 210,000 gal ASTs is connected to the boiler house,
Building 6, with an underground pipeline an~ holds #2 fuel oil. The second 210,000 gal AST
remains empty.

2.3.2 IR Site 10 Previous Investigations and Remediation

Previous investigations include the installation and sampling of monitoring wells, collection of
LNAPL samples, and operation of a LNAPL removal system. The following was summarized
from a Sampling and Analysis Report for the Remedial Action at the Navy Fuel Farm submitted
on 11 June 1998.

Six ground-water sampling events were conducted at IR Site 10 between 1989 and 1997. The
analytical data of samples collected during the 1997 sampling event indicated that six of the ten
samples exceeded 19 May 1995 ACT II Statewide Health Standard «= 2,500 TDS) for
naphthalene and three samples exceed the 19 May 1995 Act II Statewide Health Standard
«=2,500 TDS) for benzene. However, please note that 1,3,5-Trimethylbenzene from the 1997
sampling event is above the current (2001) ACT II Statewide Health Standard «=2,500 TDS).

NASJRB Willow Grove IR Sites 10 and 11 Sampling and Analysis Plan
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In 1998 due to the presence of LNAPL, EA installed a LNAPL recovery system. In conjunction
with the recovery system soil samples were collected in 1989 and 1991. None of the sample
results exceeded the Cleanup Standard per Pennsylvania's Land Recycling Program, Technical
Guidance, 18 July 1995, Soil to Ground Water Pathway. In 1993 a round of ground-water
samples was collected. Benzene concentrations exceeded the 19 May 1995 Statewide Human
Health Standard « or = 2,500 TDS) for ground water in eight ofthe fourteen wells. No other
constituent exceeded the standard. After becoming operational, the system recovered substantial
LNAPL. However, by March 1999 the amount recovered leveled off and in 2001 it was
recommended that the system be shut down and periodic hand bailing be undertaken.. It was also
recommended that samples should be collected from the site monitoring wells to document
current conditions.

2.3.3 IR Site 11

In the early 1990's a construction project was undertaken adjacent to the Navy's Aircraft Parking
Apron and just south of the U. S. Air Force Area. Figure No. 2-2 shows the location ofIR Site
11. While grading of the site was being achieved, petroleum contaminated soil was encountered.
Fifteen soil samples were collected in an effort to delineate the extent of soil contamination.
Five of those samples showed analytical data above PADEP regulations and contaminated soil
was removed as part of the construction project. Confirmation soil sampling of either remaining
site soil or ground water was not conducted.

. NASJRB Willow Grove IR Sites 10 and II Sampling and Analysis Plan
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Field activities will follow requirements contained in the Safety, Health, and Emergency
Response Plan for NASJRB, Willow Grove, Pennsylvania(EA 2003) which is contained in
Appendix A.

3.2 QUALITY ASSURANCE PROJECT PLAN

The field work, sample collection, and sample analysis will follow requirements contained in the
Quality Assurance Project Plan for IR Sites 10 and 11 NASJRB Willow Grove, Pennsylvania
(EA 2003) provided under a separate cover to this document.

3.3 FIELD METHODOLOGY

3.3.1 Confirmatory Soil Sampling

IR Site 11, a steep gradient grassy area, lies between the Aircraft Parking Area to the south and
the U. S. Air Force Area to the north. Analytical data from soil samples collected during past
construction activities showed petroleum contamination. As a result some ofthe site soil was
excavated and removed.

EA has been tasked to complete confirmatory soil sampling in this area. This confirmatory soil
sampling will be accomplished using a Geoprobe®. Both surface soil samples (0 -2 ft below the
ground surface (bgs)) and subsurface soil samples at the interface of the soil and bedrock (20 ft
bgs) will be collected at each of the nine locations. The subsurface soil sample will be collected
at the interface of the soil and bedrock, unless the soil from 2 ft bgs to bedrock yields a
photoionization detector (PID) reading above background and/or a visual environmental concern
is observed. If this situation occurs, the subsurface sample will be collected at that point. These
nine locations will be sampled in the grassy area extending southwest to northeast (Figu're 3-1).

The Geoprobe® will advance a stainless steel tube into the ground. Inside this tube is a PVC
sampling tube into which the soil core is driven. At each location the sampling tube will be
driven until bedrock is encountered. At four feet increments the sampling tube will then be
withdrawn from the ground. The core will be described and a soil sample will be collected at the
appropriate depths as described above.

3.3.2 Monitoring Well Installation

Five intermediate and two shallow monitoring wells will be installed as part of this investigation.
Four of the intermediate wells will be installed in the IR Site 10 area and one in the IR Site 11
area. Also, one shallow well will be installed in the IR Site 10 area and one in the IR Site 11
area. The intermediate wells will be completed to a depth of70 feet bgs and 120 feet bgs and the
shallow wells will be completed to a depth of 40 feet bgs. Proposed and existing monitoring

NASJRB Willow Grove IR Sites 10 and 11 Sampling and Analysis Plan
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well locations are shown on Figure 3-1 and 3-2. A summary of the proposed wells is shown
below on Table 3-1:

Table 3-1
Proposed Wells

Site Proposed Well Identification # Proposed Depth
(feet bgs)

Site 11 NFFW-22 40 ft
Site 11 NFFW-23 70 ft
Site 10 NFFW-24 70 ft
Site 10 NFFW-25 120 ft
Site 10 NFFW-26 120 ft
Site 10 NFFW-27 40 ft

Site 10· NFFW-28 120 ft

Monitoring well installation will be accomplished by advancing a 10-inch diameter borehole
through the overburden 2 feet into the competent bedrock by a combination of a hollow stem
auger and air rotary drill. The overburden will be continuously cored to allow for collection of
soil samples.

Soil Samples will be collected during the installation of the monitoring wells at both IR Site 10
and 11. Two samples will be collected at each monitoring well location. The surface sample (0
to 2 ft bgs) will be collected via split spoon. The subsurface sample will be collected at the
interface of the soil and bedrock, unless the soil from 2 ft bgs to bedrock yields a Pill reading
above background and/or a visual environmental concern is observed. If this situation occurs,
the subsurface sample will be collected at that point.

Once the overburden has been penetrated, it will be cased with 6-3/8-inch inside diameter (ill)
steel. The casing will be advanced into the bedrock and grouted in place with a slurry of cement
and bentonite. Once the grout has been allowed to cure for 24 hours, the bedrock borehole will
be drilled through the casing using a 5 5/8-inchoutside diameter (OD) direct air rotary drilling
bit with a down-hole hammer into the bedrock.

An EA geologist will oversee the drilling process, noting and documenting any abrupt changes
or anomalies in the air pressure, depth(s) of low or lost circulation, drill-cutting description, and
any other pertinent information. The geologist will be sure to observe water return and progress
of the rods to assess the location of water-bearing fractures.

The shallow monitoring wells will be completed as open-hole monitoring wells. The
intermediate monitoring wells will be screened in the highest yielding water bearing zone within
the 100 to 120 or 50 to 70 foot interval. The intermediate wells will be constructed with 4-inch
diameter, flush joint PVC well casing and 4-inch diameter, 0.20 slotted well screen with a
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bottom cap. The annular space between the screen and the borehole walls will be filled with
No.2 quartz sand to one foot above the top of the screen. A bentonite pellet seal, at least 2 feet
thick, will be placed above the sand-pack. The seal will be allowed to hydrate before
proceeding. The remaining annular space will be filled with cement-bentonite grout to within 1
foot of the ground surface. Materials placed in the annular space will be installed so as to insure
that no bridging occurs.

The surface area around the well will be completed by continuously pouring concrete from
below the frost line (approximately 3 feet below grade) to the surface. AdditionaI6-3/8-inch
steel casing will be welded as needed to extend the casing 24 inches above grade. A 24-inch by
24-inch by 12 -inch concrete pad will then be formed around the casing. The pad will extend 6
inches into the ground and 6 inches above. A locking well lid and identification labels or tags
will also be attached to the well. Wells will be keyed alike. The well will be painted with a
highly visible safety yellow paint after the concrete has cured.

3.3.3 Monitoring Well Development

Well development will be performed throughout the full length ofthe well to remove particles of
rock (from gravel to clay size) from the water-bearing fractures in the open-rock borehole.

Well development will be started immediately after completing the well to the specified depth.
The drilling string that consists of the downhole hammer, rods, and rig with an air compressor
will be used to airlift water and rock cuttings to the surface. The airlifting development will be
done with the air hammer at various depths in the borehole with a constant air stream and also by
airlifting, allowing a ground-water recharge period, and repeatIng the airlifting. This process
will remove the bulk of rock cuttings and rock/soil grains from the fracture intersected by the
borehole.

3.3.4 Soil and Ground-water Sampling

Once monitoring wells have been developed and the appropriate time has past, the ground-water
samples will be collected from the seven newly installed monitoring wells and the nineteen
existing wells. The monitoring wells to be sampled are shown in Table 3-2 and on Figure 3-1
and 3-2.
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EXISTING AND NEW WELLS TO BE
SAMPLED

NFFW-1 NFFW-10 NFFW-21
NFFW-2R NFFW-12 NFFW-22
NFFW-3 NFFW-13 NFFW-23
NFFW-4 NFFW-15 NFFW-25
NFFW-5 NFFW-16 NFFW-26
NFFW-6 NFFW-17 NFFW-27
NFFW-7 NFFW-18 NFFW-28
NFFW-8 NFFW-19
NFFW-9 NFFW-20

Using a 2-inch submersible pump, ground water will be purged and sampled according to U.S.
EPA low flow procedures. During the purging process water quality parameters will be
monitored for stabilization. Parameters will include temperature, conductivity, pH, turbidity,
oxidation/reduction potential (ORP), and dissolved oxygen (DO). Readings will be taken at 5
minute intervals. Stabilization is achieved when three successive readings are within ±0.1 for
pH, ±3% for conductivity and temperature, ±lOmv for redox (Eh), and ±10% for turbidity and
DO.

If the water level is observed to drop and the pump is at its lowest setting, water quality
parameters will be monitored for stabilization as described above. If stabilization does not occur
after 2 hours, then the removal of one interval volume of water will be used as the criterion for
sampling.

Ground-water samples will be collected in order of decreasing volatility as follows:

• VOC
• Methane
• SVOC
• TAL Metals

After the parameters have stabilized, the flow rate will be reduced to 0.1 Llmin and samples for
VOC and Methane analyses will be collected by trickling the water down the inside wall of the
vial. Other samples can be collected at a rate not to exceed 1Llmin. The sampling scheme
complete with quality control samples is presented below in Table 3-3 as per PADEP direction.
Table 3-4 is a summary of analysis that will be completed for parameters associated with natural
attenuation.
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**YOC ***SVOC TAL Metals
*Samples Sample Matrix SW-846 SW-846 SW-846

8i60B 8270C 6()1.0B/~OOO

Ground Aqueous 26 26 26
Water
Field Aqueous 2 2 2

Duplicatea

MSIMSDD Aqueous 3 3 3
Field Blanke Aqueous 2 2 2

Rinsate Aqueous 2 2 2
Blankd

Trip Blanke Aqueous 7
Soil· Solid 32 32 32

Field Solid 2 2 2
Duplicate
MSIMSD Solid 2 2 2

Field Blank Aqueous 2 2 2
Rinsate Aqueous 4 4 4
Blankf

MS/MSD - Matrix SpikelMatrix Spike Duplicate
a - one per event with a rate of 5 to 10% used

*Ground water samples will be collected from 19 existing wells and 7 newly installed wells. Surface and
subsurface soil samples will be collected from the 19 existing wells, 7 newly installed wells, and the 9
Geoprobe® locations.
* *inc1udes Cumene and EDB, EDB Method 504 is for aqueous samples
***Benzo(a)pyrene will be analyzed by Method 8310 for aqueous samples

b- one per site (PADEP) and 1 per every 20 samples (lab)
c- one per site
d- 1 before using equipment for dedicated equipment for each site
e- 1 per cooler of VOCs for aqueous samples for each site
f- 1 before using equipment and 1 after using equipment for non-dedicated equipment for each site.
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TABLE 3-4
Sample Summary for Natural Attenuation Parameters in Ground Water

#

Samples QAlQCSamples' Ana~ysis. Method .,
"

26 Temperature YSI Water Quality Meter
26 pH YSI Water Quality Meter
26 Dissolved Oxygen YSI Water Quality Meter
26 Eh YSI Water Quality Meter
26 Ferrous Iron (Fe2+) Color Disc (Hach)

26 Sulfate Colorimeter
(Hach)

26 Hydrogen Sulfide Color Chart(Hach)

26 2Duplicates; 2 Methane RSK 175
MSIMSD; estimated 7
trip blanks; 2 Rinsate

Blanks; 2 Field Blanks

The necessary entries on the chain-of-custody form will be completed. The labeled and filled
sample containers will be placed into an iced cooler with bubble wrap to prevent breakage. VOC
samples will be stored in the same cooler along with the trip blanks. In addition, metha~e
samples will be stored in the same cooler along with the methane associated trip blanks. At the
end of the sampling day, the chain-of-custody form will be placed in a waterproof plastic bag
and taped to the inside lid of the cooler. The cooler will be sealed with chain-of-custody seals
and shipped or hand-carried to the selected an~lytical laboratory.

3.3.5 Field and Sample Documentation

The sample team performing ground-water sampling will maintain a field logbook that will be
completed throughout the sample collection process. Recorded information will include sample
location and number, sample collection time, sample description, water-level measurements,
water quality parameters, purging data, sampling methods, daily weather conditions, field
measurements, instrument calibration, and other site-specific observations. Deviations from the
sampling plans, visitor's names or other base contacts made during sampling, and other site
specific information, will also be recorded.

4
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Each soil and ground-water sample will be identired using an eight-character nomenclature
described as follows:

Example IRI0 or II-NFFW03-22
IR10 or 11-NASJRB Installation Restoration Program Site Number
NFFW- Monitoring Well Number
22 - Depth in Feet to the Top of the Sampled Interval (only used for

soil samples)

The chain-of-custody form accompanies the samples as they are moved from the field to the
laboratory. It contains required sample analysis information and the appropriate signatures
indicating custody changes along the way.

Entries to the chain-of-custody form will be completed and checked prior to sample shipment.
Field-related entries will be completed prior to sample shipment. The forms will include the
following information at a minimum:

• Project name
• Sample number (includes location and type)
• Matrix of the sample
• Type of sample (grab, composite, etc.)
• . Preservation applied (or "None" if no preservation)
• Name of the person collecting the sample
•. Analyses requested for each sample with method number and ml purge

3.4 ANALYTICAL METHODOLOGY

Soil Samples from IR Site 10 and 11 locations will be analyzed for:

• TCL VOC by EPA SW-846 8260B (Preparation Method 5035)
• EDB and Cumene by 8260 B, 25 ml purge
• TCL SVOC by EPA SW-846 8270C
• TAL Metals by EPA Method Series 601 OB/7000

Ground-water Samples from IR Site 10 and 11 locations will be analyzed for:
• TCL VOC by EPA SW-846 8260 B

• However, Bromoform, Dibromochloromethane, and Cumene will include a 25 ml
purge in order for the analytical method detection limit to be at or below the
medium specific concentration (MSC) or Practical Quantitation Limit (PQL).

• EDB by Method 504
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• Methane by Method RSK 175
• TCL SVOC by EPA SW-846 8270C, however Benzo(a)pyrene by Method 8310 in

order for the analytical method detection limit to be at or below the MSC or the PQL.
• TAL Metals by EPA Method Series 6010B17000

In addition, one composite sample per each set of four 55-gallon drums of investigation-derived
waste-(IDW) of soil cuttings from the well installations will be collected. These samples will be
analyzed for Full TCLP (SVOC, vac, Metals, Hebicides, and Pesticides) in order to dispose of
cuttings properly offsite. There is also the potential that ground-water and decontamination
water may need to sampled as stated in the IDW section. If this is the case, one aqueous sample
per each set of two 55-gallon drums will be collected for FULL TCLP (SVOC, VOC, Metals,
Herbicides, and Pesticides), reactivity, corrosivity, and ignitability.

Quantification limits for the TCL and TAL parameters are listed in the Quality Assurance Project
Plan.

An independent third-party reviewer will perform data validation on the laboratory data
excluding the Full TCLP, reactivity, corrosivity, and ignitability analysis. The procedure will
follow U.S. EPA Region Ill's data validation procedures: "Region III Modifications to the
Laboratory Data Validation Functional Guidelines for Organic Data Review, Multimedia, Multi
Concentration" (dated September 1994); and "Region III Modifications to the Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analyses" (dated April 1993).

3.4.1 Quality Control Samples

The analytical scheme will also include the collection of field quality control samples and
sufficient sample volume for matrix spike/matrix spike duplicate samples for laboratory quality
control purposes.

Field duplicate is a duplicate sample of an investigative sample. The field duplicate is collected
of the same matrix, to the extent possible, at the same time, froni the same location, and using the
same techniques as the investigative sample. These samples are used to assess the combined
field and laboratory precision. As per the PADEP Groundwater Monitoring Guidance Manual
dated 1 December 2001, 1 field duplicate is required per event with a rate of 5 to 10% used.

Additional sample volume will be collected for matrix spike/matrix spike duplicate. These are
laboratory quality control samples consisting of a field sample that is spiked with the analyte(s)
of interest and analyzed to monitor matrix effects associated with a particular batch of samples.
Matrix spikes are analyzed with every sample batch of20 or fewer samples. For organic
analyses, matrix spike duplicate samples are performed for every batch of20 or fewer samples.
Additional aliquots will be collected at a frequency of 1 per 20 samples per matrix (one per
analytical batch, or partial batch). [n addition as per PADEP Groundwater Monitoring Guidance
Manual dated I December 200 I, I ms/msd is required per site. However, the lab may have
different guidelines as discussed.
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Trip blanks are used to assess sample contamination during storage or transportation to/from the
laboratory. Trip blanks will be prepared by filling 40-mL volatile organic analyte (VOA) vials
with reagent-grade de-ionized water at the laboratory. These samples will be shipped to the site
with the empty containers and kept with the investigative samples throughout the sampling
event. The trip blanks are then returned to the laboratory for analysis. They will remain sealed
until they are analyzed with the field samples. These blanks will be preserved, handled,
transported, and analyzed in an identical manner to the actual samples. One trip blank (2-40 mL
glass vials) will be submitted for every discrete shipping container containing samples for VOC
analyses for ground water. In addition, one trip blank (2-40 mL glass vials) will be submitted for
every discrete shipping container containing samples for methane analyses for ground water.

Rinsate blanks are samples obtained by running contaminant-free water over/through sample
collection equipment before and/or after it has been cleaned. These samples will be used to
determine residual chemical concentrations on sampling equipment after decontamination.
Rinsate blanks will be collected once before non-dedicated equipment is utilized for sampling
and once after for each site as per the PADEP Groundwater Monitoring Guidance Manual dated
1 December 2001. If dedicated equipment is utilized for the sampling event, one rinsate blank is
required prior to use as per the PADEP Groundwater Monitoring Guidance Manual dated 1
December 2001. They will be collected in empty laboratory-provided sample containers
appropriate for the parameters being analyzed in the field samples.

Field blanks are samples of contaminant-free media prepared in the field. Typically, this is done
by pouring contaminant-free water into laboratory-cleaned sampling containers during sampling
activities. Field blanks are analyzed for the parameters sampled for during the field effort. The
purpose of field blanks is to provide a check on contaminants that could be introduced to the
samples during sample collection. One field blank is required per site as per the PADEP
Groundwater Monitoring Guidance Manual dated 1 December 2001.

3.5 DECONTAMINATION

A decontamination pad will be established at a location to be specified by the NASJRB contact.
The pad will consist of a rubber sheet overlain by two layers of heavy-gauge plastic and bounded
by a wooden frame. The dimensions of the pad will be sufficient to accommodate the back of a
drilling rig and will be deep enough to contain and store sediment and water from
decontamination procedures. Potable water for decontamination will be drawn from a location
on the NASJRB distribution system, if available. If water is not available onsite, water will be
brought onsite for deconing purposes. Down-hole equipment (includes bit and rods) related to
drilling will be steam-cleaned between each well location.

Other non-dedicated sampling equipment will be decontaminated as' described below:

1. Clean thoroughly with potable water and detergent (alconox or liquinox), using a brush,
if necessary, to remove particulate matter and surface films.
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2. Rinse thoroughly with potable water from the designated decontamination water supply
source.

3. ~inse with isopropyl alcohol followed by a nitric acid rinse.

4: Rinse equipment thoroughly with distilled or de-ionized water.

5. The equipment will be allowed to air dry before reuse.

3.6 INVESTIGATION DERIVED WASTE

Investigation derived is waste that is created during environmental investigation activities such
as excess soil, rock cuttings, decontamination water, and purged water.

During ground-water sampling and soil sampling of the newly installed wells, decontamination
water and purged water will be discharged to the ground surface and allowed to infiltrate the soil
pending NASJRB approval ofPID readings from soil cuttings produced from the well
installations. Water will be contained while awaiting NASJRB approval. A copy of the PID
readings will be provided to NASJRB in advance to make a decision on disposal. Ifthere are
high PID readings or visible contamination during soil sampling of a particular well or there is a
nearby surface water body or storm drain nearby, than decontamination water and ground water
will be contained in 55-gallon drums, sampled, and analyzed. Once the laboratory analysis is
received, water will be disposed offsite or discharged directly to the ground surface pending on
NASJRB decision.

Based on the results of previous ground-water analysis, decontamination water and purge water
generated during sampling of the existing wells will be discharged directly to the ground surface
or contained and sampled. Once the laboratory analysis is received, water will be disposed offsite
or discharged directly to the ground surface pending on NASJRB decision.

Soil and rock cuttings produced during monitoring well construction and soil sampling during
the monitoring well construction will be contained in 55-gallon drums, sampled, and analyzed.
Once the analysis is received, soil will be disposed offsite.

Soil cuttings from the Geoprobe® during the soil sampling at Site III will be backfilled into the
appropriate borehole which will then be filled to the surface with bentonite.

Used personal protective equipment (PPE) will beplaced in plastic garbage bags and contained
in 55-gallon drums. The drums of PPE will be disposed offsite.

If trucks and dri II rigs need to be washed because of the presence of soil, trucks and drills rigs
will be cleaned at a staging area as directed by NASJRB. In addition, if trucks and drill rigs are
believed to be potentially contaminated, trucks and drill rigs will be decontaminated at a staging
area directed by NASJRB. Decontamination water from the potentially contaminated vehicles

NASJRB Willow Grove IR Sites 10 and 11 Sampling and Analysis Plan



EA Engineering, Science, and Technology

Project No.: 29600.74 5200
Version: FINAL

Page 3-11
March 2003

will be contained and sampled. Once the laboratory analysis is received, water will be disposed
offsite or discharged directly to the ground surface pending on NASJRB's decision.

Waste-containing drums will be labeled on the side with weather-resistant paint or waterproof
labeling with indelible marker. The drums will display the matrix, site number, well number (as
appropriate), point-of-contact, date, and telephone number.

NASJRB Willow Grove IR Sites 10 and II Sampling and Analysis Plan
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The remediation standard will be selected as per the guidance in the PADEP Act II Technical
Guidance Manual, Section II Remediation Standard, Section B Statewide Health Standard, dated
4 May 2002 as directed by PADEP. Interpretation of both ground water and soil data will be
conducted in accordance with the PADEP Act II guidelines.

4.1 GEOLOGIC DATA

Geologic data will be obtained from the following sources:
Borehole logs from the drilling to be conducted as described in this Work Plan
Available borehole logs from earlier drilling efforts
Prior interpretation of geologic data relative to other investigations at Willow Grove
NASJRB
Available literature

The borehole logs for IR Sites 10 and 11 will be used to construct site cross section(s) showing
the lithologies encountered. These data and data from the other sources described above will be
used to develop a conceptual site model for the geologic setting of both sites. The geologic
conceptual model will then be used to inform the interpretation of ground-water and soil quality
data.

4.2 GROUND-WATER ELEVATION DATA

For both IR Site 11 and IR Site 10 ground-water elevation data from the network of newly
installed wells, pre-existing wells, and other wells at NASJRB will be used to develop ground
water elevation contour maps for the shallow and intermediate zones. It is anticipated that a
single ground-water elevation map will be prepared for each zone and both sites will be shown
on the map. Because the sites are in close proximity to each other it is anticipated that combining
the elevation data from both sites will result in a more complete picture for each site. Ground
water flow directions will be determined based on these maps. Vertical flow will be determined
based on comparison of ground-water elevations in the shallow and intermediate zones.
Combined with the geologic data this will allow development of the site(s) conceptual site model
for hydrogeologic system (i.e., establishment of potentiometric surface, hydraulic gradients, and
other hydraulic properties capable of influencing contaminant migration). However, if two
statistically independent rounds of ground-water sampling at the wells installed at IR Site 11
reveal that constituents are below method detection limits, PADEP would tend to agree that more
thorough definition of the hydrogeologic system is not necessary at the site, since liability
protection should only be entertained for environmental media impacted by past site activities.

4.3 SOIL QUALITY DATA

Soil quality characterization will be based on the results of laboratory analysis of the samples
collected during this effort. In addition soil quality characterization may be based on past
available soil results from IR Site 10, if the past results were analyzed according to same method
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numbers as proposed for this sampling event discussed in this document. In addition, PADEP
approval of the use of past soil results for IR Site 10 is required. The results will be compared to
the calculated remediation standard. The remediation standard will be selected as per the
guidance in the PADEP Act II Technical Guidance Manual, Section II Remediation Standard,
Section B Statewide Health Standard, dated 4 May 2002. The guidance states the following for
soil samples collected between 0 to 15 ft bgs. The soil standard involves comparing two
numerical standards: the direct contact number versus the greater of the two soil-to-groundwater
numbers (the generic value versus the 100 X the ground-water MSC). The appropriate standard
is the lowest value which is either the direct contact number or the greater of the two soil-to
groundwater numbers. The direct contact number for this site in determining the appropriate
standard is the non-residential surface soil (0-2 feet bgs) and nonresidential subsurface soil (2 to
15 ft bgs). The soil-to-groundwater number for this site in determining the appropriate standard
is the used aquifer with total dissolved solids less than or equal to 2500 mg/L for non-residential.
A PADEP Act II "Final Report" for each lR Site 10 and one for lR Site 11 will be submitted for
soil assuming the soil analytical results will be below the calculated MSCs. However, if the
analytical results are above the calculated MSCs further discussion will occur with PADEP. The
potential for a Remedial Investigation Report and a Cleanup Plan, if the soil results are above the
MSCs and need to be removed may be required. However, if the soil have the potential to
remain in place a Remedial Investigation Report along with a Risk Assessment may be required.

4.4 GROUND-WATERQUALITYDATA

The remediation standard will be selected as per the guidance in the PADEP Act II Technical
Guidance Manual, Section II Remediation Standard, Section B Statewide Health Standard, dated
4 May 2002. Ground-water quality characterization will be based on the results of analysis of the
ground-water samples collected during this effort. These data will be compared to the Medium
Specific Concentrations (MSCs) for ground water using the Non-Residential values for a used
aquifer with TDS =<2,500 mg/l. These results will be presented in a report titled "Petition to
Reduce the Number of Sampling Events to Demonstrate Attainment". One report will be
submitted for lR Site 10 and one for IR Site 11. These reports will be submitted after each round
of sampling to determine if the number of attainment sampling locations for ground water may
be reduced based on the results of the characterization sampling.
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5. PROJECT MANAGEMENT AND SCHEDULE

EFA Northeast's Remedial Project Manager, Mr. Jim Colter, will coordinate activities between
NASJRB Willow Grove, regulatory agency personnel, and EA.

EA's project staff will include:

• CTO Manager: Katherine Sheedy
• Senior Technical Review: Paul Caprio, P.Go
• Site Safety and Health Officer: Maria Magilton or Kim Walters, PoGo
• Site Manager (Staff): Maria Magilton or Kim Walters, PoGo
• Quality Assurance Officer: Paul Caprio, PoGo

5.1 PROJECT SCHEDULE

Dates were revised to reflect the issue date of this Work Plan:

Final Work Plan
Field Work
Draft Report
Final Report

NASJRB Willow Grove

11 April 03
to be determined
to be determined
to be determined

IR Sites 10 and II Sampling and Analysis Plan
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Site:

Location:

Installation Restoration (IR) Site 10 and 11 NASJRB .

Willow Grove, Pennsylvania

This Safety, Health, and Emergency Response Plan (SHERP) is written to document the safety

and health protocols and practices to be used for hazardous waste site field activities in support

of the Sampling and Analysis Plan (SAP) compiled by EA Engineering, Science, and

Technology, Inc. under Contract No. N62472-92-D-1296, Contract Task Order 0074 for IR Sites

10 and 11.
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This SHERP addresses safety and health protocols associated with hazardous waste work

throughout the base for Site 10 and 11 NASJRB Willow Grove. This SHERP addresses the

following:

• drilling and installation of wells via hollow steam auger and air rotary drill,

• soil sampling during well installation,

• ground water sampling, and

• the potential for soil sampling via geoprobe®.

It has been prepared in accordance with the following regulations and guidance:

• Occupational Safety and Health Administration (OSHA) Standards for General

Industry, 29 CFR 1910, including 29 CFR 1910.1030, Occupational Exposure to

Bloodborne Pathogens.

• OSHA Standards for Construction Industry, 29 CFR 1926, including 29 CFR

1926.65, Hazardous Waste Operations and Emergency Response and 1926.59,

Hazard Communication.

• National Institute for Occupational Safety and Health (NIOSH)/OSHAIU.S. Coast

Guard (USCG)/EPA, Occupational Safety and Health Guidance Manual for

Hazardous Waste Site Activities, October 1985.

• Federal Acquisition Regulation (F.A.R.), Clause 52.236-13: Accident Prevention.

• Safety and Health Management Planfor BRAC CLEAN Contract No.

N62472-92-D-1296, September 1998 Rev. 1.

The health and safety of site personnel and the public are a primary concern during investigative

activity at IR Sites 10 and 11. Thus, a comprehensive, carefully managed, and thoroughly

documented SHERP is crucial for successful project completion. This SHERP presents the

conditions and hazards known or anticipated at NASJRB Willow Grove for IR Sites 10 and 11.

This SHERP will be used to identify and mitigate potential site and task-specific hazards, and
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select appropriate health and safety protective measures to be instituted for the tasks and

operations to be undertaken.

This plan has been developed for use by EA Engineering, Science, and Technology, Inc. and its

subcontractors and is based on available information pertaining to IR Sites 10 and 11 and

describes the field implementation of the SHERP, specific personnel responsibilities, training

requirements, protective equipment, site operating procedures, emergency contingency

procedures, and medical monitoring.

Prior to the commencement of field activities, the SHERP will be reviewed with site personnel

and made available for review through the Site Manager to ensure sufficient awareness of

potential hazardous conditions and safety procedures on IR Sites 10 and 11.

Site personnel, including contractors, subcontractors, and visitors, are required to read and attest

to their knowledge of, and willingness to comply with, aspects and provisions of this SHERP by

signing the agreement in Appendix A.
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There are currently 2 Areas of Concern (AOCs) identified at NASJRB Willow Grove,

Pennsylvania. The AOCs have been designated IR Program Sites 10 and 11.

Field and project activities will be performed by EA personnel and necessary subcontractors.. .

EA's project team has been selected and organized to provide the technical expertise, field

supervision, and management support needed to ensure that execution of the investigation is

successful, efficient, and safe..

3.1 KEY PERSONNEL

CTO Manager:

Site Manager:

Program Safety and Health Officer:

Site Safety and Health Officer (SSHO):

3.2 RESPONSIBILITIES

Katherine Sheedy

Maria Magilton or Kim Walters

Kris H. Hoiem, Clli

Maria Magilton or Kim Walters

3.2.1 Contract Task Order (eTO) Manager

The responsibilities of the CTO Manager include:

• Preparing and ensuring compliance with the SHERP.

• Coordinating with the designated Navy Technical Representative (NTR) for review

and approval ofSHERP.

• Providing overall supervisory control for safety and health protocols in effect for the

project.

• Assigning the SSHO/Site Manager and assuring that the assigned onsite staff will

enforce SHERP provisions.

• Assuring adequate resources are available for safety and health.
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3.2.2 Program Safety and Health Officer

The responsibilities of the Program Safety and Health Officer include:

• Interfacing with the Site Safety and Health Officer.

• Providing senior review and approval of the SHERP.

• Developing and reviewing safety and health procedures.
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• Providing technical support to the SSHO/Site Manager, particularly in the

modification of site health and safety requirements.

• Approving change from initial Level D PPE fieldwork, if such changes are necessary.

• Reviewing injury and occupational illness records to ensure appropriate corrective

action has been taken.

3.2.3 Site Safety and Health Officer/Site Manager

The SSHO/Site Manager will be onsite throughout the field work to ensure daily compliance

with site safety and health requirements and will be responsible for handling emergency

responses. The SSHO/Site Manager's responsibilities include:

• Conducting daily inspections of the site.

• Be responsible for initiating the evacuation of the work site when needed,

communicating with offsite emergency responders, and coordinating activities of

onsite and offsite emergency responders.

• Determine when work can continue after an emergency.

• Implementing usage of forms in Appendices.
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• Conducting regularly scheduled safety and health meetings. Meetings are conducted

daily during intrusive investigations, but may be less frequent during non-intrusive

investigations.

• Providing an initial safety and health briefing to site workers and visitors.

• Review training and medical records prior to site work.

• Evaluating reported hazardous conditions and recommending corrective action.

• Conducting necessary monitoring.

• Establishing and ensuring compliance with site control areas and procedures.

• Supervising decontamination procedures of personnel, tools, and equipment.

• Supervising the distribution, use, maintenance, and disposal of personal protective

clothing and equipment.

• Investigating and preparing incident reports as necessary.

3.2.4 Employees

Employees (including subcontractors) will be responsible for:

• Following the SHERP and applicable safety and health rules, regulations, and

procedures.

• Using required controls and safety devices, including PPE.

.• Notifying supervisor of suspected safety and health hazards.
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• Complying with training and medical requirements.

3.3 SUBCONTRACTORS
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EA's subcontractors will be required to follow this SHERP, as well as their own company's

safety and health program and applicable regulations.

3.4 VISITORS

Visitors will remain in an observation area and will not be permitted to enter an exclusion zone

unless they have current and appropriate OSHA training and medical monitoring, and permission

of the SSHO/Site Manager.
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NASJRB is located in Horsham Township Montgomery County in southeastern Pennsylvania,

approximately 15 miles northwest ofPhiladelphia, PA. NASJRB occupies approximately 1,000

acres that is characterized as slightly rolling terrain. NASJRB is bordered on the east boundary by

PA Route 611, on the southwest by PA Route 463 and on the north byKeith Valley Road.

NASJRB's mission is to provide support for operations involving aviation and to train Navy
reservists. Other tenants which utilize the installation include the U.S. Marines, the U. S. Air
Force and the U. S. Army. The installation provides facilities, services, materials, and training to
directly support assigned military units. Units include an antisubmarine warfare squadron, a
helicopter squadron, a fleet logistics squadron and other Marine and Navy.units.

4.1 INTRUSIVE TASKS

Intrusive tasks involve penetrating environmental media and include those tasks which involve

direct contact with contaminated media.

• drilling and installation of wells via hollow steam auger and air rotary drill,

• soil sampling during well installation,

• ground water sampling, and

• the potential for soil sampling via geoprobe®.

The potential for exposure to hazardous materials is increased under these situations.

4.2 NONINTRUSIVE TASKS

Nonintrusive tasks do not involve penetrating environmental media and include those tasks

where there is no, or a low, potential for worker exposure to chemical hazards because those

activities involve minimal or no contact with contaminated media. These types of tasks include,

but are not limited to, daily inspections, surveying and site touring.
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5.1 HAZARD COMMUNICATION
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The SSHO/Site Manager will conduct regularly scheduled safety meetings with site workers to

review the planned activities, since these activities and workers may change over the duration of

the project. The objective of instituting a Hazard Communication Program is to ensure that

hazards associated with the site and with chemicals brought onsite by EA or subcontractors are

evaluated, and that information concerning these hazards is transmitted to site employees. Site

personnel include EA and subcontractor employees, manufacturer's representatives, government

employees (i.e., Navy, EPA, State, or local agency employees), and other workers who observe

or perform services in the work area. Employee awareness of chemical identities, health and

physical hazards, properties, and characteristics is essential to safely handle chemicals and to

minimize potential hazards. The Hazard Communication Program must follow OSHA

requirements listed in 29 CFR 1910.1200.

5.2 HAZARDOUS SUBSTANCE LIST

The SSHO/Site Manager will maintain a current alphabetical list of "Hazardous Substances"

present onsite. The list will be updated as necessary to accurately reflect the chemicals present at

the site. Examples ofhazardous substances that might be present at the site include irritants,

corrosives, and compressed gases.

5.3 HAZARD COMMUNICATION LABELING

The SSHO/Site Manager will ensure that containers are properly labeled and that workers know

the contents of containers. Container labels will contain at least information on name ofproduct

on container, chemical(s) in product, manufacturer's name and address, protective equipment

required for the safe handling of the product, and first-aid procedures in case of overexposure to

product contents.
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The SSHO/Site Manager will maintain a current alphabetical file of complete MSDS for each

hazardous substance stored or used at the work sites. The file must be easily accessible to

employees. Subcontractors and visitors to the workplace will be informed of the existence and

location of this file. Workers and visitors will be instructed in how to read and understand the

information shown on the MSDS. Subcontractors must inform the SSHO/Site Manager about

hazardous substances which they bring onsite and provide MSDS.

5.5 HAZARD COMMUNICATION TRAINING

Site workers and visitors will be informed of the location of the chemical inventory and the

location of the MSDS file. Prior to site work or potential exposure to hazardous substances, the

employee's supervisor and SSHO/Site Manager will describe hazardous substances routinely

used and provide information about:

• Nature ofpotential chemical hazards;

• Appropriate work practices;

• Appropriate control programs;

• Appropriate protective measures;

• Methods to detect presence or release of hazardous substances; and

• Emergency procedures.

5.6 CHEMICAL HAZARDS

Table 1 presents the exposure limits, routes of exposure, and symptoms of exposure for potential

chemicals of concern.

The potential contaminants of concern for IR Site 10 were derived from the "Final Sampling and

Analysis Report for the Remedial Action at the Navy Fuel Farm, NASJRB, Willow Grove,

Horsham Township, PA" by EA Engineering, Science, and Technology dated 11 June 1998.

This report contained the analytical results for the soil samples collected on 2-16 March 1989,

1989, April 1991, 4 September 1997, and 8 September 1997; ground-water samples collected on

10-21 June 1993 and"8 September 1997. These results along with the recent sampling results

(2000 January-December) of influent samples of the remediation system at the Fuel Farm were

NASJRB Willow Grove Safety, Health, and Emergency Response Plan



EA Engineering, Science, and Technology

Project: 29600.745200
Version: FINAL

Page 5-3
March 2003

compared to the current (11/2412001) conservative Medium-Specific Concentrations (MSCs) for

the appropriate media. The MSCs are referred to as the statewide health standards established

und~r Act II. The constituents that are above the current MSCs are shown in Table I and are

considered the potential contaminants of concern. Please note no soil samples were found above

the current MSCs. The potential contaminants of concern for Site 10, the fuel farm area are

shown in Table 1. In addition, benzene, ethylbenzene, toluene, and xylene are potential

contaminants of concern for Site 11.

Dermal irritation from contaminants within the soil will not occur on a normal basis. Gloves will

be worn when needed to prevent skin contact and decontamination procedures such as washing

with water and soap will be implemented. A skin irritation must be reported to your supervisor

and monitored. If skin irritations are common within an area, work will stop and reevaluation of

the work area will be performed by the SSHO/Site Manager.

Accidental ingestion of soil may occur within the work area. In order to prevent contamination

by ingestion the following will be enforced: no smoking will be allowed and employees will

wash their hands before eating and before pursuing other activities.

Dust will be controlled through normal practices such as wetting exposed dry surfaces. If dust cannot be

controlled, there will be a stoppage of work to modify the SHERP.

5.7 PHYSICAL HAZARDS

Many physical hazards will potentially be present during field activities. These physical hazards

may include, but may not be limited to:

• General safety hazards

• Airfield hazards

• Fire/explosion hazards

• Heavy equipment hazards

• Vehicle and pedestrian hazards

• Noise hazards

• Electrical hazards

• Utility hazards

• Weather hazards
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• Drilling/Geoprobe® hazards

• Heat stress

• Cold stress

• Material HandlingIMoving/Lifting

5.7.1 General Safety Hazards
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This SHERP includes a hazard analysis for the hazards most likely to be present at IR Sites 10

and 11. The sites will be visually inspected for the presence of general safety hazards (e.g.,

trip/slip hazards, unstable surfaces or steep grades, sharp objects) prior to beginning work. If

hazards are present, these hazards will be recorded and precautionary measures will be taken to

prevent injury.

5.7.2 Airfield Hazards

Prior to the commencement of work, EA will contact the NASJRB Airfield Division number at

215-443-6193 to schedule a I-hour airfield safety briefing. NASJRB will provide radios to field

personnel while performing field activities in the airfield area.

5.7.3 Fire/Explosion Hazards

The potential for fire and/or explosion emergencies might be present. Workers must

continuously monitor the work area for combustible or explosive gases when operations have the

potential t6 generate sparks. Employees should always be alert for unexpected events, such as

ignition of chemicals or sudden release of materials under pressure, and be prepared to act in

these emergencies.

Field vehicles will be equipped with a fire extinguisher. Employees must be trained in the proper

use of fire suppression equipment. However, large fires that cannot be controlled with fire

extinguishers should be handled by professionals. The proper authorities should be notified in

these instances.

NASJRB Willow Grove Safety, Health, and Emergency Response Plan



EA Engineering, Science, and Technology

5.7.4 Heavy Equipment Hazards

Project: 29600.74 5200
Version: FINAL

Page 5-5
March 2003

The use of heavy equipment (e.g., drill rigs, generators, etc.) may pose safety hazards to site

workers. Heavy equipment work must be conducted only by trained, experienced personnel. If

possible, personnel must remain outside the turning radius of large, moving equipment. At a

minimum, personnel must maintain visual contact with the equipment operator. Heavy

equipment will be equipped with backup alarms. No guards, safety appliances, or other devices

may be removed or made ineffective unless repairs or maintenance are required, and then only

after power has been shut off and locked out. Personnel must be aware of rotating equipment

and will not wear loose clothing or jewelry that could be entangled in equipment. Long hair will

be covered or tied back when working around rotating equipment. Safety devices must be

replaced once repair or maintenance is complete. Exhaust from equipment must be directed so

that it does not endanger workers or obstruct the view of the operator. When not operational,

equipment must be set and locked so that it cannotbe activated, released, dropped, etc.

5.7.5 Vehicle and Pedestrian Hazards

Vehicle traffic or pedestrians, particularly in busy areas, may be susceptible to site hazards or

may present a hazard to site workers. Equipment must be located in an area that does not present

a hazard to bystanders. Barriers must be used to separate the work areas from both vehicular and

pedestrian traffic areas and to prevent inadvertent entry into the work area. When possible, work

in high traffic areas will be performed when traffic is minimal. Safety cones (with a minimum

height of28 in.) will be placed around the work area to create a buffer zone. Workers should

wear safety vests or reflective material to enhance visibility in these areas. The buffer zone will

be maintained even when work is not being performed in the area to prevent unauthorized access

and to make the work site visible.

5.7.6 Noise Hazards

Work around heavy equipment often creates excessive noise. Noise can cause workers to be

startled, annoyed, or distracted; can cause physical damage to the ear, pain, and temporary and/or

permanent hearing loss; and can interfere with communication. Ifworkers are subjected to noise

exceeding an 8-hour time-weighted average sound level of 85 dBA (decibels on the A-weighted
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scale), hearing protection will be selected with an appropriate noise reduction rating to comply

with 29 CFR 1910.95 and reduce noise levels to or below the permissible values.

5.7.7 Electrical Hazards

Although interference from overhead power lines, electrical wiring, electrical equipment, and

buried cables are not anticipated, employees should be aware of the risk of electric shock, bums,

muscle twitches, heart fibrillation, and other physical injuries, as well as fire and explosion

hazards. Workers will take appropriate protective measures when working near live electrical

parts, including inspection of work area to identify potential spark sources, maintenance of a safe

distance, proper illumination ofwork areas, provision of barriers to prevent inadvertent contact,

and use of nonconductive equipment. If Qverhead lines are encountered and cannot be de

energized prior to the start ofwork, a 10-ft distance must be maintained between overhead

energized power lines with a voltage of 50 kV and elevated equipment parts. This distance will

be increased 4 in. for every 10 kV greater than 50 kV. For example, workers must maintain a

distance of 11.7 ft from energized power lines with a voltage of 100 kV. Field electrical

equipment must be used with a ground fault circuit interrupter (GFCI) system, or an assured

grounding program must be implemented as required in 29 CFR 1926.405.

5.7.8 Utility Hazards

Underground utilities pose hazards to workers involved in intrusive operations. These hazards

include electrical hazards, explosion, and asphyxiation, as well as costly and annoying hazards

associated with damaging communication, sewer, and water lines. Prior to commencement of

intrusive operations, underground utilities, including buried wires, pipes, tanks, etc., must be

visibly marked by NASJRB with flags or marking paint to alert workers of areas unsafe for

digging/excavating. Document contacts with utility personnel. Personnel should be aware that

although an area may be cleared, it does not mean that unanticipated hazards will not appear.

Workers should be alert for unanticipated events such as snapping cables, drilling into unmarked

underground utilities, drilling into a heavily contaminated zone, etc. Such occurrences should

prompt involved individuals to halt work immediately and take appropriate corrective measures

to gain control of the situation.
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Weather conditions should al~ays be taken into consideration. Heavy rains, electrical storms,

high winds, and extreme temperatures, for example, may create extremely dangerous situations

for employees. Equipment performance may also be impaired because of inclement weather.

Whenever unfavorable conditions arise, the SSHO/Site Manager will evaluate both the safety

hazards and ability of the employees to effectively perform given tasks under such conditions.

Activities will be halted at their discretion. .

Wind direction should be accounted for when positioning equipment at sampling locations. If

exposure to organic vapors is anticipated, workers should locate upwind of sampling point.

Wind direction often changes abruptly and without warning, so personnel should always be

prepared to reposition, if necessary.

5.7.10 Drilling/Geoprobe® Hazards

The geoprobe® hazards mentioned in this section are based on contingency that additional

sampling may occur at Site 11. The selection of locations for each drilling/geoprobe® activity

will take into account buried utility pipes, wires, conduits, and tanks, or other potentially

dangerous structures. Overhead power lines and obstructions will also be surveyed. Prior to

raising the mast, the area overhead and surrounding the rig will be checked by the drilling

foreman and the SSHO/Site Manager. When positioning near electric lines, refer to the section

on Electrical Hazards.

When rotary drilling/sampling, drill rods will not be racked more than 1.5 times the height of the

mast. During drilling operations and rig setup and takedown, persons·who enter the Exclusion

Zone will wear hard hats, safety shoes/boots, and safety glasses to protect personnel from the

physical hazards.

If during drilling/ geoprobing® there is an indication that underground tanks, drums, or other

containers are being encountered, the drill rig/geoprobe® will be halted immediately and the

SSHO/Site Manager shall notify the eTO Manager and Program Safety and Health Officer.

Indications that a waste container may have been encountered during drilling include (1) change

in the speed or momentum of the auger, (2) visual examination of auger cuttings, (3) odor noted
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in the cuttings, and/or (4) the presence of airborne total volatile organics as measured with a

direct-reading instrument.

Work around drilling equipment also involves basic safety hazards (e.g., snapping cables, slings,

ropes, moving heavy equipment, slip and trip hazards, etc.). Accidents may include head injuries

from falling tools and equipment, hand and feet injuries due to moving equipment, and crushing

injuries from unstable equipment or careless moving of equipment. If possible, personnel must

remain outside the turning radius oflarge moving equipment. If this is not feasible then, at a

minimum, personnel must maintain visual contact with the equipment operator at times when

equipment is active.

5.7.11 Heat Stress

Personnel, especially those in impermeable clothing, should be familiar with the signs and

symptoms of heat stress, including:

• Heat exhaustion--dizziness, light-headedness, slurred speech, rapid pulse, confusion,

fainting, fatigue, copious perspiration, cool skin that is sometimes pale and clammy,

and nausea.

• Heat stroke-hot, dry, flushed skin, delirium, and coma (in some cases). Heat stroke

is a life-threatening event and requires immediate medical attention.

Some preventive measures to avoid heat stress include:

• Frequent resting in cool or shaded areas.

• Consumption of large quantities of fresh potable water or dilute electrolyte beverages.

Heat stress monitoring will be conducted in a manner that anticipates and prevents the onset of

heat stress symptoms [i.e., wet-bulb globe temperature monitoring (WBGT) coupled with work

rest regimens]. If the WBGT Index is used and semi-impermeable or impermeable clothing is

worn, the WBGT Index will be lowered, as appropriate. Unacclimatized workers should be

closely observed, and workers wearing full-body chemical protective clothing will be monitored

when the work area temperature is greater than 70°F; the worker's heart rate will be measured at

the start ofa rest break, and the work period length will be decreased, ifrequired. When
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required, the work period should be decreased so that after 1 minute of rest, a worker's heart rate

(HR) does not exceed 110 beats per minute. A suggested work-rest regimen is:

Ambient Temperature Work Rest

70°F 3 hours 15 min.

75°F 2Yz hours 15 min.

80°F 2 hours 15 min.

850F 1Yz hours 15 min.

900F 1 hour 15 min.

950F Yz hour 15 min.

If a worker's HR is greater than 110 beats per minute, the next work period should be shortened

by 33 percent, while the length of the rest period stays the same. If the HR is 110 beats per
•

minute at the beginning of the next rest period, the foliowing work cycle should be shortened by

33 percent. When ambient temperatures are expected to exceed 85°F, resting HRs of each

worker should be measured prior to start of onsite activities.

Other factors, such as a worker's acclimatization, level of physical fitness, and age, may increase

or decrease hislher susceptibility to heat stress. Before assigning a task to an individual worker,

these factors should be taken into account to ensure that the task will not endanger the worker's

health.

If heat stress is suspected or observed, the affected person must be moved to a cool or shaded

area and given plenty of liquids to consume. If symptoms ofheat stroke are observed, the victim

will be transported to the hospital immediately.

5.7.12 Cold Stress

Cold stress hazards are most likely to occur at low temperatures or low wind chill factors, with

wet, windy conditions also contributing to risks. Cold exposure and hypothermia are possible

during field activities. Workers should be familiar with the signs and symptoms of cold stress.

.Hypothermia is a cold-induced decreasing of the core body temperature that produces shivering,

numbness, drowsiness, and muscular weakness. Frostbite is a constriction of blood vessels in the

extremities, which limits the supply of warming blood. Symptoms of frostbite are white or

grayish skin, blisters, numbness, mental confusion, failing eyesight, fainting, shock, and

cessation of breathing. As a precautionary measure, employees should wear insulated coveralls,
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head covering, and boots when temperatures fall below 40°F, including wind chill. Bare skin

contact with cold surfaces (below 20°F) must be avoided. Table 2 presents the cooling power of

wind on exposed flesh expressed as equivalent temperatures.

A temperature-dependent work regimen limiting lengthy periods of outdoor activity may be

necessary. Table 3 gives the thresholdlimit values work/warm-up schedule for a 4-hour shift.

Workers entering heated shelters should remove the outer layer of clothing and loosen remaining

clothing to permit sweat evaporation. Dehydration must be avoided by drinking water, warm

drinks, or soups.

5.7.13 Material HandiinglMoving/Lifting

Materials handling at hazardous waste sites can vary from heavy equipment handling to manually

moving/lifting items. Hazards associated with materials handling include physical injury,

detonation, fire, explosion, and vapor generation among others.

Injuries to back and abdominal muscles from improperly lifting of loads are the most common

occupational injuries reported. Such injuries can range from relatively mild strains to major,

permanently disabling injuries. Before lifting a load, personnel will consider the overall weight,

distribution of weight, awkwardness of the load, distance to be carried, obstacles to be

negotiated, site conditions, and visibility.

When using equipment to move materials, proper work practices will be followed. Equipment

used will be designed for the task to be performed. Equipment will be inspected regularly by the

SSHO/Site Manager, and damaged or defective equipment will be removed from service.

Planning is critical when handling materials. The SSHO/Site Manager will plan where the

materials are to be moved, taking into consideration the current location of such materials and

hazards associated with moving them. Routes for moving materials will be clearly outlined, with

paths cleaned of obstructions so materials may be transported..

Loads will be lifted using the power of the leg muscles rather than the back, stomach, or arm

muscles. The item will be approached to balance the load evenly. Backs will be kept straight

and the arms nearly parallel with the body. The knees will be bent to grasp the load. Lifting will

be done by straightening the legs without bending the body, holding the load as close to the body

as possible and the back remaining as straight as possible.
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Bulky, heavy loads will be handled by at least two people, ensuring that the load is level and

evenly distributed between personnel helping to carry it. Carriers will know the destination and

path for the load.

5.8 BIOLOGICAL HAZARDS

Poisonous Plants

Poisonous plants, such as poison ivy, might be present at NASJRB Willow Grove. Personnel

should know how to recognize these plants and avoid them. If contact occurs, the affected areas

must be washed with soap and water immediately.

Insect Bites/Stings

Protective outer clothing such as gloves, hard hats, and coveralls can reduce the potential for

insect bites and stings. Insect bite symptoms may include redness, rash, swelling, chills, fever,

diarrhea, and vomiting. A worker who has been bitten or stung and shows symptoms of a severe

reaction should seek medical assistance immediately. Workers who know of their allergies to

insects should advise their employer prior to field activities and should carry an antidote kit, if

necessary.

To prevent contact with disease-carrying ticks, workers should wear long-sleeved shirts, long

pants, and boots that extend above the ankle with pants cuffs taped to boots. Workers should

thoroughly check clothing, skin, and hair for the presence of ticks at the end of each work day. If

a tick attaches to the body, it should be removed by gently tugging with tweezers where the

mouth parts enter the skin. The tick should not be killed prior to removal.
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6. EMPLOYEE TRAINING AND MEDICAL SURVEILLANCE

6.1 EMPLOYEE TRAINING

A record of current training for site workers will be available onsite. Personnel who do not meet

the following training requirements are prohibited from engaging in hazardous waste site

operations within the exclusion and contamination-reduction zones:

Site Workers:

• Forty (40) hours of Initial Offsite Hazardous Waste Operations Training and 3 days

onsite training under the direct supervision of a more experienced site worker.

• If more than 12 months have passed since initial training, an 8-hour Annual Refresher

Training must be completed.

Site Manager: Above requirements for site workers, plus a one-time 8-hour Supervisor's

Hazardous Waste Operations Training.

First Aid/CPR: At least one onsite worker must be currently certified in both first aid and

Cardiopulmonary Resuscitation (CPR) by the American Red Cross or equivalent organization.

First aid training must be updated every 3 years and must include the bloodbome pathogen

training; CPR training must be updated annually.

Subcontractors: Prior to mobilization onsite, the CTO Manager must obtain a written list of

subcontractor personnel to be present onsite and written certification that the workers meet the

training requirements summarized above. A record of their training will be available onsite.

Visitors: Authorized visitors will not be permitted to enter areas where they may be exposed to

hazardous substances if they do not meet the training requirements summarized above.

Pre-Entry Briefing: The SSHO/Site Manager must brief workers and visitors on the potential

hazards of the site and the protective measures to be implemented.
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A record of current medical examination records for site workers will be available onsite.,

The medical surveillance program is under the direction of a physician who is Board Certified in

Occupational Medicine. Medical examinations and consultations will comply with the protocols

of29 CFR 1926.65 and will be provided according to the following schedule:

• Prior to field work assignment.

• At least annually (or biennially with the occupational physician's approval) for

employees covered by the program.

• At termination of employment or reassignment to an area where the employee had not

been examined within the past 6 months.

• As soon as possible after the development of signs or symptoms that may indicate an

overexposure to hazardous substances or health hazards.

• More frequently if the physician deems such examination necessary to maintain

employee health.

The records will be complete and accurate and be kept on file for at least 30 years after

termination of employment. A minimum of the following information will be kept:

• Name and social security number.

• Physician's written opinions, recommendations, limitations, and test results.

• Employee medical complaints related to hazardous waste operations.

• Information provided to the physician by the employee concerning possible

exposures, accidents, etc.
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Subcontractors must provide medical surveillance information in writing to theCTO Manager

for their workers prior to mobilization onsite.
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Personnel wiil be equipped with proper PPE for the tasks they are asked to perform. The

SSHO/Site Manager will distribute PPE to EA employees and will also train employees in proper

use and disposal. Subcontractors are responsible for providing proper PPE for their own

employees.

Should PPE fail during use, the affected person must leave the exclusion zone immediately and

replace or repair failed PPE. This person is not permitted to re-enter the exclusion zone until the

problem has been rectified.

7.2 LEVELS OF PPE

The level ofPPE for the work performed on the sites will be level D. If an upgrade ofPPE is

needed, work will stop and this SHERP will be revised to include the changes in PPE.

Engineering controls and work practices will be used where feasible to minimize potential

hazards. The components of level D PPE are listed below.

7.2.1 Level D PPE

Level D protection will be the minimum protection used for field operations. The following are

the minimum requirements for Level D:

• Steel-toe, steel-shank safety shoes/boots.

• Boot covers (optional).

• Hard hat (when overhead hazards are present) that meets ANSI Standard 289.1-1986.

• Chemical-resistant gloves when contact with potentially contaminated soil or water is

expected~

• Leather work gloves (as needed).
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• Safety glasses (when flying particles or splash hazards are present)..

• Hearing protectors (when noise hazards are present).

• Face shield (when operating steam cleaner).

• Coveralls (as appropriate).

• Poly-coated coveralls (when splash hazards are present or contact with heavily

contaminated soiIfwater is expected).
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Task-specific environmental monitoring requirements are summarized below, including the type

of monitoring to be performed, the frequency and location of monitoring, action levels, and

required responses if action levels are detected. Nonintrusive tasks generally do not require

monitoring. Only personnel trained in proper use and calibration of the instruments may use the

instruments.

This section summarizes minimum requirements, which may be upgraded on a site-specific

basis.

Work Task

Soil sampling

Monitoring Instrument

Combustible Gas Indicator
(CGD

Photoionization Detector
(Pill)

Pill

Frequency and Locations

Initially and every 10 minutes
during soil disturbance.
Measure at the surface of the
hole.

Initially and every 10 minutes
during soil disturbance.
Measure breathing zone.

Initially and every 10 minutes
during sampling. Measure
breathing zone.
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CGI 0-10 percent Lower Explosive Limit (LEL)-continue

10-20 percent LEL~ontinuous monitoring. Prepare to shut down.

>20 percent LEL--shutdown and evacuate. Contact the NASJRB Willow Grove Fire

Department immediately at 215-443-6198 and contact the eTO Manager.

PID Level D-background levels

Stop Work and Revise SHERP-above background.

Action Level for Dust

Sustained (exceeding 5 minutes) visible dust in the breathing zone shall require dust suppression

or work cessation.

Initial and detectable measurements must be logged on the Environmental Monitoring Report in

Appendix B. If no detectable levels are measured, this must be documented on the form at least

once every 30 minutes. Each exceedance of an action level must be documented on the

Environmental Monitoring Report, along with the corrective action taken.

Depending upon direct reading instrument results, the SSHO/Site Manager will follow the eTO

requirements and will determine whether further evaluation of employee and offsite (perimeter)

exposures are required.

8.2 CALIBRATION OF MONITORING INSTRUMENTS

The calibration of each instrument must be checked according to the manufacturer's

recommendations. Calibration procedures will be available in the field.
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• Exclusion Zone (EZ}--This area has either known or potential contamination and

has the highest potential for exposure to chemicals onsite. Persons who enter the EZ

must wear the appropriate level D ofPPE for the degree and types of hazards present

at the site. The EZ zone will extend to approximately 25 :ft surrounding the boring.

• Contamination Reduction Zone (CRZ)

The purpose of the CRZ is to reduce the possibility that the Support Zone (SZ) will

become contaminated or affected by the site hazards. Because of both distance and

decontamination procedures, the degree of contamination in the CRZ generally will

decrease as one moves from the hotline to the SZ. The CRZ will be established by

the SSHO.

The CRZ should be established outside the areas of known or potential

contamination.

• Support Zone--Uncontaminated area and may include site vehicles.

The SZ is the uncontaminated area where workers are unlikely to be exposed to

hazardous substances or dangerous conditions.

Potentially contaminated clothing, equipment, and samples must remain outside the

SZ until decontaminated. The SZ should be upwind and as far from the EZ as

practicable.

Level D will be the minimum protection in the EZ. The CRZ will require a minimum Level D.

No specific PPE requirements are needed in the support zone, as contaminated materials are

prohibited from being stored in this area.
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Only authorized personnel will be pennitted in the EZ and the CRZ. Entering these zones will

require donning the required PPE prior to entry.

Exiting the EZ will require going through decontamination in the CRZ.

Safe work practices to be followed by site workers include:

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited in the

Exclusion and Contamination Reduction Zones.

• Hands and face must be thoroughly washed upon leaving the work area.

• Prescription drugs must not be taken by personnel unless specifically approved by a

licensed physician who is familiar with the issues ofworker exposure to hazardous

materials.

• Personnel onsite must use the buddy system; visual contact must be maintained

between team members.

• Work is allowed during daylight hours only.

• If dust is being visually generated in the Exclusion Zone, the SSHO/Site Manger will

advise on procedures for misting or wetting the soil to prevent possible exposure from

inhalation of soil contaminants.

• Possessing, using, purchasing, distributing, selling, or having controlled substances in

your system during the work day, including meal or break periods onsite, is strictly

prohibited.

• The use or possession of alcoholic beverages onsite is prohibited. Similarly, reporting

to work or perfonning one's job assignments with excessive levels of alcohol in one's

system will not be pennitted.
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Remove and discard boot covers, if worn. Scrape soil from boots and wipe off dust with moist

cloth or paper towel. Remove outer gloves and coveralls. Remove and discard inner gloves, if

worn. Wash hands, face, and other exposed skin with soap and water. Soap and water for

decontamination must be on site during activities. Shower and shampoo as soon as possible at

. the end of the work day, before dining or social activities. Place nondisposable coveralls in

plastic bags prior to leaving the site and prior to entering a vehicle. Launder non-disposable

clothing worn in the exClusion zone prior to reuse, separately from other laundry items.

9.2.2 Equipment Decontamination

(r\ Wet-wipe equipment used onsite with clean water prior to leaving the site.
\...J

9.2.3 Waste Disposal Procedures

The disposal of investigation-derived waste (IDW) will be in accordance with EPA, State, and

Navy requirements. IDW includes soil cuttings, drilling muds, purged ground water,

decontamination fluids, and disposable PPE.
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Prior to work startup, personnel will become familiar with this emergency response plan. The

SSHO/Site Manager will make this plan available for review and photocopying. Employees

should also become familiar with the location of telephones, emergency medical facilities, and

water supplies near work areas. Regular rehearsals of emergency response procedures are highly

recommended.

In emergency situations, involved personnel will stop work immediately, evacuate the exclusion

zone, and report to the SSHO/Site Manger for further assistance and instructions. Emergency

situations will be handled by offsite support personnel; however, initial response and first aid

will be available by qualified onsite personnel.

The following should be considered emergency situations:

• Medical emergency

• Heavy equipment accident

• Overexposure of personnel to onsite contaminants

• Cold-related injury/hypothermia

• Heat-related illness

• Discovery of unanticipated hazard (e.g., drums, underground utilities, heavily

contaminated materials)

In case of a hazardous materials emergency, the SSHO/Site Manager will assume full control of

the situation until the arrival of emergency responders. The SSHO/Site Manager will work with

emergency response teams to identify and evaluate hazards. Emergency responses and

communications will be coordinated and controlled through the onsite Incident Commander, who

will be designated by the emergency responders.
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In the event of an emergency, the information available at the time will be properly evaluated and

the appropriate steps taken to implement the emergency response plan. The Site Manager will

assume command of the situation and will call the appropriate emergency services, evacuate

personnel as needed, and take other steps needed to gain control of the emergency.

The following information will be given when reporting an emergency:

1. Name and location of person reporting.

2. Location of accident/incident.

3. Name and affiliation of injured party.

4. Description of injuries, fire, spill, or explosion.

5. Status of medical aid and/or other emergency control efforts.

6. Details of chemicals involved.

7. Summary of accident, including suspected cause and time it occurred.

8. Temporary control measures taken to minimize further risk.

This information should only be disclosed to the SSHO/Site Manager, and proper authorities.

Once emergency response agencies have been notified, the CTO Manager, Program Manager,

and Contracting Officers Technical Representative (COTR) will be notified immediately.

12.3 MEDICAL EMERGENCIES

Personnel should always be alert for signs and symptoms of illnesses related to chemical,

physical, and disease factors onsite. Severe injuries resulting from accidents and chemical

overexposures will be recognized as emergencies and treated as such. One person currently

trained in first aid (including bloodbome pathogen training) and CPR will be present onsite.

If a medical emergency occurs, the SSHO/Site Manager will announce the emergency, upon

which work will stop and personnel will move to the decontamination area. Personnel with

current first aid training will evaluate the injury or illness and determine its severity. Victims

will be decontaminated prior to administering first aid (as long as this can be done without

further injuring the victim). First aid should only be performed to limit further injury or stabilize
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the victim. Personnel are not to move or transport victims unless doing so does not pose an

immediate threat to their life, or if timely response of emergency medical services is impossible

due to the remoteness of the site.

First aid equipment will be available at the following locations:

• First aid kit:

• Fire extinguisher:

• Eye wash:

field vehicle

field vehicle

field vehicle meeting the requirements ofANSI Z358.1

1990

The SSHO/Site Manager will complete an Accident Investigation Report and submit it to the

CTO Manager and Program Manager. See Appendix C for accident report forms. The Program

Manager will submit the report to the COTR within 24 hours ofthe following types of incidents:

• Job-related injuries and illnesses.

• Accidents resulting in significant property damage.

• Accidents involving vehicles and/or vessels.

• Accidents in which there may have been no reportable injury or property damage, but

which have a high probability of recurring with at least a moderate risk to personnel

or property.

An accident that results in a fatality or in the hospitalization of three or more employees will be

reported within 8 hours to the U.S. Department of Labor through the EA human resources

representative. Subcontractors are responsible for notification of accidents involving their

employees.

NASJRB Willow Grove Safety, Health, and Emergency Response Plan



EA Engineering, Science, and Technology

12.4 FIRE/EXPLOSION EMERGENCIES

~ ,......

Project: 29600.745200
Version: FINAL

Page 12-4
March 2003

Fire and explosion will be immediately recognized as an emergency. Although vehicles will be

equipped with fire extinguishers, only small fires should be suppressed in this manner. In cases

of larger fires, personnel should be evacuated to a secure location and authorities should be

notified as soon as possible. Only persons trained in fire suppression/fire control should attempt

to handle large fires. The necessary steps should then be taken to prevent or limit injury. The

CTO Manager will be notified as soon as possible and, once control of the situation has been

regained, will specify proper cleanup activities. Personnel will remain outside of the incident

area until the area is deemed safe by the SSHO/Site Manager.

12.5 EMERGENCY TELEPHONE NUMBERS

The following list of emergency telephone numbers will be verified prior to starting work and

placed in the glove compartment of field vehicles. In the event of a life threatening emergency,

contact the NASJRB Clinic at 215-443-1911 and the 911 emergency service.

NASJRB Security:

NASJRB Fire:

NASJRB Emergency:

NASJRB Airfield (call prior to working in airfield)

Hospital (hospital location is shown in Appendix D):

Abington Hospital

2510 Maryland Road

Willow Grove, PA 19090

Northern Division Activity Coordinator:

Jim Colter

NASJRB On-Scene Coordinator:

Jim Edmond

NASJRB Willow Grove

(215) 443-6067

(215) 443-6071

(215) 443-6198

(215) 443-1911

(215) 443-6193

(215) 659-4513

(610) 595-0567, ext. 163

(215) 443-6939
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CTO Manager:

Katherine Sheedy

Program Safety and Health Officer:

Kris Hoiem, crn

Program Manager:

Ken Kilmer

EA Medical Services:

Health Resources

EA Corporate Medical Director:

Dr. Jerry Berke(Health Resources)

In case of spill:

NASJRB Fire

Katherine Sheedy

In case of accident or exposure:

NASJRB Fire

Kris Hoiem, Program

Safety and Health Officer

Poison Control Center:

National Response Center:

NASJRB Willow Grove
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(302) 325-3560 ext. 109 (work)

(302) 368-0438 (home)

(410) 771-4950 ext. 5149 (work)

(410) 357-5485 (home)

(410) 584-7000 ext.2471

(800) 350-4511

(781) 935-8581

(215) 443-6198

(302) 325-3560

(215) 443-6198

(410) 771-4950 ext. 5149 (work)

(410) 357-5485 (home)

(800) 822-9761

(800) 424-8802
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Compound PEL or IDLH Physical Description Route of Exposure Symptoms
TLV

Toluene 50 ppm 500 ppm Colorless liquid with a Inhalation, skin absorption,
sweet, pungent, benzene- ingestion, skin and/or eye contact Irritation eyes, nose;
like odor lassitude(weakness, exhaustion),

confusion, euphoria, dizziness,
headache; dilated pupils,
lacrimation (discharge of tears);
anxiety, muscle fatigue, insomia;
paresthesia; dermatitis; liver, kidney
damage

Benzene I ppm Ca 500 Colorless to light-yellow liquid with Inhalation, skin absorption, Irritation eyes, skin, nose,
ppm an aromatic odor (Note: a solid ingestion, skin and/or eye contact respiratory system; dizziness;

below 42 degrees F) headache, nausea, staggered gait;
anorexia, lassitude (weakness,
exhaustion); dermatitis; bone
marrow depression; (potential
occupational carcinogen)

Naphthalene lOppm 250 ppm Colorless to brown solid with an Inhalation, skin absorption, Irritation eyes; headache, confusion,
odor of mothballs. (Note: Shipped as ingestion, skin and/or eye contact excitement, malaise (vague feeling
a molten solid) of discomfort); nausea, vomiting,

abdominal pain; irritation bladder;
profuse sweating; jaundice;
hematuria (blood in the urine), renal
shutdown; dermatits, optical
neuritis, corneal damage

Total Xylenes 100 ppm 900 ppm Colorless liquid with an aromatic Inhalation, skin absorption, Irritation eyes, skin, nose, throat;
odor. ingestion, skin and/or eye contact dizziness, excitement, drowsiness,

incoordination, staggering; corneal
vacuolization; anorexia, nausea,
vomiting, abdominal pain;
dermatitis

Ethylbenzene 100 ppm 800 ppm Colorless liquid with an aromatic Inhalation, ingestion, skin and/or eye Irritation eyes, skin, mucous
odor. contact membrane; headache; dermatitis;

narcosis, coma
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Compound PEL or IDLH Physical Description Route of Exposure Symptoms
TLV

1,3,5- 25 ppm Clear, colorless liquid with a Inhalation, ingestion, skin and/or eye Irritation eyes, skin, nose, throat,
Trimethylben - distinctive, aromatic odor contact respiratory system; bronchitis;

zene hypochromic anemia; headache,
drowsiness, lassitude (weakness,
exhaustion), dizziness, nausea,
incoordination; vomiting,
confusion; chemical pneumonitis
(aspiration liquid)

IOLH
PEL
TLV
Ca

Immediately Dangerous to Life and Health
Permissible Exposure Limit
Threshold Limit Value
Carcinogen

NASJRB Willow Grove Safety, Health, and Emergency Response Plan



TABLE 2 COOLING POWER OF WIND ON EXPOSED FLESH AS EXPRESSED AS EQUIVALENT
TEMPERATURE (UNDER CALM CONDITIONS)*

Actual Temperature Reading (OF)
Estimated

Wind Speed 50 40 30 20 10 o -10 -20 -30 -40 -50 -60

Equivalent Chill Temperature (OF)

calm 50 40 I" 30 20 10 0 -10 " -20· -30 -40 -50 -60

5 48 37 27 16 6 -5 '-15 -26 -36 -47 -57 -68

10 40 28 16 4 ~9 -24 " I -33 .,46 -58 -70 I -83 -95

15 36 22 9 -5 -181 . -32 -45 -58 -72 I -85 -99 -112

20 32 18 4 -10 -25 -39 -53 -67 I -82 -96 -110 -121

25 30 16 0 -15 -29 -44 '-59 -74 -88 -104 -118 -133
;

30 28 13 -2 -18 -33 . -48 -63 . "
-79 -94 -109 '-125 -140

35 27 11 -4 -20 -35 -51 -67 '-82 -98 -113 -129 -145
I

40 26 10 -6 -21 -37 -53 -69 ':85 -100 -116 -132 -148

(Wind speeds LITTLE DANGER INCREASING DANGER GREAT DANGER
greater than 40 In < hr with dry skin. Maximum Danger from freezing of exposed Flesh may freeze within 30
mph have little danger of false sense of security flesh within one minute. seconds.

additional effect.)
Trenchfoot and immersion foot may occur at any point on this chart.

* Developed by U.S. Am1Y Research Institute of Environmental Medicine, Natick, MA.

Highlighted areas show equivalent chill temperature requiring dry clothing to maintain core body temperature above 36°C (96.8 OF)
per cold stress TLV.
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TABLE 3 THRESHOLD LIMIT VALUES WORKIWARM-UP SCHEDULE FOR FOUR-HOUR SHIFT*

Air Temperature - Sunny Sky No Noticeable Wind 5 mph Wind 10 mph Wind 15 mph wind 20 mph Wind

·Max. Max. Max. Max. Max.
Work No. of Work No. of Work No. of Work No. of Work No. of

o C (approx.) o F (approx.) Period Breaks Period Breaks Period Breaks Period Breaks Period Breaks

-26 to -28 -15 to -19 (Norm. Breaks) I (Norm. Breaks) I 75 min 2 55 min 3 40 min 4

-29 to -31 -20 to -24 (Norm. Breaks) I 75 min 2 55 min 3 40 min 4 30min 5

-32 to -34 -25 to -29 75 min 2 55 min 3 40 min 4 30 min 5 Non-emergency work
should cease

-35 to -37 -30 to -34 55 min 3 40 min 4 30 min 5 Non-emergency work
should cease

-38 to -39 -35 to -39 40 min 4 30 min 5 Non-emergency work
should cease

-40 to-42 -40 to -44 30 min 5 Non-emergency work
should cease

-43 & below -45 & below Non-emergency work
should cease

Notes:

I. Schedule applies to any 4-hour work period with moderate to heavy work activity, with warm-periods in a warm location and with extended break (e.g.,
lunch) at the end of the 4-hour work period in a warm location. For Light-to- Moderate Work (limited physical movement): apply the schedule one step
lower. For example, at -35 C (-30 F) with no noticeable with 4 breaks in a 4-hour period (Step 5).

2. The following is suggested as a guide for estimating wind velocity if accurate information is not available:
5 mph: light flag moves; 10 mph: light flag fully extended; 15 mph: raises newspaper sheet; 20 mph: blowing and drifting snow.

3. If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind velocity factors given above
would be: I) special warm-up breaks should be initiated at a wind chill cooling rate of about 1750 W/m2

; 2) all non-emergency work should have ceased at
or before a wind chill of2250 W/m2

. In general, the warm-up schedule provided above slightly under-compensates for the wind at the warmer
temperatures, assuming acclimatization and clothing appropriate for winter work. On the other hand, the chart slightly over-compensates for the actual
temperatures in the colder ranges, since windy conditions rarely prevail at extremely low temperatures.

4. TLVs apply only for workers in dry clothing.
* Adapted from Occupational Health & Safety Division, Saskatchewan Department of Labour.
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I have read this Safety, Health, and Emergency Response Plan for this site and have been briefed on the
nature, level, and degree of exposure anticipated as a' r:esult of participation in this project. I agree to
conform to the requirements of this Plan. .

Name Signature Affiliation Date
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ENVIRONMENTAL MONITORING REPORT·

lNSTRUMENT:
Calibration Gas Cone: Span: _

Time Monitoring Location Reading
Corrective Action
Taken(a)

Changes in PPE Level

Comments:

Work Operation Reason For Change

(a) Corrective actions taken must be documented whenever readings at or above
action levels are reached.

Recorded By: _

Site Safety & Health Officer:
Date: -------
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THIS REPORT MUST BE COMPLETED BY THE INJURED EMPLOYEE OR SUPERVISOR AND
FAXED TO EA CORPORATE HUMAN RESOURCES WITHIN 24 HOURS OF ANY ACCIDENT. THE
FAX NUMBER IS (410) 771-1780.

*NOTE* WHENEVER AN EMPLOYEE IS SENT FOR MEDICAL TREATMENT FOR A WORK
RELATED INJURY OR ILLNESS, PAGE 4 OF THIS REPORT MUST ACCOMPANY THAT
INDIVIDUAL TO ENSURE THAT ALL INVOICESIBILLS/CORRESPONDENCE ARE SENT TO
HUMAN RESOURCES FOR TIMELY RESPONSE.

A. DEMOGRAPHIC INFORMATION:

NAME OF INJURED EMPLOYEE: --.,. _
HOME ADDRESS: _
HOME PHONE: DATE OF BIRTH: _
AGE:_____ SEX: M F
MARITAL STATUS: , NAME OF SPOUSE (ifapplicable) _
SOCIAL SECURITY NUMBER: DATE OF HIRE: _
NUMBER OF DEPENDENTS: _
EMPLOYEES JOB TITLE: _
DEPT. REGULARLY EMPLOYED: _
WAS THE EMPLOYEE INJURED ON THE JOB:
PRIMARY LANGUAGE OF THE EMPLOYEE: _

B. ACCIDENT/INCIDENT INFORMATION:

DATE OF ACCIDENT: TIME OF ACCIDENT:--------
REPORTED TO WHOM: NAME OF SUPERVISOR:......- _
EXACT LOCATION WHERE ACCIDENT OCCURRED (including street, city, state and County):

EXPLAIN WHAT HAPPENED (include what the employee was doing at the time ofthe accident and how
the accident occurred): '--_

DESCRIBE THE INJURY AND THE SPECIFIC PART OF THE BODY AFFECTED (i.e. laceration,
right hand, third finger): _



OBJECT OR SUBSTANCE THAT DIRECTLY INJURED EMPLOYEE:-----------'--
NUMBER OF DAYS AND HOURS EMPLOYEE USUALLY WORKS PER WEEK:------
IS THE EMPLOYEE EXPECTED TO LOSE AT LEAST ONE FULL DAY OF WORK?----
DOES THE EMPLOYEE HAVE A PREVIOUS CLAIM? Y N if yes, STATUS Open Closed
WAS THE EMPLOYEE ASSIGNED TO RESTRICTED DUTY? ~ _

c. ACCIDENT INVESTIGATION INFORMATION

WAS SAFETY EQUIPMENT PROVIDED? Y N If yes, was it used? Y N
WAS AN UNSAFE ACT BEING FORMED? Y N If yes, describe _
WAS A MACHINE, PART INVOLVED? Y N Ifyes,describe _
WAS THE MACHINE PART DEFECTIVE? Y N If yes, in what way
WAS A 3RD PARTY RESPONSIBLE FOR THE ACCIDENTIINCIDEN-T?-.Y-N-------

If yes, list Name, address and phone number _

WAS THE ACCIDENTIINCIDENT WITNESSED? Y N
If yes, list Name, address and phone number: ----------------

D. PROVIDER INFORMATION

WAS FIRST AID GIVEN ON SITE? Y N
If yes, what type of medical treatment was given _

. PHYSICIAN INFORMATION (if medical attention was administered)
NAME:----------------------------
ADDRESS (inc!. City, state and zip): --' _
PHONE: _

HOSPITAL ADDRESS (inc!. Name, address, city, state, zip code & phone)

WAS THE EMPLOYEE HOSPITALIZED? Y N If yes, on what date _
WAS THE EMPLOYEE TREATED AS AN OUTPATIENT, RECEIVE EMERGENCY
TREATMENT OR AMBULANCE SERVICE?

PLEASE ATTACH THE PHYSICIANS WRITTEN RETURN TO WORK SLIP

*NOTE* A PHYSICIANS RETURN TO WORK SLIP IS REQUIRED PRIOR TO ALLOWING
THE WORKER TO RETURN TO WORK



REPORT PREPARED BY: _

E. AUTOMOBILE ACCIDENT INFORMATION (complete if applicable)

AUTHORITY CONTACTED AND REPORT # _
EA EMPLOYEE VEHICLE YEAR, MAKE AND MODEL _
V.LN. PLATE/TAG# _
OWNER'S NAME AND ADDRESS: _

DRIVER'S NAME AND ADDRESS: _

RELATION TO INSURED: DRIVER'S LICENSE #---------
DESCRIBE DAMAGE TO YOUR PROPERTY: _

DESCRIBE DAMAGE TO OTHER VEHICLE OR PROPERTY: _

OTHER DRIVER'S NAME AND ADDRESS: _

OTHER DRIVER'S PHONE: _
OTHER DRIVER'S INSURANCE COMPANY AND PHONE: _

LOCATION OF OTHER VEHICLE: _
NAME, ADDRESS AND PHONE OF OTHER INJURED PARTIES: _

WITNESSES
NAME: PHONE:'---- _
ADDRESS: _
STATEMENT: _

SIGNATURE: _

NAME: PHONE: _
ADDRESS: _
STATEMENT: _

SIGNATURE: _

F. ACKNOWLEDGEMENT

NAME OF SUPERVISOR: _
DATE OF THIS REPORT: _

I have read this report and the contents as to how the accident/loss occurred is accurate to the best of my
knowledge.

Signature: _
Injured Employee

Date: -------



I am seeking medical treatment for a work related injury/illness.

Please forward all bills/invoices/correspondence to:

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC.

11019 McCORMICK ROAD

HUNT VALLEY, MD 21031

ATTENTION: Pat Noppenberger
HUMAN RESOURCES

(410) 584-7000



INCIDENT REPORT

THIS REPORT IS TO BE COMPLETED WHEN A NEAR MISS OCCURS THAT COULD HAVE
POTENTIALLY RESULTED IN SERIOUS PHYSICAL H;ARM. PLEASE FAX THIS FORM TO EA
HUMAN RESOURCES DEPARTMENT AT (410) 771-1780.

EXPLAIN WHAT HAPPENED (include what the employee was doing at the time the near miss and
how it occurred:) _

REPORT PREPARED BY: _ DATE: _
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Abington Hospital
2510 Maryland Road
Willow Grove, PA 19090
215-659-4513
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This Quality Assurance Project Plan (QAPP) is written in order to describe the analytical

laboratory program in place which will be utilized for the collection of analytical data in support

of investigations at the Installation Restoration Program (IR) Sites 10 and 11 compiled by EA

Engineering, Science, and Technology, Inc. (EA) under Contract No. N62472-92-D-1296,

Contract Task Order 0074.

IR Site 10 is a former Fuel Farm area where a Light Non-Aqueous Phase Liquid (LNAPL)

Recovery System has been operated by EA for several years. Based on recent collected data

representatives of the Navy have determined after discussions with the Pennsylvania Department

of Environmental Protection, that the level of contaminants at this site may be low enough to

warrant possible site closeout.

IR Site 11 is an area where soil contaminated with petroleum was discovered during past

construction activities. Although some contaminated soils were removed, confirmation soil

sampling was not undertaken and no evaluation of the groundwater was persued. EA will

perform an investigation to determine if this once contaminated site presents and impact to the

environment.

1.1 PURPOSE AND SCOPE

The QAPP has been prepared for use by EA and its subcontractors to ensure that data collected

are scientifically valid and legally defensible, and to establish the field, analytical protocols, and

documentation requirements that will ensure the data collected meet the needs and objectives of

the NASJRB Willow Grove, PA.

This QAPP presents the policies, organizations, functions, and Quality Assurance/Quality

Control (QAlQC) requirements designed to achieve all data quality goals. It further discusses

the criteria and procedures that will be followed during implementation of all activities specified

in the Sampling Analyses Plan (SAP).

1.2 REVISIONS

This QAPP has been written to ensure comparability in data quality for all analytical contractors.

The QAPP is a dynamic document and should be revised or updated to reflect any changes in

NASJRB Willow Grove IR Program Sites 10 and 11 Quality Assurance Project Plan
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organization and procedures needed to meet the Data Quality Objectives (DQOs). Whenever

revisions are made or addenda added to the QAPP, a document control system shall be put into

place to assure (1) all parties holding a controlled copy of the QAPP shall receive the

revisions/addenda and (2) outdated material is removed from circulation. The distribution list for

controlled copies follows the title page of this QAPP. The document control system does not

preclude making and using copies of the QAPP; however, the holders of controlled copies are

responsible for distributing additional material to update any copies within their organizations.

1.3 PROJECT MANAGEMENT

This project will be managed through an organized effort of scientific and engineering personnel

and technical resources to perform multiple tasks at the NASJRB, Willow Grove, Pennsylvania.

There are 2 sites identified at NASJRB. Currently, these two sites are being investigated to

determine if they can be closed out under Pennsylvania Act II Regulations.

In order to meet the data collection objectives, each field investigation will employ field

procedures, sampling techniques, and analytical methods specified in site-specific work plans

and in this Quality Assurance Project Plan (QAPP). Field and project activities will be

performed by EA personnel who will also supervise any subcontractors needed for the project.

EA will direct the field activities, including subcontractors who may be working on the site. All

analytical work will be performed by Lionville Laboratory, Inc. of Lionville, PA.

1.3.1 Key Personnel and Responsibilities

EA's project team has been selected and organized to provide the technical expertise, field

supervision, and management support needed to ensure that execution of the investigation is

successful, efficient, and safe. Key personnel and responsibilities are described in the individual

work plans for each specific task.

1.3.2 Lionville Laboratory

The objective of the QAPP is to provide analytical data that are valid and defensible and that

meet the user's needs. Accordingly, the management of Lionville Laboratory encourages

excellence in analytical testing and provides the necessary resources and environment. The

laboratory quality assurance guidelines are included within this QAPP and identify the policies,

NASJRB Willow Grove IR Program Sites 10 and II Quality Assurance Project Plan
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organization, objectives, functional activities, and specific activities designed to achieve the

desired quality goals set forth by the laboratory for this project.

The organizational positions of Lionville Lab personnel are shown on Figure 1-1. The Technical

Director, Dr. C. P. Nulton, ensures the laboratory data quality through interactive management

and support of the quality program, and is responsible for all operational and support activities

within Lionville Laboratory to ensure client satisfaction with laboratory performance in all areas

of concern, including service, data quality, deliverables, and on-time delivery. C. Schrenkel is

the laboratory's Quality Services Manager, and oversees the development of the Quality

Assurance Program. Through the maintenance of an independent quality assurance staff, she

provides continuous oversight and development of the elements which ensure the production of

quality data. The Laboratory Project Manager, Mark Haslett, serves as client-laboratory contact

throughout the project duration and works interactively with laboratory personnel to coordinate

all aspects of the production of data packages to support the specific needs of this project.

Various analytical groups within the laboratory are supervised by the Section Chiefs, F. Kiger

(inorganics), G. Beegle (metals), D. Rychlak (volatile organics), and 1. Layman semivolatiles,

extractions, and HPLC). Section Chiefs are responsible overall for the management of the

respective analytical programs operating in each section and coordination and supervision of

personnel working within each area.

Lionville Laboratory's Sample Management Officer, J. Melnic, is responsible for receiving,

logging, and maintaining internal custody of all samples during their residence in the laboratory.

All analytical support will be provided by Lionville Laboratory which is located at 208 Welsh

Pool Road, Lionville, PA 19341-1333. In the event that additional analyses must be

subcontracted, it will be done with the approval of the Navy. Lionville Laboratory's Laboratory

Standard Operating Procedures, Quality Assurance, SOP No. QA-OOI is include in Attachment

A.

NASJRB Willow Grove lR Program Sites 10 and 11 Quality Assurance Project Plan
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Data Quality Objectives (DQOs) specify the data type, quality, quantity, and uses needed to

make decisions and are the basis for designing data collection activities. DQOs must be

consistent with the applicable or relevant and appropriate requirements (ARARs) and attainable

with acceptable field and analytical procedures to support the selection of a remedial alternative.

The following sections contain an overview of the DQOs. A Sampling and Analysis Plan is

prepared for IR Site 10 and 11, and the specific DQOs are presented there.

2.1 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The fundamental mechanisms that will be employed to achieve the project's quality goals can be

categorized as prevention, assessment, and correction. These include:

• Prevention of defects in the sample quality through planning and design, documented

instructions and procedures, and careful selection of skilled, qualified personnel.

• Quality assessment through a program of regular field and laboratory audits and

inspections to supplement continual informal review.

• Permanent correction of conditions adverse to quality through a closed-loop

corrective action system.

This QAPP has been prepared in response to these goals. Attachment A provides a co·py of the

Standard Operating Procedures (SOPs) employed by Lionville Laboratory.

2.2 DATA QUALITY OBJECTIVES

2.2.1 Precision and Accuracy

Laboratory precision and accuracy performance (Table 2-1) can meet project objectives,

particularly when compliance with established criteria is based on laboratory (internal)

duplicates. Analytical accuracy measures the bias as the percent recovery from the laboratory

control sample (LCS). Laboratory criteria and action limits will be in accordance with the

information supplied in Appendix C of this QAPP.
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Field sampling precision and accuracy are not easily measured. Field contamination, sample

preservation, and sample handling will affect precision and accuracy. Field sampling procedures

are presented in Chapter 4. Field duplicates and blanks will be used to estimate field sampling

precision and accuracy. Field quality control samples will be sampled according to the

frequencies stated in the Work Plans and analyzed in the laboratory identically to field samples.

Data quality with respect to its intended use will be assessed based on laboratory-supplied

quality assurance/quality control (QNQC) data and appropriate protocols for verification of

analytical results. Results that are outside of criteria as outlined in Appendix D will be qualified

by the laboratory. Qualified data will be used to the greatest practicable extent, depending upon

the extent of the non-conformance to control criteria.

2.2.2 Representative

The sampling program is designed to provide analytical data that are representative of site

conditions. Representativeness describes the degree to which analytical data accurately and

precisely define the population being measured. Several elements of the sampling and sample

handling process must be controlled to maximize the representativeness of the analytical data as

defined in this QAPP. The physical state of the samples, sampling equipment, containers,

sample preservation and storage, holding times, sample identity, and chain-of-custody will be

designed to ensure that the samples analyzed are representative of site conditions. Site-specific

sampling plans will be outlined in each site Work Plan.
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TABLE 2-1 DATA QUALITY INDICATOR FORMULAS

CHARACTERISTIC FORt.1liLA . SYMBOLS

Precision IXI - x21 X100 = IXI - x21 X200
x1, x2 = duplicate values.

RPD=
(as relative percent difference, %RPD) (Xl + X2)/ 2 (XI + X2)

Precision S s = standard deviation
RSD(%) = = X100 -

(as relative standard deviation, %RSD) X X = mean of the measurements.

Accuracy
%R= X x100

X = found concentration.
T = true or assumed concentration

(as percent recovery (%R) for samples T
without a background level of the analyte,
such as reference materials, laboratory
control samples, and performance
evaluation samples)

Accuracy X-B X = found concentration
%R=--x100 B = background concentration

(as percent recovery (%R) for T T = true or assumed concentration
measurements in which a known amount
of analyte (a spike) is added to an
environmental sample)
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Completeness describes the amount of data generated that meets the objectives for precision,

accuracy, and representativeness versus the amount of data expected to be obtained. For

relatively simple, homogenous matrices, 100 percent completeness is expected. However, as

matrix complexity and heterogeneity incr'ease, completeness may decrease. Where analysis is

precluded or where DQOs are compromised, effects on the overall investigation must be

considered. Whether or not a particular sample is critical to the investigation will be evaluated in

terms of the sample location, the parameter in question, the intended data use, and the risk

associated with the error.

Critical data points may not be evaluated until all the analytical results are reviewed. If, in the

evaluation of laboratory results, it becomes apparent that the data for a specific medium are of

limited quality, either with respect to the number of samples or to an individual analysis, a

subsequent sampling event may be necessary.

Completeness is calculated based on the expected number of data points and the actual number

of useable data points according to the formula

Completeness, % = Number of useable data points x 100

Number of total data points

For the purpose of this effort, 90 percent is established as the minimum acceptable level of

completeness. This goal is established based upon the statistical level of confidence required for

a decision. A data point shall be determined to contribute to the completeness of the data set if

the information provided is meaningful, useful, and contributes to the project objectives.

2.2.4 Comparability

Comparability is the extent to which comparisons among different measurements of the same

quantity or quality will yield valid conclusion. By specifying the use of standard analytical

procedures (e.g., SW846, CLP, or other EPA methods) and standard field sampling procedures,

the potential for variables to affect the final data quality is minimized. Field sampling

procedures are presented in Chapter 4, "Sampling and Field Investigative Procedures."
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Analytical methods for the work proposed at NASJRB, Willow Grove are described in

Chapter 7 and outlined in Table 7-1.

2.3 DETECTION AND QUANTITATION LEVELS

In addition to the PARCC parameters, analytical sensitivity is an important component of data

quality. Analytical sensitivity is evaluated using analyte detection and quantitation levels.

2.3.1 Detection Levels

A detection limit has been defined by the Committee on Environmental Improvement of the

American Chemical Society (ACS) [Anal. Chern. 55:2210-2218 (1983)] as "the lowest

concentration that can be determined to be statistically different from a blank." Various methods

are available for determining detection limits; most of them are based on the standard deviation

of measurements in the region near the blank responses. The following detection limits are

determined routinely in the laboratory:

Instrument detection limits (IDL) are determined using the protocols given in the inorganic

statement of work for the U.S. EPA Contract Laboratory Program; the procedures and

calculations are detailed in Lionville Laboratory's Laboratory Standard Operating Procedures,

QA-OOI. A standard deviation is calculated from replicate measurements of a low-level standard

and multiplied by three to give the IDL. IDLs are used as an index of instrument performance

that does not include sample effects and, therefore, represent the lowest detection limit

achievable. IDLs can vary between instruments of the same type and can change when

redetermined.

Method detection limits (MDL) are determined using the U.S. EPA procedure published in 40

CFR 136 Appendix B (EAL-SOP-049). The MDL is defined as "the minimum concentration of

a substance that can be measured and reported with 99% confidence that the analyte

concentration is greater than zero and is determined from analysis of a sample in a given matrix

containing the analyte." This procedure requires that "sample processing steps of the analytical

method be included in the determination of the method detection limit." MDLs therefore are

influenced by the sample matrix and sample preparation process as well as the analytical

instrumentation. A minimum of seven replicates spiked at one to five times the expected MDL

are analyzed. The MDL is calculated by multiplying the standard deviation of the measurements

by the Student t-value for a 99% confidence level. Because of the wide variety of matrix types
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analyzed by the laboratory, MDLs are routinely determined in reagent water or standard solid

matrix. These MDLs represent, therefore, the optimum values, and the MDLs for actual sample

matrices are likely to be higher. MDLs can be determined for specific matrices when requested

by the client.

Unless superseded by other program, project, or client requirements, IDLs and MDLs are

determined annually. In addition, IDLs and MDLs are redetermined after an instrument is

moved or modified and MDLs after a method has been significantly changed. Where more than

one instrument is used in sample analyses by a given technique (e.g., GC/MS, GC, GFAA, or

ICP), detection limit studies are performed for each instrument. A standard laboratory reporting

limit is determined for each analyte based on the highest detection limit determined. Data for

instruments are maintained for use in reporting data when project-specific requirements dictate

lower detection limits.

A detection limit measured at a given time is an estimate of the "true" detection limit because the

measured standard deviation used to calculate the detection limit is subject to random error and

is an estimate of the population standard deviation. The confidence limits on the standard

deviation, and hence the detection limit, can be determined using the chi-square (C2
) distribution

(40 CFR 136 Appendix B). The 95% confidence limits for an MDL determined from seven

replicates are 0.64 MDL and 2.20 MDL. A redetermination of the detection limit could produce

a value between the chi-square limits, even if the conditions remain the same. Day-to-day

changes in instrument performance can further produce changes in the measured detection limit.

When interpreting data and detection limits it is important to remember that, when a measured

concentration is greater than the detection limit, the analyte has the specified probability of

actually being present (i.e., of having a true concentration greater than zero); however, the

detection limit cannot be used to say anything about the presence or absence of an analyte that

has a measured concentration less than the detection limit. From the definition of the MDL there

is a 1% chance that a sample with no analyte will produce a concentration greater than or equal

to the MDL (false positive). The probability is 50%, however, that a sample with a

concentration at the MDL will be measured as less than the MDL (false negative).

It is also important when interpreting low-level data to consider the precision of measurements

close to the detection limit. The relative standard deviation (six) of a value at the MDL is 32%,

and the 3s limits are the MDL "MOL. For a sample with an analyte concentration at the MDL,
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50% of the time the measured value will be less than the MDL and 50% of the time between the

MDL and 3 H MDL.

2.3.2 Quantitation Levels

To ensure better precision in low-level data and to reduce the false negative error rate,

quantitation limits have been proposed as the minimum concentration at which an analyte can be

quantified with an acceptable degree of confidence. The ACS Committee on Environmental

Improvement has recommended that quantitation limits be calculated by multiplying 10 times the

standard deviation, giving a relative standard deviation of 10%. The Committee further advised

that quantitative interpretation, decision-making, and regulatory actions should be limited to data

at or above the limit of quantitation. Lionville Laboratories uses the tenn Reporting Limit (RL)

for the laboratory quantitation limit.

2.4 PROJECT REPORTING LIMITS

For analytical results for NASJRB, Willow Grove, the laboratory will report all analytes to limits

as indicated in Tables 7-2 through 7-4. Each site-specific work plan will identify the use of

.either Reporting Limits or MDLs, based on the DQOs and data utilization intent. When

reporting TCLP parameters for hazardous waste characterization, the laboratory's TCLP

reporting limits identified on Table 7-4 will be used.

Soils and sediments are reported on a dry weight basis.
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A QC program is a systematic process that controls the validity of analytical results by

measuring the accuracy and precision of each method and matrix, developing expected control

limits, using these to detect anomalous events, and requiring corrective action techniques to

prevent or minimize the recurrence of these events.

The accuracy and precision of sample analyses are influenced by both internal and external

factors. Internal factors are those associated with sample preparation and analysis. Internal

factors are monitored by the use of internal QC samples (i.e., method blanks, spikes, surrogates).

External factors are associated with sample collection. They are monitored by the use of field

QC samples, which are identified as field duplicates, rinsate and field blanks, and trip blanks (see

Section 3.2).

3.1.1 Laboratory Quality Control Samples

3.1.1.1 Method (Reagent) Blank

The method blank is used to monitor laboratory contamination. This is usually a sample of

laboratory reagent water or contaminant-free solid matrix treated with all the reagents and in the

same manner as the sample (i.e., digested, extracted, distilled). One method blank is prepared

and analyzed with every analytical preparation batch of twenty or fewer samples of similar

matrix.

3.1.1.2 Fortified Method Blank Spike (Laboratory Control Sample)

Normally, fortified method blank samples are analyzed with each batch of 20 or fewer samples.

These samples generally consist of laboratory reagent-grade water or solid matrix fortified with

the analyte of interest for single-analyte methods and selected analytes for multi-analyte met~ods

according to the appropriate analytical method. They are prepared and analyzed with and in the

same manner as the associated field sample batch. The analyte recovery from the LCS is used to

monitor analytical accuracy.
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A fortified sample (matrix spike) is an aliquot of a field sample that is fortified with the

analyte(s) of interest and analyzed to monitor matrix effects associated with a particular batch of

samples. Matrix spikes are analyzed with every sample batch of 20 or fewer samples. For

organic analyses, duplicate fortified samples [matrix spike (MS)/matrix spike duplicate (MSD)]

are perfonned for every batch of 20 or fewer samples.

MS/MSD samples will be selected in the field in order to provide sufficient sample volume.

3.1.1.4 Surrogates

Surrogates are organic compounds that are similar to analytes of interest in chemical

composition, extraction, and chromatography, but are not nonnally found in environmental

samples. These compounds are spiked into all blanks, standards, samples, and spiked samples

prior to analysis for organic parameters. Percent recoveries are calculated for each surrogate.

Surrogates are spiked into samples according to the appropriate analytical method. Surrogate

spike recoveries are evaluated against the control limits specified in Appendix C. Surrogate

recoveries will not be calculated if sample dilution'causes the surrogate concentration to fall

below the reporting limit.

Surrogate recoveries are used to evaluate the overall system perfonnance of chromatographic·

methods and are also used to assess sample measurement bias.

3.1.1.5 Laboratory Duplicate Analyses

Samples requiring duplicate analyses are split into separate aliquots prior to analysis and the

aliquots analyzed separately. This analysis monitors analytical precision but is affected by

sample heterogeneity. Sample duplicates are generally perfonned with inorganic analyses.

3.1.2 Application of Controls

Laboratory method performance is evaluated based on the results of internal quality control

(instrument tune, initial calibration, continuing calibration checks, surrogate spike recoveries)

and internal quality control samples such as laboratory control samples and method blanks. The

criteria for each of these, control parameters performance is specified in the methods and
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outlined in Appendices C and D. Whenever the control criteria are not met, the required

corrective actions described in Appendix D are undertaken to restore analytical control.

Sample performance is evaluated on the basis of sample surrogate spikes, sample matrix spikes,

and sample duplicate analyses. The criteria for each ofthese parameters is identified in

Appendices C and D. Sample performance is evaluated not only on the control criteria, but

against the method performance criteria as well, as sample performance can be affected by the

samples matrix. Generally, when sample performance criteria are not met, corrective actions

include reanalysis; if similar results are obtained, and the method performance criteria are met,

the out-of-control situation may be attributed to matrix effects.

3.2 FIELD QUALITY CONTROL SAMPLES

Field QC samples are also known as rinsate blanks, trip blanks, and field duplicates or split

samples. The QC samples are collected by the field team for laboratory analysis. Although the

sample designation will indicate that the sample is a QC sample when field duplicates are

collected, the identity of the sample being duplicated will not be available to the analysts and

laboratory personnel. The purpose of field QC samples is to provide site-specific, field

originated checks that help to ensure data generated by the sampling effort and analytical

laboratory are of suitable quality. Each type of field quality control sample will undergo the

same sample preservation, holding times, analysis, reporting, and validation as the field samples.

3.2.1 Field Duplicates

A Field duplicate is a duplicate sample of an investigative sample. The field duplicate is

collected of the' same matrix, to the extent possible, at the same time, from the same location, and

using the same techniques as the investigative sample. These samples are used to assess the

combined field and laboratory precision. The results are anticipated to exhibit more variability

than laboratory duplicates, which measure only laboratory precision. As per the PADEP

Groundwater Montioring Guidance Manual dated 1 December 2001, 1 field duplicate is required

per event with a rate of 5 to 10% used.

An additional sample volume will be collected for matrix spike/matrix spike duplicate. These

are laboratory quality control samples consisting of a field sample that is spiked with the

analyte(s) of interest and analyzed to monitor matrix effects associated with a particular batch of

samples. Matrix spikes are analyzed with every sample batch of20 or fewer samples. For
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organic analyses, matrix spike duplicate samples are performed for every batch of 20 or fewer

samples. Additional aliquots will be collected at a frequency of I per 20 samples per matrix (one

per analytical batch, or partial batch). In addition as per PADEP Groundwater Monitoring

Guidance Manual, dated 1 December 2001, 1 MSIMSD is required per site. However, the lab

may have different guidelines as discussed.

Field duplicate and MSIMSD results will be compared to assess sample homogeneity, handling,

shipping, storage, preparation, and analysis.

3.2.2 Rinsate Blanks

Rinsate blanks are samples that are obtained by running contaminant-free water over/through

sample collection equipment before and/or after it has been cleaned. These samples will be used

to determine residual chemical concentrations on sampling equipment after decontamination.

When rinsate blanks are required, they will be collected once before non-dedicated equipment

utilized for sampling and once after for each site as per the PADEP Groundwater Monitoring

Guidance Manual dated 1 December 2001. If dedicated equipment is used for the sampling

event, one rinsate blank is required prior to use as per the PADEP Groundwater Monitroing

Guidance Manual dated 1 December 2001. Rinsate blanks will be collected in empty laboratory-·

provided sample containers appropriate for the parameters being analyzed in the field samples.

3.2.3 Field Blanks

Field blanks are samples of contaminant-free media prepared in the field. Field blanks are

prepared by pouring contaminant-free water into laboratory-cleaned sampling containers during

sampling activities. Field blanks are analyzed for the parameters sampled for during the field

effort. The purpose of field blanks is to provide a check on contaminants that could be

introduced to the samples during sample collection. One field blank is required per site as per

the PADEP Groundwater Monitoring Guidance Manual dated 1 December 2001.

3.2.4 Trip Blanks

The purpose of trip blanks is to determine whether samples were contaminated during storage or

transportation back to the laboratory. Trip blanks will be collected by filling 40 mL VOA

sample bottles with reagent-grade deionized water at the laboratory and shipping them to the site

with the empty bottles. Trip blanks are kept with the investigative samples throughout the
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sampling event and then packaged for shipment with the other samples and sent for analysis.

They will remain sealed until they are analyzed with the field samples. These blanks will be

preserved, handled, transported, and analyzed in an identical manner to the actual samples. One

trip blank (2-40 mL) will be submitted for every discrete shipping container containing samples

for VOC analyses for groundwater samples. In addition, one trip blank (2-40 mL) will be

submitted for every discrete shipping container containing samples for methane analyses for

groundwater.

NASJRB Willow Grove IR Program Sites 10 and 11 Quality Assurance Project Plan



EA Engineering, Science, and Technology

Project: 29600.745200
Version: FINAL

Page 4-1
March 2003

4. SAMPLING AND FIELD INVESTIGATIVE PROCEDURES

4.1 SAMPLING

The scope of work for the collection of samples is detailed in the individual Sampling and

Analysis Plan for IR Site 10 and 11 associated with this QAPP. Specifically, the relevant field

sampling equipment and procedures to be utilized during each field investigation are described,

as well as site-specific data quality objectives, data types, and data quantity and quality needs.

Data quality needs are determined by the specified compound reporting limits and the QNQC

protocols required by the analytical methods used. Reporting limits adequate to evaluate the data

are provided in Chapter 7. Definitions of the required QA and QC samples are provided in

Chapter 3.

4.2 SAMPLE IDENTIFICATION

Soil samples will follow the general nomenclature presented below:

Example: IRIOB07-14

IRI0 or IRII-Site Number

B07-Boring Number 7

14-Denotes depth to the top of the sampled interval below grade in feet.

These characters are omitted for groundwater samples.

Duplicate samples will be given a false nomenclature in order to provide a "blind" sample to the

laboratory. For example, if samples are to be collected from IRI0B07-14, the duplicate could be

designated IRI0FIELDDUP or another designation which does not correspond to a sampling

location on the base.

Other QNQC samples will be given unique sample designations. The sample type will be the

first part of the designation, as follows:

• FLD-field blank

• RIN-rinsate blank

• TRP-trip blank
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The sample date will follow the sample type (i.e., FLD 123199 for a field blank taken on

December 31, 1999).

Field personnel will record designations of field samples corresponding to each QNQC sample

in a field logbook.
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The Chain-of-Custody (COC) procedure begins with the preparation ofthe sample containers

and preservatives to be used ,for sample collection. Unless superseded by specific project

requirements, Lionville Laboratory purchases and distributes pre-cleaned sample containers.

Vendors are required to provide documentation of analysis for each lot of containers, and the

documentation is kept on file in the laboratory's Sample Management Office. Additionally,

potential contaminant levels in each vendor lot are evaluated by the laboratory through analysis

of randomly selected containers. Tables 5-1 and 5-2 define the types of container required,

preservation techniques, and holding times for specific ana~yses for solid and aqueous samples.

Preservatives will be added to the sample containers in the laboratory prior to shipment.

Sample kits, which are coolers containing COC fonns, custody seals, sample containers (with

preservatives), and packing material, are prepared by the Sample Management Office in

Lionville Laboratories in response to receipt of an Analytical Task Order (ATO) provided by the

CTO manager.

5.2 SAMPLE DOCUMENTATION

Upon completion of sample collection, logging, and preservation, the chain-of-custody fonns

will be completed identifying sample-specific infonnation and a listing of the analytical

parameters required on each sample. At that time the samples will be secured for shipment to the

laboratories. Sample tracking will start at the point of collection with log book entries. The log

entries will be recorded in waterproof ink in a bound field logbook updated daily and maintained

at the site. Infonnation, to be recorded in the logbook, will include the project name and number

for which sampling is being conducted (NASJRB, Willow Grove, 296.0074); a unique,

sequential sample number for each sample taken; sampling date and time; specific sampling

location in sufficient detail to allow resampling at the same location, if required; method of

sampling; preservation techniques; analyte classes of interest (i.e., metals, VOC, PCB);'

significant observations made during the sampling process; results of any field measurements,

such as depth of soil sample; and printed name and signature of the person perfonning the

sampling.
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In addition to the sampling logbook, each sample will be labeled in waterproof ink with the

following information:

1. Project name (NASJRB, Willow Grove).

2. Sample number.

3. Sampling date and time.

4. Name of sampler.

5. Analysis requested.

6. Preservatives added.

Custody seals will be used to ensure that the samples are not tampered with during shipment.

One chain-of-custody form will be completed for each cooler shipped each day. The chain-of

custody form will accompany the sample throughout the shipping and analytical process. Each

cooler will have a chain-of-custody form properly sealed into the cooler prior to shipment.

5.3 SAMPLE PACKAGING AND SHIPPING

Shipment of samples will be in accordance with Department of Transportation (DOT)

regulations described in49 CFR 171 and 49 CFR 172, and NEIC procedures (EPA-330). This is

usually guaranteed air freight. If the nature of the samples precludes air shipment, the fastest

motor freight is used. Samples are preserved, cooled, and shipped in accordance with EPA

protocols. Shipping schedules are arranged to ensure sample processing within holding times

specified for analytical parameters. Shipping documents such as package registration are kept to

record the shipping process and to serve as tracers.

1. Each sample will be labeled with indelible ink and will contain the information

listed in Section 5.2.

2. Waterproof plastic ice chests or coolers will be used.

3. Bubble packing will be placed in bottom of cooler.

4. Bottles will be enclosed in clear plastic bags, through which sample tags and

labels are visible. Bags will be sealed. Bottles will be placed upright in cooler in

such a way that they do not touch and will not touch during shipment.
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5. Additional bubble packing, or similar packing material, will be inserted to

partially cover sample bottles (more than halfway). Bags of ice will be placed

around, among, and on top of sample bottles. Samples will be packed so as to

maintain a temperature of4cc ±2 CC.

6. The remaining area of the cooler will be filled with bubble packing or similar

packing material.

7. The chain-of-custody record will be placed in a waterproof plastic bag and taped

with strapping tape to the inside of the lid of the cooler.

8. The drain will be taped shut.

9. The lid will be secured by taping. The cooler will be wrapped completely with

strapping tape at a minimum of two locations. Labels will not be covered.

10. The custody seals will be numbered, signed, and attached on front right and back

left of cooler. Seals will be covered with wide, clear tape.

11. The cooler will be shipped via overnight carrier to Lionville Laboratories in

Lionville, PA. Samples may be picked up at NASJRB by a courier from Lionville

Laboratories.

12. Sample label and custody documents will be filled out in indelible ink.

If samples are hand-carried, numbers 10 and 12 will be excluded..

5.4 CUSTODY PROCEDURES

5.4.1 Sample Receipt and Logging

Upon receipt at the laboratory, the Sample Management Officer will inspect the samples for

integrity and check the shipment against the cae form. The temperature and condition of all

samples shipped will be noted on the cae. Discrepancies will be addressed at this point and

documented on the cae form. When the shipment and the cae are in agreement, the custodian

will enter the samples into the Laboratory Log and assign each sample a unique laboratory
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number. This number will be affixed to each sample bottle. The custodian will then enter the

sample and analysis information into the laboratory computer system. The original of the COC

form will be given to EA's data management group, with copies to the Laboratory Project

Manager and each of the laboratory's Section Chiefs and Group Leaders. These log-in

procedures are documented in Lionville Laboratory's Laboratory Standard Operating

Procedures, No. QA-OOI, 10 Oct 2002.

5.4.2 Sample Storage and Security

While in the laboratory, the samples and aliquots that require storage at approximately 4 DC ±

2 DC are maintained in a locked refrigerator unless they are being used for analysis. Samples for

VOC determinations are stored in a separate locked refrigerator from other samples, sample

extracts, and standards.

All the refrigerators in the laboratory used for storage of samples are locked and numbered.

VOC samples are maintained in a separate refrigerator which is monitored for cross

contamination using a holding blank (SOP, QA-OOl). Similarly, there are refrigerators

designated for extracts and standards. Samples that are required to be frozen are stored in a

freezer «-10° C). The sample storage areas are within the laboratory to which access is limited

to laboratory chemists and controlled by assigned passkeys. The samples are routinely retained

at the laboratory for 60 days (or longer if required by the project) after the data have been

forwarded to the client so that any analytical problems can be addressed. The samples are

discarded at the end of 60 days.

Specific tasks for sample storage are as follows:

• Samples and extracts are stored in a secure area designed to comply with the storage

method(s) defined in the contract.

• Samples are removed from the shipping container and stored in their original

containers unless damaged.

• Damaged samples are disposed of in an appropriate manner and this disposal is

documented.
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• The storage area is kept secure at all times. The Sample Management Officer

controls access to the storage area.

• Whenever samples are removed from storage, this removal is documented. All

transfers of samples are documented on internal COC records.

• Samples and extracts are stored after completion of analysis in accordance with the

contract or until instructed otherwise by the CTO Manager.

• Standards are not stored with samples or sample extracts.

• So that the laboratory may satisfy sample cac requirements, the following additional

standard operating procedures for laboratory/sample security are implemented:

• Access to the laboratory is through a monitored area. Other outside-access

doors to the laboratory are kept locked.

• Visitors sign a visitor's log and are escorted while in the laboratory.
...' ."

• After a sample has been removed from storage by the analyst, the analyst is

responsible for the custody of the sample. Currently the laboratory is not

tracking the internal movement of samples because the laboratory is secured

and accessible only to chemists.
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TABLE 5-1 REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND
HOLDING TIMES FOR AQUEOUS SAMPLES(a)

Volume Recommended HoldingParameter Required Container(b) Preservative: ' '
(mL)

'Time(C) ,

Metals

Mercury 250 P,G HN03 to pH <2 28 days

Other Metals 1000 P, G HN03 to pH <2 6 months

Organics

Volatile Organics 120 G, teflon- Cool, 4 C(d) 14 days
lined septum HCl to pH <2

Semivolatile 4,000 G, teflon- Cool, 4 Cd) 7 days until extraction
Extractables(C) lined cap 40 days after extraction

Natural Attenuation

Methane 120 G, teflon-lined HCI to pH <2 14 days
septum

(a) From time of sample collection (40 CFR Part 136.3).
(b) Polyethylene (P) or glass (G). For metals, polyethylene with a polypropylene cap (no liner) is preferred.
(c) Where shipping regulations prevent the use of the proper preservation technique or the holding time is exceeded, such as the case of a

24-hour composite, the final reported data for these samples should indicate the specific variance.
(d) Use 0.008% NalS10J in the presence of residual chlorine.
(e) Includes phthaiates, nitrosamines, organochlorine pesticides, PCBs, nitroaromatics, isophorone, polynuclear aromatic hydrocarbons,

haloethers, chlorinated hydrocarbons, phenols, and TCDD. If sampled for dioxin/furan analyses, an additional 2,000 mL are required.
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TABLE 5-2 REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND
HOLDING TIMES FOR SOLID SAMPLES(3)

Parameter
Mass'

Container(b) .Preservative
Recommended Holdhlg

. Required (g) Time(C) .

Metals

Mercury 5 P,G None required 28 days

Other Metals 5 P,G None required 6 months

Inorganics, Nonmetallic

Cyanides 50 P,G Cool, 4 C 14 days

Sulfides 10 P,G Cool, 4 C 7 days

Corrosivity (as pH) 25 P,G None required Analyze immediately

Ignitability 30 P,G Cool,4 C None specified

Oreanics

Volatile Organics 200 G, teflon-lined Cool,4 C 14 days
septum

Semi volatile extractables(d) 200 G, teflon-lined cap Cool, 4 C 14 days until extraction
40 days after extraction

(a) From time of sample collection (40 CFR Part 136.3,40 CFR Part261).
(b) Polyethylene (P) or glass (G). For metals, polyethylene with a polypropylene cap (no liner) is preferred.
(c) Holding times are based on the date of sample collection. Where shipping regulations prevent the use of the proper preservation technique

or the holding time is exceeded, such as the case of a 24-hour composite, the final reported data for these samples should indicate the
specific variance.

(d) Includes phthalates, nitrosamines, organochlorine pesticides, PCBs, nitroaromatics, isophorone, polynuclear aromatic hydrocarbons,
haloethers, chlorinated hydrocarbons, phenols, and TCDD. If dioxin/furan analysis is requested, an additional container of sample is
required.
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TABLE 5-3 REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND
HOLDING TIMES (a) FOR HAZARDOUS WASTE CHARACTERISTICS 
SOLID SAMPLES

Parameterl Method Mass (g) Container(bl Preservative Recommended Holding Time (el
Method Required

RCRA Characteristics - Bulk Sample Analysis

Corrosivityas pH 9045 25 P,G None Required None specified

Corrosivity Toward Steel 1110 50 P,G None Required None specified

Ignitability 1010 100 P,G None Required None specified

Reactivity, Releasable 9012A 50 P,G Cool, 4° C 14 days
Cyanide

Reactivity, Releasable 9030 10 P,G Cool, 4° C 7 days
Sulfide

Toxicity Characteristic 1311 500 G, teflon- Cool, 4° C See below
Leaching Procedure lined septum

RCRA Characteristics - TCLP Leachate

Mercury 7470A --- P,G None Required 28 days for TCLP
28 days from TCLP for analysis

Arsenic, Barium, 3010AI --- P,G None Required 6 months for TCLP
Cadmium, Chromium, 6010B 6 months from TCLP for analysis
Lead, Selenium, Silver

Volatiles 5030BI --- G, teflon Cool, 4° C 14 days for TCLP
8260B lined septum HCl to pH<2 14 days from TCLP for analysis

Semivolatiles 3520CI --- G, teflon- Cool, 4° C 14 days for TCLP
8270C lined cap 7 days from TCLP for extraction

40 days from extraction for analysis

. (a) From time of sample collection (40 CFR Part 136.3,40 CFR Part 261).
(b) Polyethylene (P) or glass (G). For metals, polyethylene with a polypropylene cap (no liner) is preferred.
(c) Holding times are based on the date of sample collection. Where shipping regulations preve~t the use of the proper preservation technique

or the holding time is exceeded, such as the case of a 24-hour composite, the final reported data for these samples should indicate the
specific variance.
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6. CALIBRATION AND PREVENTIVE MAINTENANCE

6.1 FIELD CALIBRATION AND PREVENTIVE MAINTENANCE

It is the CTO Manager's responsibility to confirm that the field team members are trained in the

calibration, use, and maintenance of all applicable field instruments and equipment.

All field equipment will be calibrated and operated in accordance with the manufacturers'

instructions. The calibration results for each field instrument will be recorded in the field

logbook or on appropriate field data sheets, and will include the date, standards, personnel, and

results of the calibration.

6.2 LABORATORY CALIBRATION

Instruments and equipment used in Lionville Laboratory are controlled by a formal calibration

program. The program verifies that equipment is of the proper type, range, accuracy, and

precision to provide data compatible with specified requirements. All instruments and

equipment that measure a quantity, or whose performance is expected at a stated level, are

subject to calibration. Calioration is performed by Lionville Laboratory personnel using

reference standards or externally by calibration agencies or equipment manufacturers.

This section prescribes the practices used by Lionville Laboratory to implement a calibration

program. Development and documentation of the laboratory calibration program is the

responsibility of the laboratory managers. Implementation is the responsibility of the supervisors

and chemists. The Quality Services Officer (QSO) monitors the procedures. Specifics are not

provided because the requirements for the calibration of instruments and equipment are

dependent upon the type and expected performance of individual instruments and equipment.

Therefore, Lionville Laboratory uses the guidelines provided herein to develop a calibration

program.

Two types of calibration are discussed in this chapter:

• Operational calibration, which is routinely performed as part of an analytical

procedure or test method, such as the development of a standard curve for use with an

atomic absorption spectrophotometer. Operation calibration is generally performed

for instrument systems.
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• Periodic calibration, which is perfonned at prescribed intervals for equipment, such

as balances and thennometers. In general, equipment that can be calibrated

periodically is a distinct, singular purpose unit and is relatively stable in performance.

6.2.1 Calibration System

The following sections contain a discussion of the elements comprising the calibration system.

6.2.1.1 Calibration Procedures

Written procedures are used by Lionville Laboratory for all instruments and equipment subject to

calibration. Whenever possible, recognized procedures, such as those published by ASTM or

EPA or procedures provided by manufacturers, are adopted. If established procedures are not

available, a procedure is developed considering the type of equipment, stability characteristics of

the equipmenf, required accuracy, and the effect of operational error on the quantities measured.

As a minimum, the procedures include:

• Equipment to be calibrated.

• Reference standards used for calibration.

• Calibration technique and sequential actions.

• Acceptable perfonnance tolerances.

• Frequency of calibration.

• Calibration documentation fonnat.

6.2.1.2 Equipment Identification

Equipment that is subject to calibration is identified by a unique number assigned by Lionville

Laboratory, and calibration records reference the specific instrument identification.

6.2.1.3 Calibration Frequency

Instruments and equipment are calibrated at prescribed intervals and/or as part of the operational

use of the equipment. Frequency is based on the type of equipment, inherent stability,

manufacturer's recommendations, values provided in recognized standards, intended data use,

specified analytical methods, effect of error upon the measurement process, and prior experience.
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Two types of reference standards are used within Lionville Laboratory for calibration:

• Physical standards, such as weights for calibrating balances and certified

thermometers for calibrating working thermometers, refrigerators and ovens, are

generally used periodically.

• Chemical standards, such as Standard Reference Materials (SRMs) provided by the

National Institute of Standards and Technology (NIST) or EPA. These may include

vendor-certified materials traceable to NIST or EPA SRMs. These are primarily used

for operational calibration.

Whenever possible, physical reference standards have known relationships to nationally

recognized standards (e.g., NIST) or accepted values of natural physical constants. If national

standards do not exist, the basis for the reference is documented.

Physical reference standards are used only for calibration and are stored separately from

equipment used in analyses. In general, physical reference standards are at least four to ten times

as accurate as the requirements for the equipment which they are used to calibrate. In general,

physical standards are recalibrated annually by a certified external agency, and documentation is

maintained by the QA staff.

Whenever possible, chemical reference standards are directly traceable to NIST SRMs. If SRMs

are not available, compounds of vendor-certified high purity are used to prepare calibration

standards.

6.2.1.5 Calibration Failure

Equipment that cannot be calibrated or becomes inoperable is removed from service. Such

equipment must be repaired and satisfactorily recalibrated before reuse. For equipment that fails

calibration, a nonconformance report (NCR) is initiated to record the corrective action and to

demonstrate satisfactory calibration.
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Scheduled calibration of equipment does not relieve the laboratory staff of the responsibility for

using properly functioning equipment. If an equipment malfunction is suspected, the equipment

is tagged and removed from service and recalibrated. If it fails recalibration, the above process

shall apply. The laboratory managers are responsible for the development and implementation of

a contingency plan for major equipment failure. The plan includes guidelines on waiting for

repairs, use of other instrumentation, subcontracting analyses, and evaluating scheduled

priorities.

6.2.1.6 Calibration Records

Records are prepared and maintained for each piece of equipment subject to calibration. Records

demonstrating accuracy ofpreparation, stability, and proof of continuity of reference standards is

also maintained.

Records for periodically calibrated equipment shall include, as appropriate:

• Unique identification number of equipment and type of equipment.

• Calibration frequency and acceptable tolerances.

• Identification of calibration procedure used.

• Date calibration was performed.

• Identity of Lionville Laboratory personnel and/or external agencies performing

calibration.

• Reference standards used for calibration.

• Calibration data.

• Certificates or statements of calibration provided by manufacturers and external

agencies and traceability to national standards.

• Information regarding calibration acceptance or failure and any repair of failed
. " .equipment.
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Records for periodically calibrated equipment are maintained in the instrument logbooks, or in

equipment files maintained by the QSO, and physical reference standards are kept in a separate

folder.

For instruments and equipment that are calibrated on an operational basis, calibration generally

consists of determining instrumental response against compounds of known composition and

concentration or the preparation of a standard response curve of the same compound at different

concentrations.

Records of these calibrations are maintained in the instrument logbook, which provides an

ongoing record of the calibration undertaken for a specifi.c instrument. The logbook should be

indexed in the laboratory operations records but should be maintained at the instrument by the

chemist. Entries are signed and dated by the chemist and reviewed periodically by the Section

Chiefs.

In addition to the instrument logbook, copies of the raw calibration data are kept with the

analytical sample data. In this way results can be readily processed and verified because the raw

data package is complete as a unit. If samples from several projects are processed together, the

calibration data are copied and included with each group of data.

6.2.2 Operational Calibration

Operational calibration is generally performed as part of the analytical procedure and refers to

those operations in which instrument response (in its broadest interpretation) is related to analyte

concentration. Included is the preparation of a standard response (calibration) curve and often

the analysis of blanks.

6.2.2.1 Preparation of Calibration Curve

Preparation of a standard calibration curve is accomplished by using calibration standards.

Known amounts of analyte(s) are added to a solvent which is introduced into the instrument.

The concentrations of these calibration standards are chosen to cover the working range of the

instrument or method, and all sample measurements are made ~ithin this working range. The

calibration curve is prepared by plotting or regressing the instrument responses versus the

analyte concentrations, and the concentrations of analyzed samples are back-calculated from the

calibration curve.
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Appendix D includes the minimum operational calibration operations and criteria that are used

for the various instrument groups and that are necessary for the analysis of water, soil/sediment,

and hazardous waste samples.

6.2.3 Periodic Calibration

Periodic calibrations are performed for equipment, such as balances and thermometers, that are

required in analytical methods but that are not routinely calibrated as part of the analytical

procedure. Table 6-1 lists the periodic calibration requirements used by Lionville Laboratory.

6.3 PREVENTIVE MAINTENANCE

Periodic preventive maintenance is required for all sensitive equipment. Instrument manuals will

be kept on file at the laboratory for reference if equipment needs repair. The troubleshooting

chapter of factory manuals may be used in assisting personnel in performing maintenance tasks.

The frequency of preventive maintenance for field equipment is indicated in each operating

instruction manual. Field equipment is checked byfield personnel under the supervision of the

field coordinators. It is the responsibility ofEA's Technical Services Group's Field Coordinator

to conduct all preventive maintenance.

Major instruments in the laboratory are covered by annual service contracts with manufacturers.

Under these agreements, regular preventive maintenance visits are made by trained service

personnel. Maintenance is documented and maintained in permanent records by the individual

responsible for each instrument.

Laboratories management is responsible for preparation and documentation of the program.

Section Chiefs and QC Chemists implement the program, and the QSO reviews implementation

to verify compliance. For each operational group, the preventive maintenance program includes

the following:

• Listing of the instruments and equipment that are including in the program.

• Frequency of maintenance considering manufacturer's recommendations and/or

previous experience with equipment.
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• For each instrument in the program a file is maintained for the following information:

List of spare parts maintained by the laboratory.

External service contracts.

Items to be checked and/or serviced during maintenance and directions for

performing maintenance (if external service is not provided of if not stated in

manufacturer's instrument manuals).

Specific preventive maintenance practices and frequency for some laboratory and field

equipment are described in Tables 6-2 and 6-3.
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TABLE 6-1
SUMMARY OF PERIODIC CALIBRATION REQUIREMENTS

FOR LABORATORY EQUIPMENT

" Instrument,'

",").'

Cahbration'Frequency' ",
. "''''.' :1.":

·C6r;.~ctive':,;~ ,

'Actions"",

Analytical Balances Daily:

Monthly:

Annually:

Sensitivity (with a Class
P weight)

Checked with Class S
Weights

Calibrated by outside
vendor against certified
Class S weights

0.001 g

Std. dev. less than
0.1 mg

Adjust sensitivity

Service balance

Service balance

Thermometers Annually:

Automatic Pipettors Quarterly:

Calibrated against
certified NIST
thermometers by

outside
vendor

Gravimetric check

±0.5 C

High volume (>100 ml):
~1.0% relative error
asRSD

Low volume «100 ml):
g.O% relative error
asRSD

Tag and remove
from service

Service or
Replace
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TABLE 6-2 LABORATORY PREVENTIVE MAINTENANCE PROCEDURES

Instrument Item Checked/Serviced Frequency

Gas Chromatograph EC (Ni-63) wipe test Semiannually
Change column As needed
Change gas wool plug As needed
Replace septum As needed
Change fuses As needed
Clean and silanize or replace As needed

glass liners or injectors
Clean FID/NPD detectors As needed or annually
Clean purge vessel Daily
Bake trap Between each analysis
Replace trap As needed
Replace carrying gas filters As needed

GC/MS GC/MS maintenance is the same as
GC with the following additions:

Mechanical pump oil Quarterly
Turbo pump oil Semi-Annually
Source-cleaning, polish lenses As needed
Replace quartz injection port insert As needed
Replace septum As needed
Injection port liner checked Daily
Column maintenance As needed

HPLC Pressure Daily
Plunger Scale Annually
High Pressure Pump Annually
Low Pressure Pump Annually
Check valves Annually or as needed
Lamps / detector As needed
Column As needed

Atomic Absorption 5-point calibration performed Daily, with each run
Spectrophotometer Electrical Each shift

Lamps Each parameter
Optics Annually
Clean windows Daily, with each parameter
Replace graphite tube At beginning of each run
Replace contact rings Quarterly, or as needed
Replace quartz windows, As needed
Clean furnace windows At beginning of new run
Align background lamp (3F) When serviced by repairman
Check lamp intensity Each parameter
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TABLE 6-2 (continued)

Instrument Item Checked/Serviced Frequency

Inductively Coupled Sample introduction system Daily
Plasma Spectrophotometer Check pumps Daily

Check electronics Daily
Clean, realign torch As needed
Change nebulizer As needed
Clean mixing chamber As needed
Check nebulizer press As needed
Replace pump tubing Daily, or as needed
Clean air filters (7P) and water filter Semiannually

Total Organic Carbon Check oxygen purity Each new cylinder
Instrument Check heater Daily when used

Add acid Monthly

UV/Vis Spectrophotometer Clean cells and windows Daily
Lamp As needed
Wavelength checked Annually
Serviced As needed

Auto-Analyzer Pump oiled Monthly
Tubing As needed
Lamps As needed

pH Meter Electronics checked Daily
Electrolyte changed Checked weekly; changed when

low

Refrigerators/Freezers Temperature checked and logged Daily on each work day
Compartment cleaned Quarterly .

Walk-in Coolers Temperature checked and logged Daily on each work day
Unit cleaned Quarterly

Balances Service representative calibration Annually
Internal weight train, gears, electronics Annual service
Calibration Checked Daily with class lip" weights

Analytical:
Weekly with class liS" weights

Toploading:
Monthly with class "S" weights

Thermometers Calibrated Hg in glass -Annually
Liquid in glass, digital, dial:

Quarterly

Class S Weights Calibrated Annually
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TABLE 6-2 (continued)

Instrument .. .Item Checked/Serviced Frequency

Deionized/Organopure Water Conductivity check Daily
Ion-exchange bed changed Weekly
Replace filters As needed

Vacuum Pumps and Air Check performance Weekly
Compressor Lubrication, belts, etc. As needed

Water Baths Water level Added as needed
Bath cleaned Semiannually
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TABLE 6-3 FIELD PREVENTIVE MAINTAINANCE PROCEDURES

Instruni.ent

Water Quality Meter

Interface Probe (IFP)

Photoionization Detector
(PID)

Combustible Gas/Oz
indicator

Check battery

Check battery
Decon after each use

Check battery
Clean UV lamp and ion chamber

Check battery

Daily

Daily
Eacli use

Daily
Monthly

Daily
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Environmental samples collected during field investigation will be analyzed for select

parameters outlined in Table 7-1 of this QAPP. Analytical parameters will be specified in a task

specific work plan.

7.1 FIELD ANALYTICAL PROCEDURES

Field methodologies are described in the Sampling and Analysis Plan.

7.2 LABORATORY OPERATIONS

7.2.1 Analytes and Analytical Methods

Chemicals of concern for this project will be the specified Target Compound List (TCL)

volatiles, semivolatiles, Target Analyte List (TAL) metals, and Methane((C~) for natural

attenuation» designated in the Contract Laboratory Program (CLP) Statements of Work for

organic and inorganic analyses, dioxins/furans, and RCRA chemical parameters and hazardous

waste characteristics. Associated reporting limits and method detection limits are presented in

Table 7-2 for soil and Table 7-3 for aqueous samples. Methods will be followed as written with

the following exceptions.

7.2.1.1 Volatile Organic Compounds

Lionville Laboratory will perform the volatile analysis of aqueous samples according to SW846

Method 5030B/8260B with the exception of ethylene dibromide/l ,2-dibromoethane (EDB). For

EDB Method 504 will be used. For solid samples, the analysis will be completed according to

SW846 Method 5035B/8260B. Also to achieve the lower Method Detection Limits (MDL)

required by PADEP, a 25 mL purge volume will be used for solid samples analyzed for cumene

and EDB.

As a part of the analysis, a library search will be performed for non-target sample components

for the purpose of tentative identification. Up to 10 peaks, greater than 10 percent of the closest

internal standard response, will be processed for tentative identification.
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As a part of the analysis for semivolatile compounds, a library search will be performed for non

target sample components for the purpose of tentative identification. Up to 20 peaks, greater

than 10 percent of the closest internal standard response, will be processed for tentative

identification.

Aqueous samples will be analyzed using SW846 Method 3520C/8270C and Method 8310 (for

benzo(a)pyrene). Also a 25 mL purge will be used for cumene, dibroinochloroethane and

bromoform. Soil samples will be analyzed according to SW846 Method 3540C/8270C.

7.2.1.3 TAL Metals

Following appropriate digestion/preparation procedures, all metal analytes, except mercury and

thallium, will be determined utilizing Atomic Emission (rCP) according to the methodology

specified (SW846 Method 6010B), including the use of TRACE rcp, with the following

exceptions:

• rf interferences are present which cannot be eliminated by dilution without impacting

DQOs, samples will be analyzed by Graphite Furnace Atomic Absorption (GFAA)

using SW846 series 7000 methods.

• In the event of catastrophic failure of the TRACE rcp, arsenic, lead, and selenium

will be determined by GFAA methods.

• Mercury will be analyzed using SW846 Method 7470A, Atomic Absorption - Cold

Vapor for aqueous samples and SW846 Method 7471A for soil samples.

• Thallium soil samples will be analyzed using SW846 Method 3020N7841.

For rcp analyses, spectral interferences are corrected through the use of interelement correction

factors (lECs) or by setting background correction points. The application of either depends

upon the configuration of the instrument. Although lECs are determined and reported for all rcp

instruments, lECs are not applied for those instruments which allow the use of background

correction.
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For samples designated for analysis by Toxicity Characteristic Leaching Procedure (TCLP), the

TCLP extract (leachate) will be handled as follows:

• Upon completion of the extraction procedure, aqueous holding times apply.

• For semivolatile compounds analyzed by SW846 Method 3520C/8270C and for

pesticides analyzed by SW846 Method 3520C/8081A, 200 mL ofTCLP leachate will

be extracted for analysis in order to lessen the matrix effects engendered by the acid

leachate solution. This results in increased reporting limits, shown in Table 7-4, of

five times (5X) the usual laboratory reporting limits for the methods.

• All metals except mercury will be analyzed according to SW846 Method

3010Al6010B; detection and reporting limits are well within the TCLP criteria.

7.2.1.5 Methane (Natural Attenuation)

Lionville Laboratory will perfonn the methane analysis for aqueous samples according to RSK

175. A 25 mL purge volume will be used. This will provide lowered reporting limits and

MDLs, as listed on Table 7-3, for most analytes in order to achieve the target quantitation levels

identified.

7.2.2 Record Keeping

The requirements for laboratory record keeping are given in Lionville Laboratory SOP QA-001.

All data entries are made in indelible, water-resistant ink. The date of the entry and the observer

is clear on each entry. The observer uses his/her full name or initials. An initial and signature

log is maintained so that the recorder of every entry can be identified. All infonnation is

recorded in a notebook or on other records at the time the observations are made. Recording

infonnation on loose pieces of paper is not allowed.

When a mistake is made, the wrong entry is crossed out with a single line, initialed and dated by.

the person making the entry, and the correct infonnation recorded. Obliteration of an incorrect

entry or writing over it is not allowed; neither is the use of correction 'tape or fluid on any

laboratory records.
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The following are some of the records that are used to document activities in the laboratory.

Reagent and Titrant Preparation Records--The procedure for each analysis includes the

procedures for reagent/titrant preparation, including concentration, storage, and discard

infonnation. After a reagent/titrant is prepared, the following infonnation is entered on a

label affixed to the storage bottle: (1) its identity, (2) intended use, (3) titer/concentration,

(4) preparation date, (5) storage requirement, (6) discard date, and (7) preparer. For titrimetric

analyses, the procedure includes directions for standardizing the titrant, and the laboratory data

sheets include space for titrant standardization data.

Standards Preparation Logs--The preparation of stock, intennediate, and working standard

solutions is recorded in standards preparation logbooks, which are specific to the requirements of

each operational group. Each standard is assigned a number that is used to trace the preparation

from stock to working standards and to reference the analysis of the standards. The logbooks are

completed by the appropriate analysts as they prepare the standards and are reviewed by the

supervIsor.

Sample Preparation Logs--Sample preparation operations, such as digestions and extractions,

are documented in sample preparation logs, which are specific to the operations involved. The

infonnation in these logs can include: date, analyst, sample identification, weight or volume of

sample used, reagents used, final volume, and volume of spiking, surrogate, or internal standard'

solution.

Bench Data Sheets--Laboratory bench data sheets are used for those analyses in which

instrument responses are manually transcribed from instrument readout or from recorder

tracings. The data sheets are preprinted to reflect the requirements of the analysis and are used to

ensure that the infonnation is recorded in a complete and organized manner.

Instrument Run Logs--When instrumentation is involved in the data generation, the sequence of

the introduction of standards, field samples, and QC samples is recorded in an instrument run

log. The following infonnation is recorded when applicable: instrument identification, date,

time, analyst, sample identifications, dilutions, and filenames for disk storage.

[n addition, instrument malfunctions, repairs, and maintenance activities are recorded in the run

logs.
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Strip Chart Recordings/Chromatograms/Computer Output-All strip chart recordings,

chromatograms, computer output, and other instrument-generated records are clearly labeled

with the following infonnation: instrument identification, date, analyst, sample identifications,

and operational conditions, if applicable.

TABLE 7-1 ANALYTICAL METHODS FOR NASJRB WILLOW GROVE, PENNSYLVANIA

Method
Parameter Method Number Matrix

SAMPLE PREPARATION

Releasable Cyanide Acidification, Nitrogen Purge §7.3.3.2 SO
Releasable Sulfide Acidification, Nitrogen Purge §7.3.4.2 SO
Metals Digestion (FAA/ICP) Nitric Acid-Hydrochloric Acid 3010A W
Metals Digestion (GFAA) Nitric Acid 3020A W
Metals Digestion Nitric Acid - Hydrogen Peroxide 3050B SO
Semivolatile Organics Extraction Soxhlet Extraction 3540C SO
Semivolatile Organics Extraction Continuous LiquidlLiquid 3520C W
Volatile Organics Preparation Purge and Trap 5030A SO

5030B W
Methane Purge and Trap RSK 175 W
Toxicity Characteristic Leaching Procedure Liquid Extraction 1311 W,SO

ORGANIC CLEANUP

Acid Cleanup Treatment with sulfuric acid 3665 SO
Gel Penneation Cleanup (GPC) Size Exclusion Procedure 3640A W,SO
Florisil Column Cleanup Adsorption Column Chromatography 3620A W,SO
Sulfur Cleanup Treatment with Cu, Hg, or TBA-sulfite 3660 W,SO

ORGANICS

TCL Volatile Organic Compounds Gas Chromatography - Mass Spectrometry 8260B W,SO
TCL Semivolatile Organic Compounds Gas Chromatography - Mass Spectrometry 8270C W,SO
EDBand cumene Gas Chromatography - Mass Spectrometry 8260B" SO
Bromoform, Dibromochloroethane, Cumene Gas Chromatography - Mass Spectrometry 8260B" W
EDB Gas Chromatography - Mass Spectrometry 504 W
Benzo(a)anthracene High Performance Liquid Chromatography -

UV, Fluorescence 8310 W
METALS

Aluminum Atomic Emission - ICP 6010B W,SO
Antimony Atomic Emission - ICP 6010B W,SO
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Parameter

METALS (continued)
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

METHANE

PHYSICAL DETERMINATIONS

Ignitability (Solid)
Corrosivity (Solid)

Reactivity (Solid)

Notes:
a 25 mL Purge

Matrix codes:

Method
Method Number Matrix

Atomic Emission - Trace ICP 60 lOB W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 60 lOB W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP . 6010B W,SO
Atomic Emission - ICP 60 lOB W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 60 lOB W,SO
Atomic Emission - Trace ICP 60 lOB W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Absorption - Cold Vapor 7470A W
Atomic Absorption - Cold Vapor 7471A SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - Trace ICP 6010B W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 60 lOB W,SO
Atomic Absorption - GFAA 7841 W,SO
Atomic Emission - ICP 6010B W,SO
Atomic Emission - ICP 6010B W,SO

GC Headspace/Equilibrium Technique RSK 175 W

Regulatory Definition §7.1 SO
pH Measurement
(1+1 solid and water) 9045 SO
Reaction Over pH Range 2-12,'
(1+1 solid and water) §7.3 SO

W - groundwater, leacha~es, surface water, and wastewater
SO - soils, sediments, wastes

Reference:

United States Environmental Protection Agency. 1997. Test Methods for Evaluating Solid Waste.
Physical/Chemical Methods. EPA SW-846, 3rd edition, including Final Update III. U.S. EPA, Washington, D.C.
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TABLE 7-2 LIONVILLE LABORATORIES REPORTING LIMITS FOR SOIL SAMPLES

Laboratory EPA Region III RBCs
Parameter Units RL(') MDL(') Industrial(b) Residential(b)

Semivolatile organics GC/MS - (SW846 Method 3540C/8270q
Acenaphthene Ilglkg 330 140 120,000,000 4,700,000
Acenaphthylene Ilglkg 330 97 6I,OOO,000(i) 2,300,000(i)
Anthracene Ilglkg 330 120 610,000,000 23,000,000
Benzo[a]anthracene Ilg/kg 330 93 7,800* 880*
Benzo[b] fluoranthene Ilg/kg 330 92 7,800* 880*
Benzo[k]fluoranthene Ilglkg 330 94 78,000* 8800*
Benzo[a]pyrene Ilglkg 330 93 780* 88*
Benzo[ghi]perylene Ilglkg 330 120 61,000,OOO(i) 2,300,000(Q
Benzyl butyl phthalate Ilglkg 330 89 410,000,000 16,000,000
Bis(2-chloroethyl) ether Ilglkg 330 110 5,200* 580*
Bis(2-chloroethoxy)methane Ilglkg 330 100
Bis(2-ethylhexyl) phthalate Ilglkg 330 94 410,000* 46,000*
4-Bromophenyl phenyl ether Ilglkg 330 120 120,000,000 4,500,000
Carbazole Ilglkg 330 110 290,000 320,000
4-Chloroaniline Ilglkg 330 85 8,200,000 310,000
4-Chloro-3-methylphenol Ilglkg 330 96
2-Chloronaphthalene Ilglkg 330 120 160,000,000 6,300,000
2-Chlorophenol Ilglkg 330 110 10,000,000 390,000
4-Chlorophenyl phenyl ether. Ilglkg 330 130
Chrysene Ilglkg 330 110 780,000* 88,000*
Dibenz[a,h]anthracene Ilglkg 330 130 780* 88*
Dibenzofuran Ilglkg 330 130 8,200,000 310,000
Di-n-butyl phthalate Ilglkg 330 150 200,000,000 7,800,000
1,2-Dichlorobenzene Ilglkg 330 110 180,000,000 7,000,000
1,3-Dichlorobenzene Ilglkg 330 110 180,000,000 7,000,000
1,4-Dichlorobenzene Ilglkg 330 99 240,000* 27,000*
3,3'-Dichlorobenzidine Ilglkg 330 71 13,000* 1,400*
2,4-Dichlorophenol Ilglkg 330 82 6,100,000 230,000
Diethyl phthalate Ilglkg 330 88 1,000,000,000 63,000,000
2,4-Dimethylphenol Ilglkg 330 92 41,000,000 1,600,000
Dimethyl phthalate Ilg/kg 330 84 1,000,000,000 780,000,000

(a) Lionville Laboratory Reporting Limit (RL) or laboratory quantitation limits. These are the minimum concentrations
reported for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit
determined according to 40 CFR 136. MDLs are updated periodically, therefore, these values may change.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10.6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.099*.
(m) 25 mL purge.

* Denotes cancer RBC.
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TABLE 7-2 (continued)

Laboratory EPA Region III RBCs
Parameter Units RL(') MDL(') Industrial(b) Residential(b)

Semivolatile organics GClMS - (SW846 Method 3540C/8270C) (continued)
2,4-Dinitrophenol ~glkg 1700 190 4,100,000 1,600,000
2,4-Dinitrotoluene ~g/kg 330 110 4,100,000 1,600,000
2,6-Dinitrotoluene ~glkg 330 110 2,000,000 78,000
Di-n-octyl phthalate ~glkg 330 85 41,000,000 1,600,000
Fluoranthene ~glkg 330 150 82,000,000 310,000
Fluorene ~glkg 330 150 82,000,000 3,100,000
Hexach lorobenzene ~glkg 330 110 3,600* 400*
Hexachlorobutadiene ~glkg 330 110 73,000* 8,200*
Hexachlorocyclopentadiene ~glkg 330 95 14,000,000 550,000
Hexachloroethane ~glkg 330 110 410,000* 46,000*
[ndeno[ I ,2,3-cd]pyrene ~glkg 330 [10 7,800* 880*
[sophorone ~glkg 330 100 6,000,000 6,700,000
2-Methyl-4,6-dinitrophenol ~glkg 1700 240
2-Methylnaphthalene ~glkg 330 110 82,000,0000) 3, [00,000(j)
2-Methylphenol ~glkg 330 9[ 100,000,000 3,900,000
4-Methylphenol ~glkg 330 100 10,000,000 390,000
Naphthalene ~glkg 330 100 82,000,000 3,100,000
2-Nitroaniline ~glkg 1700 96 120,000 4,700
3-Nitroaniline ~glkg 1700 91 6,100,000 230,000
4-Nitroaniline ~glkg 1700 77 6,100,000 230,000
Nitrobenzene ~glkg 330 100 1,000,000 39,000
2-Nitrophenol Ilglkg 330 100
4-Nitrophenol ~glkg 1700 87 130,000,000 4,800,000
N-Nitrosodiphenylamine ~glkg 330 87 1,200,000 1,300,000
N-Nitroso-di-n-propylamine ~glkg 330 99 820* 91*
2,2'-Oxybis (l-chloropropane) ~glkg 330 230 820,000 91,000
Pentach lorophenol ~g/kg 1700 140 48,000* 5,300*
Phenanthrene ~glkg 330 130 61,000,000(i) 2,300,000(i)

Phenol ~glkg 330 89 1,000,000,000 47,000,000
Pyrene ~g/kg 330 76 61,000,000 2,300,000
1,2,4-Trichlorobenzene ~glkg 330 100 20,000,000 780,000
2,4,5-Trichlorophenol ~glkg 1700 99 200,000,000 7,800,000
2,4,6-Trichlorophenol ~glkg 330 92 520,000* 58,000*

(a) Lionville Laboratory Reporting Limit (RL) or laboratory quantitation limits. These are the minimum concentrations
reported for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit
determined according to 40 CFR 136. MDLs are updated periodically, therefore, these values may change.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10-6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(c) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for naphthalene is used.
(k) Guidel ines are for total.
(I) RBC for mixture is 0.099*.
(m) 25 mL purge.

* Denotes cancer RSe.
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Parameter Units
Laboratory

RL(a) MDL(a)
EPA Region III RBCs

Industrial(b) Residential(b)

Semivolatile organics HPLC - PAHs (SW846 3540C/8270q
Acenaphthene Ilglkg 33 5.3 120,000,000 4,700,000
Acenaphthylene Ilglkg 67 34 61,000,000(i) 2,300,000(i)

Anthracene Ilglkg 5.0 0.54 610,000,000 23,000,000
Benzo[a]anthracene Ilglkg· 5.0 0.75 7,800* 880*
Benzo[b]fluoranthene Ilglkg 6.7 1.2 7,800* 880*
Benzo[k]fluoranthene Ilglkg 5.0 0.69 78,000* 8800*
Benzo[a]pyrene Ilglkg 5.0 0.52 780* 88*
Benzo[ghi]perylene Ilglkg 6.7 1.5 61,000,OOO(i) 2,300,000(i)
Chrysene uglkg 5.0 0.75 780,000* 88,000*
Dibenzo[a,h]anthracene uglkg 8.3 1.3 780* 88*
Fluoranthene uglkg 6.7 1.1 82,000,000 310,000
Fluorene uglkg 6.7 1.1 82,000,000 3,100,000
[ndeno[ 1,2,3-cd]pyrene uglkg 5.0 0.67 7,800* 880*
Naphthalene uglkg 33 5.8 82,000,000 3,100,000
Phenanthrene uglkg 5.0 0.63 61,000,000(i) 2,300,000(i)
Pyrene uglkg 6.7 1.6 61,000,000 2,300,000

Vo[atile organics GC/MS - (SW846 Method 5035/82608)
Acetone Ilglkg 10 3 200,000,000 7,800,000
Benzene Ilglkg 5 0.4 200,000* 22,000*
Bromodichloromethane Ilglkg 5 0.[ 92,000* 10,000*
Bromoform Ilglkg 5 0.6 720,000* 81,000*
Bromomethane Ilglkg 5 2 2,900,000 110,000
2-Butanone Ilglkg 10 3 1,000,000,000 47,000,000
Carbon disulfide Ilglkg 5 1 200,000,000 7,800,000
Carbon tetrachloride Ilglkg 5 I 44,000* 4,900*
Chlorobenzene Ilglkg 5 0.4 41,000,000 [,600,000
Chloroethane Ilglkg 5 0.9 820,000,000 31,000,000
Chloroform Ilglkg 5 0.2 940,000* 100,000*
Chloromethane Ilglkg 5 0.5 440,000* 49,000*
Cumene (isopropylbenzene)m IlgiL I 0.21 200,000 78,000
Dibromochloromethane I-lglkg 5 0.5 68,000* 7,600*

(a) Lionville Laboratory Reporting Limit (RL) or laboratory quantitation limits. These are the minimum concentrations
reported for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit
determined according to 40 CFR 136. MDLs are updated periodically, therefore, these values may change.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10.6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.099*.
(m) 25 mL purge
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Laboratory EPA Region III RBCs
Parameter Units RL(a) MDL(a) Industrial(b) Residential(b)

Volatile organics GC/MS - (SW846 Method 5035/82608) (continued)
1,I-Dichloroethane ~g/kg 5 0.2 200,000,000 7,800,000
1,2-Dichloroethane ~glkg 5 0.5 63,000* 7,000*
I,I-Dichloroethene ~glkg 5 0.8 9,500* 1,100*
I,2-Dichloroethene (total) ~glkg 5 0.4 18,000,000 700,000
1,2-Dichloropropane ~glkg 5 0.3 84,000* 9,400*
cis-I,3-Dichloropropene ~glkg 5 0.4 33,000(k)* 3,700(k)*

trans-I,3-Dichloropropene ~glkg 5 0.3 33,000(k)* 3,700(k)*
Ethylene dibromide (I ,2-dibromoethane)m ~glkg I 0.91 67 7.5
Ethylbenzene ~glkg 5 0.7 200,000,000 7,800,000
2-Hexanone ~glkg 10 2
4-Methyl-2-pentanone (MIBK) ~glkg 10 3 160,000,000 6,300,000
Methylene chloride ~glkg 5 0.3 760,000* 85,000*
Styrene ~glkg 5 OJ 410,000,000 16,000,000
I, I,2,2-Tetrachloroethane ~glkg 5 1 29,000* 3,200*
Tetrachloroethene ~glkg 5 0.8 110,000* 12,000*
Toluene ~glkg 5 0.6 410,000,000 16,000,000
I, I,I-Trichloroethane ~glkg 5 0.5 72,000,000 2,700,000
I, I ,2-Trichloroethane ~glkg 5 0.5 100,000* 11,000*
Trichloroethene ~glkg 5 0.7 520,000* 58,000*
Vinyl chloride ~glkg 5 0.9 3,000* 340*
Xylenes (total) ~glkg 5 I 1,000,000,000(k) 160,000,000(k)

Metals - Graphite Furnace Atomic Absorption (SW846 3050817000 series)
Arsenic mglkg 1.0 0.1 3.8* 0.43*
Lead mglkg 0.30 0.14
Selenium mglkg 0.50 0.1 10,000 390
Thallium mglkg 1.0 0.14 160" 6.3"

Metals - Cold Vapor Atomic Absorption (SW846 7471A)
Mercury mglkg 0.020 0.0053 610 23

(a) Lionville Laboratories Reporting Limit (RL) or laboratory quantitation limits. These are the minimum concentrations
reported for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit
determined according to 40 CFR 136. MDLs are updated periodically, therefore, these values may change.

(b) EPA Region 1lI Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10-6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.099*.
(m) 25 mL purgc.

* Denotes cancer RBe.
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Laboratory EPA Region III RBCs
Parameter Units RL(a) MDL(a) Industrial(bl Residential(b)

Metals-Trace ICP (SW846 30508/60108)
Antimony mglkg 0.60 0.13 820 31
Arsenic mglkg 1.0 0.20 3.8* 0.43*
Lead mglkg 0.30 0.10
Selenium mglkg 0.5 0.20 10,000 390

Metals - Inductively Coupled Plasma (SW30508/60108)
Aluminum mglkg 20.0 6.5 1,000,000 78,000
Barium mglkg 20.0 0.8 140,000 5500
Beryl1ium mglkg 0.5 0.06 1.3* 0.15*
Cadmium mglkg 2.0 0.33 1000 39
Calcium mglkg 100 3.9
Chromium mglkg 1.0 0.41 10,000(c) 390(C)

Cobalt mglkg 5.0 0.65 120,000 4,700
Copper mglkg 1.0 0.51 82,000 3,100
Iron mglkg 10.0 5.3 610,000 23,000
Magnesium mglkg 100 3.5
Manganese mglkg 2.0 0.82 10,000 1,800
Nickel mglkg 4.0 0.50 41,000 1,600
Potassium mglkg 100 7.1
Silver mglkg 2.0 0.43 10,000 390
Sodium mglkg 100 8.1
Vanadium mglkg 5.0 0.32 14,000 550
Zinc mglkg 2.0 1.2 610,000 23,000

(a) Lionvil1e Laboratory Reporting Limit (RL) or laboratory quantitation limits. These are the minimum concentrations
reported for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit
determined according to 40 CFR 136. MDLs are updated periodical1y, therefore, these values may change.

(b) EPA Region II! Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10.6 for carcinogenic effects. The most recent
RBCs wil1 be employed for data evaluation.

(c) As hexavalent chromium.
(d) .EPA Region II! Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thal1ium chloride.
(g) RBCs are not available specifical1y for endosulfan rr and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifical1y for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.099*.
(m) 25 mL purge.
* Denotes cancer RBe.
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TABLE 7-3 LIONVILLE LABORATORY REPORTING LIMITS FOR WATER SAMPLES

Laboratory Laboratory EPA Region III RBCs
Parameter Units Report Limit(a) MDL(a) Tap Water(d)

Semivolatile organics GClMS - (SW846 Method 3520C/8270q
Acenaphthene IlgiL 10 3 2200
Acenaphthylene IlgiL 10 4 I 100 (i)

Anthracene IlgiL 10 4 11000
Benzo[a]anthracene IlgiL 10 3 0.092*
Benzo[b]fluoranthene IlgiL 10 4 0.092*
Benzo[k] fluoranthene IlgiL 10 3 0.920*
Benzo[ghi]perylene IlgiL 10 5 1100 (i)

Bis(2-chloroethyl) ether IlgiL 10 4 0.0092*
Bis(2-chloroethoxy)methane IlgiL 10 4
Bis(2-ethylhexyl) phthalate IlgiL 10 7 4.80*
4-Bromophenyl phenyl ether IlgIL 10 5 2100
Butylbenzyl phthalate IlgiL 10 4 7300
Carbazole IlgiL 10 5
4-Chloroaniline IlgiL 10 5 150
4-Chloro-3-methylphenol IlgiL 10 0.73
2-Chloronaphthalene IlgiL 10 3 2900
2-Chlorophenol IlgiL 10 3 180
4-Chlorophenyl phenyl ether IlgiL 10 0.82
Chrysene IlgiL 10 3 9.20*
Dibenz[a,h]anthracene IlgiL 10 4 0.0092*
Dibenzofuran IlgiL 10 4 150
Di-n-butyl phthalate IlgiL 10 1.40 3700
1,2-Dichlorobenzene IlgiL 10 2 270
1,3-Dichlorobenzene IlgiL 10 3 540
1,4-Dichlorobenzene IlgiL 10 3 0.44*
3,3'-Dich lorobenzid ine IlgiL 10 4 0.15*
2,4-Dichlorophenol IlgiL 10 3 110
Diethyl phthalate Ilg/L 10 3 29000
2,4-Dimethylphenol IlgiL 10 3 730

(a) Lionville Laboratory Report Limit (RL) or laboratory quantitation limits. These are the minimum concentrations reported
for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit determined
according to 40 CFR 136.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10,6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation..

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The.RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC' for endrin is used.
(i) RBC not available; RBC for pyrene is used.
U) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.999*.
(m) 25 mL purge.
* Denotes cancer RBe.
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TABLE 7-3 (continued)

Laboratory Laboratory EPA Region III RBCs
Parameter Units Report Limit(') MDU') Tap Water(dl

Semivolatile organics GC/MS - (SW846 Method 3520C/8270q (continued)
Dimethyl phthalate J.lglL 10 3 370000
4,6-Dinitro-2-methylphenol J.lglL 50 6
2,4-Dinitrophenol J.lglL 50 6 73.0
2,4-Dinitrotoluene J.lglL 10 4 73.0(1)

2,6-Dinitrotoluene J.lglL 10 4 37.0(1)

Di-n-octyl phthalate J.lglL 10 4 730
Fluoranthene J.lglL 10 5 1500
Fluorene J.lglL 10 4 1500
Hexachlorobenzene J.lglL 10 6 0.0066*
Hexachlorobutadiene J.lglL 10 4 0.14*
Hexachlorocyclopentadiene J.lglL 10 2 0.15
Hexachloroethane J.lg/L 10 3 0.75*
1ndeno[ I,2,3-cd]pyrene J.lglL 10 4 0.092*
1sophorone J.lglL 10 4 71*
2-Methylnaphthalene J.lglL 10 0.98 180 (J)

2-Methylphenol J.lglL 10 4 1800
4-Methylphenol J.lglL 10 0.80 180
Naphthalene J.lglL 10 3 180
2-Nitroaniline J.lglL 50 5 2.20
3-Nitroaniline J.lg/L 50 4 110
4-Nitroaniline J.lglL 50 4 110
Nitrobenzene J.lglL 10 4 3.40
2-Nitrophenol J.lglL 10 3
4-Nitrophenol J.lg/L 50 5 2300
N-Nitrosodiphenylamine J.lglL 10 4 14.0*
N-Nitroso-di-n-propylamine J.lglL 10 4 0.0096*
2,2'-Oxybis (2-chloropropane) J.lglL 10 4 0.26*
Pentachlorophenol J.lglL 50 5 0.56*
Phenanthrene J.lglL 10 5 1100 (i)

Phenol J.lg/L 10 4 22000
Pyrene J.lglL 10 4 1100

(a) Lionville Laboratory Report Limit (RL) or laboratory quantitation limits. These are the minimum concentrations reported
for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit determined
according to 40 CFR 136.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10.6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April (996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available;RBC for pyrene is used.
U) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.999*.
(m) 25 mL purge.
• Denotes cancer RBC.
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Parameter Units
Laboratory Laboratory
Report Limit(a) MDL(a)

EPA Region III RBCs
Tap Watered)

Semivolatile organics GC/MS - (SW846 Method 3520C/8270C) (continued)
I ,2,4-Trich lorobenzene IlglL 10
2,4,5-Trichlorophenol IlglL 50
2,4,6-Trichlorophenol IlglL 10

3
3
3

190
3700

6.10*

Semivolatile organic HPLC (SW846 Method 8310)
Benzo(a)pyrene . IlglL 0.2 0.01 0.0092*

Volatile organics GC/MS (SW846 Method 5030B/8260B)
Acetone
Benzene
Bromodichloromethane
Bromoformm

Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cumene (isopropyl benzene)m
Dibromochloromethanem

I,I-Dichloroethane
1,2-Dichloroethane
I,I-Dichloroethene
I ,2-Dichloroethene (total)
1,2-Dichloropropane
cis-I,3-Dichloropropene
trans-I,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Methylene chloride
Styrene

IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlgIL
IlglL
IlglL
IlglL
IlglL
IlglL
IlgIL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
IlglL
llg/L

5
I
I
I
I
5
I
I
1
I
I
I
1
I
I
I
I
I
I
1
I
I
5
5
I
I

2.0
0.3
0.3
0.61
0.7
2
0.4
0.4
0.3
0.4
0.3
0.4
0.211
0.23
0.3
0.4
0.4
0.4
0.4
0.3
0.3
0.4
6.1
1.6
0.3
0.3

3700
0.36*
0.17*
2.40*
8.70

1900
1000

0.16*
39.0

8600
0.15*
1.40*

6600
0.13*

810
0.12
0.044*

55.0
0.16*
O.077*(k)
O.077*(k)

1300

2900
4.10

1600

(a) Lionville Laboratory Report Limit (RL) or laboratory quantitation limits. These are the minimum concentrations reported
for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit determined
according to 40 CFR 136.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
quotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10-6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium. _
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for pyrene is used.
U) RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.999*.
(m) 25 mL purge * Denotes cancerRBC.
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Parameter Units
Laboratory
Report Limit(a)

Laboratory
MDL(a)

EPA Region III RBCs
Tap Water(d)

Volatile organics GC/MS (SW846 Method 50308/82608) - 25 mL purge (continued)
I, I,2,2-Tetrachloroethane llglL I 0.3
Tetrachloroethene llglL I 0.4
Toluene llglL I 0.4
1,1,1-Trichloroethane llglL I 0.4
I, I,2-Trichloroethane llglL I 0.3
Trichloroethene llglL I 0.3
Vinyl chloride llglL I 0.5
Xylenes (total) llglL I 0.7

0.052*.
1.10

750
790

0.19*
1.60*
0.019*

12000 (k)

Volatile organic GC/MS (SW846 Method 504)
Ethylene dibromide (I ,2-dibromoethane) llgIL 0.01 0.002 .0075

Methane - GC Headspace/Equilibrium Technique (RSK 175)-Natural Attenuation Parameter
Methane llglL 5 0.16

Metals - Cold Vapor (SW846 Method 7470A)
Mercury llglL 0.20 0.20 11.0

Metals - Furnace (SW846 Method 3020A/7841)
Thallium llglL 10.0 1.0 2.90 (e)

Metals - fCP TRACE (SW846 Method 3010A/60108)
Antimony uglL 6.0 1.3 15
Arsenic uglL 10.0 2.0 II (0.045*)
Lead uglL 3.0 1.0
Selenium uglL 5.0 2.0 180
Cadmium uglL 5.0 0.24 18.0

Metals - fCP (SW846 Method 3010A/60108)
Aluminum llglL 200 65.3 37000
Antimony llglL 60.0 24.1 15
Barium llglL 200 7.9 2600
Beryllium llglL 5.0 1.0 0.016*
Cadmium llglL 20 3.3 18.0
Calcium llglL 1000 39.1
Chromium llglL 10.0 4.1 180 (c)
Cobalt llglL 50.0 6.5 2200
Copper llglL 10.0 5.1 1500
(ron llglL 100 53.3 11000
Magnesium llglL 1000 34.9
Manganese llglL 20.0 8.2 840
Nickel llglL 40.0 5.0 730
Potassium llglL 1000 71.1
Silver llglL 20.0 4.3 180
Sodium llglL 1000 81.0
Vanadium llg/L 50.0 3.2 260
Zinc llglL 20.0 12.2 11000
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(a) Lionville Laboratory Report Limit (RL) or laboratory quantitation limits. These are the minimum concentrations reported
for routine laboratory analyses in specified environmental matrices. See Section 2.3.2. Method Detection Limit determined
according to 40 CFR 136.

(b) EPA Region III Risk-Based Concentrations (April 1996) for soil ingestion (industrial and residential) using a hazard
q)lotient of 0.1 for noncarcinogenic effects, and a lifetime cancer risk of 10-6 for carcinogenic effects. The most recent
RBCs will be employed for data evaluation.

(c) As hexavalent chromium.
(d) EPA Region III Risk-Based Concentrations (April 1996) for Tap Water.
(e) As thallium chloride.
(g) RBCs are not available specifically for endosulfan II and endosulfan sulfate. The RBC for endosulfan is used.
(h) RBCs are not available specifically for endrin ketone and endrin aldehyde. The RBC for endrin is used.
(i) RBC not available; RBC for pyrene is used.
U> RBC not available; RBC for naphthalene is used.
(k) Guidelines are for total.
(I) RBC for mixture is 0.999*.
(m) 25 mL purge.
* Denotes cancer RBe.
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TABLE 7-4 LIONVILLE LABORATORIES REPORTING LIMITS FOR TCLP HAZARDOUS
TOXICANTS

Parameter Units EA Reporting Limit(')
TCLP

Regulatory Criteria(b)

Semivolatile organics GC/MS - (SW846 3520C/8270C)
1,4-Dichlorobenzene Ilg/L
2,4-Dinitrotoluene Ilg/L
Hexachlorobenzene Ilg/L
Hexachlorobutadiene Ilg/L
Hexachloroethane Ilg/L
2-Methylphenol Ilg/L
3 +4-Methylphenol Ilg/L
Nitrobenzene Ilg/L
Pentachlorophenol Ilg/L
Pyrdine Ilg/L
2,4,5-Trichlorophenol Ilg/L
2,4,6-Trichlorophenol Ilg/L

Volatile organics GC/MS - 5 mL purge (SW8465030B/8260B)
Benzene Ilg/L
2-Butanone (MEK) Ilg/L
Carbon tetrachloride Ilg/L
Chlorobenzene Ilg/L
Chloroform Ilg/L
1,2-Dichloroethane Ilg/L
1, 1-Dichloroethene Ilg/L
Tetrachloroethene Ilg/L
Trichloroethene Ilg/L
Vinyl chloride Ilg/L

50
50
50
50
50
50
50
50

250
50

250
50

5
10
5
5
5
5
5
5
5
5

7,500
130
130
500

3,000
200,000
200,000

2,000
100,000

5,000
400,000

2,000

500
200,000

500
100,000

6,000
500
700
700
500
200

Metals - Cold Vapor (SW846 7470A)
Mercury

Metals - ICP (SW846 3010Al6010B)
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Ilg/L

Ilg/L
Ilg/L
Ilg/L
Ilg/L
Ilg/L
Ilg/L
Ilg/L

0.20

100
200

20.0
10.0

200
200

20.0

200

5,000
100,000

1,000
5,000
5,000
1,000
5,000
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8. DATA COLLECTION, REDUCTION, AND REPORTING

8.1 LABORATORY DATA COLLECTION

For inorganic and general organic analyses where the instruments are not directly coupled to

computerized data systems, the raw data are instrument responses in the form of meter, recorder,

or printer output. The technician performing the analysis enters the bench-generated data into a

bound laboratory workbook specific for each parameter. All entries are made in ink. These data

consist of instrumental responses (absorbances, percent transmittances, etc.), standard and spike

concentrations, sample numbers, and any other pertinent information. The workbooks are under

the control of the group supervisor/manager who is responsible for their security. For

computerized instruments the output is in the form of printer output and files on magnetic disks,

which are filed by sample delivery group.

For chromatographic organic analyses, the raw data are instrument responses in the form of

chromatograms, integrator output, or computer-generated data files. The chromatograms and

printer output are stored in project-specific files. The data files are archived on magnetic tape.

8.2 DATA REDUCTION

Data reduction includes all processes that change either the values or numbers of data items. The

data reduction processes used in the laboratory include establishment of calibration curves,

calculation of sample concentrations from instrument responses, and computation of QC

parameters.

All field instruments are direct-reading instruments; that is, the data do not need to be reduced.

No manual temperature compensation for pH or conductivity is necessary.· Neither is it

necessary to calculate a cell constant for conductivity.

8.2.1 Calibration Curves

The calibration or standard curve is the curve that plots instrument response against analyte

concentratIon. The curve is prepared by measuring the responses of a series of solutions of the

analyte (calibration standards) with known concentrations. Least-squares regression can be used

to fit a curve through the standard concentration response data. The regression analysis also
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For chromatographic analyses, the unknown concentrations are detennined using response

factors with either internal or external standardization. Use of the internal standard method with

GCIMS analyses requires the detennination of response factors (RF), which are calculated from

the following:

RF= As Cis
Ais Cs

where:

As

Ais =

Cis =

Cs

area of the characteristic ion of the standard for the target

compound

area of the characteristic ion of the internal standard

concentration ofthe internal standard (,ug/L)

concentration of the target compound standard (,ug/L)

When the compound has been identified, the quantitation of that compound is based on the

integrated abundance of the primary ion(s). Ifthe sample produces an interference for the

primary ion, a secondary ion is used to quantify. The concentration in the sample is calculated

using the RF.

e AConcentration (11 gIL) =_,s _s
RF Ais

where:

area of the characteristic ion for the target compound

area of the characteristic ion for the internal standard

concentration of the internal standard (,ug/L)

Quantitation by the external standard technique for GC analyses involves calculation of the

concentrations of the target compound from the sample response and the responses of a set of

standard solutions of the compound. Standard solutions concentrations and responses are used to

calculate calibration factors (CF); if the relative standard deviation (RSD) for the calibration

factors of the standards is less than or equal to 30%, for example, linearity through the origin is

assumed and the samples' concentrations are calculated using the average calibration factor and

sample response.
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CF =

=

calibration factor

peak area of standard

mass of analyte injected, ng

And, for non-extractables,

Concentration (ug/L) = (Asam ) (Vt) (D) / (Cfavg) (Vi) (Vs)

where:

Asam = peak area of sample

V t = total volume of sample extract, mL

D = dilution factor, if any

CFavg average calibration factor

Vi volume of extract injected, ilL

Vs = volume of sample extracted, L

When the %RSD of the calibration factors for the standards is greater than 30%, a linear

regression analysis is used to calculate sample concentrations. These calculations are generally

performed by the associated computerized data systems. The data are transferred to summary

tables, which are given to the reports group.

Solid Samples

The dry-weight concentration of a solid sample is calculated from the analytical concentration of

the processed sample using the following formula:

K = (C) (V) (D) / (W) (%S/lOO)
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C

o
K

V

W

%S

=

=

analytical concentration (mglL)

dilution factor

dry-weight concentration (mg/kg)

final volume (ml) of processed sample solution

wet weight (g) of sample aliquot taken for analysis

percent solids of sample

Significant Figures and Units

The number of significant figures in the reported data is consistent with the limits of uncertainty

inherent in the analytical method. The data reporting conventions are set forth in Lionville

Laboratory SOP No. QA-OOI. The units used in reporting data are those commonly used for the

analyses performed. Concentrations in liquid samples are expressed in terms of weight per unit

volume [e.g., milligrams per liter (mglL) or micrograms per liter (ug/L)]. Concentrations in

solid or semisolid matrices are expressed in terms of weight per unit weight [e.g., milligrams per

kilograms (mg/kg)]. In addition, solid concentrations are converted to a dry-weight basis, using

the percent solids of the sample.

8.3 DATA REPORTING

8.3.1 Laboratory Data Reporting

After all analyses are completed and approved for release by the Laboratory Section Chiefs and

QC Chemists, the data are forwarded to the laboratory reports group, where they are assembled

into a draft report. The reports group assembles the final data report by incorporating the data

packages for each analysis associated with the reported samples. The reports group is

responsible for assembling the data packages and other report-related information, such as copies

of chain-of-custody, communication record, and nonconformance forms. The analytical data

report will include the following items: all sample identification numbers, date(s) collected,

date(s) analyzed, analytical results, detection limits, units, methods identification, project

name/location, laboratory identification (name/address/phone number), and approval

signature(s). A laboratory report is prepared and reviewed by a member of the Reports staff

(someone other than the preparer) for compliance with report deliverables requirements.
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The report is then reviewed by the Laboratory Project Manager (LPM), who signs the report

narrative to certify that the report meets the DQOs for precision, accuracy, and completeness

specified for this project. After completion of the review of the data report, the report is

forwarded to the EA Project Manager who incorporates the laboratory report into the final

project report. The laboratory copy of the report is filed in the appropriate laboratory Central

Project File.

8.3.1.1 Electronic Data Deliverables

In addition to a hardcopy data report, the laboratory will submit an electronic data deliverable

(EDD) for each data set in a format consistent with the Lionville Laboratory Standard EDD. The

standardized Lionville LaboratoryEDD contains the results of all field samples and blanks for all

target analytes. Results of laboratory QC samples and tentatively identified compounds (GCIMS

methods) will not be included. Table 8-1 lists information included in the EDD.

8.3.2 Field Data Reporting

Field records are evaluated by the site manager for the following:

• completeness

• . identification of valid samples

• identification of anomalous field test data

• accuracy and precision of field data and measurement

The review of field record completeness checks that requirements for field activities in the work

plan have been fulfilled, that complete records exist for each field activity, and that the

procedures specified in the work plan have been implemented. Field documentation must ensure

sample integrity and provide sufficient information to characterize each field event. The results

. of the completeness check are documented by the site manager, and any data affected by

incomplete records are identified at this time.

The identification of valid samples involves interpreting and evaluating the field records to

detect problems affecting representativeness of field samples. Field records can indicate whether

a well is properly constructed; well-development records can indicate whether correct

development has occurred. Field audits are another source of data for review. The judgements

for data validity will be documented in the technical report, and field data associated with
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incorrect field work will be identified. Anomalous field data will be identified and explained to

the extent possible in the technical report.
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I
FIELD NAME

I
DATA

I
WIDTH I DESCRIPTION

ITYPE

Report Number Character 6 Lionville Laboratories report number

Laboratory Sample ID Character 12 Lionville Laboratories sample identifier

Sample Type Character 6 Field to distinguish multiple instances of the same physical
sample. Examples: N (normal), RE (re-run), DL (dilution)

Dilution Factor Numeric 12 Dilution factor

Field Sample ID Character 20 Field-assigned sample identifier

Sampling Date Date 8 Date of collection

Extraction Date Date 8 Date of Extraction

Analysis Date Date 8 Date of Analysis

Matrix - Character 10 Sample Matrix. Examples: Water, soil

Moisture Numeric 5 Percent moisture

Extraction Method Character 12 Extraction Method. Examples: SW3050, SW3540

Method Reference Character 12 Abbreviated reference to a published method. Examples:
SW6010, SW8270, EPA 300.0

Analyte Character 32 Name of analyte

CAS Registry Number Character· 10 Chemical Abstract Service registry number (if available)

Laboratory Result Numeric 14 Laboratory-generated result

Laboratory Qualifiers Character 5 Laboratory-generated CLP-type qualifiers

Laboratory Reporting Limit Numeric 14 Laboratory-generated reporting limit

Units Character 10 Units of measure

Batch ID Character 10 Batch where QC originates.

Analyte Group Character 30 Grouping of Analytes. Examples: Volatile, Pesticides, Metals.
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Audits are systematic checks to determine the quality of operation of some activity or function in

the field or laboratory. Audits are of two types: performance and system.

Performance audits are independent procedure and/or sample checks made by a supervisor or

auditor to arrive at a quantitative measure of the quality of the data produced by one section or

the entire measurement process. Performance audits are conducted by reviewing project

documents and/or introducing control samples, in addition to those used routinely, into the data

production process. These control samples may include performance evaluation samples of

known concentrations; field samples spiked with known amounts of analyte; and split field

samples that are analyzed by two or more analysts within or without the organization.

System audits are onsite qualitative inspections and reviews of the quality assurance system used

by some part of or the entire measurement system. System audits are conducted by the corporate

QA group with the assistance and involvement of field, laborat?ry, and project personnel. The

audits are performed against a set of requirements, which may be a QA project or program plan,

a standard method, or a safety, health, and emergen'cy response plan. A checklist is generally

generated from the requirements and becomes the basis for the audit. The results of any

deficiencies noted during the audit are summarized in a audit report.

9.1 RESPONSIBILITY, AUTHORITY, AND TIMING

Quality assurance audits to be conducted for the project may include system, performance, and

data audits. Audits will be conducted at appropriate intervals, but at a minimum on an annual

basis. The audits may be conducted more frequently for a specific task or activity, such as field

sample collection. The project QA Officer will keep on record a tentative schedule that details

the number and types of audits, both scheduled and un,scheduled, for the current year and a

current list of the dates of completed audits.

An individual audit plan will be developed by the QA Officer to provide a basis for each audit.

This plan will identify the audit scope, activities to be audited, audit personnel, any applicable

documents, and the schedule. Checklists will be prepared by the auditors and used to conduct all

audits. They will be developed to accomplish the necessary reviews and to document the results

of the audit.
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The laboratory regularly participates in perfonnance audits as part of its laboratory certification

efforts. Perfonnance Evaluation (PE) samples from the U.S. EPA Water Supply and Water

Pollution Studies are currently analyzed twice yearly for state certification programs. In

addition, other states and agencies require the periodic analysis of their own PE samples.

The results of perfonnance audits are summarized and maintained by the Quality Services

Officer (QSO) and distributed to the supervisors who must investigate and respond to any results

that are outside the control limits.

Audits are perfonned routinely to review and evaluate the adequacy and effectiveness of

laboratory perfonnance and quality assurance program, to ascertain ifthe Sampling and Analysis

Plan (SAP) is being completely and unifonnly implemented, to assess the effectiveness of the

laboratory quality assurance program, to identify nonconfonnance, and verify that identified

deficiencies are corrected. The laboratory QSO is responsible for such audits and will perfonn

them according to a schedule planned to coincide with appropriate activities on the project

schedule and sampling plans. Such scheduled audits may be supplemented by additional audits

when significant changes are made in the project specific work plans or in the SMP, to verify

that corrective action has been taken on a nonconfonnance reported in a previous audit, and/or

when requested by the eTO Manager.

9.2.1 Audit Procedures

Prior to an audit, the designated lead auditor prepares an audit checklist. During an audit and

upon its completion, the auditor(s) will discuss the findings with the individuals audited and

discuss and agree on corrective actions to be initiated. Within 7 days of completion of an audit,

the auditor will prepare and submit an audit report to the Lab Manager of the audited group and

the Project Manager. Minor administrative findings that can be resolved to the satisfaction ofthe

auditor during an audit are not required to be cited as items requiring corrective action. Findings

that are not resolved during the course of the audit and findings affecting the overall quality of

the project will be included in the audit report.

Within 7 days, the Lab Manager of the audited group will prepare and submit to the QA Officer

and the EA Project Manager a reply to the audit. This reply will include, at a minimum, a plan

for implementing the corrective action to be taken on nonconfonnance indicated in the Audit
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Report, the date by which such corrective action will be completed, and actions taken to prevent

re-occurrence. If the corrective action has been completed, supporting documentation should be

attached to the reply. The Auditor will ascertain (by reaudit or other means) if appropriate and

timely corrective action has been implemented.

Records of audits will be maintained in the project files. Audit files will include, as a minimum,

the Audit Report, the reply to the audit, and any supporting documents. It is the responsibility of

the Project Manager to conform to the established procedures, particularly as to development and

implementation of such corrective action(s).

9.2.2 Documentation

To ensure that the previously defined scope of the individual audits is accomplished and that the

audits follow established procedures, a checklist will be completed during each audit. The

checklist will detail the activities to be executed and ensure that the auditing plan is accurate.

Audit checklists will be prepared in advance and will be available for review. At a minimum,

the checklist will allow space for the following information:

• date and type of audit

• name and title of auditor

• description of group, task, or facility being audited

• names of lead technical personnel present at audit

• reference documents

• checklist of audit items according to scope of audit

• deficiencies or nonconformances

Following each system, performance, and data audit, the lead auditor will prepare a report to

document the findings of the specific audit. The report is submitted to the Program Manager,

CTa Manager, and the Section Chief of the audited group to ensure that objectives of the QA

program are met. In general, the format of the audit quality assurance reports will consist, at a

minimum, of the following:

• description and date of audit

• name of auditor(s)

• copies of completed, signed, and dated audit form and/or checklist
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• summary of findings of the audit including any nonconformance or deficiencies

• date of report and appropriate signatures

• description of corrective actions

• corrective action follow-up report

A copy of the signed and dated report for each laboratory audit will be maintained by the QSM,

and will also be placed in project files as necessary.

9.3 FIELD AUDITS

The CTO Manager is responsible for ensuring the following tasks are conducted:

• The Site Manager will supervise and check on a daily basis that the monitoring wells

are installed and developed correctly, field measurements are made accurately,

equipment is thoroughly decontaminated, samples are collected and handled properly,

and field work is accunitely and neatly documented.

• Where data validation is required, the Data Validator will review the data packages

submitted by the laboratory in a timely manner. The data validator will check that the

data were obtained through the approved methodology, that the appropriate level of

QC effort and reporting were conducted, that holding times were met, and that the

results are in conformance with the QC criteria. On the basis ofthese factors, the data

validator will evaluate the data quality and limitations.

The Program Quality Assurance Officer is responsible for ensuring the following tasks are

conducted:

• System audits for the laboratory is performed on a regular basis.

• A formal audit of the field sampling procedures will be conducted in addition to the

auditing that is an inherent part of the daily project activities.

• The auditors will check that sample collection, sample handling, decontamination

protocols, and instrument calibration and uses are in accordance with the approved

project SOPs. The auditors will also check that the field documentation logs and

chain-of-custody forms are being filled out properly.
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• The auditors will review documentation of field work which may include the

availability and implementation of approved operating procedures; calibration and

operation of equipment; packaging, storage, and shipping of samples obtained;

documentation procedures and instruction; nonconformance documentation;

availability of the health and safety plan; and implementation of the plan

requirements.

The records of field operations will be further reviewed to verify that field-related activities were

performed in accordance with appropriate procedures.
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Data assessment is a systematic process of reviewing data against a set of criteria to identify

outliers or errors and to delete suspect values or to flag them for the user. Laboratory data

review starts with the laboratory QC procedures discussed in Section 2.1. The QC data produced

are reviewed by the analyst, supervisor, and QA staff throughout sample analysis and data

generation using the criteria and procedures described in this chapter to validate data integrity

during collection and reporting of analytical data. Data review checklists are used to document

the performance and review of the QC and analytical data.

10.1.1.1 Responsible Personnel

Initial Review - Review of analytical and quality control data is initially performed by the

responsible analyst. The data are checked for errors in transcription, calculations, and dilution

factors and for compliance with quality control requirements. Failure to meet method

performance quality control criteria results in reanalysis of the sample or lot. After the initial

review is completed, the data are collected from summary sheets, workbooks, or computer files

and assembled into a data package.

QC Chemist - The next level of data review is the prime responsibility ofthe QC Chemist. The

QC Chemist is a senior analyst whose primary role is data review and evaluation. They check

the data packages and compare results for analyses performed in their respective areas. During

this review, total and dissolved results are compared, analytical species are reviewed to ensure

that the total is equal to or less than the sum of the species analyzed, and data may be reviewed

against historical results if the project has an adequate database for comparison. The QC

Chemist then evaluates the whole data package for completeness, reviews all of the control

results against the appropriate QC criteria, and writes an analytical data narrative describing the

samples' chronological history, laboratory method performance, and sample performance.

QA Audit - As a final check on laboratory performance, the Quality Assurance staff audits a

minimum of ten percent of all completed data packages before their release to the client. The.
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QA audit includes, but is not limited to, a review of docmentation and format, chain-of-custody,

and report completeness.

10.1.1.2 Criteria

The areas routinely reviewed at all levels include the following:

• Proper cac and sample handling procedures followed

• Parametric holding times met

• Samples prepared and analyzed according to specified methods

• Instrumentation calibrated according to specified methods

• Spike (surrogate or standard) recoveries within specified ranges

• Blanks prepared and analyzed as required

• Calculations performed correctly and verified

• Transcription of raw and final data correct

• Detection limits determined correctly and within required limits

Any problems discovered during the review and the corrective actions necessary to resolve them

are communicated to the responsible QC Chemist, who discusses the findings with the Qsa for

resolution.

10.1.2 Field Data Assessment

Assessment of the field data is the prime responsibility of the CTa Manager, who addresses the

following areas:

• Proper cac, sample handling, and decontamination procedures followed

• Samples collected according to specified methods

• Field instrumentation calibrated according to specified methods

• QC samples (e.g., blanks, duplicates) collected as required

• Field data sheets and logbooks completed and in agreement with sample container

labels and cac forms
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A reviewer designated by the CTO Manager examines the final laboratory data for consistency .

with previous data and the hydrogeological characteristics of the site. Compliance with study

plan requirements is also reviewed. Final assessment is the responsibility ofthe Program QA

Officer or designated quality reviewers.

10.2 DATA VALIDATION

All laboratory-generated analytical data will be subject to data validation by an independent third

party. Data will be validated according to the U.S. EPA Contract Laboratory Program National

Functional Guidelines for Organic Data Review, the U.S. EPA Contract Laboratory Program

National Functional Guidelines for Inorganic Data Review, and the Region III Modifications to

the National Functional Guidelines, modified for use with project specified methods. Data will

be validated versus the method requirements specific to each of the methods used and the

specific criteria and modifications identified in this QAPP and in the individual work plans.

When the EDD is updated with the validation results, two fields will be added: the first will be

"data validation qualifier"; the second will be "modified analytical concentrations." The

modified analytical concentrations field is necessary in case the validator finds miscalculations

by the analytical laboratory or if values are validated as false positives.
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The objectives of the corrective action procedures presented below are to ensure that recognized

errors in performance of sample and data acquisition leads to effective remedial measures and

that those steps required to correct an existing condition are properly documented. This

provides assurance that any data quality deficiencies are recognized in later i~terpretation and are

notrecurrent in the course ofthe project.

11.2 RATIONALE

Many times corrective measures are undertaken by project staff in a timely and effective fashion

but go undocumented. Such incidents may be of a recurrent type that might not be recognized by

other staff performing the same activity. In other cases, corrective actions are of a complex

nature and may require scheduled interactions between departmental groups. In either case,

documentation in a formal or informal sense can reinforce the effectiveness and duration of the

corrective measures taken.

11.3 CORRECTIVE ACTION METHODS

Corrective actions are of two kinds: immediate and long-term.

11.3.1 Immediate Corrective Actions

Immediate corrective actions are of a routine nature such as correcting malfunctioning

equipment, correction of data transcription errors, and other such activities made in the field,

laboratory, or office by technicians, analysts, and other project staff. These will be documented

as prescribed in the project QC procedures. Specific documentation should be limited to

notations in logbooks, notebooks, or on data sheets or other such forms. Such notations should

be initiated and dated by the person performing the corrective action.
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Long-term corrective action shall be used to identify and eliminate causes of nonconformances

which are of a complex nature and that are formally reported between management groups. A

formal system for reporting and recording these corrective actions shall use the following

procedure.

11.3.3 Corrective Action Steps

For either immediate or long-term corrective actions, steps comprising a closed-loop corrective

action system are as follows:

• Define the problem

• Assign responsibility for investigating the problem

• Investigate and determine the cause of the problem

• Determine a corrective action to eliminate the problem

• Assign and accept responsibility for implementing the corrective action

• Establish effectiveness of the corrective action and implement the correction

• Verify that the corrective action has eliminated the problem

Nonconformance events associated with analytical work are documented using Lionville

Laboratory Corrective Action (CA) Forms which are reviewed and approved by the QSO (QA

001).

11.4 CORRECTIVE ACTION REPORT REVIEW AND FILING

Immediate and long-term corrective actions require review to assure that, during the time of

non-conformance, erroneous data were not generated or that, if possible, correct data were

acquired instead. Such confirmation and review is the responsibility of the supervis.or of the staff

implementing the corrective action. Confirmation shall be acknowledged by notation and dated

signature on the affected data record or appropriate form or by memorandum to cognizant project

management. Such corrective action forms and memoranda shall be retained on file by

responsible task leaders and filed centrally by the CTO Manager.
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The Program QA Officer shall provide project management with corrective action reports. The

CTa Manager is informed verbally of analytical non-conformance events as soon as possible

and decisions made after evaluation are documented in the CA Form. Copies of each CA Form

are maintained in the report file, and addressed in the final data report.

NASJRB Willow Grove IR Program Sites 10 and 11 Quality Assurance Project Plan



EA Engineering, Science, and Technology

12. QUALITY ASSURANCE REPORTS

Project: 296.0074.5200
Version: FINAL

Page 12-1
March 2003

Fundamental to the success of this QNQC is the active participation of the CTO Manager and

the Program QA Officer in the project. The CTO Manager and the Program QA Officer will be

aware of project activities and will participate in development, review, and operation of the

project. Project management will be informed of QA activities through the receipt, review,

and/or approval of:

• Project-specific QAproject plans

• Corporate and project-specific QNQC plans and procedures

• Corrective action notices

• NCRs

Periodic assessment of field and laboratory QNQC activities and data accuracy, precision, and

completeness !"ill be conducted and reported by the laboratory. Items to be included in the QA

reports are the summary of results for the performance or the system audit and, where applicable:

• Assessment of adherence to work scope and schedule for the audited task

• Assessment of the precision, accuracy, and completeness of sample batches and

subsequent status of data processing and analyses

• Significant QC problems and the status of any ongoing corrective actions

• Changes to the QAPP

• Status of the implementation of the QAPP
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3.0 QUALITY POLlCY STATEMENT

"It is the policy of Lionville Laboratory Incorporated to understand and meet the requirements of its
clients while exceeding their service expectations, to provide services and deliverables that are
technically sound and are responsive to its clients' needs and to maintain a focus on continuous
improvement." Lionville Laboratory Incorporated (LvLI) is committed to implementation and
maintenance of this policy and will deploy the appropriate resources to ensure its attainment.

3.1 Quality Objectives

It is the objective of Lionville Laboratory Incorporated to be acknowledged as an organization that
understands and meets the requirements of both external and internal clients, while exceeding their
relationship expectations; provides services and deliverables that are professionally sound and are
responsive to the clients' needs, including protection of confidential and proprietary rights; and
maintains a focuS on continuous improvement. It is essential to:

• Develop a reputation for dependability by maintaining the highest standards of
professionalism and ethical business practices.

• Deal fairly at all times with suppliers, competitors, and clients in accordance with the
highest standards of professionalism and ethical business practices.

• Aspire, through excellence of perfonnance, to achieve the highest level of distinction,
both organizationally and individually.

LvLI is committed and dedicated to providing the highest quality analytical data possible to its clients.
It is the policy of LvLI to incorporate the highest standard of quality with all analytical programs by

adhering to the following practices:

• LvLl will only offer environmental analyses for which it can consistently demonstrate
compliance with high quality, traceable, and legally defensible performance standards.

• All LvLI staff is committed to the practice of complete honesty in the production and
reporting of data.

• Staff who are aware of misrepresentation of facts or data manipulation to bypass QAIQA
requirements, are required to immediately inform their supervisor or any member of
upper management. No reprisal will be made based upon such reporting.

LvLI's principal focus is the analysis of environmental samples. Associated with this activity are
services to assure client requirements are known, communicated, and satisfactorily addressed, and
provide a deljverables package presenting the analytical results. LvLI is committed to ensuring that
resources are available and deployed to meet client expectations. All quotes are signed or approved by
an officer of the company, thus verifying that the laboratory has the appropriate facilities and
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resources in place to perform the work. Other project information is gathered prior to sample receipt
to ensure client expectations will be met with respect to:

• Sampling containers
• Analytical methods employed
• Accuracy and precision

• Reporting limits
• PersOlUlel qualifications, training, and experience
• Calibration and quality control measures employed
• . Regulatory requirements

• Report contents
• Supporting documentation, records and evidence

• Validation of data

Organizational support for implementing the quality policy and achieving the quality objectives is
derived from Policy Directives and Operating Procedures. Within these documents, management
with executive responsibilities ensures that the quality policy is understood, implemented, and
maintained at all levels of the organization. The development and implementation of appropriate
accountabilities, duties, and authority by organizational positions are clearly delineated. Line
organizations achieve and verify that specifications are achieved, QA organizations assist and provide
oversight and verification of processes through planning, reviews, audits, and surveillances. Top
management leadership, support and direction ensure that the Corporate Policies and Procedures are
appropriately implemented.

3.2 Quality Planning, Contract Review and Desil!n Control

Standard of quality refers to a specific, defined, pre-established level of excellence. The phrase
"standard of quality" will usually be preceded by a descriptive word or phrase such as "EPA",
"USAEC", "AFCEE", "NFESC", "USACE", or "NELAC" which references documented
descriptions of the requirements to be achieved.

A standard of quality shall be established for every LvLI project and work element. The vehicle
through which this standard is documented and communicated is this Quality Assurance Manual, in
conjunction with a Project Technical Profile and/or Quality Assurance Project Plan (QAPjP). Quality
plal1Iling, comract review, and project management (e. g., design control), are inherently interrelated
processes and addressed by laboratory specific standard procedures, including LvLI SOPs PM-OOl

and PM-002, Technical Profiles.

The Project Technical Profile will summarize basic project requirements, such as QC and deliverable
requirements, analyte lists, certification requirements, rurnaround times, and project specific
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infonnation (e.g., the project manager, work order number, subcontracting restrictions, hazard

restrictions, etc.).

Project and/or client-specific quality control measures can be customized in a Quality Assurance
Project Plan (QAPjP), Technical Profile, Analytical Quote, Proposal, and/or Contract; which all
together comprise the quality plan for the laboratory deliverable. This allows the client to add,
supersede or take exception to basic laboratory QA Manual guidance in order to satisfy the needs of
individual projects or programs with specialized requirements. Laboratory personnel are available to
develop and/or discuss advantages and disadvantages of quality control options for inclusion in
QAPjPs.

Typical infonnation included in QAPjPs is listed below, but inclusion is dependent on project scope,
program requirements and client needs.

• Project description
• Project organization and responsibility
• Quality assurance objectives

• Sample custody
• Analytical methods
• Analytes, compounds and reporting limits
• Internal quality control checks .

• corrective action
• Reporting requirements

LvLI provides environmental services to industrial and governmental cJients including the
Pennsylvania Department of Environmental Protection, USACE, Department of Energy, as well as
many other projects overseen by various U.S. EPA Regions.

3.3 Document Authorities and Definitions

This plan has been prepared based on the guidelines and principles set forth in the following

documents:

•

•

vLI

EPA QA/R-2, "EPA Requirements for Quality Management Plans", EPAI240/B-0l/002,
March 2001 (for content),

EPA QA/R-5, "EPA Requirements for Quality Assurance Project Plans ", EPA/240/B
0\/003, March 2001 (for content),
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• ASME NQA-I-1997 Edition (with 1999 supplement), "Quality Assurance Program
Requirements for Nuclear Facilities, n American Society of Mechanical Engineers, 345
East 47th Street, New York, New York 10017 (for the 18 criteria, but not necessarily all
supplements and appendices),

• DOE Order 414.1

• National Environmental Laboratory Accreditation Program (NELAP) Quality Systems
Document, Chapter 5; most recent revision

• DOD Quality Systems Manual For Environmental Laboratories, Version 1 Final, 10/2000
(based on NELAC Rev 12, 7/99)

Tables 3.1 through 3.3 provide matrices showing the correlation of sections in the Quality Assurance
Manual with sections of the following documents:

• Table 3.1, QA/R-5
• Table 3.2, NELAC Chapter 5 (5.5.2, Rev 14 (2000) and Rev 15 (2001»
• Table 3.3, DOD Quality Systems Manual (QSM)

Definitions commonly used in the field and within this Quality Assurance Manual can be found in the
listed references and NELAC Chapter I, Appendix A.

3.4 Servicing

The laboratory establishes and maintains procedures for perfonning and verifying that client servicing
meets requirements. Typical services provided are:

• Sample Containers/Supplies -- SR-OOI,
• Project QAP preparation, refer to QAP section 3.2 Quality Planning,

• Regulatory advisory functions, PM-OOI and PM-002.

• Consulting, PM-OOI and PM-002.

Regulatory and advisory functions are addressed under the same procedures used for project planning.
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Table 3.1
Correlation of LionvilJe Laboratory Incorporated

Quality Assurance Manual with EPA QA/R-5

EPA QA/R-5 ELEMENT LvLI QAM SECTION

Al Title and Approval Sheet 1.0 Title Page

A2 Table of Contents 2.0 Table of Contents

A3 Distribution List 7.2 Document and Data Control

A4 Projectffask Organization 4.0 Organization and Responsibilities

A5 Problem DefinitionlBackground 3.0 Quality Assurance Policy

A6 Projectffask Description

A7 Quality Objectives and Criteria 5.0 Quality Assurance Objectives

A8 Special Training/Certification 4.5 Personnel Qualification and Training

A9 Documents and Records 7.2 Document and Data Control

7.3 Quality Records

Bl Sampling Process Design 6.0 Sampling Procedures

B2 Sampling Methods

B3 Sample Handling and Custody 7.0 Chain of Custody

B4 Analytical Methods 8.0 Analytical Procedures

B5 Quality Control 11.0 Internal Quality Control Checks:
Laboratory

B6 InstrumentlEquipment Testing, Inspection, and 10.0 Preventative Maintenance

Maintenance

B7 Instrument !Equipment Calibration and 9.0 Calibration Procedures and Frequency

Frequency

B8 Inspection/Acceptance ofSuppJies and 7.4 Material Procurement and Control

Consumables

B9 Non-direct Measurements 12.0 Data Reduction, Validation and Reporting

BI0 Data Management

Cl Assessments and Response Actions 13.0 Corrective Action

14.0 Performance and Systems Audits

C2 Reports to Management 15.0 Quality Assurance Reports to

Management

Dl Data Review, Verification, and Validation 12.0 Data Reduction, Validation and Reporting

D2 Verification and Validation Methods

D3 Reconciliation with User Requirements 11.0 Procedures Used to Assess Data Quality
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Table 3.2

Correlation of Lionville Laboratory Incorporated
Quality Assurance Manual with 1\TELAC Chapter 5 (2000 and 2001)

l\TELAC Chapter 5 Reference LvLI QAJ\1 SECTION

(5.5.2 Quality Manual) Or Related Quality Document

a) Quality Policy Statement 3.0 Quality Policy Statement

b) Organization and Management 4.0 Organization and Responsibilities

c) Relationship between management, technical 4.0 Organization and Responsibilities
operations, support services, and quality system

d) Records retention/document control 7.2 Document and Data Control

7.3 Quality Records

e) Job descriptions of key staff 4.4 LvLI Personnel Descriptions

f) identification of approved signatories, title page 1.0 Title Page

g) Procedure for traceability of measurements 10.1 Standard Receipt and Traceability

h) List of test methods for accredited testing Appendix C 1'.TELAC Accredited Methods and Analytes

i) Mechanism for review of new work PM Series SOPs

j) Reference to calibration and/or verification test 10.0 Calibration Procedures and Frequency
procedures

k) Procedures for handling submitted samples 6.0 Sample Custody

I) Reference to major equipment and reference Appendix 8 Instrument List
measurement standards; facilities and services 10.1 Standard Receipt and Traceability

m) References to procedures for calibration, 10.0 Calibration Procedures and Frequency
verification, and maintenance of equipment 12.0 Preventative Maintenance

n) Reference to verification practices: interlaboratory 9.0 Quality Control Checks
comparisons, proficiency test programs, use of 14.0 Performance and System Audits
reference materials, and intemal quality control

0) Procedures to be followed for feedback and 13.0 Corrective and Preventive Action
corrective action

p) Management arrangements for exceptionally 13.0 Corrective and Preventive Action
permitting departures from documented policies
and procedures

q) Procedures for dealing with complaints PM Series SOPs

r) Procedures for protecting confidentiality Employee Handbook, Annual Refresher Training

s) Procedures for audits and data review 14.0 Performance and System Audits, 11.0 Data Reduction and Reporting

V.r
,
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t) Processes/procedures to establish personnel are 4.5 Personnel Qualification and Training

adequately trained

u) Ethics policy 3.0 Quality Policy Statement

Annual Refresher Training

v) Reference to procedures for reporting anal)1ical 11.0 Data Reduction and Reporting

results

w) table of contents, lists of references, appendices 2.0 Table of Contents
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Table 3.3

Correlation of Lionville Laboratory Incorporated
Quality Assurance Manual with DOD Quality Systems Manual

DOD QSM Reference LvLI QAM SECTION

Or Related Quality Document
1.0 Scope 3.0 Quality Policy Statement

2.0 References 3.3 Document Authorities and definitions

3.0 Definitions

4.0 Organization and Management 4.0 Organization and Responsibilities

5.0 Quality System 4.3 Quality System

9.0 Quality Control Checks

14.0 Perfonnance and System Audits

6.0 Personnel 4.4 LvLI Personnel Descriptions

4.5 Personnel Qualification and Training

7.0 Physical Facilities 4.2 Facility Description

8.0 Equipment and Reference Materials Appendix B Instrument List

10.1 Standard Receipt and Traceablility

9.0 Measurement Traceability and Calibration 10.0 Calibration Procedures and Frequency

10.0 Test Methods and Standard Operating Procedures 7.0 Analytical Procedures

11.0 Sample Handling, Sample Acceptance Policy, and 6.0 Sample Custody
Sample Receipt

12.0 Records 6.9 Electronic Data Records

7.3 Quality Records

13.0 Laboratory Report Fonnat and Conterits 11.3 Data Reporting

14.0 Subcontracting Analytical Samples SOPs: PM-014, QA-OII

15.0 Outside Support Services and Supplies 7.4 Material Procurement and Control

16.0. Complaints 13.3 Respon5es to Client Feedback
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4.0 ORGANIZATION AND RESPONSIBILITIES

4.1 General

The goals of L VLI are to enhance the quality of human life and the physical environment through the
creative and sound application of human, economic, and natural resources; advanced science; and
applied technology. LVLI provides an organizational structure to help accomplish the corporate goals.
Our objective is to provide quality comprehensive and integrated professional analytical services
effectively and efficiently.

LvLI provides expert personnel for supervision, technical consultation, and project review for effective
planning and implementation of analytical assignments.

A description of the LvLI analytical laboratory is summarized in Section 4.2. Also, LvLI's organization
is shown in Figure 4.1, a description of the QA System is given in Section 4.3; and management
responsibilities and accountabilities with respect to ensuring that quality goals are met are summarized
in Section 4.4. Professional qualifications and experience for the individuals filling these positions are
maintained with the laboratory's training records.

4.2 LvLI Facility Description

LvLI is wholly owned by the Glen Rose Partnership LLP, a holding company incorporated in
Delaware. Lionville Laboratory Incorporated is also incorporated in the state of Delaware. The
laboratory is located at 208 Welsh Pool Ro.ad, in Lionville, PA, which is approximately 25 miles west
of Philadelphia. It is staffed by 75 professionals and managed by J. Michael Taylor. The laboratory is a
39,000 square foot state-of-the-art commercial laboratory housing all of the laboratory operations. It is
equipped with a "screening room" designed specifically for handling and screening mixed waste
samples.

LvLI has the instrumentation, personnel and expertise to handle most analytical requirements. The
laboratory was professionalIy designed and constructed to produce a highly functional and efficient

environment.

The laboratory has facilities divided into separate work areas to facilitate sample throughput. These

areas include the following:

•
•
•
•

vL~
'f' f

Sample receipt and refrigerated storage

Organic sample preparation

Glassware preparation

Metals digestion

Wet chemistry laboratory

Instrumentation laboratories
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The main instrUJ11entation laboratories are equipped with state-of-the-art instrumentation and sufficient

duplicate equiprnent to provide back-up service for most major systems. The current laboratory
instrumentation list is attached in Appendix B. Each of the laboratory areas has separate heating,
ventilation, and air conditioning systems.

4.3 LvLI Quality Svstem Description

LvLI maintains a quality system to ensure that analytical products and services conform to client
specified requirements. The quality system is documented by this Quality Assurance ManuallPlan and
standard operating procedures (SOPs). LvU maintains a master listing or index of standard operating
procedures which comprise the quality system. In addition, other documents may be used by the
laboratory to clarify compliance with quality system or other client requirements. This Quality
Assurance Manual provides an outline and structure of the documentation used in the quality system. It
may be augmented with other documents such as the National Environmental Laboratory Accreditation
Program (NELAP), Chapter 5, Quality Systems. The Quality Manual is reviewed annually and revised
as necessary to remain current with laboratory operations.

The QA Manager and the QA personnel are responsible for implementing and monitoring the QA
Program. They are the focal point for QNQC activities and are responsible for oversight and/or review
of QC data. QA personnel will have a general knowledge of the analytical test methods for which data
review is performed. The QA Manager will have documented training and/or experience in QA/QC
procedures, as well as knowledge of the quality system as defined under NELAC. The Quality
Assurance Manager for LvLI is Carol Schrenkel, who is responsible for ensuring that the quality
system is established, implemented and maintained. QA management may delegate liaisons with
external parties on maners relating to the supplier's quality system, such as certifications and audit

responsibilities.

The Quality Assurance Manager reports to the Technical Director on the performance of the quality
system for review and continuous improvement. The QA personnel have sufficient authority, access to
work areas, and organizational freedom (including sufficient independence from cost and schedule

considerations) to:

•

•

•

•

vLJ

Initiate action to prevent the occurrence of any nonconformities related to product, process

and quality system,

Identify apd record any problems affecting the product, process and quality system,

Evaluate data objectively and perform assessments without managerial influence,

Initiate, recommend, or provide solutions to problems through designated channels

Verify implementation of solutions, and
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• Assure that further work is stopped or controlled until proper resolution of a non
conformance, deficiency, or unsatisfactory condition has occurred and the deficiency or
unsatisfactory condition has been corrected

However, should a situation arise where acceptable resolution of identified problems cannot be agreed
upon at the laboratory level, the QA Manager has direct access to Senior Management. This provides
laboratory QA personnel non-laboratory management support, if needed, to ensure that QA policies
arid procedures are enforced.

4.4 LvLI Personnel Descriptions

The specific duties and responsibilities of the Technical Director, Technical Manager, Laboratory
Manager, Project Manager, Sample Management Office Coordinator (SMO), Unit Leaders, Quality
Assurance Personnel, Health and Safety Manager, Waste Management Personnel, Information Systems
Management Personnel, and Chemistsffechnicians are as follows. Any effective laboratory quality
assurance/quality control program depends on the entire organization, including management and every
individual on the laboratory staff. Management processes have been reviewed to ensure that personnel
are free from commercial, financial, and other undue pressures that might adversely affect the quality

of the work.

In the absence of anyone individual, the staff or assistant within each department who has the required
skills and/or training will perform the function of the administratpr or support personnel. This will
allow for the continuance of the day-to-day operations of the laboratory. The Technical Manager will
provide backup during the absence of either the Technical Director or the QA Manager.

4.4.1 Sr. Vice President, Technical Director

The ultimate responsibility for the generation of reliable laboratory data rests with the Technical
Director who is accountable to the President for this function. The Technical Director has the,
authority to effect those policies and procedures to ensure that only data of the highest level of
excellence are produced. It is the Technical Director's responsibility to see that all tasks performed in
the laboratory are conducted 3ccording to the requirements of this Quality Assurance Manual, the
Project Technical Profile and/or the appropriate QAPjP; to assure that the quality of service provided
complies with the project's requirements. The Technical Director is also responsible for the" overall
direction of a project 3nd has primary responsibility for project quality assurance, and is accountable

for the following:

• Defining the level of excellence for the project performance and/or results,

Assuring the preparation of a tailored Project Technical Profile and/or Quality Assurance
Project Plan (QAPjP),
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• Ensuring peer review of the adequacy ofQAPjP's,

• Ensuring allocation of proper quality control budgets,

, • Attaining concurrence with Technical Managers on performance and/or results objectives,

• Achieving acceptable project implementation performance,

• Approving the quality of the project results (e.g., data, reports)

The Sr. Vprrechnical Director reports to the President and does not have line authority over those
performing the work. The Technical Director supports a QA Section which is not subordinate to or in
charge of any person having direct responsibility for sampling and analysis, and that has additional
reporting responsibilities to Senior Management.

4.4.2 Laboratory ManaQer

The Laboratory Manager is responsible for daily operations, including all activities pertaining to
operational and technical performance of the laboratory. The Laboratory Manager assures there is
sufficient equipment, space, resources, and personnel to conduct analyses and implement the
Laboratory Quality Assurance Program. The Laboratory Manager

• Requ,ires effective implementation of the Laboratory Quality Assurance Program to ensure the
overall quality of all data and laboratory reports generated,

• Ensures appropriate corrective action is taken when analytical systems are out-of-control or
questionable,

• Ensures timeliness of data reporting through coordination of work schedules and assignment of
target completion dates for analyses,

• Resolves technical problems with lnorganic and Organic Unit Leaders..

4.4.3 Technical ManaQer

Technical Manager(s) report to the Laboratory Manager and Technical Director and serve as the
technical expert on assigned projects, provide technical liaison, and assist in resolving any technical
issues within the area of their expertise. They are responsible for providing input and review in the
development and implementation of project-specific QAlQC requirements; and for providing the

vl;;:;Cf! review of proposal and project work for programs as directed by the Technical Director. They
. ~ordinate these activities with the Project Manager and Quality Assurance Section.
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4.4.4 Services

The HRlContro Iler/Services Manager designated on the organization chart is responsible for managing
the facilities (l-IVAC, etc). Maintenance and other facility related issues are directed to his anention.

4.4.5 Project Manaeer

LvLl recognizes the importance of efficient project management. The laboratory Project Managers
(PMs) are responsible for preparing the Project Technical Profile summarizing QNQC requirements
for the project; maintaining the laboratory schedule, ensuring that technical requirements are
understood by the laboratory, and advising the Project Director and Laboratory Manager of all
variances. The laboratory PM will provide technical guidance and the necessary laboratory related
information to the preparer of project-specific Quality Assurance Project Plans (QAPjP), which are
generally prepared by the client, and provide peer review of the final document to ensure accuracy of

the laboratory information.

4.4.6 Unit Leaders

To assist the Laboratory Manager in achieving section goals, the Laboratory Unit Leaders are
responsible for the implementation of established policies and procedures. They possess the authorities
commensurate with their responsibilities for the day-to-day enforcement and monitoring of laboratory

activities.

Unit Leaders have the responsibility for ensuring that their personnel are adequately trained to perform
analyses; that equipment and instrumentation under their control is calibrated and functioning properly;
and that system and perfonnance audits are performed on an as-needed basis. These performance
audits will include the analysis of external check samples to determine the analyst/instrument capability
to identify and quantify routine analyses.

4.4.7 Data Manaeement Supervisor

The Data Management Supervisor is responsible for coordinating receipt of all data from the various
service groups within the laboratory, reviewing data for compliance to laboratory QC criteria and/or
critcria in the Project Technical Profile, and ensuring that data are reported in a timely manner and in
the proper format. The Data Management Supervisor also coordinates Electronic Data Deliverabl~

proccssing and is responsible for archival and retrieval of Quality Records. The Data Management
Supervisor also performs the functions of the SMO Coordinator.

S3mple Mana~ement Office Coordinator4.4.8

Lll11ple Managl:JTIl:nt Office (SMO) Coordinator verifies each subcontracting request with the PM
Aam~~~'~re that special clil:nt restrictions are not jl:opardized (i.e., samples must be analyzed by the
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receiving affiliated or net\vork laboratory and must maintain specific certification(s)). The SMO is also
responsible for verifying the credentials; establishing the service agreement; ensuring data review; and
invoicing of all laboratory subcontractors. The SMO or project PM discusses any deficiencies or
anomalies with the subcontractor prior to reporting any data to the client. When subcontracting
samples and/or a portion of the testing to another party, records are maintained in the project
management files and with the SMO coordinator. The reports containing results of tests performed by
the subcontractor are clearly identified by the subcontractor name or applicable accreditation number.
The SMO processes and functions are further defined in the Standard Operating Procedures (SOPs)

DM-014, QA-008,and QA-Ol1.

4.4.9 Quality Assurance ManaQer (Officer)

The Quality Assurance Manager has the full-time responsibility to evaluate the ad'herence to policies
and to assure that systems are in place to produce the level of quality defined in the Quality Assurance
Manual. To fulfil) this responsibility, the QA Manager conducts or arranges for internal audits on the
entire technical operation annually. These internal audits are conducted using prepared quality systems
checklists to ensure a consistent standard of quality. The QA Manager notifies management of any
deficiencies found via a corrective action report. In addition, the QA Manager may assist in the
preparation, compilation, and subm"ittal of quality assurance plans. The Quality Assurance Manager
reviews program plans for consistency with organizational and contractual requirements and will
advise appropriate personnel of deficiencies. The Quality Assurance Manager maintains a sufficient
staff to initiate and oversee audits and corrective action procedures, perform data review, and maintain
documentation of training. In addition, the Quality Assurance Manager has the authority to stop work
on projects if QC problems arise which affect the quality of the data produced.

4.4.10 Quality Assurance Personnel

The Laboratory Quality Assurance Personnel have responsibility for monitoring the laboratory Quality
System and ensuring programs and procedures are followed. This is done by conducting and
evaluating results from system and method audits that are conducted by personnel who are independent
of the activities being audited. In addition, the preparation of operating procedures and quality
assurance documentation for the laboratory shall be coordinated by the QA Section. They will ensure
that that the quality documentation is available to, understood by, and implemented by all laboratory
personnel. The QA Section will review program plJns, as requested, for consistency with
organizational and contractual requirements and will advise appropriate personnel.

The group also:

•
•

Performs data package inspection,

Tracks perform~lnce evaluation studies, personnd tr:lining, MDL/IDL studies and solvent

purity,

Manages document control, and

Maintains certifications and approvals.
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4.4.11 He3lth 3nd SafetvlWaste ManaQement Personnel

The Health and Safety Manager is responsible for the safety and well being of all employees while at
the laboratory. This includes, but is not limited to, developing a safety plan that complies with federal
regulations, conducting laboratory safety tours for all new employees, providing instructions on safety
equipment, cleaning up labor3tory spills, being on call and instructing personnel of laboratory
procedures for emergency situations. The Health and Safety Manager or designee i~ on-call for all
laboratory emergency situations.

The Health and Safety Manager responsibilities also include waste management of laboratory
generated hazardous waste in accordance with appropriate regulations. This includes maintenance of
required documentation, such as waste manifests, segregation of waste in accordance with
requirements, and training of personnel in proper segregation of waste.

4.4.12 Information Systems ManaQement Personnel

The overall role of the Information Systems (IS) Management personnel is to enhance laboratory
productivity through improved information access, flow, and security. For information to be of greatest
value, it must be readily accessible and reliable. It is the responsibility of IS personnel to provide
soft'v./are tools that allow quick 3nd user friendly access to that information, while at the same time
controlling access to that information to those that have the need and proper authority.

Information flow can be enhanced through automation. Automation is the minimization of human
intervention in a process. Reduction in human intervention em result in significant error reductions
and time-savings. The IS personnel assist the laboratory in automation by providing hardware and
soft'v.'are solutions to help minimize human intervention in data collection, processing, and storage.

The IS personnel are responsible for providing data security by controlling access, as mentioned above,
and for providing for disaster recovery. Data stored on the central Laboratory Information System
(LIMS) is the direct responsibility of the IS unit. No fewer than two copies of all data should exist at
any time so that lost or destroyed data can always be retrieved from an alternate source. These copies
may consist of data within the system and on magnetic t3pe in the case of live data, or two copies on
magnetic tape for archived data. D3ta stored electronically in other departments is the direct
responsibility of those departments. However, the IS unit is responsible for providing procedures and
training to all laboratory operations, as appropriate, to assist in making backup copies of local data

within the respective oper3ting unit.

4.4.13 Chemistsffechnici:ms

The Chemists and Technicians are responsible for the perf{)fInance of ::malyses using approved methods

V 'nd Irocedures. The initial rcvil.:w for :lccept:lbility of analytical results rests with the analysts
LGIJlcting the various tests. Observations m:ldc during thl.: performance of an analytical method may

aa~~
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indicate that the analytical system is not in control. i\nalysts must use quality control indicators to
assure that the method is in-control before reporting results..

4.5

4.5.1

Personnel Qualification and Training

Basic TraininQ Requirements

Selection of qualified candidates for laboratory employment begins with documentation of minimum
education, training, and experience prerequisites needed to perform the prescribed task.
Chemists/technicians accountable for performing tasks in any of the following areas must meet
associated minilTIum experience requirements:

•
•
•
•
•
•

General Chemistry and Instrumentation

Gas Chromatography

ICP
Atomic Absorption
Mass Spectrometry
Spectra Interpretation

Six months

One year
One year

One year
One year
Two years

When an analyst does not meet these requirements, they can perform a task under the supervision of a
qualified analyst, peer reviewer, unit leader or section manager, and are considered an analyst in
training. The person supervising an analyst in training is accountable for the quality of the analytical
data and must review and approve data and associated corrective actions. (Note: some states/agencies
require additional training experience and documentation. These will be addressed on a case-by-case
basis during application or contract review.)

Each employee participates in a comprehensive trainIng program tracked by the Laboratory's QA
Section. This program is designed to provide an introduction to laboratory policies and procedures and
document the processes that provide proof of an analyst's proficiency. Highlights of the program
include an orientation process that includes LvLl's commitment to quality and ethical standards, initial
training to attain requisite proficiency, continual monitoring of the employee's progress, opportunity for
career enhancement semin:1fs or training courses, and documentation files to track each analyst's
progress. Training for Health and Safety and Waste Management procedures include handling of
samples containing radioactivity and mixedlhazardous waste. Annual refresher training reviews the
Quality Assurance Manual and Quality Systems, Ethics Policy, Client Confidentiality, Computer User
Responsibilities, and the Chemical Hygiene Plan. Details of the laboratory's training program are
described in SOP QA-115. Where applicable, Method Validation Studies (Method Detection Limit,
Instrument Detection Limit ,and Precision and Accuracy Studies), Initial Demonstration of Capability
(IOOC) and Continued Demonstration of Capability (usually Proficiency Test) documentation are
included in the analyst training files to document qualifications for method performance. For methods
therf an lODe is not applicable, e.g., solids, nash point, paint filter test; a PE sample and/orV l1w"entation of training with:\O experienced analyst will s:ltisfy the demonstration of capability.

LlO:-"VII.LE LA BORATORY I:'lCORPORATED
COl"FI DE:'ITL\LA:"D I'HOPRJETARY



LJONVILLE LABORATORY INCORPORATED
LADORATORY STANDARD OPERATI~GPROCEDURES

SOPNo. Revision No. Effective Date Page

QA-OOI 01 10/16/02 Page 4-9 of 4-1 I

QUALITYASSURAJ~CE

LABOMTORY QUALITY ASSURANCE MANUAL/QUALITY ASSURANCE PLAN

4.5.2 project-Specific Training Requirements

Project managernent operating procedures detail the processes for reviewing new work to ensure that
the appropriate resources can be assigned and deployed. Prior to work on a new project, the
dissemination of project information and/or project opening meetings will occur to discuss schedules
and unique aspects of the project. Items to be discussed may include the project Technical Profile, tum
around times, holding times, methods, analyte lists, reporting limits, deliverables, sample hazards, or
other special requirements. The PM may introduce new projects.to the laboratory staff through Project
Kick-Off Meetings. These meetings provide direction to the laboratory staff in order to ·maximize
production and client satisfaction, while maintaining quality.

Any change that may occur within an active project is agreed upon between the client/regulatory
agency and the PMllaboratory. These changes, i.e., use of a non-standard method or modification of a
method, must be documented prior to implementation. Documentation pertains to any document, i.e.,
lener, variance, contract addendum, which has been signed by both parties.

Such changes are communicated to the laboratory through the Project Manager via direct discussions
and email for documentation.. The Project Manager updates the Technical Profile and redistributes to
applicable Unit Leaders. The laboratory staff is then introduced to the modified Technical Profile via
the PM or the individual laboratory Unit Leader.
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Figure 4.1
Lionville Laboratory Incorporated Organizational Chart:
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October 2002
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5.0 SAMPLING PROCEDURES

The laboratory has the capability to conduct select field sampling in accordance with specific
agency guidelines, established operating practices, and/or project specific Sampling and Analysis
Plans (SAPs). When field sampling is requested, the sampling protoc'ols are selected to correspond
'vvith the project scope and objectives, and to ensure that all samples collected are received in
accordance with the sample acceptance policy (section 6.1).

5.1 ~ample Preservation and Holding Times

Depending on the selected methods and regulatory program, Lionville Laboratory Incorporated
adheres to sample preservation requirements as stated in Table II of 40 CFR Part 136, EPA Manual
for Certification of Laboratories Analyzing Drinking Water, U.S. EPA eLP Document Nos.
OLC02.0, OLM04.2 and ILM04.1, as updated, and the most recent promulgated version of SW
846. All samples are required to be preserved in the field immediately following sample collection.
Upon sample receipt and log-in, the samples are maintained in a temperature controlled
environment to insure sample integrity.

The project manager is contacted whenever any sample received is not appropriately preserved.'
The project manager contacts the client for a decision on preserving the sample in the laboratory or
refers to instructions in the Technical Profile or quote, which may delineate the client's
requirements regarding actions for sample(s) not appropriately preserved. With either action, the
sample's preservation status at the time of laboratory receipt is noted on the chain-of-custody form
and sample receipt checklist. For additional information regarding sample receipt and integrity,
refer to Section 6.0.

The analysis holding time is the maximum time that may elapse before sample preparation or
analysis. It is measured from the date of sample collection in the field, unless the sample analyses
are requested for compliance to specific programs (e.g., U.S. EPA CLP) in which holding times are
determined from verified time of sample receipt (VTSR). Generally, drinking water, wastewater
and RCRA program analyses require holding times measured from sample collection. These
holding times are listed in 40 CFR Part 136 and/or the EPA Manual for the Certification of
Laboratories Analyzing Drinking W::l1er: Criteria and Procedures, Quality Assurance, March 1997;
SW-846 3rd Edition, Methods of Chemical Analysis ofW3ter :lDd Waste; Standard Methods for the
Examination of W3ter and Wastewater, latest approved; or other established program requirements.

Holding times are tracked in the I3boratory with the aid of the Laboratory Information Management
System (LIMS). Eaeh I3bor:1tory section may ll:lve 3Jdition:ll tracking systems to ensure that
holding times are met. All sample collection dates and receipt dates are recorded on the chain-of-

V E~ty· This information is transferred into LlMS by sample log-in personnel and LIMS
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calculates the appropriate holding time for each parameter. This information is then available to
laboratory personnel for tracking and scheduling purposes.

The LIMS backlog reports list sample preparation and analysis due dates for each method based on
the requested reporting date or the holding time, whichever is earlier.

All analyses which have holding times of 48 hours or less are identified by the sample custodian(s).
Log-in then notifies the appropriate operating section or unit that short hold time samples have
been received by the laboratory and are ready for analysis.

5.2 Sample Bottles

Lionville Laboratory Incorporated provides sample bottles and preservatives to clients upon
. request. The laboratory maintains a bottle preparation section that coordinates the assembly and

shipment of sample bottles, preservatives and shipping coolers.

The laboratory may procure sample bottle types ''''ith varying levels of supporting quality control
(QC). For the most rigorous QC, bottles are cleaned according to U.S. EPA washing procedures
and each bottle lot is analyzed for purity. The lot number is labeled for traceability to a certificate
of analysis. For less rigorous supporting QC, bottles are cleaned according to U.S. EPA washing
procedures, but a certificate of analysis is not provided with the bottles. All bottles used by the
laboratories are washed in accordance with EPA guidance and contain a certificate of analysis.

Other than sample bottles and preservatives, the following items are included in sample shipping
coolers: packing materials, custody seals, chain-of-custody fOnTIS and zip-lock bags (for
paperwork). Supplies are checked regularly to insure that ample amounts are available to support
the laboratory's analytical projects.

5.2.1 Bottle Washing

All sample bottles are cleaned using U.S. EPA guidance. Typically, the bottle suppliers use one of
three procedures described further in this section or cleaning procedures which produce equivalent
results as determined by the laboratory's Quality Assurance Manager or designate through the
review of the supplier's certificate of analysis.

5.2.1.1 Cleaning Procedure A

Glass containers are cleaned by Procedure A, with the exception of vials fitted with septum caps,
which are cleaned using procedure B (Section 5.2.1.2)
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• Bottles, liners and caps are washed in laboratory-grade, non-phosphate detergent

• Rinsed 3 times with laboratory pure water

• Rinsed with 1: 1 nitric acid

• Rinsed 3 times with laboratory pure water

• Oven-dried for 1 hour, or air dried in a contaminant free area

• Rinsed with hexane

• Rinsed 3 times with laboratory pure water

• Oven-dried for 1 hour

5.2.1.2 Cleaning Procedure B

Vials with septum caps are cleaned by Procedure B.

• Vials, septa and caps are washed in laboratory-grade, non-phosphate detergent
• Rinsed 3 times with distilled water

• Rinsed 3 times with laboratory pure water

• Oven-dried for 1 hour

5.2.1.3 Cleaning Procedure C

Plastic bottles are cleaned by Procedure C.

• Bonles, liners and caps are washed in laboratory-grade, non-phosphate detergent
• Rinsed 3 times with laboratory pure water

• Rinsed \vith dilute nitric acid (e.g., 1:1)
• Rinsed 3 times with laboratory pure water

• Air-dried

• Bottle Preservatives

The laboratory uses preservatives that are prepared internally from reagent-grade chemicals or pre
measured reagents purchased from suppliers. The internally prepared reagents are added to the
sample bottles prior to shipping, unless the client specifies field preservation. For field use,
preservatives are shipped to the site with the sample bottle order in pre-measured ampules. All
preservatives are shipped in a manner consistent with local and federal shipping regulations.

Ampuled preservatives obtained from suppliers are color-coded and received with pre-purchase

V lertiflca:ion of purity (Ccrt.ificates of Purity a~e. available from the vendor). An identifying lot

a=m~~~u!i:"1=1ii:'efir IS on each prescrv:ltlve to assure traccablhty.
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5.2.3 Placement of Bottle Orders

Clients can make arrangements with laboratory project managers for sampling supplies, containers,
preservatives, and shipping materials if they do not have these resources. Requests for sample
bottles are initiated with a bottle request form and then fonvarded to the bottle preparation section
(see LvLI SOP SR-001). Bottle order fonns are maintained by the bottle prep section. Typically,
this form includes the following information: Client name, company contact, shipping address,
telephone nUITlber, date, LvLI contact, courier used, date needed, date sent, number of samples,
bonle type(s), parameter requested, preservative needed, shipping costs, facility/l.D., matrix,
number of coolers used, and space for additional comments.

• Sample Cooler Preparation

All bottles are packed and arranged to minimize breakage during transport. Depending on the
client need and regulatory program requirements, blue ice or ice is shipped with the cooler. All
documentation infonnation is enclosed in a plastic zip-lock bag and placed inside the cooler to
prevent water damage. The cooler is then closed and sealed.

5.2.5 Sample Cooler Shipment

Coolers are shipped to the sampling site by various means: a common courier service may be used;
the laboratory's field personnel may take coolers to the site; or the client may pick up coolers at the
laboratory. AP shipments of sample coolers are perfonned in accordance with the guidelines
established by the International Air Transport Association (lATA) and/or the Department of
Transportation (DOD·

Typically, orders requiring next day air delivery are shipped via Federal Express. In this event the
Federal Express Power Ship II computer tracking system is used to track all shipments. For orders
not requiring next day delivery, regular United Parcel Service (UPS) or Federal Express is typically
used. (Delivery times vary from one to seven days for receipt of shipment.) UPS or other common
couriers may be used to provide next-day air and second-day air delivery.

5.2.6 Sample Cooler Maintenance

Sample coolers returned to the bboratory are emptied of packing materials, ice (both water and
blue ice), and any extra or broken bottles or other materials. TI1e coolers are washed and placed
b:1ck into stock. LaboralOry-m3rked blue ice is w3shed in t3P W:1ter before being reused.
Typic:111y, empty client cookrs are returned via regular UPS or Federal Express.
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6.0

6.1

SAMPLE CUSTODY

Sample Receipt

Designated sample custodian(s) and staff are responsible for samples received at the laboratory. In
addition to receiving samples, the sample receipt staff is also responsible for documentation of
sample receipt and storage before and after sample analysis. They notify the Project Manager, who
then contacts the client as necessary, if any samples are received outside of the criteria specified in
the sample acceptance policy, SOP SR-002. The Standard Operating Procedures (SOPs) for
sample receipt are described in detail in the SR series SOPs. A summary of these procedures
follows:

Upon receipt, the sample custodian signs, dates, and documents the time of sample receipt on the
air bills or other shipping manifests received from the couriers. The sample custodian signs the
chain-of-custody assuming custody of the samples. If a chain-of-custody is not received with a set
of samples, a "Custody TransferfLab Work Request" form is initiated. Refer to Figure 6.1 for an
example of a "Custody TransferfLab Work Request". The sample custodian inspects the sample
cooler for integrity and then documents the following information: the type of courier, shipped or
hand delivered (copies of the airbills are maintained); availability and condition of custody
information; sample temperature ambient or chilled; actual temperature if requested for project; the
pres'ence of leaking or broken containers; and indication of sample preservation.

Additionally, the sample holding time and date collected are checked. If all samples were received
within the appropriate holding time, it is documented on the custody transfer record.

,Auly additional comments 2ire documented in the designated "Notes" section on the chain-of
custody, or on the sample receipt checklist. Any errors made on the chain-of-custody are corrected
by drawing a single line through the incorrect entry, initialing and dating the cross out.

The sample custodian or designee matches the sample container information (e.g., sample
tag/label), chain-of-custody records, and all pertinent information associated with the sample. The
sample custodian then verifies sample identity to assure that all information is correct. Any
inconsistencies are resolved with the client through the project manager and corrective action
measures are documented before sample analysis proceeds.

The sample custodian assigns a unique Batch Number (as described in Section 6.4) to each sample
received. The Batch Number is recorded on the chain-of-custody and on the container labels using
a perm:mcnt J1larker. The Batch Number is the primary means of tr:lcking a sample through the
laboratory .
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The chain-of-custody form is maintained at the laboratory. Copies of the chain-of-custody are
provided to the sample custodian, project manager, section managers, and sample preparation
personnel. In 3ddition, the sample custodian notifies the appropriate production unites) of any
analyses requiring immediate attention due to short holding times.

The sample custodian logs the sample information into the LIMS. These data include laboratory
nwnber, field sample identification, dates collected and received, project or client identification,
and parameters requested for ana,lysis.

6.2 Sample Containers

Sample containers are verified against the requested analysis to ensure compatibility. For example,
organic extractables must be sampled in glass jars with Teflon®-lined caps, since plastics can
contaminate the sample. Each sample container is given a unique designation which is recorded on
the Chain of CustodyiLab Work Request. When a sample bot11e is signed out for preparation or
analysis, the unique id is recorded in the appropriate logbook. The unique id (individual bottle) can
be traced from initial sample log-in through the final data package sent to the client.

6.3 Sample Custody

Chain-of-custody procedures document the historical possession of sample containers and samples,
sample extractS and sample digestates. The associated documentation provides traceability of
sample containers from the time of sample collection through shipment, storage, analysis and
disposal of the sample. When requested (e.g., NJDEP), custody can be initiated from the time of
container preparation. Custody, as defined by this document, is referred to as:

• It is in someone's actual possession, or
• It is in someone's view, after being in their physical possession, or

• It was in someone's possession and then locked, sealed or secured in a manner which
prevents unsuspected tampering, or

• It is placed in a designated and secured area

The laboratory recognizes that all l::Jbor~1tory data has the potential to be used as' evidence for
litioation and that an evidentiary trail is necessary to prove that the samples collected in the fielde ,
were the samples actually analyzed. An appropriately documented chain-of-custody form provides
the essential evidentiary trail that maintains sample integrity.

Chain-of-custody procedures arc described within this sectilm. Listed below are typical laboratory

VLTId records used to establish chain-of-custody and sample identification.
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• Field chain-of-custody fOnTIs, field sampling fonns or other infonnation that arrives
with the sample.

• TIle laboratory's "Custody Transfer RecordlLab Work Request" form. The sample
custodians document, relinquish and return-receipt of samples to the analyst for analysis
or preparation/extraction procedures. Final custody is transferred upon sample disposal.

• Sample labels or tags that may be attached to sample containers may contain such
infonnation as: sample date/time of collection; sample description; sample matrix;
filtration, preservation and other known hazards; sample management (disposal
infonnation); and parameter groupings. Any sample labels/tags are verified for
accuracy against the associated information received with the samples. The signed
chain-of-custody form serves as documentation of this information verification. If
directed by the client or program requirements, sample tags are removed and placed in
the sample/project file.

• Custody seals may be attached to sample containers and/or the transport coolers.
Custody seals also prevent the containers or coolers from being unsuspectingly opened
without authorization.

• Sample preparation logs, e.g., org:mic extraction and metals digestion, or separate
chain-of-custody logs, e.g., electronic chain-of-custodies, document the custody transfer
of the sample extracts/digestates from the preparation group to the analyst. These
preparation logbooks are hardbound laboratory books that are documented in legible
handwriting, and signed and dated by the analyst. The sample extracts remain in
appropriate storage while in the custody of the analytical section. Custody is transferred
~pon sample disposal.

• Sample storage log (same as the labor::ltory's "Custody Transfer RecordlLab Work
Request" chain-of-custody form).

• Sample dispositipn log, which documents sample disposal by a contracted waste
disposal company.

• Errors in all documentation are deleted with one line through it, the appropriate
correction made, initialed and dated by the per~on m3king the correction. All custody
documentation/logbooks are signed/initialed by the appropriate personnel.
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6.4 Sample Identification

The sample custodian organizes the sample containers, chain-of-custody records, and all pertinent
information associated with the sample. The sample custodian then verifies the sample identity
against all associated sample information. Any inconsistencies are resolved and corrective action
initiated prior to assigning an ~ntemal identification number to the sample.

This unique identification number Batch Number is an eleven-digit number m the following
format: yyM]'v1LBBB-XXXz,

where YYMMLBBB is the batch #, and

YYMM = year/month, e.g., 0003

L ==

BBB ==

xxx ::::

z

Laboratory identifier, L = Lionville

a computer assigned consecutive batch number which typically rolls· over
after 999 to 001. It may roll over sooner to assure project continuity or as
otherwise documented.

a consecutively assigned sample number unique to a specified field sampling
point. Because of preservation and volume requirements for requested
analytes, a sample from one field sampling point may arrive in more than one
container. In this case, each bottle from the same sampling point is assigned
the same number.

a consecutively assigned alpha character unique to each individual sample
bottle. Multiple bottles from the same location would be designated a, b, etc.
The next sample would be -002a, 002b, etc.

Samples are maintained in refrigerated storage coolers (maintained at 4 ± 2°C, unless otherwise
directed by st:lte or Agency requirements) prior to analysis.

6.5 Sample Storage

The standard operating procedures for sample storage are described in detail in SOP SR-002. A
summary of these procedures is described below:

Refri erated storage coolers arc maintained at 4 ±2°C unless otherwise directed by state or Agency

V equ' cments. The temperature of c3ch unit is recordcd daily during business days in a bound .
. AdditionJlly, some storage systems are monitored by an independent secllrity system. If --
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equipment failure occurs during non-working hours (e.g., compressor failure, door left open, circuit
breaker) and temperatures exceed the upper or lower control limits, the appropriate personnel are
notified. If the temperature cannot be returned'to an in-control status, the samples are moved to a
suitable storage cooler until the problem is corrected.

Cooler storage is designed to segregate samples in such a way as to minimize the possibility of
cross-contamination. This includes the storage of volatile samples separate from semi-volatiles and
inorganic samples. Within each cooler, samples are organized by batch number for easy retrieval.

Within laboratory production units, refrigerators and freezers are used for storing analytical
standards and sample extracts. Within the refrigerators or freezers, standards are stored by an
intemalidentification number for easy retrieval. Standards are stored separately from samples.

Access to laboratory facilities is restricted to laboratory personnel and escorted guests, as described
in Section 6.8. Therefore, once sample possession is relinquished to the laboratory, the sample is in
a designated secure area (e.g., the laboratory facility) accessible only to authorized personnel.

6.6 Sample Tracking

Sample Tracking Procedures are summarized in the following sections:

6.6.1 Organic Extraction/Analvsis

The organic sample preparation section receives samples for extraction prior to analysis by gas
chromatography, GCIMS, or liquid chromatography. A sample preparation batch number is
assigned and all pertinent data are recorded in a bound laboratory notebook. The first two
characters of the extraction/preparation batch number are the last two digits of the current year and
followed by a unique laboratory code.

The extraction information is transferred to the LIMS and a hard-copy Sample Extraction Record is
generated. Original records are used for internal laboratory custody transfer and are stored in the
extraction laboratory. Copies are provided to analysts upon transfer by signature of the extracts.
Extracts are maintained in refrigerated storage until needed for analysis.

6.6.2 Metals DiQestion/Analysis

The metals sample preparation section receives samples for digestion prior to elemental analysis by
Atomic Absorption Spectroscopy, Inductively Coupled Plasma Spectroscopy or Mercury
j~t~3jalyzer. Before samples are prepared, a sample preparation batch number is assigned and allVE.i,cnt data are recorded in a bound laboratory notebook. The first two characters of the
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digestion batch number are the last t\\fO digits of the current year .:md followed by a uruque

laboratory code.

Sample preparation (digestion) information is transferred to LIMS. The Metals' Analysis Section
is notified that they are completed and ready for analysis.

6.7 Record Keeping

All data related to sample preparation, analysis, and general observations are recorded in
appropriate hardbound laboratory notebooks (SOP QA-l07). These logbooks are pre-formatted
notebooks that are issued and controlled by the laboratory's Quality Assurance Section. These
laboratory notebook pages are reviewed, signed and dated by laboratory analysts and receive a
secondary review by a trained data reviewer or supervisor who signs/initials and dates the data

pages.

Corrections to notebook entries are made by drawing a single line through the erroneous entry, and
writing the correct entry next to the one crossed out. A reason for the correction is noted, as
appropriate. All corrections are initialed and dated by the individual perfonning the correction.

A separate LlMS analytical batch number, defined at the sample preparation step, is established for
each set of analyses. This batch number is used to name spreadsheet files. All approved
spreadsheets and laboratory data books are maintained as a historical record.

6.8 Building Security

The laboratory maintains controlled building access at all times. All non-LvLI laboratory
personnel and service representatives are required to sign the visitors' logbook in the reception area
and are accompanied by laboratory personnel while in the building. The laboratory is locked at all
times; a security system monitors building access. Laboratory employees enter the facility using

access cards.

6.9 Electronic Data Records

The laboratory utilizes a LIMS for the management of sample tracking, data storage, data
reduction, and data 'reporting functions. The LIMS acronym actually refers to the customized
programs or softw:u-e. Personal computers and/or a local area network are utilized to access data
from the LlMS, transfer data to the LIMS, and utilize the various LIMS features for data
man3gemcnt. File transfers comprise the predominant 3nalyst use of the UMS.
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6.10 LIMS Security Svstem

All users log onto the system via the ivlulti-Terminal Monitor, or MTM. Security is controlled
through individual user passwords that allow or deny access into specific accounts (e.g., Metals,
\Vet lab, Reports, etc.). Each account may further allow or deny access to specific programs or

tasks.

\Vhile entry or modification of information in the database is controlled by these security measures,
the database itself has some built in safeguards. \Vhen a sample is logged in for specific analyses,
the analysis for that sample is assigned a status code by the LIMS. The following is a list of typical
status codes used by the LIMS. Other codes may be established to assist project tracking.

Status Meaning

I Sample and test are logged into the LIMS
2 Sample is on hold
3 Sample extraction is in process
4 Sample has been subbed out
5 Extraction/digestion/prep is complete
6 Analyzed but not yet reviewed
7 Completed (results reviewed by analyst)
8 Released to data management (results/deliverables in data reporting)

9 Canceled
88 Released to client

These and additional codes are automatically updated via programs used by the analysts when
reporting data to the LIMS. The status of a result does not reach 8 (Released) until the result and its
related quality control has been reviewed and approved by the Unit Leader of the section generating
the result. A data summary report can be used by the supervisor to review results and associated
QC. If the supervisor approves the data, the status code is then set to 8.

When an analytical result has been entered into the database :lnd the status set to 8, the result cannot
be Jccidentally overvvTitten if a new result is submitted. The result can only be changed by
person(s) with the proper security clearance to ch::mge the status to a lower level.

6.11 LIMS System Preventive Maintenance

11,e System Operator makes d:.lily, weekly, and monthly checks on the system performance. A
daily check is made of the computer's system log, which records all activity regMding theV~fltas OS132 operating s)'s1l:m. This log rcvc~ls problems with the basic system tasks that
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keep the system working. Some progr3.ms, aside from the Operating System, create their own logs
that are also checked to verify they are performing properly.

A weekly on-line backup is made of the entire database, "on-line" meaning the system does not
have to be stopped in order to backup all of the data base records to tape. In addition to backing up
the database, a daily or weekly incremental backup of all files (programs and data) is performed to
include all files created or modified within the last 24 hours or 7 days. The IS series SOPs describe
LIMS routine maintenance and computer backup and security systems.

All system maintenance and problems are recorded in a bound system logbook, which is kept in the

LIMS Section.

6.12 Sofuvare Updates and Revisions

Updates and modifications in laboratory sofu\'are are done following a completed Programming
Completion Fonn. TIUs document is kept on file in the LIMS office along with the date the new
sofuvare was loaded and implemented.

New software is tested and verified for accuracy with dummy data before being implemented on
the system. Sofuvare is approved for use by the Systems Operator and all documentation that it
works correctly are maintained on a verification file. After implementation, all users are advised of
the changes and requested to report any problems with the software to the System Operator. When
updates in software are received from manufacTUrers, this is noted in the bound LIMS logbook.
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Figure 6.1
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7.0 ANALYTICAL PROCEDURES

Routine analytical services are perfonned using s!andard EPA-approved methodology. In some
cases, modification of standard approved methods may be necessary to provide accurate analyses of
particularly complex matrices. The choice of method is determined by the type of samples and the
client/agency program represented. These programs include, but ar~ not limited to the following:

o Clean Air Act (CM)
o Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
o U.S. EPA Contract Laboratory Program (CLP)
o Clean Water Act (CWA)
o National Pollutant Discharge Elimination System (NPDES)
o Resource Conservation and Recovery Act (RCRA)
o Safe Drinking Water Act (SDWA)
o Toxic Substances Control Act (TSCA)

For non-routine aJ;1alytical services (e.g., special matrices, research projects, non-routine compound
lists, etc.), the method of choice is selected based on client needs and available technology.

Since numeroUS methods and analytical techniques are available, continued communication
between the client and laboratory is imperative to assure the correct methods are utilized. Once
client methodology requirements are established, this and other pertinent information is
summarized by the laboratory Project Manager in a Technical Profile for the project (SOP PM
001). The Technical Profile is distributed to appropriate laboratory management, such as the
Laboratory Director, Section Managers, Unit Leaders, and QA Manager, to ensure that the proper
analytical methOds are applied when the samples arrive.

7.1 Method References

The most conunonly used method references for the analytical procedures used in the laboratory are
listed below. These references are applicable to the analytical test methods used on a daily basis in
the laboratory. Methods and revision number(s) are delineated in Standard Operating Procedures
(SOPs). The SOPs applicable to any set of preparatory or analytical procedures are in manuals
readily available to analysts. Routine procedures wi Il have Demonstration of Capability on file.

On rare occasions special analytical techniques \vill be requested for research, project specific
requirements, or client special needs. In these instances SOPs may not be available; however, the
analyst will thoroughly record the analytical steps and ob~crvations. Prior to implementation as a
outi e procedure, a new method will be qualified either as described in the method, or withV etel ination of mdls, a performance evah.lation sample, or a precision and accuracy study as

bBifi5ble.
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ASTM=

CLP-O =

CLP-I =

E=

40CFR =

NIOSH =

SW=

SM=

8J1l1ual Book of ASTM Standards, American Society for Testing and Materials,
updated yearly.

EPA Contract laboratory Program (ClP) Statement of Work (SOW) for Organics
Analysis, Multi-Media, Multi-Concentration: Document Number OlM01.8,
OLM03.2, OlM04.0, OlM04.2 and as updated.

EPA Contract laboratory Program (CLP) Statement of Work (SOW) for Inorganics
Analysis, Multi-Media, Multi-Concentration: Document Number ILM04.0,
ILM04.1 and as updated.

EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March
1989;
EPA 600/4-88-039, Methods for Determination ofOrQanic Compounds in Drinking
~,July 1991, and Supplements I, II, III, 7/90,8/92,8/95
EPA-600/4-90/020, EPA/6001R-92/129, EPAIR-95/131
EPA 600/4-91-010, Methods for the Determination of Metals in Environmental
Samples, June 1991 and Supplement I, May 1994. EPA/600/R-94/l11
EPN6001R-93/1 00 Methods for the Determination of lnon~anic Substances m
Environmental Samples, August 1993.

40 CFR Part 136, Guidelines for Establishing Test Procedures for the Analysis of
pollutants. Appendix A to Part 136 - Methods for Organics Chemical Analysis of
Municipal and Industrial Wastewater.

NlOSH Manual of Analytical Methods, 3rd Edition, February 1984, updated
through Supplement 4, August 1990.

EPA SW-846, Test Methods for Evaluatinl2 Solid Waste. Physical/Chemical
Methods, 3rd Edition promulgated updates and proposed Update methodologies.

Stand:lrd Methods for the Examination of Water and Wastewater: 15th Edition,
1980, 16th Edition, 1985, 17th Edition, 1989, 18th Edition, 1992, and 19th Edition
1995. (Note method numbers changed format with 17th Edition)

USAEC = U.S. Army Environmental Center Guidelines for Implementation of ER 1110-1-263
for USAEC Projects, M3Y 1993. Methods v31id3ted per requirements set forth in Section 5.0.
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The laboratory reviews updated versions to all the aforementioned references for adaptation based
upon capabilities, instrumentation, etc, and established an implementation schedule. As such, the
laboratory strives to perfonn only the latest version of each approved method.

7.2 Document and Data Control

The laboratory maintains procedures to control documents and analytical data. Since the laboratory
is an intensive data generator, and this is the primary product, document control is inherently
segregated from data control, as described further in Sections 7.2.1 and 7.2.2.

7.2.1 Document Control

A document control system is maintained that tracks the distribution of both external and internal
procedures (refer to SOP QA-106 for further document control details). This system tracks -the
SOP Number or Reference Document, copy number, distributee, document revision number, and
effective date of the document for each individual SOP or Reference Document. Upon revision to a
document, the tracking list is used to identify previous distributees to ensure that all are provided
appropriate updates and the database is then updated accordingly.

Document distribution is processed as a controlled or uncontrolled status. Controlled status is
defined as the continuous distribution of document updates. Uncontrolled status is defined as the
single distribution of the current SOP. Document updates are not distributed to uncontrolled status
holders. For tracking purposes, a control copy number is assigned to documents distributed with a
controlled statuS. All copy numbers are written in red ink or printed on computer generated labels
to easily identify the SOP as a controlled copy. Original historical copies of SOPs are maintained

in archive.

7.2.2 gata Control

All raw data, such as bound laboratory notebooks and logbooks, strip charts and instrument
printouts, LOTUSIEXCEL spreadsheets, and magnetic tapes, as well as final reports, are retained
for a minimum period of 6 years. Such data may be maintained longer, as defined by client and

project requirements.

Raw data and reports are documented and stored so that they are easily retrievable. Storage of raw
data records that are maintained by the laboratory is briefly described below. Procedures including
stowge and protecting data integrity are documented in the IS and OM series of OPs.
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• Instrument printouts for conventional inorganic parameters are filed by parameter group
and number. Generally, current year and previous year documents are kept on file in the
laboratory. .

• All raw data, for example, instrument print-outs, strip charts, and laboratory notebooks,
are maintained in storage by the laboratory.

• When an archived report is pulled a record of removal is maintained. This provides
documentation of any report removed from the archival system.

• The LIMS computer information is backed up on tape daily, and stored in a
temperature/humidity controlled environment to maintain the integrity of the electronic
information in the event of system failure. Copies of all back-up tapes are maintained in
secured off-site locations under identical conditions.

7.3 Quality Records

The laboratory maintains procedures for the identification, collection, indexing, access, storage,
maintenance and disposition of quality records. The DM series SOPs describe the management of

quality records.

All laboratory Certification Summaries and Instrumentation lists are maintained in electronic files
in the QA directory. Hardcopies are distributed as requested or if revisions are made.

7.4 Material Procurement and Control

~<:. It is the policy and practice of the laboratory to conduct its procurement activities with the highest
integrity, under the most favorable terms to the laboratory, and its clients, and in full compliance
'with applicable Government Laws and Regulations.

All supplies are purchased and received/distributed through the laboratory's purchasing agent.
Procurement activities are designed to ensure a systematic approach to the procurement process.
Suppliers are selected based on their capabilities to provide items or services in accordance with the
laboratory requirements. The measurements for evaluation and selection of suppliers; the
acceptance of supplies and services; and certificates of confonn:mce are described in the
Procurement Quality Assurance SOP, QA-006. Docul11~nt3tion for rC3gent, solution and standard
tr3c~3bility is addressed in SOP QA-134.
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7.4.1 Solvent and Acid Lot Verification

Solvents and acids of specified quality are purchased from suppliers. Certificates of analysis are
provided with each lot to demonstrate conformance with quality standards. These may include
acetone, acetonitrile, ethyl ether, freon, hexane, iso-octane, methanol, methylene chloride, toluene,
bottled deionized water, bottled HPLC water and nitric acid, hydrochloric acid, sulfuric acid, and
hydrogen peroxide. For details on this process, refer to SOP QA-l 03.

7.5 Laboratory Glassware

All glassware must be thoroughly cleaned prior to use to ensure that sample integrity is not affected
from artifacts caused by contaminated glassware. The laboratory maintains detailed SOPs for
glassware cleaning documented in SPI-OOOI (inorganics) and SPO-OOOI (organics). These SOPs
are posted in the appropriate glassware preparation areas.

For difficult to clean glassware, supervisory assistance is recommended. An attempt will be made
to determine the composition of material so that appropriate cleaning procedures and safety
measures can be taken. The following may be tried with proper precautions: NOCHROMIX,
chloroform, acetone, strong base (50% NaOH), phosphoric or other acids. Safety must be a
primary concern. A summary of general clearung procedures follows:

• General laboratory glassware is cleaned \.... ith a low- or non-phosphate detergent,
followed by thorough rinsing with tap water and deionized water.

• Volumetric flasks and pipettes used for inorganics (metho~ dependent), test tubes and
caps used for micro-COD procedures, phosphate glassware, and metals-related
glassware include an acid-washing step.

• BOD glassware cleaning includes a nitric or sulfuric acid and/or a NOCHROMIX
washing step.

• Organic glassware includes a solvent-wash.
• Non-volumetric organic glassware may optionally be kiln dried at 400°C.

7.6 ReaQent Storage

All laboratory chemicals are segregated accon.ling to group. For example, strong acids are not
stored with strong bases. Upon -receipt in the laboratory, the outer container for all reagents is
marked with the d;lte of receipt. Individual bottles are marked upon the date of opening.
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Prudent safety practices are followed for possible accidental spills of laboratory reagents (e.g.,
sodium bicarbonate solutions for acicl/base spills, or oil-drilllXsorb for oil spills, etc.). Table 7.1
summarizes the general storage protocols for reagents. For specific laboratory safety practices and
reagent chemical storage refer to the Chemical Hygiene Plan, SOP HS-005.

Table 7.1

Reagent Storage

Reagent

Acids

Bases

Solvents

Dry Granular or powder
Reagents

Method of Storage

Acid storage lockers or the shipping containers, segregated according to acid type.

Base storage cabinet or the shipping containers.

Solvent storage lockers or controlled solvent room, segregated by group: .Extractions,
YOAs, Semi-YOAs, and PesticideslHerbicides.

Reagents are stored in each respective laboratory

Note: All Reagents are documented with the date received, date opened, date expired (as applicable).
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8.0

8.1

QA TARGETS FOR PRECISION AND ACCURACY

Precision

Precision is the level of agreement among repeated independent measurements of the same
characteristic, usually under a prescribed set ofconditions (e.g., under the same analytical protocol).
The most coIlU11only used estimates of precision are the relative percent difference (RPD) for cases
in which only twO measurements are available, and the percent relative standard deviation (%RSD)
when three or more measurements are available. In both cases, the quantitative measure of the
variability of the group of measurements is compared with their average value. This is especially
useful in normalizing environmental measurements to determine acceptability ranges for precision,
since it effectively corrects for the wide variability in sample analyte concentration indigenous to
samples.

For some procedures, on-going method performance is evaluated as the degree of agreement
between a neW set of results and a historical database or a table of acceptable criteria for a given
parameter. This is measured as percent difference (%D) from the reference value, and is primarily
used by the laboratory as a means for documenting acceptability of continuing calibration.

Precision control limits for evaluation of sample results can be established by the analysis of
control samples. The control samples can be method blanks fortified with surrogates (e.g., for
organics), or laboratory control samples (LCS) purchased commercially or prepared at the
laboratory. The LCS is typically identified as blank spikes (BS) for organic analyses. For multi
analyte methods, including preparation methods such as metals digestions, the LCS or BS may only
contain a representative number of target analytes rather than the fullEst.

The RPD for duplicate investigative sample analysis provides a tool for evaluating how well the
method perfonned for the respective matrix. These values are used by the client to further assess a
reported result within the context of the project Data Quality Objectives (DQOs). For results
outside control limits provided as requirements in the QAPP, corrective action appropriate to the
project will be taken and the deviation will be noted in the case narrative accompanying the sample

results.

8.2 Accuracy and Bias

Accuracy is the degree of agreement of an analytical measurement with the true or expected
concentration. When applied to a set of observed values, accuracy will be a measure of both
random error and systematic error (bias).
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Bias is systematic error inherent in an analysis caused by some artifact of the measurement system
or deviation from protocol. Temperature effects and extraction inefficiencies are examples of the
first kind; contamination~mechanical losses, and calibration errors are examples of the latter kind.

Accuracy control limits are established by the analysis of control samples, which are of water
and/or solid/waste matrices. The control sample can be a method blank fortified with surrogates
(e.g., for organics or ICP), or laboratory control sample (LCS) purchased commercially or prepared
at the laboratory. The LCS is typically a blank spike (BS) for organic analysis. For multi-analyte
methods, induding preparation methods such as metals digestions, the LCS may only contain a
representative number of target analytes rather than the full list.

The amount of each analyte recovered in a LCS analysis is recorded and entered into a database to
generate statistical control limits. These empirical data are compared with available method
reference criteria and available databases to establish control criteria.

The percent recovery (% R) for spiked investigative sample analysis (e.g., matrix spike) provides a
tool for evaluating how well the method worked for the respective matrix. These values are used

. by the client to assess a reported result within the context of the project DQOs. For results outside
control limits provided as requirements in the QAPP, corrective action appropriate to the project
will be taken and the deviation will be noted in the case narrative accompanying the sample results.

The quality assurance objectives for organic and inorganic analyses are tailored to the analytical
technique used and are discussed in the ensuing subsections. The number and types of quality
control samples for precision and accuracy and their associated acceptance criteria will be specified
by the individual methods or project specific DQOs.

8.2.1 MetalslInorganics Analysis

For metals and inorganics analysis, analytical accuracy is obtained from the analyte recovery
measured in a laboratory control standard and/or a field sample fortified with the element of
interest. See also Section 9.0 for further information on matrix QC indicators.

Labor:ltory-derived control limits should be developed after at least 20 points have accumulated,
with a data set that appears to be random. If there are insufficient points to develop such control
limits, or if charts of the data show a pattern or trend that places their credibility as a source of
control limits in question, the control limits \vill be evaluJted judiciously in light of expected
method perfonnance (e.g., method-published precision and accur3CY statements), program
requirements, and appropriate action taken. Internal statistical laboratory control limits can be
employed upon client request.
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\\'hen client specific objectives/requirements, or program requirements are not established, the
laboratory uses either the limits specified below or statistically generated in-house limits for
accuracy objectives. The internal default values will apply to routinely analyzed metals (e.g.,
metals included in the following lists: drinking water, priority pollutant, RCRA, and EPA's
Contract Laboratory Program target analyte list for hazardous waste) and inorganics. In the case of
unusual analytes or infrequently used methods, control limits may be based on fewer than 20 data
points if the data exhibit a random graphic pattern.

Example:

Laboratory Control Standard (LCS) 80-120% Recovery
Fortified Field Sample (matrix spike) 75-125% Recovery

8.2.2 OrQanic Analysis (GC and GCrMS)

For organic analysis, analytical accuracy is based on a select set of analytes measured in a control
sample or a QC check sample. These recovery measurements comprise both target compounds and
surrogate compounds, and are representative of compound lists routinely analyzed (e.g.,
compounds from the following lists: drinking water, priority pollutant, RCRA, and EPA's Contract
Laboratory Program target compound list for hazardous waste). When client specific
objectives/requirements or program requirements are not established, the laboratory uses either the
limits· specified in Tables 8.1 and 8.2 or statistically generated in-house limits for accuracy
objectives. See Section 9.0 for further information on matrix QC indicators.

Laboratory-derived control limits should be developed after at least 20 points have accumulated,
with a data set that appears to be random. If there are insufficient points to develop such control
limits, or if charts of the data show a pattern or trend that places their credibility as a source of
control limits in question, the control limits will be evaluated judiciously in light of expected
method performance (e.g., method-published precision and accuracy statements), program
requirements, and appropriate action taken. Internal statistical laboratory control limits can be
employed upon client request.

Fortification of the sample with target analytes prior to extraction (matrix spike) provides recovery
data for the actual target compound as affected by the respective sample matrix, and requires
analysis of a second sample, unspiked, to allow correction for any of the compound indigenous to
the sample when evalu:lting recoveries.

Reprc:,cnt:1tiveness and Comparability8.3

V or I oratory procedures, an :.lncmpt will be mJde to ensure that all data are representative of the
~am~~&:lndconditions of the sample being measured. The data will be calculated and reported in
• 1.I0:"\,IU.E LAIlORATORY ~CORPORATED
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units consistent -with standard reporting conventions- to emble comparability to existing data,
standards, and/or regulatory action limits.

A measure of inter-laboratory comparability is obtained through the laboratory's participation in
perfol111ance evaluation programs established with Round Robin suppliers and the U.S EPA Water
Supply (WS) and Water Pollution (WP) programs. In addition, the laboratories employ the use of
NIST or EPA traceable standards, when available, to provide an additional measure of assurance of

the comparability of data.

Project representativeness and comparability are dependent on the sampling plan on a project
specific basis, and therefore ar~ not covered in this laboratory plan. Assessment of site and
collection representativeness and comparability is perfol111ed by the field engineer.

8.4 Method Detection Limits

The method detection limit (MDL) is the lowest concentration that can be measured for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The MDL is
detel111ined according to Appendix B of 40 CFR 136, "Guidelines Establishing Test Procedures for
the Analysis of Pollutants". MDls reflect a calculated (statistical) value determined under ideal
laboratory conditions in a clean matrix, and may not be achievable in all environmental matrices.
The laboratory maintains MDL studies for analyses performed; these are verified at least annually.

For the performance of non-routine methods, i.e, client/contract requirement, MDLs or Method
Validation Studies will be completed on an as needed basis. The turnaround time for such studies
will be as determined by the client and PM. Such srudies will be review and approved by the client
and/or regulatory agency prior to project implementation.

8.5 Instrument Detection Limits

Instrument Detection limits (IDls) are generated quarterly for each element by the metals
laboratory, for each instrument as specified in the ClP protocol. These-limits are used to gauge
instrument sensitivity and when routinely evaluated, instrument performance without the
introduction of method variance can be detel111ined. For GFAA, a fixed detection limit based on
the highest IDL seen on the instrument (over five quarters) will be employed instead of a quarterly

IDL.

8.6 Reporting Limits

ing Limits are defined as the lowcst concentration of an analy1e determined by a given
d in a givt:n matrix that the laboratory fccls em he reportcd with acceptable quantitative error

'=~~s~rnt requirements, values specified by the EPA methods or other project and client
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requirements. Because of the high level of quantitative error associated with determinations at the
level of the MDL, the laboratories endeavor to keep reporting limits higher than the MDL.
Wherever possible, reporting is limited to values approximately 3-5x the respective MDL to ensure
confidence in the value reported. Client specific requests for reporting to the IDL or MDL are
special circumstances not to be confused with the previous statement.

Method detection level studies are performed annually, and reporting limits are assessed. If the
MDL does not meet the routine laboratory reporting limit or the method specified limit, it is
repeated or the laboratory reporting limit is reassessed. If the laboratory continually demonstrates
that the method reporting limits are not achieved, equipment, technique, and the method are
reviewed to assure optimal performance or appropriate action is taken.

8.7 Completeness

.Completeness is a measure of the relative number of analytical data points which meet all the
acceptance criteria for accuracy, precision, and any other criteria required by the specific analytical
methods. Project specific completeness goals account for all aspects of sample handling, from
collection through data reporting. The level of completeness can be affected by loss or breakage of .
samples during transport, as well as external problems which prohibit collection of the sample.
The ability to meet or exceed completeness objectives is also dependent on the nature of samples
submined for analysis. For example, if the analytical methods proposed for use (particularly for
organics analyses) are intended for analysis of environmental samples of low and medium hazard,
the applicability of these methods to non-routine matrices such as drum samples, wipes, air
samples, etc., may result in poor method performance and therefore adversely impact on
achievement of the data completeness goal. Completeness is variable and a project-specific
requirement.

An example for calculating analytical completeness is as follows:

Completeness == Number of acceptable reported QC data x 100%
Total number of reported QC data

Criteria for evaluating completeness will be in accordance with the specific data quality objectives
for a given project, as defined by the rekvant Project Quality Assurance Plan.
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Table 8.1

Organic Quality Assurance Objectives: Accuracy for Surrogate Analyses

Volatiles

Semi-Volatiles

Pesticides!

PCBs
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Table 8.2 A

Organic Quality Assurance Objectives: Accuracy and Precision for Target Compound Analyses

Volatiles 1,1-Dichloroethene 61 - 145 59 - 172 14 22
Trichloroethene 71 - 120 62 - 137 14 24
Chlorobenzene 75 - 130 60 - 133 13 21
Toluene 76 - 125 59 - 139 13 21
Benzene 76 - 127 66 - 142 11 21

Base-Neutral 1,2,4-Trichlorobenzene 39 - 98 38 - 107 28 23
Acenaphthene 46 - 118 31 -137 31 19
2,4-Dinitrotoluene 24 - 96 28 - 89 38 47
Pyrene 26 - 127 35 - 142 31 36
N-nitroso-di-N- 41 - 116 41 - 126 38 38
propylamine 36 - 97 28 - 104 28 27
1,4-Dichlorobenzene

Acid Pentachlorophenol 9 - 103 17 - 109 50 47
Phenol 12 - 110 26 - 90 42 35
2-Chlorophenol 27 - 123 25 - 102 40 50
4-Chloro-3-methylphenol 23 - 97 26 - 103 42 33
4-Nitrophenol 10 - 80 11 - 114 50 50

Pesticides Lindane 56 - 123 46 - 127 15 50
Heptachlor 40 - 131 35 - 130 20 31
Aldrin 40 - 120 34 - 132 22 43
Dieldrin 52 - 126 31 - 134 18 38
Endrin 56 - 121 42 - 139 21 45
4,4-DDT 38 - 127 23 - 134 27 50

PCBs Aroclor 1016 50 - 150 50 - 150 30 50

Aroelor 1260 50 - 150 50 - 150 30 50
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Table 8.2 B

Organic Quality Assurance Objectives: Accuracy and Precision for Target Compound Analyses

Volatiles 1,I-Dichloroethene 61-145 59 - 172 14 22
Trichloroethene 71-120 62 - 137 14 24
Chlorobenzene 75-130 60 - 133 13 21
Toluene 76-125 59 - 139 13 21
Benzene 76-127 66 - 142 11 21

Base-Neutral 1,2,4-Trichlorobenzene 39 - 98 38 - 107 28 23
Acenaphthene 46 - 118 31 - 137 31 19
2,4-Dinitrotoluene 24 - 96 28 - 89 38 47
Pyrene 26 - 127 35 - 142 31 36
N-nitroso-di-N- 41 - 116 41 - 126 38 38
propylamine 36 - 97 28 - 104 28 27
1,4-Dichlorobenzene

Acid Pentachlorophenol 9 - 103 17 - 109 50 47
Phenol 12 - 110 26 - 90 42 35
2-Chlorophenol 27 - 123 25 - 102 40 50
4-Chloro-3-methylphenol 23 - 97 26 - 103 42 33
4-Nitrophenol 10 - 80 11 - 114 50 50

Pesticides Lindane 56 - 123 46 - 127 15 50
Heptachlor 40 - 131 35 - 130 20 31
Aldrin 40 - 120 34 - 132 22 43
Dieldrin 52 - 126 31 - 134 18 38
Endrin 56 - 121 42 - 139 21 45
4,4-DDT 38 - 127 23 - 134 27 50

PCBs Aroclor 1254 50-150 50-150 30 50
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9.0

9.1

QUALITY CONTROL CHECKS AND ROUTINES TO ASSESS PRECISION
AND ACCURACY AJ"\JD CALCULATION OF METHOD DETECTION LIMITS

Quality Control Checks

The quality of analytical data generated at the laboratory is controlled through management
systems, processes and procedures described in the Quality Assurance Program Plan. This section
describes the minimal internal quality control checks used in each laboratory operating section. If
method Quality Control (QC) is more stringent than these laboratory guidelines, the method QC
will be followed except when a method modification or variance is authorized by the client or a
project specific QAPjP. The Project Manager must obtain such exceptions in writing from the client
and communicates it to the laboratory through the Technical Profile (PM-OOl).

9.2 Quality Control Indicators and Analvsis Frequency

Quality control (QC) indicators, introduced in \'arious phases of the analytical process, are tools
used to evaluate method performance and to assist in the validation of analytical results. There are
two basic types of QC indicators: (1) indicators to evaluate method performance at both the
preparation and the measurement steps and (2) QC indicators to evaluate matrix effects. Refer to
Section 13.0, Corrective Actions, for procedures to follow when QC indicators show deviation

from acceptance criteria.

9.2.1 Method Performance QC Indicators: Preparation Batch

Sample preparation or pre-treatment is commonJy required before analysis. Typical preparation
steps include homogenization, grinding, solvent extraction, sonication, acid digestion, distillation,
reflux, evaporation, drying and ashing. During these pre-treatment steps, samples are arranged into
discreet manageable groups referred to as preparation (prep) batches. Prep batches provide a means
to control variability in sample treatment.

QC indicators are added to each prep batch to monitor method performance. All QC indicators
such as blanks, matrix spikes, matrix duplicates, b1:lnk spikes, control samples, or duplicates of
these controls are processed through the entire analytical procedure with samples.

9.2.1.1 Prepar::Jtion Bbnks

The preparation blank (PB), also referenced as a method b1:1nk (MB) or reagent blank (RB), is used
to monitor for potential contamination introduced during the sample preparation and analytical
processes. For organics, preparation (prep) bl:mks are prepared by processing laboratory pure water

V
lor \/lter samples or a purified solid matrix for soil, sediment or solid samples (when available or

. LJ.lf1l requested). Solid m:1triccs commonly include sodium sui f;ltc, vendor or agency supplied soil
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or solid, or purchased sand. These solids may require purification by the laboratory prior to use.
The preparation blank volume/\veights are selected to approximately equal the typical sample
volume/weight used in sample preparation.

For inorgarucs, the prep blank consists of laboratory pure v,'ater for both water (PBW) and soil or
sediment (PBS) samples. Final results are calculated as uglL for the PBW in metals (exception:
TCLP metals are reported as mglL) and mgIL for the PBW in \vet chemistry. To facilitate
comparison to actual field samples, final results for the PBS may be calculated as mglkg, assuming
100% solids and a weight equivalent to the aliquot used for the corresponding investigative

samples.

Field blanks and trip blanks, when received, will be analyzed in the same manner as other
investigative samples. However, a field blank should not be selected for matrix QC, as it does not
provide information on the behavior of the target compounds in the investigative samples. Usually,
the client sample ID will provide information to identify the field blanks with labels such as "FB",
"TB", or "Rinse Blank".

9.2.1.2 Laboratory Control Samples and Blank Spikes

A laboratory control sample (LCS) used by the inorganics sections and blank spike (BS) used by
the organics sections have the same connotation and hereafter both may be referenced as LCS. The
LCS is prepared from a reference source of known concentration and processed through the entire
preparation and analysis steps concurrently with investigative samples. This QC indicator is used to
assess method performance independent of potential investigative sample matrix affects. At least
one LCS is included in every prep batch of 20 or fewer samples. The LCS criteria and associated
corrective actions are discussed in the method OPs. For multi-analyte methods, the LCS may
consist of surrogates in the blank, and or a representative selection of target analytes.

For solid matrices, an aqueous LCS may be processed, unless a solid LCS is requested, through the
soil/solids preparation method (e.g., digestion for metals or distillation for cyanide). To facilitate
comparison with the actual field samples, final results for the LCSs may be calculated as mg/kg or
uglkg, assuming 100% solids and a weight equivalent to the aliquot used for the corresponding

investigative samples.

9.2.1.3 Known QC Reference Samples

QC reference s3mples (QC check samples) containing kno\vn analytes or compounds are obtained
from outside suppliers or agencies. These QC reference samples generally require preparation from
concentrated 1TI3teriais by dilution into a standard matrix as instructed by the supplier. However,vefl suppliers provide fully constituted samples ready to analyze ~ received. Control limits are
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provided by the vendor, extrapolated from other in-house control data, or determined from control
charts or method reference limits.

QC reference samples may be used to comply \vith regulatory requirements; to check the accuracy
of an analytical procedure; to troubleshoot method performance problems; to verify an analyst in
training's ability to accurately perfonn a method; and to verify the return-to-control after method
performance problems. It is particularly applicable when a minor revision or adjustment has been
made to an analytical procedure or instrument. It may also be used as an LCS.

9.2.2 Matrix QC Indicators

Matrix QC indicators include sample duplicates (DUP), sample matrix spikes (MS), and sample
surrogate spikes. Matrix QC indicators help monitor for potential physical and chemical effects
which may interfere with the precision and/or accuracy of the selected analytical method. Since
interferences can enhance or mask the presence of target ana1ytes, matrix QC indicators measure
the degree of interference and are used to assist in the interpretation of the analytical results. The
laboratories avoid performing matrix QC on known field blank samples, such as trip blanks and
rinsates, since these samples are not indicative of the sample matrix. Matrix QC Indicators are
analyzed when requested by the client or specified by the method.

9.2.2.1 Matrix Spike (MS)

A matrix spike (MS) is an aliquot of an investigative sample which is spiked with the analytes or
compounds of interest. When requested by the client or the analytical method, an MS is analyzed
for each associated sample type (e.g., soil, water, oils, etc.) and is used to monitor the effects of the
investigative sample matrix on the accuracy of the selected analytical method. The detennination
of MS percent recovery (% R) requires an analysis of a fortified sample and a non-fortified sample
under the same procedural conditions (e.g., sample volumes, dilutions, procedural conditions, etc.).
The concentration determined in the non-fortified sample is subtracted from the fortified sample
concentration before determining percent recovery (%R). The degree of homogeneity of the
sample, particularly in the case on non-aqueous samples or samples with particulates, may affect
the ability to obtain representative recoveries.

9.2.2.2 Duplicates

Laboratory duplic3te samples (DUP) are performed by analyzing two aliquots of the same field
sample independently. A OUP, when requested by the client or the analytical method, is analyzed
for e~ch associated sample type (e.g., soil, water, soil, etc.) and is used to monitor the matrix affects
on the precision of the sekcted analytical method. Precision may also be affected by the degree of

V
oml -'cncity of the s:lmple, p::uticubrly in the case of nonaqucous samples or aqueous samples

Im!!!2m~·~ "rticubtes. The OUP also provides a measure of the reproducibility of laboratory preparation
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and measurement techillques. However, sample homogeneity and matrix effect should be
considered when field samples are used to assess reproducibility.

If duplicates are not requested by the client, but are required by the method, the sample chosen for
the duplicate is picked randomly so that various matrix problems can be noted and addressed. The
duplicate data is always reported to the client whose sample is used for the duplicate analysis.

9.2.2.3 Matrix Spike Duplicates

A matrix spike duplicate (MSD) is an alternative to sample duplicates since it provides precision
information. The MSD is preferable to a DUP if no target compounds are present in the sample.
Generally, inorganic protocols specify an MSIDUP and organic protocols specify an MSIMSD. As
with other matrix QC indicators, an MSD is analyzed when requested by the client or the analytical

method.

9.2.2.4 §.urrogate Spikes

Where required by the method, surrogates, compounds similar to the target analytes in structure,
composition and chromatography, but not typically found in the environment, are added to each
blank, blank spike and duplicate, matrix spike and duplicate, and sample, prior to preparation (e.g.,
extraction). Surrogates measure perfonnance of the analysis in relation to the sample matrix. If the
surrogates in an analytical batch do not all conform to established control limits, the panem of
conformance in investigative and QC samples is examined to determine the presence of matrix
interference or the need for corrective action.

9.2.2.5 !!lternal Standards

Internal standards monitor the qualitative aspect of organic and inorganic analytical measurements.
All internal standards are assessed after acquisition. Possible sources of poor internal standard
response are sample matrix, poor analytical technique or instrument performance. Internal
standards are used to correct for matrix effects and to help troubleshoot variability in analytical

response.

9.2.2.6 Matrix QC Frequencies

The frequency of matrix QC indicators depends on regulatory program compliance, a project's data
quality objectives, or a client's requirements. The following frequency will be applied to samples
when the regulatory programs are known and it does not connict with project or client

requirements.
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For the Safe Drinking Water Act (SDWA) methods, a DUP is performed at a 10% frequency (1 per
10 samples) or one per preparation batch of 10 samples or less, whichever is more frequent.

For the Clean Water Act (CWA) 600 Series, MS (GC methods) and DUP is performed at a 10%
frequency (1 per 10 samples) or one per preparation batch of 10 samples or less, whichever is more
frequent. For GelMS Methods, MS is performed at a 5% frequency (1 per 20 samples) or one per
preparation batch of20 samples or less, whichever is more frequent.

For EPA SW-846 methods, MSIMSD or MSIDUP is performed at a rate of 5% (1 per 20 samples)
per client (independent of the preparation batch). For clients submitting less than lO samples, the
method matrix QC requirement may be satisfied by another clients sample within the same prep
batch unless the Technical Profile indicates a client requirement for matrix QC.. Matrix QC will
only be reported to the client who owns the data.

For U.S. EPA CLP Sample Delivery Groups (SDGs), MSIMSD or MSIDUP is performed at a rate
of 5% (l set per 20 samples), or one set per SDG per matrix, independent of the prep batch. For
NFESC samples, samples are processed in simultaneous or continuous batches.

Matrix spikes (MS), matrix spike duplicates (MSD), and duplicates (DUP) may not be applicable to
some analytical protocols because of the nature of the sample or protocol.

9.2.3 r--1ethod Perforn13nce QC Indicators: Instrument Measurement

Quality control indicators are used to ensure that optimum instrument performance is achieved.
These indic3t.ors help ensure that the proper identification and quantitation of target compounds or
analytes are achieved. The instrument QC indicators. appropriate to each analytical technique are
described in laboratory operating procedures for each respective method. A brief description of
these checks is included in this section.

9.2.3.1 Inorganics Initial Calibration Verification (lCV)

The initial calibration verification is a calibration standard of known concentration prepared from a
source other than that used for the calibration standards. The lCV is analyzed after the standard
curve to confirm calibration.

9.2.3.2 Inorpanics Initial Calibration Blank (lCB

The ICB is composed of blank W::lter or solvent that is analyzed immediately after the ICV to
confirm the calibration and to assure that any potential contamin:nion is less than the reporting

vetl
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9.2.3.3 InorQanics ICP Interference Check Samples (lCSAJICSB)

ICP Interference Check Samples (lCS) consisting of an ICSA and/or ICSB will be analyzed
consecutivelY'ilt the beginning oreach eight-hour analytical sequence, after the ICVIlCB, and again
at an eight hour frequency following a CCV/CCB. When CLP protocols are followed, the ICS will
be analyzed with the analytical sequence, before the final CCV/CCB. The ICS is analyzed to verify
the absence of spectral interferences.

Results for the ICP Interference Check Samples shall be within limits of 80-120% of the
established mean value. If results for the ICS do not fall within the control limit, the analysis will
be terminated, the problem will be corrected, and the instrument will be recalibrated. If more than
one ICS was'analyzed in an analytical sequence, any samples not bracketed by acceptable ICS will

be reanalyzed.

Elements for spectral interferences are not limited to AI, Ca, Fe, and Mg. Other elements may be
added as needed and will be documented. The mean concentration is established by initially
analyzing each lot of lCS Solution at least five times for the analytes of interest. The mean
determination is performed during an analytical batch that meets all ICP QC specifications.
Alternately, the ICSAlICSB may be obtained from EPA or a commercial vendor with established
mean values provided with the solution.

9.2.3.4 Inorganics Reporting Limit Verification Standard

For graphite furnace AA (GFAA) and cold vapor AA (CVA.A.) analysis, a standard at the reporting
limit (CRA) is analyzed after the ICB to verify linearity near the reporting limit for CLP analyses.
Specific acceptance range criteria for the CRA are undefined by the EPA.

For ICP analysis, a standard at two times the reporting limit (CRI) will be analyzed after the ICB to
verify linearity near the reporting limit for CLP analyses. 11le CRl is also analyzed at the end of
the eight hour analytical sequence, prior to analysis of the final CCVICCB. The CRI is not required
for non-TAL metals AI, Ba, Ca, Fe, Mg, Na, or K. There are no established control limits for the
CRA and CRl. In house acceptance criteria are clarified in the individual laboratory standard

operating procedures (SOPs).

9.2.3.5 lnorg:mics Continuing Calibration Verific:ltion (CCV)

tinuing calibration stand:lfd (CCV) is a st::md::lrd ofknown concentration, which may be made
\C~!I~*sourceother than that used for the standard curve. llle CCV is analyzed for wet chemistry
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and metals to confirm that instrument performance has not significantly changed during the
analy1ical sequence; to verifY stable calibration throughout the sequence; and/or to demonstrate that
instrument response did not drift over a period of non-use. The CCV is analyzed at a rate of 10%.
For CLP metals, the CCV is analyzed at ] 0% or every two hours, whichever is more frequent. A
CCV is also analyzed at the end of the analytical sequence.

9.2.3.6 Inorj2anics Continuing Calibration Blank (CCB)

The continuing calibration blank (CCB) is a reagent water blank used to confirm that the baseline
has not drifted and to monitor for contamination at the reporting limit. The CCB is analyzed at a
rate of] 0% (l per 10 readings) for inorganics and at a rate of 10% (l per 10 readings/injections) or
every two hours, whichever is more frequent, for CLP metals. A CCB is also analyzed at the end
of the analytical sequence.

9.2.3.7 Metals Linear RanQe Analysis Standard (LRS)

For ICP analysis, linear range is determined quarterly with a blank and a minimum of five standard
concentrations to cover the anticipated range of measurement. This is used to verify linearity and
document the upper limit of the calibration range for each element. At least one of the calibration
standards will be at or near the reporting limit. The calibration curve generated must have a
correlation coefficient equal to or greater than 0.995 in order to consider the responses linear over
that range. All samples found to be above the lCP linear range are diluted and reanalyzed until the
concentration falls within the instruments linear range.

9.2.3.8 Metals Inter-Element Correction (lEC)

For lCP analysis, correction factors for spectral interference due to AI, Ca, Fe, and Mg will be
determined at least annually for all wavelengths used for each analyte reported by lCP, or any time
the lCP is adjusted in any way that may affect the lECs. Correction factors for spectral
interferences other than AI, Ca, Fe, and Mg are recommended and are performed as needed and
documented with the ICP instrument records.

9.2.3.9 GC/MS Tuning and Performance

For GC/MS analysis, mass spectrometers are calibrated with perfluorotributylamine (FC-43) or
perfluorophenanthrene (FC-5311) as required to ensure correct mass assignment. At the beginning
of the daily work shift, the GC/iv1S system is tuned with decafluorotriphenylphosphine (DFTPP)
for semivolatiles analysis, and 4-bromonuorohcnzene (BFB) for volatiles analysis. Performance is
further monitored through response to target compounds during initial and continuing calibrationt

V
ith inimum response criteria for specified system pcrform:1nce check compounds (SPCCs), and

ImB=·~·'~'~ is verified by evaluating the response f~lcturs (RF) for calibration check compounds
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(CCCs). Throughout the analysis, blanks, internal stand:lId areas, surrogates, chromatographic
baseline, resolution of peaks, and overall quality of the chromatography are used collectively to
monitor instrument performance.

9.2.3.10 GC and HPLC Instrument Performance

For GC and HPLC analysis, calibration to target compounds will be as described in Section 10.2.6.
Continuing Calibration Verification throughout the analytical sequence is accomplished through

analysis of calibration check standards.

Instrument performance for chromatographic methods is monitored through retention time shift
evaluation, linearity checks, and degradation checks of selected target compounds (e.g., for endrin
or DDT as appropriate). Throughout the analysis, blanks, shifts in chromatographic baseline or
retention times, resolution of peaks, and overall quality of the chromatography are used collectively
to monitor instrument performance.

9.2.4 ~1ethod Performance QC Indicators: Analvsis Batch

Matrix specific QC indicators are used to assess the precision and accuracy of the method as
applied to the specific sample matrix. These indicators provide information on sample matrix
effects that is independent of the efficiency of the preparatory technique. The method perfonnance
QC indicators appropriate to each analytical technique are identified in the respective method. A
brief description of these checks is included in this section.

These QC checks are performed to provide a tool for evaluating how well the method performed for
the respective matrix. These values are used by the client 10 assess the validity of a reported result
within the context of the project's data quality objectives. For matrix specific QC results falling
outside laboratory control limits which are attributed to matrix affects, no systematic corrective

action is taken.

9.2.4.1 Serial Dilution

For lCP 'metals, a dilution of an investigative s3mple is performed at the instrument to check for
possible physical andlor chemical interferences. This s3mple is referred to as a serial dilution. If
the analyte concentration is at lc:J.st fifty times gre::l1er than the IDL before dilution, a 5X dilution
should be performed. The diluted value should agree \vithin 10% of the original determination to
demonstrate no interferences are present.
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9.2.4.2 GFAA Analytical Bench Spike

Analytical bench spikes are prepmed at the instrument by fortifying the digestate with a known
quantity of the analyte of interest. A bench spike is performed on each sample inunediately
following the unspiked original analysis, as required by the method. Specifics on preparation and
acceptance criteria are provided in the applicable method protocols. Bench spikes are not required
on samples that have been selected for matrix spikes.

9.2.4.3 Method of Standard Additions

Method of standard additions (MSA) is perfonned when specified by analytical protocol or by
client request. . The correlation coefficient of the MSA curve must be > 0.995. The sample
concentration is defined as the x-intercept.

9.3 RefriQerator Blanks,

Refrigerator storage blanks are placed in VOA sample storage coolers and are analyzed for full
VOA TCL analytes by GC and/or GCIMS. The reporting limits are consistent with the GC and
GCIMS sections. These blanks morutor VOA refrigerators to assure the absence of sample cross-

contamination.

9.4 ReaQent Water Approval

The laboratory's on-tap laboratory pure water supply is similarly tested on a routine basis for pH,
specific conductivity, Total Organic Carbon, Chloride, Anunonia, Residual Chlorine, and Metals.
The objective is to maintain adherence to ASTM Type II water quality.

9.5 Balance and Refrigerator Monitoring

AlI analytical balances are monitored on days when used. Reagent/standard and Sample storage
refrigerators and freezers are monitored daily on routine working days. These checks are recorded
in the respective balance, refrigerator, or freezer logbooks. Detailed SOPs specify acceptance
criteria and give corrective action guidance for out of control situations.

9.6 Blind QC Check Samples

The laboratury particip;.ltes in m:my blind QC Proficiency Test Studies (PTs or Performance
Evalu3tion Studies, PES). When PES are analyzed to support ccrtific3tions where more than one
method is approved for analysis, PES arc an31yzed by sever3l methods to check perfonnance for all

V
nal ical c:.lpabilitics. Listed in the following table are the routine PES Programs and frequency in

'd~~~'~he laboratories p~rticipate. The bboratory's participation in m:1ny other agency- and client
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specific progranlS and the results are available for review at e3ch facility, unless client
confidentiality was requested.

Program Sample Type Frequency

Water Pollution (WP)· Inorganics, Metals, Organics Semi-Annually

Water Supply (WS)· lnorganics, Metals, Organics Semi-Annually

Soils Study lnorganics, Metals, Organics Semi-Annually

EMLQAP Radiochemistry Semi-Annually

Radiochemistry Study Gross Alpha, Non-volatile Beta, Semi-Annually

Tritium

Mixed Analyte Perfonnance Evaluation Metals, Organics Semi-Annually

Program (MAPEP)

* To meet NELAC requirements, all certified parameters and/or analytes on the NELAC Fields
of Testing (FOn list have corresponding PT samples obtained from NISTINVLAP -certified PT

providers.

9.7 Routine Methods to Assess Precision and Accuracy

The QA objectives for precision and accuracy were provided and discussed in Section 8.0.. This
section details the necessary formulas for performing these calculations. All analytical data are
reviewed relative to these criteria and specific project requirements to assess the quality of the
analytical data.

\Vhere all criteria are met, data are deemed acceptable without qualification. Where precision and
accuracy goals are not met, corrective action as described in Section 13.0 is taken. There are
several factors which may influence the corrective action steps:

Project-specific QA/QC requirements
Availability of sufficient sample for re-analysis
Holding time considerations
Regulatory action limits
Data quality objectives
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Refer to Table 9.1 for Precision and Accuracy Methods.

9.7.1 Precision

Precision is measured through the analysis of laboratory control samples (LCS) and/or replicate
investigative samples or method QC. Results from these measurements are calculated as relative
percent difference (RPD) or percent relative standard deviation (%RSD) and evaluated according to
the criteria set forth in Section 8.0. The LCS is used to demonstrate acceptable method

perfonnance.

Precision is represented as the relative percent difference (RPD) between measurement of an
analyte in duplicate samples or in duplicate spikes. RPD is defined as follows:

RPD = liJ~ 1 x 100
(C.-+ CJI2

Where:

c) = first measurement value
C2 = second measurement value

The % RSD is calculated by the standard deviation of the analytical results of the replicate
detenninations relative to the average of those results for a given analyte. This method of precision
measurement can be expressed by the fonnula:

%RSD= Standard Deviation x 100

Mean

_[L~-Xne~

(XI + X2+ ...~)/n

x 100

The % D is calculated by expressing as a percentage, the difference bet\veen the original value and
new value relative to the original value. This method for precision measurement can be expressed

by the fonnula:

Percent Difference (% D)

Where:

= ~l - C? I x 100
C1

vLI
=
=

concentration of analyte in the initial aliquot of the sample
concentration of analyte in replicate
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9.7.2 Accuracy

Accur:lcy of analysis is represented by the percent recovery (%R) of various analytes added to
samples and blanks. Percent recovery is defined as follows:

%R = CAr -~) x 100
AF

Where:

AT = Total amount recovered in fortified sample
Ao = Amount recovered in unfortified sample
A F = Amount added to sample

QC indicators which provide infonnation relative to analytical accuracy include LCS (or BS), MS,
and MSD samples. Results from these measurements are calculated as percent recovery. For
metals and inorganic analysis, laboratory control samples are used to demonstrate acceptable
method perfonnance, and are used to trigger corrective action when control limits are exceeded.
The accuracy of surrogate compound analysis is used similarly in organic analysis.

Spike recoveries on samples (MSfMSD) give an indication of whether a sample's physical or
chemical properties interfere with the identification and quantitation of analytes or compounds of
interest. Sample homogeneity also becomes a factor in recovery detenninations, as variable
unspiked analytical results can affect the apparent analyte recovery.

Typically, the amount of spike added to a sample or blank is specified to meet requirements in
laboratory operating practices or to meet project requirements. It may also be detennined relative
to background concentrations observed in the unfortified sample. In the latter case, the spiked
concentration should be different enough (e.g., 2 to 5 times above the background concentration) to
permit a reliable recovery calculation.

When the LCS recovery exceeds the established accept:lnce limits, appropriate corrective action is
t3ken (refer to Section 13.0). After the problem has been identified, corrected and system control
h3s been re-established, sample analysis may continue. All data associ3ted with the out-of control
situation are evalu3ted with respect to project DQOs for usability, sample availability for re
:malysis, etc. For rejected results, the samples v.:ill be re-prepared and/or re-analyzed after control
has been re-established or action \vill be taken in conformance to client specifications. If data are
used without re-an3Iysis, the case narr3tive will address the deviation.
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9.7.3 Represent3tiveness and Comparability

Sample handling procedures and analytical techniques are developed and implemented to help
ensure that analytical results are representative of the matrix and conditions of the sample being
measured. The data are calculated and reported in units consistent with standard reporting
conventions to allow comparability with existing data, standards, and regulatory action limits.
Project representativeness and comparability are dependent on site conditions and the sampling
plan that addresses these conditions. Site conditions and sampling plans are generally the
engineering/field contractor's responsibility and are usually prepared on a project specific basis.
Therefore, representativeness and comparability are not addressed in this laboratory plan.
Assessment of site and collection representativeness and comparability is performed by the field
engineer.

9.8 Quality Control Limits and Charts

Control limits and control charts are used in the laboratory to establish method performance of a
given analysis and to monitor trends of QC results graphically over time. Once a database of the
laboratory's results for a method/matrix/QC analyte combination is established, the acceptability of
a given analysis of that QC parameter (and of the analytical batch to which it belongs) can be
eV31uated in light of the laboratory's normal performance. This is intended to help identify
problems before they might affect data. Often, panems of response that are not at all evident in sets
of numbers are very distinct when the same values are viev,:ed as a chronological graph. The
laboratory uses historic data for control limits, and evaluates the limits annually through control
charts. Control charts are discussed further in OP QA-132.

9.8.1 Establishment of Limits

The purpose of using control limits is to define, for C::lch analyte in a given method/matrix/QC type
combination, a range of expected values. This range encomp;J.sses the random variation that occurs
normally in the laboratory and allows one to eva1u3te QC indicators in that context, rather than
according to an arbitrary or external set of values. Limits for accuracy and precision are defined
below:

9.8.1.1 Accuracy

As recoveries of a QC an31yte in a given matrix are t3bul::lted over time, a mean value for recovery
is established, as is the standard devi3tion (s) of those recoveries. If the analysis is in statistical
control (e.g., if the set of QC recoveries over time show r3ndom variation about the mean)

V ppr imatcly 99.7% of all recoveries for that QC will f~ll \vithin three standard deyiations (35) of

Itm:mr:a!fj:l~,an. In other words, only 3 results in 1,000 should fall outside the region ± 3s. Thus,
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assuming that tIle me::m itself is an acceptable level of recovery, the values corresponding to 3s
above and 3s below the mean are defined as the Control Limits. Any single recovery outside these
values is asswned to have resulted from some circumstance other than normal variation and shall be

investigated.

RougWy 95% of points should fall within 2s of the mean. The values +2s and -2s are the Warning
Limits. Any normal result has approximately a 1/20 chance of being between 2s and 3s from the
mean, so a result in this region doesn't necessarily warrant corrective action, but anention should be

paid to such points.

9.8.1.2 Erecision

Precision is used to indicate matrix variability so that appropriate decisions can be made by the
client when repeated analyses vary significantly. The coefficient of variation, expressed·" as a
percentage (e.g., the %RSD, refer to section 9.8.1) for the data set used to calculate accUracy
control limits defines the control limit for precision. Duplicate analyses of the QC samples, such as
duplicates or MSIMSD, should have an RPD less than or equal to this established precision control "
limit to be considered free of matrix interferences.
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Table 9.1

Precision and Accuracy Methods

QC Sample Purpose Cone. Level Method Reference

Matrix Duplicates Laboratory Precision LowlMedium SoiIlWater methods for
Sample Homogeneity MetalslWet Chemistry (Optional

for Organics)

Matrix Spikes Laboratory Accuracy LowlMedium All soil and water matrices
Sample Homogeneity
Matrix Effects

Matrix Spike Duplicates AccuracylPrecision LowlMedium Soil/water methods for Organics
Sample Homogeneity (Optional for MetalslWet
Matrix Effects Chemistry)

Laboratory Control Samples AccuracylPrecision LowlMedium Soil/water methods for Metals
and Wet Chemistry

Blank Spikes and Blank AccuracylPrecision LowlMedium Soil/water methods for Organics

Spike Duplicates

Surrogates Matrix Effects LowlMedium Soil/water methods for Organics
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10.0

10.1

CALIBRATJON PROCEDURES AND FREQUENCY

Standard Receipt and Traceability

Standards are obtained from commercial vendors as neat materials, single or multi-analyte stock
solutions, or rcady-to-use solutions. Actual preparation requirements yary \.-\lith each analytical
method, and are detailed in the respective analytical OPs. Sources may vary depending on
availability. of n"1ixes and solutions from vendors. Each production unit is responsible to ensure,
when available, that all standards are traceable to EPA, National Institute of Standards and
Technology (NIST), American Association for Laboratory Accreditation (A2LA), Standard
Analytical Reference Materials (SARMs), or other equivalent certified material sources, or that an
alternate source standard is used to verify reference materials.

All standards used throughout the laboratory must have sufficient information to allow traceability
of any solution or standard back to the parent vendor and lot number from which the solution
originated. Records are maintained that document the dates of receipt, preparation, and expiration
of all quality control chemicals and solutions.

The documentation for standards traceability is achieved through the use of books (e.g., standards
receipt logbook, a standard preparation logbook) and/or certification statements from vendors. The
receipt of each dry chemical, purchased stock solution or reference material to be used as a standard
is assigned a unique ID number. The chemical name, manufacturer, lot number, date received,
expiration date, date opened and initials of the analyst who opened the chemical are recorded. The
expiration dates for ampulated solutions shall not exceed the manufacturer's expiration date.
Expiration dates for laboratory-prepared stock and diluted standards shall be no later than the
expiration date of the stock solution or material, or one year from the date of preparation, whichever
comes first. Expiration dates for pure chemicals shall be established by the laboratory and be based
on chemical stability, possibility of contamination, and environmental and storage conditions.
Expired standard materials shall be discarded. The laboratory shall label standard and QC materials

with expiration dates.

The preparation of all daughter solutions, whether a single or multiple-component stock,
intermediate or working standard solution, is documented in a standard solution preparation log or,
in a designated section of the analytical logbook. This documentation references the Standard ID of
the respective parent solution(s) used in its preparation, providing a solid trail back to the solution
or chemical received from the vendor. These records include the standard name, final volume,
m:ltrix, final concentration, analyst initials, prep d:lte and expiration d:lte. A daughter solution
should not have an expiration d:lte which post-d:ltes :lny of the parent solutions used in its

preparation.
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Additional documentation (e.g., the compound/k.it; % purity and weight/volume) may also be
recorded. Storage conditions, such as shelf life, ambient or chilled, controlled or restricted access,
wet or desiccated, etc., are in conformance with the specifications set in the associated method, the
program requirements, or the manufacturer's recommendation, as appropriate. Analysis logs
provide Standard ID information to provide a link from analysis to standards preparation.

10.1.1 Inorganic Solutions

The preparation of all inorganic stock solutions and intermediate solutions is documented in the
Stock Standard Solution Preparation Log or in a designated section of the analytical logbooks. The
standard name, final volume, matrix, final concentration, analyst initials, prep date and expiration
date are recorded. The prepared stock solution is given a new Source ID number based on the
logbook number, page number, and line number in which the solution is recorded in the Stock
Standard Prep Log. This Source ID number can be used in the sample preparation/analysis logs to
simplify traceability back to the parent chemicals.

The initial calibration verification stock solution is from an alternate stock solution than the stock
calibration standard solution. The continuing calibration verification stock solution may be either
the same or alternate stock from the stock calibration solution. The two stock solutions, whether
purchased or prepared, are from different lot numbered chemicals, preferably from different
manufacturers. In rare cases \V'here different lot numbers are not commercially available, the two
stock solutions are prepared by different analysts.

10.1.2 Organic Solutions

The preparation of organic standards is similar to the inorganic fonnat with the additional
documentation of the compound/kit, % purity and weight/volume. Daily solutions are dilutions of
the stock or the intermediate solutions. Procedural SOPs provide instructions for daily solutions.
Each laboratory maintains detailed Oper:lling Practices for Standards Traceability.

10.2 Instrument Calibration

/\11 instruments must be calibrated prior to use. Instrument calibration is dependent on the
particular type of instrument, the method of analysis,::md the intended use of the data. All sample
measurements are made within the calibrated range of the instrument and in compliance with
method requirements. The c31ibration data, which includes instrument conditions and standard
concentrations, is documented :llld retained. Instrull1ent conditions and calibration data may reside
on electronic raw data when the electronic media is retained and stored as raw data.

rm:.ltted logbooks provide a tcmpbte to ensure appropriate data are documented in a
IJm~a!~ftij.. ble format. Pn.:rar~ltion of all reference materials lIsed for calibr:l1ion will be documented in
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a standards preparation notebook or in the designated sections of the analytical logbooks. The
calibration standards are given a unique identification number based on the standards preparation
book number, page number, and line number. This unique ID number is' documented in the
analytical raw data and/or run logs to trace the standard to a given calibration.

Instrument calibration typically consists of two types: initial calib;ation and continuing calibration.
Initial calibration procedures establish the calibration range of the instrument and detennine
instrument response over that range. Typically, three to five analyte concentrations are used to
establish instrument response over a concentration range. The instrument response over the range
is generally absorbance, peak height, etc., wruch can be expressed as a linear model with a
correlation coefficient (e.g., for Atomic Absorption, Inductively Coupled Plasma, UV-Visible
Infrared Spectrophotometry) or as a response factor or amount vs. response plot (e.g., for Ion
Chromatography, Gas Chromatography, Gas Chromatography/Mass Spectrometry, High
Performance Liquid Chromatography).

Continuing calibration usually includes measurement of the instrument response to fewer
calibration standards and requires instrument response to compare within certain limits (e.g.,
± 10%) of the initial measured instrument response. Continuing calibration may be used within an
analytical sequence to verify stable calibration throughout the sequence, and/or to demonstrate that
instrument response did not drift during a period of non-use of the instrument.

Specific instrument calibration procedures for various instruments are summarized further in this
section, and detailed in the respective analytical methods. Typically more- than one analytical
method is available for an analysis. These various methods and other program requirements (e.g.,
U.S. EPA CLP, AfCEE, NFESC, USACE, NELAC, QAPjPs, contracts, etc.) may specify different
calibration requirements. Therefore, calibration details as specified in the respective laboratory
SOPs, Technical Profiles, QAPjP, program requirements, and contracts supersede the general
instrument calibration procedures described further in this section.

10.2.1 Metals by Atomic Absorption (AA) Spectroscopy: Graphite Furnace (GFAA), and

Cold Vapor AA

-Atomic absorption spectrophotometers will be calibr:lted prior to each day of use. Calibration
standards will be from appropriate reference materials, and working calibration standards will be
prepared fresh daily. Calibration data are recorded and archived with the respective sample data.
Lamps and flame/furnace conditions are optimized for maximum response prior to any analytical

measurements.

10.2. 1.1 AA: Initial Calibration

V 1iti' calibrati;-wilJ incll~d.e analysis of a calibration bl:mk and .a min.i~ll~ of four (4) calibration
~m!m!~'~ . ds covering the antIcIpated range of measurement. Duphcate injections are made for each
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concentration. Response readings, e.g., absorbance, are recorded and the resultant standard
calibration curve calculated. If the SOP or program-specified criteria are not met, appropriate
corrective action must be taken.

An initial calibration verification (lCY) standard will be analyzed immediately after
standardization. The ICV must be within SOP-specified criteria (e.g., five percent of the true value
for drinking water, and 10% in most other cases), or the irutial calibration must be repeated. The
ICV must be from a source other than that used for initial calibration.

An initial calibration blank (lCB) will be analyzed after the ICV. The ICB must be free of target
analytes at and above a concentration in which sample results are reported, or corrective action

must be taken.

10.2.1.2 AA: Continuing Calibration

The initial calibration is verified during the analysis sequence by evaluation of a contInuing
calibration verification (CCY) standard and a continuing calibration verification blank (CCB), as
described in Sections 9.2.3.5 and 9.2.3.6. The CCV value must be within SOP-specified criteria
(e.g., ten percent recovery of the true value except for mercury within ± twenty percent recovery of
the true value). The CCB must be free of target analytes at and above the concentration reported in

samples.

If any initial/continuing calibration verifications or blanks exceed their acceptance criteria,
corrective action must be taken.

10.2.2 Metals by Inductively Coupled ArQon Plasma OCP)

Following a period of time sufficient to \:varm up the instrument, the ICP will be calibrated prior to
each analytical run or minimally every 24 hours. Calibration standards will be prepared from
reliable reference materials and contain all metals for which analyses are being conducted.
Working calibration standards are prepared fres'h daily.

10.2.2.1 ICP: Initial Calibration

Quarterly, multi-concentration c31ibration is performed as described in Section 9.2.3 to document
linearity. On a day-to-day basis, 4 calibration standards (blank, high standard, 50% standard, and
20% standard) are analyzed. Prior to an analytical run, the instrument is calibrated using three
standards. An irutial calibration verification (lCY) standard will be analyzed immediately after.
standardization, followed by an initial calibration blank (ICB). The ICY must be from a sourceV~than that used for initial calibration and the ICB must be free of target analytes at and above
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the value to be reported or appropriate corrective action must be taken. ICP Interference Check
Samples (ICSNICSAB) will be analyzed at the frequency described in Section 9.2.3.3.

10.2.2.2 ICP: Continuing Calibration

. The initial calibration is verified during the analysis sequence by analysis of a continuing
calibration verification standard (CCY) and a continuing calibration blank (CCB) as described in
Sections 9.2.3.5 and 9.2.3.6. The response of the continuing calibration verification standard must
be within OP-specified criteria (e.g., ± ten percent recovery of the true value). The continuing
calibration blank must be free of target analytes at or above the value to be reported or appropriate
corrective action must be taken. If any initial/continuing calibration verifications or blanks exceed
their acceptance criteria, appropriate corrective action must be taken.

10.2.3

10.2.3.1

Inorganic Colorimetric Methods

Colorimetric: Initial Calibration

A full initial standard calibration curve will be prepared for all colorimetric analyses on a daily
basis. Working standards to define this curve will include a minimum of five (5) concentrations
which cover the anticipated range of measurement, plus a calibration blank. At least one of the
calibration standards \vill be at a concentration which will enable verification of instrument
response near the reporting limit as defined in Section 8.6 or a level suitable for meeting specific
program requirements. The requirement for an acceptable initial calibration is described in the
analytical SOP. If the criteria are not met, appropriate corrective action must be taken. Calibration
data, e.g., correlation coefficient, is entered into the laboratory notebook, or associated instrument
printouts, and retained with the sample data.

Daily a calibration verification may be analyzed or a full initial calibration standard calibration
curve. This daily calibration will at a minimum consist of a blank and a mid-range standard.
Results must be within SOP-specified criteria. If not, reanalysis of the standards may be done once
to verify the readings; othen-vise, a new curve will, be developed.

For procedures that require pretreatment steps, a minimum of one standard shall be prepared with
the pretreatment. If the pre-treated standard is within SOP-specified criteria, the curVe will be used.
If the pre-treated sample is not "Yithin the criteria, the reason will be determined. If it is determined

that the difference between the curves is inherent in the procedure, the curve will be based on the
standards prepared and carried through the pretreatment.

UO:"VII.LE L,\nORATORY I;'IICORPORATED
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other than that used for initial calibration. The ICV must be within SOP-specified criteria and the
ICB must be free of target analytes or appropriate corrective action must be taken.

10.2.3.2 Colorimetric: Continuing Calibration

The initial calibration is verified during the analysis sequence by analysis of a continuing
calibration blank (CCB) and a continuing calibration verification standard (CCV) as described in
Sections 9.2.3.5 and 9.2.3.6. If any initial/continuing calibration verifications or blanks exceed
their acceptance criteria, analysis is terminated, and the instrument is recalibrated. All samples
since the last valid calibration verification are reanalyzed.

10.2.4 Gas ChromatoQraphv!Mass Spectrometry (GeIMS)

All GCIMS instrumentation is calibrated to set specifications prior to sample analysis. These
specifications vary depending on the requirements of the analytical program and the designated

analytical method.

10.2.4.1 Tunine and GCIMS Mass Calibration

Mass spectrometers are calibrated with perfluorotributylamine (FC-43) or perfluorophenanthrene
(FC- 5311) as required to ensure correct mass assignment. In addition, at the beginning of the daily
,,,,ork shift, the GCIMS system must be tuned with decafluorotriphenylphosphine (DFTPP) for
semivolatiles analysis and 4-bromofluorobenzene (BFB) for volatiles analysis, and calibrated to
target compounds, as described in Section 9.2.3.9.

The majority of the laboratory work utilizes U.S. EPA-CLP or SW-846 protocols, which define the
work shift as a 12-hour period initiated by the injection of DFTPP, BFB, or the dioxin/furan
window mix. For drinking water programs (500 series methods), a 12-hour work shift is specified
in the method for calibration frequency. For wastewater programs (600 series methods), the tune
expires when the day's analytical sequence is complete; however, no time limit is given for the
length of the daily GCIMS work shift. Ion abundances wiII be within the windows dictated by the
specific program requirements.

10.2.4.2 GCMS: Initial Calibration

After ~n instrument h::ls been tuned, initi::ll calibration curves (generally 3-5 points) are generated
for the compounds of interest. Instrument response to these t::lrget compounds are evaluated against
SOP-specified criteria. Linc~rity is verified by evaluating the response factors (RF) for the initial
calibration standards against SOP-specified criteria (refer also to Section 9.2.3.9).

vLI
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Once an acceptable calibration is obtained, samples may be analyzed up until the expiration of the
tune. At that tilne, the instrument must be re-tuned prior to further analysis. After acceptable
tuning, a continuing calibration standard may be analyzed in lieu of a full multi-point calibration if
the SOP-specified criteria are met.

The majority of compounds analyzed for GCIMS comprise EPA's Target Compound List (TCL) or
Priority Pollutant List (PPL). For add-on compounds not on the current TCL or PPL, initial
calibration may be perfonned using a single point calibration of the additional compound(s), unless
prior arrangements are made for a full three-to-five point calibration. Calibration data, to include
linearity verification, will be maintained in the laboratory's records of instrument calibrations.

10.2.4.3 GCIMS: Continuing Calibration

During each operating shift, a single calibration standard may be analyzed to verify that the
instrument responses are still within the initial calibration detenninations, as defined in the specific
SOPs. If criteria cannot be met, appropriate corrective action must be taken (refer also to Section
9.2.3.9). •10.2.5 Gas ChromatoQraphy (GC) and HiQh Performance Liquid Chromatography (HPLC)

Gas chromatographs and high perfonnance liquid chromatographs will be calibrated prior to use as
described in analytical OP or program requirements. Calibration standard mixtures will be
prepared from appropriate reference materials and will contain ana1ytes appropriate for the method
of analysis or program requirements (refer also to Section 9.2.3.10).

10.2.5.1 GC & HPLC: Initial Calibration

Initial calibration will include three to five calibration standards covering the anticipated range of
measurement. The low level standard must be at a concentration which will enable verification of
instrument response near the reporting limit as defined in Section 8.6 or at a concentration
acceptable to meet program requirements. The other standards must extend through the linear
working range of the detector. The parameters requiring quantitation must meet SOP or program
specified criteria prior to initiation of sample analysis. Any sample extracts containing parameters
of interest which exceed the concentration of the high level standard, must be diluted to bring the
parameters within the range of the standards.

10.2.5.2 GC & HPLC: Continuing Calibration

The response of the instrument will be verified for each analysis sequence by evaluation of a daily

vlalibftion verification standard at a mid-range concentration. In order to demonstrate that the
AAi calibration curve is still valid, the calibration check standard must be within SOP or prograrn-

1Im~~
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specified acceptance criteria for the compounds of interest or the instrument must be recalibrated.
For multi-analyte methods, this check standard may contain a representative number of target
analytes rather than the full list of target compounds. Optionally, initial calibration (e.g., the full
range of concentration levels) can be performed at the beginning of the analysis sequence.

,

Within the analysis sequence, instrument drift will be monitored by analysis of a mid-range
calibration standard every ten samples or 12 hour sequence (depending on the method protocol),
including external QC. If the OP or program-specified calibration criteria are not met for the
compounds of interest, appropriate corrective action must be taken.

10.2.6

10.2.6.1

Jon Chromatography (IC)

I C Initial Calibration

The ion chromatograph \"ill either be calibrated daily or a CCV perfonned prior to analysis
(10.2.6.2). Calibration standards will be prepared from appropriate reference materials and will
include a blank and a minimwn of three concentrations to cover the anticipated range of
measurements. At least one of the calibration standards will be at a concentration which will enable
verification of instrument response near the reporting limit as defined in Section 8.6. If SOP
specified calibration criteria cannot be achieved, appropriate corrective action must be taken.
Calibration data, e.g., correlation coefficient, \\lill be archived with sample raw data.

10.2.6.2 Ie: Continuing Calibration

On a day when initial calibration is not performed, a CCV may be perfonned before analysis
begins. A continuing calibration standard and blank will be analyzed at a frequency of ten percent
(10%) and at the end of the analysis shift. The response calculated as a percent recovery of the
standard must meet SOP or program-specific criteria. The response of the blank must be less than
the concentration to be reported for samples analyzed.

10.3 Balances

At a minimum, laboratory balances are calibrated :md serviced annually by a factory representative.
In addition, the balances are checked daily (each workday in which the balance is utilized) with a
minimum of twO masses: both in the gram range for top 10:lding balances, and one each in the gram
~lI1d milligram range for analytical balances. A record of calibrations and daily checks will be kept
in the balance log. Weights used by the analysts for daily balance checks are Class S weights. All
class S reference weights are certified and calibr:lted a.nnually by an independent metrology
Iabora.tory. 'me specific procedures used are detailed in SOP QA-l 02.

vLI .
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10.4 Pipenes (e.g. Eppendorf. Biohit)

Pipettes are checked daily prior to use against established limits and the results are documented in
logbooks. Since the daily checks must pass criteria in order for the pipette to be used, the
acceptability is continually demonstrated. Statistics may be used to calculate precision from the
daily checks if this information is needed. The specific procedures used are detailed in SOP QA
114.

10.5 Temperature Assurance

Oven and refrigerator/freezer thermometers are calibrated against a reference thermometer that is
traceable to a NIST certified thermometer. The NIST thermometer is graduated in at least 0.1°c
increments. The specific procedures used for calibrating thermometers for the particular use is
detailed in SOP QA-l 01. The thermometers are labeled with an ID code, correction factor, and
calibration date. This same information is documented and stored in the QA office in a Temperature
Calibration Logbook. Mercury thermometers are calibrated annually. Digital or dial thennometers
which are used to monitor temperature control are calibrated quarterly. New thermometers are
calibrated in the range in which they are to be used prior to use. A system for routine monitoring of
refrigerators, freezers, and ovens is documented in SOP QA-l 00.
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DATA REDUCTION AND REPORTING

Analytical data are recorded on pre-fonnaned bench sheets or analysis run logs in bound laboratory
notebooks. These bound notebooks are issued and document controlled by the laboratory's Quality
Assurance Section. A unique id is assigned to each bench sheet to assure that record keeping is

maintained.

Analytical data is referenced to a unique sample identification number (Batch Number) for internal
tracking and reporting. Notebook pages contain the following infonnation, as applicable: analytical
method, analyst, date, time, logbook number, sequential page number, associated sample numbers,
standard concentrations, instrument senings, and raw data. Entries for instrument logs are in
chronological order and maintained so as to enable reconstruction of the analytical sequence.

The laboratory analyst is responsible for recording all appropriate infonnation into analytical logs, 
and for signing and dating all analytical book entries daily. The notebook pages are reviewed by a
supervisor or trained data reviewer. Copies of instrument outputs (chromatograms, strip charts,
etc.) are maintained on file with the analyst's signature/initials and date.

11.1 Data Reduction

Data reduction is performed by the analyst and consists of calculating concentrations in samples
from the raw data. The complexity of the data reduction depends on the analytical method and the
number of discrete operations involved (e.g., extractions, dilutions, instrument readings and
concentrations). The analyst calculates the final results from the raw data or uses appropriate
computer programs to assist in the calculation of final reportable values.

For manual data entry, i.e., Wet Chemistry LOTUS spreadsheets, the data is reduced by the analyst
and then transferred to LIMS. The d:lta in LIMS is then verified by the unit leader or alternate
analyst. The spreadsheets, or any other type of applicable documents, are signed by both the
analyst and ~111emate reviewer to confinn the accuracy of the manual entry(s).

Copies of all raw data and the calculations us~d to generate the final results, such as bound
laboratory notebooks, strip-charts, chromatogr::uTIs, LOTUS spreadsheets and LIMS record files,
are retained on file for a minimum of 6 years.

Calculations and data reduction steps for \'arious methods are summarized m the respective
laboratory Standard Operating Practices (SOPs) or progr3m requirements.
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D::lta ;lUdits;u-e also perfonned by regulatory agencies or client representatives. The 'frequency,
level of detail, and the ;u-eas of concern during these reviews me dependent on the specific program

requirements.

11.3 Data Reporting

Analytical reports comprise final results (uncorrected for blanks and recoveries unless specified),
methods of analysis, levels of reporting, surrogate recovery data, and method blank data. In
addition, special analytical problems will be noted in the case narratives. The number of significant
figures reported are consistent with the limits of uncertainty inherent in the analytical method.
Consequently, most analytical results will be reported to no more than two (2) or three (3)
significant figw·es. Data are normally reported in units commonly used for the analyses perfonned.

Concentrations in liquids are expressed in tenns of weight per unit volume (e.g., milligrams per
liter, mgIL). Concentrations in solid or semi-solid matrices are expressed in tenns of weight per

unit weight of sample (e.g., micrograms per gram, ~g/g). Reporting limits take into account all
appropriate concentration, dilution, andlor extraction factors, unless otherwise specified by program

requirements.

A client report is generated according to the Data Management (DM) Series SOPs with various
steps of approval prior to printing of the final version. If any analytical anomalies were
encountered during the analyses, e.g., an out-of-control matrix duplicate, it is documented in a case
narrative. The case narrative is prepared by the respective operating unit and submitted to the Data
Management Section to insert in the final report. The final report forms are printed, data packages
are organized, a glossary of flags and acronyms is added, and reports are paginated. The Project
Manager andlor the Laboratory Manager or designee will review and sign the report prior to

delivery.

11.3.1 Report Contents

The final data report provided by the laboratories is a standard client report. The client may
contract to upgr3de this deliverable to a data document3tion pacbge or opt for a separately

contracted electronic data deliverable (EDD).

Reported QC results minimally include a method bbnk and, if applicable to the method, an LCS.
Other QC will be specified per client and analysis protocols. Re-anal}'ses will not be required for
organics for sUlTogate or internal standard area outliers unless exceeded criteria are determined to
be due to laborJtory error, the method specifically requires it, or the client has specifically

VClctcd for this matrix effect contamination.
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1l1e standard eli ent report contains a transmittal letter and the following:

•

•

•

•

Case Narrative describing: data qualifiers, a description of any technical problems
encountered with the analysis, identification of results derived from samples that did
not meet LvLIINELAC sample acceptance policy, and any prior approval for
Inethodlcontract/client modifications (refer to Sections 4.5.2 and 9.1)

Sample data swnmaries to include appropriate QC result summaries, and Five-peak
library search report for GCIMS volatiles and semivolatiles.

Chronology containing sample collection, sample preparation (e.g., extraction or
digestion) and analysis dates,

Chain of Custody documentation

Data for subcontracted samples is provided to LvLI by the subcontractor as their standard report
(or in the format requested by the client), under their accreditation number, if applicable. The
report is reviewed for compliance to client reqllirements, and then forwarded on to the client.

11.3.2 l)evisions to Reports

After a data report has been issued, the data is set to a status 88 (released) in lims. This prevents
data from being changed without proper clearance. Any requests from the client to review
previously released data are documented on a d:lta verification request form (DVR). The unit
leader can then set the status back so that the data can go through the review cycle again: If a
revision is made, depending on the type of revision and how much the report is affected, either a
new report is generated or just the revised pages are reprinted. In both cases, the case narrative is
marked "REVISION" and contains an explanation of the revision. If additional data is being
added to a report (such as data from a re-extraction), the case narrative is marked
"SUPPLEMENTAL". The project manager will identify, in the transmittal letter, whether the

data is to replace or be added to the current copy.

vL./
1.10:'\\'11.1.£ L"nOIl.ATonY l:'<CORJ'OIl.AT£D

co:"FID£i"TIALA:'\D rHOPIH£T,\RY



LJO:\,VILLE L\130R-\TORY I~CORPORATED

L.\BOR-\TORY STA:\DARD OPER-\TI0TG PROCEDURES

SOP No. Revision No. Effective Date Page

QA-001 01 10116/02 12-10[12-6

QUALITY ASSUR<\NCE

LABOR-\TOH.Y QUALITY ASSllRANCE ;"IANUALIQUALlTY ASSURANCE PLAN

12.0

12.1

pREVENTATIVE MAINTENANCE

Introduction

The ability to generate valid analytical data requires that all analy1ical instrumentation be properly
and regularly 111aintained. The responsibility of routine care lies with the analysts using the
instruments. Guidance on required routine maintenance, as well as troubleshooting infonnation, is
provided in the respective instrument manuals and laboratory Standard Operating Practices (SOPs).
For more extensive preventative maintenance or emergency repair service, each analytical
laboratory maintains full service contracts on all major instruments or has accounts established '-Vith
vendors. The elements of the maintenance program are discussed in the following sections.

12.2 Instrument Maintenance Log Books

Each analytical instrument is assigned an instrument maintenance log book. All maintenance
activities are recorded in the maintenance log. The i"nformation entered in the maintenance log

includes:

• Date of service or maintenance,
• Person performing service or maintenance,
• Type of service performed and reason for service,

• Replacement parts installed (if appropriate),
• Documentation of the re-establishment of working order, and

• Miscellaneous information.

If service is performed by the manufacturer, a copy of the service record (when available) is affixed
to the notebook page, or cross-referenced in the notebook to a separate maintenance file. The
service record should include sufficient detail to describe the service perfonned (e.g., not just
"service call," but "replaced pump motor gear"). If the service record does not spell out this
information, it must be written separately into the maintenance log. There must'a1so be a reference
to the file number, notebook page, or appropriate cross reference that substantiates re-establishment

of working order.

12.3 Instrument Maintenance and Repair

Preventative I11Jinten~mce and repairs that cannot be performed by laborJtory staff are contracted to
the manufJcturer's service section or to an authorized m:linten~.mce vendor. Laboratory service
agreements provide for preventative maintenance, emergency service, :md emergency shipping of

jP:l:e,parts. Annual se:vice of the bbor~l1ory .balances is ~ example of con~r~cted preventati-:eVE1en::lI1ce. The servIce contracts ~I!so prOVide for overnIght delivery of cntlca1 spare parts 111

a:::=!!I!:~mDe to a service request.
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Examples of maintenance procedures and suggested frequencies for major analytical
instrumentation are summarized in Table 12.1. Actual procedures may vary significantly for
specific instruments, depending on the manufacturer, peripherals, and data system. However, this
table provides an indication of the level of detail required for maintenance. The frequency of
maintenance suggested assumes dJily operation of the instrumentation. Laboratory and instrument
specific information is provided in the respective instrument manuals, and in the analytical SOPs.

12.4 Spare Parts

The laboratory maintains a supply of routinely required spare parts (e.g., spare sources, vacuum
pumps and filaments for GCIMS, spare torches, burner heads for AA-ICP).

The instrument operators have the responsibility, with the appropriate Unit Leaders, to ensure that
an acceptable supply of spare parts is maintained.

12.5 Contingency Plans

Properly maintained equipment will provide dependable service; however, emergencies cannot be
totally avoided. Major equipment, such as the LIMS and GeMS instrumentation, is provided with
uninterrupted power supplies to provide continuous operation \vhen experiencing electrical power
failure or brownouts. Supervisory and building maintenance personnel are notified of power
failures during non-working hours, and can be on site or remain on stand-by alert until the
emergency is passed or further action is necessary. Additionally, some laboratory personnel from
night shift will often already be on site. Service is generally restored within an hour. For
prolonged power outages, laboratory personnel on stand-by alert will prepare for an organized,
systematic shut-down of major equipment. A decision on the need for auxiliary back-up generators
to run storage refrigerators will be made.

With respect to instrument-related downtime, an attempt is made to maintain adequate redundancy
in instrumentation to cover short tenn losses due to repairs. For long-tenn downtime, arrangements
can be made to rent appropriate equipment until necessary repairs can be completed. In either case,
with client approval, arrJngements may be made to off-load work to ::mother laboratory to enable
Jnalysis within prescribed holding times.
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Table 12.1
(continued)

Example: Equipment and ,Maintenance

UI):"\ II.I.E LABORATORY l;-.lCORJ ORA 1ED
(:O:"F1D ENTlAL AND PROPRIETARY

In~trument Procedure Frequency

AA Clean lens and furnace head Daily

(Graphite Furnace) Replace windows As required
Check or change cuvene Daily
Check & drain compressor drain Daily
Clean atomizer celVfumace hood Daily
Nebulizer cleaned/dried Weekly or as required
Check/change marble stones Weekly
Clean filters Weekly
Change graphite tube/platform As required
Empty waste container Daily
Remove carbon tube and check wear Daily
Check sample introduction probe Daily

Leeman Mercury Check tubing for wear Daily

Analyzer Fill rinse tank with 10% HCI Daily
Insert clean drying tube filled with Magnesium Daily

Perchlorate
Fill reductant bonle \vith 10% Stannous Chloride Daily

ICP Check pump tubing Daily
Check liquid argon supply Daily
Check fluid level in waste container Daily

Check filters Weekly

Clean or replace filters As required

Check torch Daily

Check sample spray chamber for debris Monthly

Cle:ln and align nebulizer Monthly

Check entrance slit for debris Monthly

Change printer ribbon As required

Repbce pump tubing As required

r
k.~l~Phot omeler

Clean ambient flow cell As required

J V Precision check/alignment of flow cell As required
, ," , Wavelength vcrific:llion check Semi-annually

) , . -
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Table 12.1
(continued)

Example: Equipment and Maintenance

Instrument Procedure Frequency

Auto Analyzers

IR
Spectrophotometer

Hewlett Packard
GCIMS

Gas Chromatograph

Clean sampler
Check all tubing
Clean inside of colorimeter
Record manifold temperature
Clean pump well and pump rollers
Clean wash fluid receptacle
Oil rollers/chains/side rails
Clean optics and cells

Clean cell
Check/adjust cell alignment

Jon gauge tube degassing
Pump oil-level check
Pump oil changing
Analyzer bake-out
Analyzer cleaning
Resolution adjustment

COMPUTER SYSTEM AND PRINTER:
Air filter cleaning
Change data system air filter
Printer head carriage lubrication
Paper sprocket cleaning
Drive belt lubrication

Compare standard response to previous day
or since last initial calibration

Check carrier gas flow rate in column

Check tcmp. of detector, inlet, column oven
Septum replacement
Glass wool replacement
Check system for gas IC:lks with SNOOP
Check for loose/fray wires and insulation

Daily
Daily
Daily
.Daily
Quarterly
Weekly
Weekly
Quarterly

Annually
As required

As required
Monthly
Semi-annually
As required
As required
As required

As required
As required
As required
As required
As required

Daily

Daily via use of known
compound retention

Daily
As required
As required
W/cylinder change as required
Monthly

1.I0:"\"II.I.E LABORATORY l;.lCORJ'ORATED
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Table 12.1
(continued)

Example: "Equipment and Maintenance

cter

Balances

Conductivity Meter

Instrument

Electron Capture
Detector (ECD)

Flame Ionization
Detector (FID)

Hall 700A Detector
Hall 1000 Detector

Photoion ization
Detector (PID)

HPLC

,
j vLI

Procedure

Bake injector/column
Change/remove sections of guard column
Replace connectors/liners
Change/replace column(s)

Detector wipe test (Ni-63)
Detector cleaning

Detector cleaning

Electrolyte change
Reactor tubelteflon connecting tube change
Clean detector cell

Change O-rings
Clean lamp window

Change guard columns
Change lamps
Change pump seals
Replace tubing
Change fuses in power supply
Filter all samples and solvents
Change autosampler rotor/stator

Class "$" traceable weight check
Clean pan and check if level
Field service

0.01 M KCI calibration
Conductivity cell cleaning

Check light bulb

Frequency

As Required
As Required
As Required
As Required

Semi-annually
As required

As required

As required by noise
As required
As required

As required
As required

As required
As required
Semi-annually or as required
As required
As required
Daily
As required

Daily, when used
Daily
At least Annually

Daily
As required

Daily, when used

L10:'\\ILU: LABORATORY f.'ICORPORATED
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Table 12.1
(continued)

Example: Equipment and Maintenance

Instrument

Deionized/Distilled
Water

Drying Ovens

Refrigerators/
Freezers

Vacuum Pumps!
Air Compressor

pH/Specific Jon
Meter

BOD Incubator

Centrifuge

Water bnths

Procedure

Check conductivity
Check deionizer light
Monitor for VOA's
System cleaning
Replace cartridge & large mixed bed resins

Temperature monitoring
Temperature adjustments

Temperature monitoring
Warning system checked
Temperature adjustment
Defrosting/cleaning

Drained
Belts checked
Lubricated

Calibration/check slope
Clean electrode

Temperature monitoring
Coil and incubator cleaning

Check brushes and bearings

Temperature monitoring
Water replaced

Frequency

Daily
Daily
Daily
As required
As required

Daily
As required

Daily
Monthly
As required
As required

Weekly
Monthly
Semi-annually

Daily
As required

Daily
Monthly

Every 6 months or as needed

Daily
Monthly or as needed

vLI
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CORRECTIVE Al'\JD PREVENTIVE ACTION

To consistently achieve technical and regulatory requirements, the data produced by an analytical
laboratory must be supported by an effective corrective and preventive action system. The system
must be capable of isolating and rectifying both random and systematic errors. Mechanisms used
to ensure problem definition include SOPs; internal and external audits and surveillances; and
regular laboratory management meetings. When evaluation of performance against established
criteria for good laboratory practices shows a condition that could adversely affect the quality of
services provided, or when there are departures from documented policies, procedures or NELAC
standards corrective action is initiated~ Procedures for corrective action, are summarized in, .
Sections 13.1 - 13.4 and preventive action is addressed in Section 13.5.

All corrective actions, whether immediate or long-term, will comprise the following steps to ensure
a closed-loop corrective action process:

• Define the problem,
• Assign responsibility for investigating the problem,
• Determine a corrective action to eliminate the problem,
• Assign, and obtain commitment to, responsibility for implementing the corrective

action,
• Implement the correction, and
• Assess the effectiveness of the corrective action and verify that the corrective action has

eliminated the problem.

13.1 Immediate Corrective Action

Immediate corrective actions to correct or repair non-conforming equipment and systems are
generally initiated in response to adverse conditions. identified through quality control (QC)
procedures. The individual has relatively quick feedback that a problem exists, e.g., calibration
does not meet or QC check samples exceed allowable criteria, and can take immediate action to

repair the systeJil.

The initial responsibility to monitor the quality of a function or analytical system lies with the
individual performing the task or procedure. Quality indicators are evaluated against laboratory
established or against method- or client-specified QA/QC requirements. If the assessment reveals.
that any of the QC acceptance criteria are not met, the analyst must immediately assess the
analytical system to correct the problem. Types of QC check samples, their frequency, acceptance
criteria, and corrective action can be found in the method OPs. Analysts are instructed to be

vLI
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circumspect in their assessments, as an out-of-control situation may be caused by more than one
variable. When the appropriate corrective action measures have been defined and the analytical
system is detennined to be "in-control" or the measures required to put the system "in-control" have
been identified and scheduled, the problem and resolution or planned action is documented in the
appropriate notebook. Data generated by an analytical system that is detennined to be out-of
control must never be released without approval of the Supervisor, the QA Manager, the Laboratory
Manager, and client notification.

When an acceptable resolution cannot be met or data quality is negatively affected, the analyst (or
any personnel having QA and/or QC responsibilities) will notify the appropriate supervisor and
initiate a Sample Discrepancy Report (SDR) (Refer to Figure 13.1). If an SDR is required, it is
routed for proper authorizations and direction. Proper authorization and direction is given by the
QA Manager and Project Manager. Based upon the circumstances and judgment of the Project
Manager, the client may be notified of the situation.

Data generated concurrently with an out-of-control system will be evaluated for usability in light of
the nature of the deficiency. If the deficiency does not impair the usability of the results, data will
be reported and the deficiency will be noted in the case narrative. Where sample results may be
impaired, the Laboratory Project Manager is notified by a wrinen SDR and appropriate corrective
action (e.g., reanalysis) is taken and documented.

If a large number of SDRs are received by the QA Section or further action is required, a Corrective
Action (CA) Form (Figure 13.2) is initiated. This CA Form may also be initiated by any laboratory
employ"ee for problems not suited to, or broader in scope than, the SDRs.

Any analyst, through their umt leader with the concurrence of the Quality Assurance Manager has
the authority to stop the analysis if there is a failure to meet method or project requirements, and to
hold all analyses of samples affected by an out-of-control situation. The method cannot be restarted
without appropriate documentation leading to the QA Manager's approval and sign-off.

13.2 Long-term Corrective Action

Long-term corrective action is generally initiated due to quality assurance (QA) issues, which are
most often identified during internal and external audits (see Section 14.0). Typically, a deeper
investigation into the root cause of the nonconformance is warranted, and the problem may take
much longer to identify and resolve. St3ff tr3ining, method revision, replacement of equipment,
3nd LIMS reprogramming, are examples oflong-term corrective action.
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13.3 Responses to Client Feedback and External On-Site Audits and Performance Samples

Feedback from clients is typically received through their respective project manager. The PM
series SOPs describe a closed loop system for timely response and resolution of any issues that
arise. When the results from an external on-site audit or performance evaluation study are received
by the laboratory, a summary of the results is distributed to appropriate laboratory personnel.

If deficiencies exist, the QA Manager will assign responsibility for investigating the finding
ensuring resolution for each deficiency. Upon receipt of all corrective action responses, the QA
Manager will forward the information to the respective outside client or agency.

13.4 Besponsibility and Closure

The Unit Leaders and Supervisorsare responsible for correcting out-of·control situations, placing
highest priority on this endeavor. Associated corrective actions, once verified for effectiveness, are
incorporated into standard practices. Ineffective actions will be re-evaluated until acceptable
resolution is achieved. Unit Leaders are accountable to the Laboratory Manager to ensure final
acceptable resolution is achieved.

Any out·of·control situations that are not addressed acceptably at the laboratory level may be
reported to Senior Management by the Quality Assurance Manager, indicating the nature of the out
of·control situation and problems encountered in solving the situation. This provides laboratory
QA personnel non-laboratory management support, if needed, to ensure QA policies and
procedures are enforced.

13.5 E!eventive Action

The laboratories maintain preventive action programs to define, improve, or eliminate potential
causes of nonconforming product and/or nonconformance to the quality system. This preventive
action process is a proactive continuous process improvement activity which can be initiated by
clients, employees, business providers, and affiliates. The QA Section has the overall
responsibility to ensure that the preventive action process is in place, and that relevant
information on actions is submitted for management review.

Preventive action opportunities may be identified from information obtained through activities.
related to but not limited to the corrective action process, performance evaluation program,
internal audits, management review, and/or market trends, industry trends and competitive
comparisons. Established standard practices for preventive action are included in SOPs QA-I OS,

vLrrytive Action; QA- 121, Performance Audits; QA-122, System Audits; and SOP QA-005,
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Annual Quality System Assessment. These procedures describe the information Sources used to
detect, analyze, and eliminate potential causes of nonconfonnities and to ensure effective
implementation of solutions.
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Figure 13A
Example: Sample Discrepancy Report (SDR)

Lionville Laboratory Incorporated Sample Discrepancy Report (SDR) SDR #:

Initiator.
Date:
Client:

RFWBatch:
Samples:
Method: ~SW~8"":C46::-:/~MC:::C"""A:-:-VWV"""""'/C:::C7"LP'/

Parameter.
Matrix:

Prep Batch:

1. Reason for SDR
a. eoe Discrepancy _ Tech Profile Error_ Client Request _ Sampler Error on C-O-C

_ Transcription Error _ Wrong Test Code_ Other
b. General Discrepancy

Container Broken_ Wrong Sample Pulled _ LabellO's Illegible_ Missing Sample/Extract"
_ Hold Time Exceeded - Insufficient Sample' _ Preservation Wrong - Received Past Hold
_ Improper Bottle Type - Not Amenable to Analysis-
Note': Verified by [Log-In] or (prep Group] (circle)...signature/date: .'"

2. Known or Probable Causes(s)

3. Discussion and Proposed Action Other Description:
_ Re-Iog

Entire Batch=Following Samples: _

- Re-Ieach
Re-extract

,=Re-digest
Revise EDD=Change Test Code to

_ Place OnlTake Off Hoid (circle)

4. Project Manager Instructions:..signature/date:

- Concur with Proposed Actio!! .

- Disagree with Proposed Action; See Instruction

- Include in Case Narrative

- Client Contacted:
Date/Person

- Add

- Cancel

5. Final Action...signature/date:. ., Other Explanation:
_ Verified re-[Iogllieachllextractjld,gestllanalys,sj (Circle)

Included in Case Narrative=Hard Copy COC Revised
Electronic COC Revised=EDD Corrections Completed

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

Route Distribution of~ SDR Route Distribution of Completed SDR
L Initiator - Metals:- =Inorganic:- L Lab Manager: -
L Project Mgr: - - GC/LC:- MS:- L Section Mgr: - =Log-in:- L QA(file): -
_ Data Management - - Admin:-

Sample Prep: Other:
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Figure 13B
Example: Corrective Action Form

Lionville Laboratory Incorporated IAUDIT REPORT #

CORRECTIVE ACTION DOCUMENTATION

INSTRUCTIONS: 1) ORIGINATOR complete PERSON RESPONSIBLE FOR RESPONSEand DESCRIPTION OF PROBLEM blocks.
2) Originator forward form to PERSON RESPONSIBLE FOR RESPONSE
3) Develop/plan a SEQUENCE OF CORRECTIVE ACTION and obtain INITIAL CA APPROVAL sign-off from supervisor.
4) Forward original form to QA for sign-off and FOLLOW·UP ACTION. This allows all pertinent action to be documented on the original form. On

completion of the corrective action, the form is signed off by QA, distributed, and the original archived with the QA records.

DATE/ORIGINATOR PAGE _OF -
PERSON RESPONSIBLE FOR RESPONSE(corrective action plan and implementation of corrective action plan): DISTRIBUTION:

_ LABORATORY MANAGER
_INORGANIC MANAGER

- GCIMS MANAGER
_ GC/EXTR MANAGER

- QAMANAGER

- QA REPORT FILE

-
DATE RESPONSE DUE:

DESCRIPTION OF PROBLEM and when identified:

CAUSE OF PROBLEM if known or suspected:

INITIAL CA APPROVAL: Supervisor signature/date:
QA signature/date:

DESCRIPTION OF QA FOLLOW-UP ACTION (include signature/date):

FINAL CA APPROVED (QA signature/date):
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14.0 PERFOR.M.Aj'JCE Ai'JD SYSTEM AUDITS

Quality assurance audits and surveillances are conducted to assess the performance of laboratory
systems in meeting techrllcal, regulatory and client requirements. They provide a means for
management to be apprised of, and to respond to, a potential problem before it actually impacts on
laboratory operations. They also are a mechanism for ensuring closure of corrective actions
resulting from external audits.

Performance audits test the laboratory's ability to assay an unknown sample correctly. They may
be single blind or double blind Proficiency Test sample. In a single blind study, the analyst is not
provided with the acceptable result for the unknO\VI1 sample until after the experimental result is
reported; however, it is known that the sample is a performance test. In a double blind performance
test, the analyst not only has no knowledge of the acceptable result, but the sample is disguised in
such a manner as to maintain anonymity as a performance test sample. In some double-blind
studies, even laboratory management is unaware that performance test samples are not actual
samples.

Systems audits and surveillances are used to evaluate the operational details of the QA program.
An audit is a systematic assessment of an area of laboratory operation. It may comprise evaluation
of an operational unit, e.g., GC/MS Analysis or Data Reporting; or it may have a more narrow
focus, such as an assessment of adherence to chain-of-custody procedures. Audits are conducted by
persons other than those who perfonned or directly supervised the work being inspected. A
surveillance consists of inspection or monitoring of a specific targeted area for compliance with
requirements, such as an evaluation of a single analytical method to ensure conformance with the
'WTitten Standard Operating Practices (SOPs). Audits and sillVeillances can be performed at the
request of a client, agency and/or as part of routine internal assessments. External audits and
reports may be used as part of the internal audit program, with adherence to the Internal Audit SOP
(QA-122) for corrective action and follow-up activity and documentation. If an internal audit finds
that data is impacted, Q11 assessment is made, and the client is notified as necessary.

14.1 External Audits

Performance audits, as well as on-site systems audits, by non-LvLI personnel and clients are an on
going, continual occurrence. Whether the audit is scheduled or unannounced, full cooperation with
the Judit team will be provided by the bbor::ltory st:1ff. A ftlll response to any deficiencies cited as
a result of J performance ;.lUdit or on-site visit will be :1JJrcssed within the schedule determined by
the client. The QA Manager is responsible for scheduling and coordin:-tting all external audits and

V
,ny r/su!t::lnt corrective actions.
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On-site evaluati on by agencies, clients, or designated third-party auditors (both government and
non-government) are routinely conducted to assure program compliance. These audits are
preferentially pre-scheduled with the client to ensure that appropriate personnel are available to
answer questions. However, audits may also be unannounced. In either instance, full cooperation
with the audit team by the laboratory staff during the on-site visit will be provided.

Program compliance may be defined as adherence to requirements for a specific certification or
licensing program, e.g., state certifications, NElAC, or adherence to specific project requirements.
Government program clients include State Regulatory Agencies, U.S. EPA, the Nuclear Regulatory
Commission (NRC), the Department of Defense, the Department of Energy, and the Department of
Agriculture. Non-government clients include industrial clients and engineering firms utilizing the
laboratory services for drinking water, groundwater, wastewater, hazardous waste, and mixed
wastewater, soil, air, tissue, and miscellaneous waste matrices. A list of all state and agency
accreditations is maintained by QA.

14.2 Perfonnance Audits

Internal performance audits conducted at the bench level provide the analyst with a tool to evaluate
the acceptability of a specific data set. This is accomplished through analysis of laboratory control
samples or spiked blanks of knOVvTI concentration to the analyst which must meet minimum
perfonnance standards. When these QC checks are performed in duplicate, method accuracy and
precision information can be generated to demonstrate the proper functioning of the total
measurement system.

Single blind performance audits (e.g., Performance Evaluation Studies: PES) are routinely
analyzed at !east semiannually as Water Supply (WS), Water Pollution (WP) and soil matrix
studies. DMRQA studies are perfonned annually in conjunction with WPstudies. Other
water/wastewater PES are received quarterly from confidential clients for full relITAL plus
selected wastewater parameters,

As :m additional fe:lture of the laboratory's internal QA Program, double blind performance
evaluation samples are submitted to the laboratory periodically for analysis. These samples
origin:ne both intern::l1ly and externally, and are scheduled through the laboratory's project
management system to ensure anonymity. Externally origimted samples are purchased from a
commercial vendor in a constituted form. The laboratory initiJtes these external double-blind
samples using the same procedures utilized for routine clients through a desigmted proje<tt

V
ranTer, to include, for eXJmple, assigning of work order numbers, forward scheduling the
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analyses, gener3tion of sample container orders so that samples arrive in standard containers~ etc.
111is system effectively gets samples in the laboratory for unbiased analysis. All deficiencies are
investigated by the quality assurance department and a corrective action plan is implemented.

Internally generated samples are handled in the same manner as the externally purchased double
blinds, except that they are prepared by the laboratory, unknown to the analysts, using NIST or
commercially available reference materials.

14.3 Systems Audits and Surveillances

The laboratory QA Manager has overall responsibility for monitoring the internal Quality
Assurance/Quality Control program. The QA Manager has a staff to provide in-house audits and to
review analytical data packages.

Internal auditors/assessors will either have formal training or documented experience perfonning
these functions. They will have the responsibility and authority to prepare for and carry out the
audit, as well as be accountable for developing a formal corrective action plan for any deficiencies

found.

Internal laboratory systems audits and surveillances will be conducted and documented such that all
laboratory sections receive an annual QA audit either independently or in conjunction with an
external audit. Unique client audit procedures and data requirements will be complied with as
specified contractually.. The internal audit consists of a review of laboratory systems, procedures,
and documentation. Internal systems audits include specific attention to issues noted in external
audits. Any deficiencies and/or deviations are documented and a summary report is prepared.
The following items may be included for focus in routine laboratory audits and sW"Veillances:

•
•
•
•
•
•
•
•

vLI

Life of reagents
Holding times
Interferences (if any)
Maintenance logs
Standards traceability
Preparation of glassware
Sample preservation
Equipment/instrumentation

•
•
•
•
•
•
•

Computer spreadsheets
Calculations
Standard deliverables
Lab book documentation
Safety
Method reporting limits
Current operating procedure
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An audit report is prepared and distributed to the responsible party, including the appropriate
supervisor. A maximum of one calendar month is given to address any recommended corrective
actions. The original copy of the completed responses is kept on file in the QA Section. QA also
conducts follow-uP audits to ensure closure of items noted in the respective original systems audits.

14.4 Raw Data Audits and Surveillances

All laboratory notebooks containing quality records are routinely reviewed by the analyst and a
second reviewer to assure correctness of sample and quality control calculations. In addition, all
active laboratory data books and QC files are subject to periodic audits/surveillances by QA
personnel and/or Unit Leaders.
Raw data evaluations will be based on the following completed infonnation, as applicable:

• Parameter and method
• Instrument ID and settings
• Date and full signature of analyst
• Valid standard curve
• Frequency of QC
.' QC calculations and recoveries
• Sample calculations
• Neatness and ease of data interpretation

Reviewed data will be documented as "reviewed by" and signed (initials or full signature) and
dated by the reviewer.
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15.0 QUALITY ASSURANCE REPORTS

Qu::l1ity assurance reports communicate qU31ity st3tus and needs to upper management. By providing
summaries of quality data and analysis of relevant situations, these reports provide management a
feedback loop to monitor the effectiveness of laboratory improvement activities. Quality assurance
reports distinguish between major and minor issues, while minimizing false alarms. The reports
emphasize objectiye quality measurements, but when subjective elements are reviewed, these are
reported without blame.

For day-to-day problems, a Sample Discrepancy Report (SDR) and/or Corrective Action Report (CAR)
are used. These forms are typically used for process related circumstances requiring immediate
attention (Refer to Section 13.0). Distribution of these corrective action documents includes the
appropriate Project Manager and/or Section Manager that must acknowledge and approve the
corrective actions in order to remedy project related out-of-control situations.

In addition, regular QA meetings are held with management (operations and technical), during which
the items listed in Sections 15.1 - 15.4 are discussed. An outgrowth of these activities are various
informal "reports", which are written documents or summaries to track and resolve both new and long

term objectives and issues.

15.1 Performance Evaluation Studies (PES)

Results of both external and internal performance 3udits are distributed to laboratory line management
for review and action, as appropriate. Any required response to deficiencies must be submitted to QA
for review. After acceptable corrective action responses are received for all noted deficiencies, a
summary of the results with attached responses is distributed.

15.2 N:!ency and Client On-Site Audits

On-site evaluations of laboratory facilities and procedures are conducted by external auditors to ensure
conformance to the requirements of their respective programs. These are scheduled and coordinated
through the QA Section. All audits and review findings are documented as follows. The summary
evaluation received from the client reporting findings and/or recommend3tions and observations are
distributed ti1rough the QA Section to laboratory line management for review and action, as
appropriate. Any required response to deficiencies must be submil1ed to QA for review. After
3cceptable corrective action responses are received for all noted deficiencies, a summary of the results
with attached responses is distributed.
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15.3 ManaQement Svstems Reviews

The laboratory manager reviews the quality system at least annually (SOP QA-005 and QA-121) to
ensure its continuing suitability and effectiveness in satisfying client requirements. At a minimum, this
review is performed through the evaluation and revision of this Quality Assurance Manual (QAM) and
a memo, letter, or e-mail acknowledging review and discussion of the Quality Assurance Manager's
Annual Quality System Assessment report and associated goals and objectives.

Management reviews of specific quality system elements may be performed through continuous
improvement activities, monthly QA reports, process changes, standard practice revisions, and/or audit
reports/responses. Documentation of these reviews are not required unless it is inherent in the review
mechanism (e.g., approval signatures on standard operating practice revisions).

15.4 Emplovee Orientation and Training Activities

Orientation to laboratory policies and procedures, in-house method training, and employee attendance
at outside training courses and conferences all contribute toward employee proficiency. The Quality
Assurance Section in conjunction with the Human Resources Section are responsible for maintaining
documentation of these activities. The QA section maintains this information and makes it available to
managers and staff for planning and evaluation.
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16.0 WASTE MANAGEMENT

Wastes generated in the laboratory can be divided into four types: hazardous, non-hazardous,
radioactive, and mixed wastes. The EPA defines wastes as hazardous if they exhibit the
characteristics of ignitability, corrosivity, reactivity, or toxicity as identified in 40 CFR 261,
Subpart C, or are listed in 40CFR 261, Subpart D. For the intents and purposes oflaboratory waste
management procedures, ·substances that may be disposed of as hazardous wastes include, but are

not limited to:

•

•

•

•

•

•

•

Envirorunental samples.
(Disposed 30 days after the data report is submitted to the client unless longer specific
contract/program requirements were established. Disposal may include return of the
samples to the client.)

By-products of sample preparation or analysis.

Standards or reagent solutions.

End products of sample preparation or analysis.

Used chemicals, or chemicals that have exceeded their shelflife.

\Vaste products generated from spill cleanup.

The laboratory maintains detailed SOPs for Waste Management in the OP Manual, WM
series OPs.
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17.0 HEALTH AND SAFETY

It is the policy of Lionville Laboratory Incorporated to assure that its employees are provided a
work enviromnent in which they are secure from recognized health and safety hazards. In addition,
LVLI is comn'lirted to protecting the public and the environment from potential hazards that may
result from .laboratory activities. To accomplish these objectives, all reasonable precautions are
taken to ensure that exposures to potentially hazardous materials are maintained as low as possible
for employees and members of the public. Employees conduct work activities in accordance with
all applicable health and safety regulations, and corporate guidelines.

LvLI adheres to the health and safety policies as presented in SOP HS-005 "Chemical Hygiene
Plan" and related supplements, as well as in the HS series of SOPs in the Standard Procedures
Manual.
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OPMAST Query Report

GROUP OP NUMIMETHOD REV MOD OP TITLE EFF DATE comme"ts

DM

. DM-001 00 A Data Reporting 05/1512002

DM-002 01 B QualitylNon Quality Records 0712412002

DM-003 00 A Facilities Descriptions 09/0512001

DM-004 00 B Transmittals, Retrievals, and Return of Archive Boxes 05/1512002

DM-006 00 A Data AssemblylDocument Control 09/0512001

DM-009 00 0 Purging Data 08/2112001

DM-014 00 0 Review of Subcontract Laboratory Data 08127/2001 renamed from SR-014

DM-015 00 A CCS, Data Reduction, Review, and Reporting for Inorganics 09/05/2001 renamed from 21-13-015

DM-018 00 0 Data Review Checklists 08/2912001

DM-600 00 A EDD Generation and Transfer (client and program specific transfers 0511512002

GE

GE-0002.1 00 0 GC Preventive Maintenance Procedures 06/2612001

GE-0015 00 0 Alternate Sample ID Labeling 06/2612001

GE-004.2 01 0 CLP Analysis of PESTICIDESIPCBS by EPA SOW OLM04.2 (May 03/15/2002

GE-0504 00 A 1,2-Dibromoethane (EDB) and 1,2-Dibromo-3-Chloropropane (DBC 12/0111932

GE-0505 00 0 Anal. of Organohalide PesUPCBs In water by MicroextrlGC 08/2112001

GE-QS07 00 A Determination of Nand P containing Pests in water by GC NPD 12131/2002

GE-0508 00 A Determination of Chlorinated Pesticides in Water by GC ECD 12131/2002

GE-0515.1 00 A Determination of Chlorinated Acids in Water by GC ECD 12131/2002

GE-8015 00 0 Total Petroleum Hydrocarbons, (Extractable) by GC 08127/2001 renamed from 21-16-8015

GE-8081 00 A Organa-Chlorine PestlcldeslP.CB by SW846 method 8081 & 8082 1212112001

Thursday, October 17, 2002
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GROUP or NUMIMETIIOD REV MOD OP TITLE EFF DATE comments

GE-8082 GC Analysis of PCBs by SW846 Method 8082 draft

GE-8141 00 0 Determination of Nand P Containing Pesticides 07112/2001 renamed from 21-16-81<11

GE-8151 00 A Chlorinated Herbicides by SW846 method 8151A 05/20/2002

GV

GV-0502.2 00 0 Volatile Org Compds in Water by Purge & Trap Cap Column GC 07/30/2001

GV-8015 00 A Total Petroleum Hydrocarbons, (Purgeable) by GC 05/15/2002

GV·8021 00 0 Purgeable Halocarbons & Aromatics by Purge & Trap GC 08/27/2001

GV-RSK175 00 0 Non-Halogenated VOA (C1-C3) in water by GCIFID draft

HS

HS-003 00 0 Non-Lvll Personnel Instructions 06126/2001

HS-004 00 0 Hood Airflow Survey Procedure 07/10/2001

.:--.'-
HS-005 01 0 Chemical Hygiene Plan (Laboratory Health and Safety Manual) 02/05/2002

HS-007 00 0 Right-to-Know Training 05/09/2001

HS-Ol0 00 0 Chemical Materials Handling: Glossary of Terms 0812712001

HS-014 00 0 Laboratory Spill Response Plan 08/2712001

HS-016 01 A Preparedness, Prevention, and Contingency (PPC) Plan 01123/2002

L-HS-015 00 0 Hearing Conservation Program 06/0412001

IS

IS-001 00 0 Information Systems
07/1912001 renamed from L-IS-Q05

IS-002 00 0 Computer Backup
0711912001 renamed from l·IS-oD3 a

15-003 00 0 QA Requirements for Software 0711912001 renamed from 21-11A-oD1

IS-004 00 0 L1MS Routine Maintenance 07/1912001

15-005 00 0 Site Administration Manual 0812712001 RESTRICTED D1STRIBU

Thun.Cfnher 17, 1001 page]"!.
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GROUP OP NUM/METHOD REV MOD OP TITLE EFF DATE comments- -
LC

LC-0022 00 0 Standards Documentation for HPlC 08124f2001

LC-0023 00 0 Determination of Benzoic Acid. Chlorobenzoic Acids and Chlorendic draft

LC-0025 00 A NG & PETN by HPlC Qm~12QQ2
lC-8310 00 0 PAH by HPLC 0810112001
LC·8330 00 0 Nilroaromatic and Nilroamines by HPLC 08/24/2001 ..

MB

MB-0002 00 0 GCfMS Preventive Maintenance 08f24f2001
MB-004.2 02 0 GCfMS Analysis of Semivolalile compounds Based on SOW alMa 04/05/2002
MB-0525.2 00 A Determination of Organic Compounds In Drinking Water by llquid.S 1112712001

MB-0625 00 0 Semivolatile Organic Compounds by Cap Column GCIMS 05/15f2002

MB-8270C 00 A GCIMSI8NA: Capillary Column 11127/2001

MB-8280 00 A Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated D 06127f2001

MB-8280A 00 A Analysis of Polychlorinated Dibenzo·p-dioxins and Polychlorinated D 06127f2001

ME

ME-0002.1 00 0 Instrument Maintenance: ANICPfHg 08107f2001

ME-0003.1 00 0 Instrument Calibration: AA, ICP 0810712001

ME-D007 00 0 ICP Interelement Correction (lEG) Determination 0710212001

ME-oooa 00 0 Updating and Archiving rcp Data Files 08127f2001

ME-0009 00 0 Determination of Quarterly Linear Ranges for the ICP 0810712001

ME-OOlO 00 0 Determination of InstrumentDetection Limits (IDLs) for ICPIGFANC 0812712001

ME-0012 00 0 Verification of Metals Standard Solutions 0812712001

ME-0013 00 0 Metals SamplefDigestate Disposal 0812712001

ME-0025 00 0 Speciation of Arsenic in Natural Waters and Sediments 08127/2001
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GROUP OP NUlvflMETHOD REV MOD OP TITLE EFF DATE comments

PM-012 00 0 Production Meeling 08/24/2001

PM·014 00 0 Sample Subcontracting Procedure and Checklist 08/24/2001

PM-017 00 0 Requirements for Third Party Data Validation (Review) 08/27/2001 renamed from L-SR-Q17

QA

L-QA-005 00 0 Annual Quality Assessment Process 05/08/2001

L-QA-Ol0 00 0 Duties and Responsibilities of the QA Section Manager 0510812001

QA-OOI 01 0 Laboratory Quality Assurance Manual 10/16/2002

QA-004 00 0 Standard Operating procedure (SOP) Change Protocol 08/09/2001

QA-006 00 0 Procurement Quality Assurance 0812712001

QA-007 00 A Laboratory Reagent Water 03122/2002 renamed from L-WC-0004

QA-008 00 0 Subcontract Laboratory On-Site Audit 08/27/2001

QA-009 00 A Laboratory Analyst Signature List 0111112002

QA-Oll 00 0 Subcontract Laboratory Qualification and Experience 08/23/2001 renamed from SR-Ql1

QA-l00 00 .A Routine Temperature Checks 12/20/2001

QA·l0l 01 A Thermometer Calibration, Use, and Care 12/05/2001

QA·l02 00 A Daily Balance Check 12/18/2001

QA-l03 00 0 Solvent Approval 0812312001

QA-l05 01 0 Corrective Ac1ion 08/14/2002

QA-l06 00 0 Document Control 0812312001

QA·l07 00 A Laboratory Analy1ical NotebookslLogbooks 08/14/2002

QA-112 00 0 QC Sample Storage and Ordering 08/27/2001

QA·114 00 0 Micropipette Calibration 09120/2001

QA-115 00 A Employee Training Procedure 0113112002

OA-118 00 0 Reqts and Prep of Bound Lab Notebks/Benchshts and Anal. Logs 0812712001

QA-121 00 0 PBA: Proficiency Tests and Management Reviews 0812712001
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GROUP or NUMIMETHOD REV MOD OP TITLE EFF DATE comments

QA·122 01 0 Internal Audits 07/24/2002

.QA-123 00 0 Preparation of WQAC Refrigerator Blank Samples 0812712001

QA-125 00 0 Manual Integration 08/2112001

QA-126 00 0 Control of Restricted Analytical Standards 081231200\

QA-130 00 0 laboratory Security 07119/2001

QA-131 00 0 Criteria for Data Rev and Summary of Internal QC/Accept Crlt 08124/2001

QA-132 00 0 Laboratory Quality Control Limits and Control Charts 08120/2001

QA-134 00 0 Reagent, Solution and Standard Traceability 08123/2001

QA-136 00 0 Mitigation of Sample and Laboratory Contamination 09/10/2001

QA-139 00 A Sample Discrepancy Report (SDR) 08/14/2002

QA-140 00 0 Method Validation Studies (MOL, IOl, P&A) 08/2712001

QA-141 00 0 InstrumenVEquipment Tag-out 08/2712001

OA-147 00 0 . laboratory SOP Ufe Cycle 08/21/2001

RA
RA-001 00 0 Detennination of Gross Alpha and Gross Bets Radioactivity DRAFT

RA-002 00 0 Oetennination of Tritium in Watrt by Liquid Scintillation Counting DRAFT

RA-OOJ 00 0 Planchet Cleaning 10/16/2002

RS
RS-OOI 01 A Radiation Safety Training Manual 08/19/2002

RS-l0l 00 A Radioactive Sample Receipt and Log-in Procedure 0112312002

RS·l02 00 0 Radiological Sample Screening Methods 08127/2001

RS-l04 00 0 Radioactive Materials Shipping Procedure 08/16/2001

RS-l06 00 0 Sample Handling Protocol For Chem Anal of Rad Samples 08/14/2001

RS-l09 00 0 Radioactive Sample lntennediate Handling and labeling 08/14/2001

RS·110 00 0 Operation of the Tennelec LB510o-W 08/14/2001

Thll.C((Jher 17, 2002
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GROUP OP NUMIMETHOD REV MOD OP TITLE EFF DATE comments
- -

SPO·3510C 00 A Separatory Funnel Extraction: Method 3510C 10/22/2001

SPO·3520C 00 B Continuous liquid-liquid Extraction Method 3520C 03/25/2002

SPQ·3540 00 0 Soxhelet Extraction by SW846 Method 3540C 07130/2001

SPO-3550 00 0 Sonication Extraction for Exlradables 071021200'

SPO-3580 00 0 Waste Dilution for Semivolatiles (BNA) 08/2112001

SPO-3620 00 0 Florisil Clean-up Method 3620B 07119/2001

SPO-3640 01 0 GPC Cleanup 03/15/2002 renamed from 21-16-3640

SPO-3660 00 0 Sulfur Cleanup 03/15/2002

SPO-3665 00 0 Sulfuric AcidlPermanganate Cleanup 0713012001

SPO-5035 00 0 VOA soil prep by SW846 method 5035 0812112001

SPO-8151 00 A Chlorinated Herbicide Extraction by SW846 method 8151A 05116/2002

SPO·82BO 00 A Polychlorinated Dibenzo-p-dioxin and Polychlorinated Dibenzofuran 06/27/2001 renamed from 21·16L350

SPO·B280A 00 A PCDD and PCDF Extrac1ion and Cleanup by 8280A 06127/2001

SR
SR-OOI 00 0 Bottle Orders: Preparation/Shipping OB/27/2001

SR-001.1 00 0 Preparing Solution for Preserving Sample Bottles 09/10/2001

SR-002 00 A Sample Receipt & Log In 0411512002

SR-002.1 00 A Verification of pH Preservation Upon Sample Receipt 05/14/2002

SR-002.2 00 0 Residual Chlorine in Drinking Water Samples 0912312002

SR-004 00 0 Custody Transfer RecordlLab Wor!< Request Instructions 08/28/2001

SR-006 00 0 Trip Blank Preparation &Approval 0911012001

SR-009 00 A Intemal Tracking of Env. Samples,Extracts, and Digestates 12/12/2001

SR-Ol0 00 0 Use and Care of the Infrared Thermometer 0812312001

we
L-WC·0375.4 00 0 Sulfate (Turbidimetric) 05/1112001 renamed from 21·15-0375

Thurs!!nJ', October 17, 2002
Page Rof 11



GROUP OP NUMIMETHOD REV MOD OP TITLE EFF DATE comments

WC-0002 00 0 Instrument Maintenance: Wet Chemistry 08114/2001

We-OOI6 00 0 Wet Chemistry Standards Preparation Frequency 09/10/2001

WC-0017 00 0 Use Maintenance and Calibration of Dissolved Oxygen Meter 08/27/2001

we-002' 00 0 Hydrazine Analysis Oa12712001
WC-0051 00 0 Heat of Combustion, BTU (Bomb Method) 08127/2001 renamed from 21-15-0051
WC-0054 00 0 Chlorine In Solids: Oxygen Bomb Method 08/27/2001 renamed from 21-15-0054
We-0055 00 0 Formate and Acetate by Ion Chromatography 08127/2001

WC-0120.1 00 0 Specific Conductance 07/3112001
WC-0130.2 00 0 Hardness (EDTA Titrimetrlc Method) 08127/2001 renamed from 21-15L-013

WC-0150.1 00 0 pH by Electrometric Measurement (Aqueous Matrix) 08/27/2001

WC-0160.1 00 0 Total Dissolved Solids 07/10/2001 renamed from 21-15L-016

WC-0160.2 00 A Total Suspended Solids 05/16/2002 renamed from 21-15-0160

WC-0160.3 00 0 Total Solids 08/20/2001 renamed from 21-15-0160

WC-0160.4 00 0 Volatile and Fixed Solids 08/16/2001 renamed from 21-15-0160

WC-0160.5 00 0 Setteable Solids by Imhoff Cone 08/20/2001

WC-0160.6 00 0 % Solids, % Moisture, % Ash, & % Volatile Solid Detemination 08124/2001

WC-0300.0 00 A Inorganic Anions in Water by Ion Chromatography 12/12/2001

WC-0305.1 00 0 Acidity (Titrimetric) 08120/2001 renamed from 21-15-305.

WC-0310.1 00 0 Total, Hydroxide, Carbonate, and Bicarbonate Alkalinity 07110/2001

WC-0325.2 00 0 Chloride by Automated Ferricyanide using the Lachat QuikChem AE 07/12/2001 renamed from 21-15L-032

WC-0330.5 00 0 Total Chlorine Residual (Colorimetric) 07131/2001 renamed from 21-15L-330

We-0335.2 00 A Cyanide, Total and Amenable 10/04/2001

WC-0340.2 00 0 Fluoride by ISE (ION-5pecific Electrode) 08127/2001 renamed from 21·15L..Q34

WC-0350.3 00 0 Nitrogen, Ammonia (Potentiometric. ISE) 0812712001 renamed from 21-15-0350

WC-0351.4 00 A Total Kjeldahl Nitrogen (TKN) 02125/2002
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GROUP OP NUM/METHOD REV MOD OP TITLE EFF DATE comme"ts- -
WC-0353.2D 00 0 Nitrate-Nitrite by Automated Cadmium Reduction in Drinking Water DRAFT

WC-0353.2M 00 0 N03-N02 Auto Cd Reduct using the Lachat QuikChem AE Anal 07/27/2001 renamed from L-WC-0353

WC-0365.2 00 0 Phosphate-Phosphorus 08/24/2001

WC-0370.1 00 0 Silica, Dissolved 08/2112001 renamed from 21·15·(mO
WC-0377.1 00 0 Sulfite (Titrimetric Iodine) 08/16/2001 renamed from 21-16-0377

WC-Q405.1 00 0 Biochemical Oxygen Demand, 5-Day 08/28/2001 renamed from 21-15-0405

WC-0410.5 00 0 Chemical Oxygen Demand (Tilrimelric) (410.2 or 410.51) 08/24/2001

WC-0413.1 00 0 Oil & Grease (Gravimetric) 07/10/2001

WC-0413.2 00 0 Oil & Grease, Total Recoverable for Water Samples (Spectrophotom 08/20/2001 renamed from 21-15-0413

WC-0415.1 00 0 TC, TOC, DOC, and TIC in Water by Dohrmand 0-80 Total Carbon 07/10/2001 renamed from 21-15L-041

WC-0415.2 00 0 Total Organic/Inorganic Carbon in Soil Sludge and Sediment 08/24/2001

WC-0418.1 00 0 Total Recoverable Petroleum Hydrocarbons and OillGrease by Infrar 08124/2001

WC-0420.2 00 0 Automated Determination of Phenolics by 4-MP (Lachat Quikchem 09/10/2001 rename from 21·15L-0420

WC-0425.1 00 0 MBAS (Colorimetric) 08/2712001 changed from 21-15-0425

WC-l0l0.1 00 0 Flash Point (Pensky-Martens Closed Cup) 08/24/2001

WC-lll0.1 00 0 Corrosivily by Coupon 08127/2001 renamed from 21-15-1110

WC-1664 00 0 N-Hexane Extractable Material (HEM and SGT-HEM); Oil and Greas 04/19/2002

WC-7.3.3.2 00 0 Test Method for Determination of Reactive Cyanide 07130/2001 renamed from 21-15-9010

WC-7.3.4.2 00 0 Test Method for Determination of Reacting Sulfide 0713112001 renamed from 21-15L-903

WC·7196 00 0 Hexavalent Chromium (Colorimetric) 08/09/2001

WC-9020B 01 0 Tolal Organic Halides (TaX) 0612412002 renamed from WG·9020.2

WG·9030.1 00 A Sulfide (Titrimetric) 12113/2001 renamed from 21·15L-903

WC-9041 00 0 pH (pH Paper Method) 08124/2001

WC-9045 00 0 Corrosivlty by pH (Solids) 0713112001

WG-9071 00 0 TRPH and Oil/Grease by IR: Preparation for Solid Samples 0713112001

ThursDay, October 17, 2002
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GROUP OP_NUMIlrIETHOD REV_ MOD OP TITLE EFF DATE comments

WC-9095A 00 0 Paint Filler Test for Determination of Free Liquid 08/2412001

WM
WM.{)01 00 0 Hazardous Waste Management 06/26/2001

WM.{)02 00 0 Hazardous Waste Segregation 07110/2001
WM.{)03 00 0 Hazardous Waste Personnel Training 08/14/2001
WM-006 00 0 Waste Analysis Plan 08/2212001
WM.{)08 00 0 Waste Management Tracking 07/10/2001

WM-009 01 A Container Disposal 0211112002

WM-011 00 A Satellite Accumulation Area Requirements 12112/2001
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1I00"\"ILLE LAnORATORY L'JCORPORATED

L\ 130R.-\TORY :\..'i.\LYTICAL l\'STHL~IE"'"T..\TION .-\V:\fL\l1Il.ITY

Type and Model

G:1S Chrolll:l1CH!r:lplv:v1:15S Soectrophotorncters!D:lIa SV51ems

• Hewlett-P:1cbrd J\t1SD/S970: j\'):1SS Selective Delector; Model S890 g:1S chrol11:11ogr:1ph; equipped \\ith
c:1pillary column: with DOS Chem St:ltion Data System - Purchased in 1996

InstmJ11cnt ill: K; SIN 2960Al2031 (EPA 524)

Instrument ill: X; SIN 2923AI2171 (EPA 524)

• Hewlen-P:1ckard MSD/597I: Mass Selective Detector; Model 5890 gas chromatograph; DOS
ChemSt:1tion G 1034C version e.0 1.05 data system, Enviroquan Software; capillary column injector;
H.P. Model 7673 :l utosampler; 75K NBS library - Purchased 1991

Instmment ill: A; SIN 3 118A02692 (EPA 525)

• Hewlett-P:1ckard MSD/5972: Mass Selective DeteclOr; Model 5890 gas chromatograph; DOS
ChemSt:1tion G 1034C version e.0 1.05 data system, Enviroquan Software; capillary column injector,
H.P. Model 7673 3utosampler; 75K NBS library - Purchased 1993. 1994

Instmll1ent ill: C; SIN 3307A00293 (EPA 524) Instrument ill: H; SIN 3329A00557 (EPA 524)

Instrument ill: D; SIN 3329A00689 (EPA 525)

• Hewlett-Packard MSD/5972: Mass Selective Detector; Model 6890 gas chromatograph; DOS
ChemStation G I 034C version e.0 1.05 data system, capillary column injector; H.P. Model 7673
aUlOsall1pler; 75K J'.TBS library. Purchased 1995, 1996

Instrument ill: E; SIN 3524A03060 (EPA 524)

Instrument ill: N; SIN 3524A03032 (EPA 524)

• Hewlen-Pack:ud MSD/5973N: Mass Selective Detector; Model 6890 gas chromatograph; DOS
ChemStation G 1034C version e.0 1.05 data system, capillary column injector; H.P. Model 7673
aUlosampler; 75K 1'.TBS library - Purchased 2001 .

Instrument ill: G: SIN USI0461225 (EPA 524)

Instmment ill: J; SIN USI0461239 (EPA 524)

Tekm;u Puree :1nd Trap (located in GCIN1S):

• LSC 2000 concentrator, with ALS 2016 autosampler: SIN 91317005
• LSC 3000 concentr3tor, with ALS 2016 3utosall1pler; SIN 95272009 (ID# N); 94057004 (ill # X);

9530214 (ID# H); 93209002 (ID# C)
• Varian Archon Purge & Trap Autosampler; SIN 122516; 12253

G<lS Chrol11alOerClphs :Jnd Detectors

GC inc:tnllnent dec:criptions li5ted below Jist specific instnJJllent/detector inform:Jtion.

• Hewlel1-P:1ckard Model 5S90A: ill = GC H , configured for YOA- Purch8sed in 1983;

• Hewlett-Packard i'vlpdel 5S90 Series 11: ill = GC 14/GC 15 - Purchased in 199L

ID = GC IJ/GC 17/GC20 - Purcha5cd in 1989; ill = GC J. configured for YOA· Obtained from Field
L1b 1993

Instnul1ent ill: GCIJ; SIN 2413.'\05621 (EPA 504,505) Instrument rD: GCI7; SIN 2750A17875 (EPA 508)

IJlstnllllent ill: GCI4; SIN 3203A.:l0316 Instrument ID: GOO; SIN 2750AI8142 (EPA 508)

Illstnunent ID: GC 18: SIN 29S0A27675

• Hcwlctt-P:1ck:1rd jvJpdel SS90 Series Il: rD = GC F. configured for YOA: Purc!l:1sed rental

• Hewlcll-P:1ck:1rd ;-"')0llcl 5S90A: ID = GC 22 - Purch:15cd in 1991 (:1cqllired from Stockton, CA l<lb in
1995)

• Hcwlctt-P:1ck:lld ~vll1del 5S')OA: - (acquired from STL in 1999) NPD & FPD detectors

Quantity

~

1

4

2

5•
1
4

I

2

-'.Q
I

6
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LJOl\'VILLE LABORATORY INCORPORATED
LAI30RATORY A.l\'ALYTlCAL l~STRUMENTATlONAVAll.ABILITY

Type and ;\'lodel

Instnllnent ID: SIN2643 A 11 022

• Varian 3400: lD = GC E, configured for VOA - Obtained from Field Lab 1993 (used); ill = GCD,
configured for VOA - Obtained from Field Lab 1994 (used)

• Varian 6000: lD = GC G, configured for VOA - Obtained September 1992 (acquired from Stockton, .
CA Lab); ID = none - Obtained from Field Lab 1993

• Carlo-Erba Model 5300 Mega Series, temperature programmed, with autosampler - Purchased in 1986

SIN 205346

• Fisons GC SOOO, with autosampler: ill =none - Leased in 1993. SIN 269934 (EPA 507)

The ::lutosamplers listed below ::lre ;Jv::lilable to be connected to one oflhe nbove GC instruments.

• Model 7673AIB autosampler for continuous sample analysis

The GC lilhoriltorv is equipped \\ith one or more of the following detectors. installed as indicated above or
as backup spares:

• Electron Capture Detector (ECD)
• Flame Ionization Detector (FlO)
• NitrogenlPhosphorous Detector (NPD)
• Photoionization Detector (FlO)
• Hall, Electrolytic Conductivity Detector (HECD)

PlIfge ilnd Trilps (locmed in GC

• Tekmar LSC 2 concentrator, with ALS 10 autosampler
• Tekmar LSC 2000 concentrator, with ALS 2016 autosampler
• Tekmar LSC 2000 concelllrator, with ALS 2016 autosampler and heater
• Tekmar LSC 3000 concelllrator, with ALS 2016 autosampler and heater
• 0.1. 4560 concentrmor, with DPM-16 multi sampler and heater
• 0.1.4560 concentriltor, with DPM-16 multi sampler and heater
• 0.1. 4560 concentrator. with DPM-16 multisampler and heater

Hieh Pressure Liquid Chromatogr:lph

• Hewlen Pilckard 1050 HPLC equi pped with HP ;Jutosampler and HP UV detector and HP fluorescence
detector. Purchased in 1991

• Hewlen Packard 1050 HPLC equipped with HP :lutosampler and HP photodiode array UV detector.
Purchased in 1994

• Hewlett Pilck:lfd 1050 HPLC equipped wilh HP :lutosilmpler ilnd HP UV detector ilnd HP fluorescence
detector. Obtained from STL 1999.

SINs: 3141 AO 1115 (:lUlOsilmpler); J40SA02694 (pump); J 114A00267 (heater)

Registration Number for J-1PLCs: G2IS0AA. G2170AA. G2171AA

i\ tomic Absorpt ionlMercury App::lr:ltlls

• Perkin-Elmer ModelS 100 gr:lphite furnace AA :llld Zecm:1n bilckground correction, ::mtosampler
pllfchascd in 1990. SIN 140425 (SM 31138. EPA 200.9)

• Perkin-Ellller Model 51 OOZL graphite fUrI1:lce AA with Zeel1l:ln b:lckground correctjon, 3utosampler 
pllfchased in 1992 (in stor:1ge) (N/A)

• Leem:ln Llbs Model PS200 Mercury An:llyzer with autos:l1npler - Instrumcnt ill: HG 1; SIN 1014A
Purchased in 1991. ]llstnllnentlD: HG2; SIN .:1016 Purchased 1994 (EPA 245.1)

Quantity

2

2

I

-.2
9

34

16
5
3
6
5

2
2
I
1
1
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LJ Ol\'\'lLLE LA nORATORY L'\ICORPORATED
LABORHORY A.'IALYTICAL L,\,STRUMENTATION AVAfLABILITY

Type and Model

Inductively Coupled Plasma - An:llvzers

• Thermo hrrell Ash Em'iro II PolysclIllCAP with host computer :lnd :luto sampler - Purchased in 1991

SIN: 67190 (EPA 200.7)

• Thermo J:lrrell Ash ICAP 61E Tr:lce Analyzer with data system :lnd random access autosampler
purchased 10/94 (EPA 200.7)

SIN: 325490

Automat.ic Analyzer

• LACHAT QUIKCHEM AE - With :Juto diluter, :Jutos:Jmpler, PC and printer - Purchased March 1992

SIN: 2000-D411 (EPA 353.2)

Ion Chromatoer<1ph

• Dionex Model 2020i - Purchased in 1984, upgraded with 1989 interface, 286 computer and software

SIN: 842032 (EPA 300.0)

• W;J1ers ActiON Analyzer with Model 431 detector and Model 717 <1utosampler with 386
computer/printer - Purchased 1992 (In storage)

Or!!<1nic. Inort'(Inic <1nd Total Carbon Analvzers

• Dohrmann Envirotech Analyzer Model DC-SO - Purchased in 1984, 1988 (1 model with combustion
furnace)

Total Org,lJlic H(liide AMlvzer

• Mitsubishi TOX 10E - Purchased in June 1992

Spectrophotometers

• Perkin Elmer Lambda 3 - Purchased in 1983, 1991 (SM 4500CN-E)

• Leeman L(lbs Automated Cyanide Analyzer - Purchased 06/94 (In storage)

pH/ Ion Anillvzer - Purchased in 1978

• Orion Model 901 pH/ion meter with Model 658 switch and various specific ion electrodes. SIN 98627

• Orion Model 520A pH/ion meter. SIN 008443 (SM 4500F-C)

• Corning Model 425 pH/ion meter. SIN 07760 (SM 4500F-C) purchased 2002

B<11<1nces

• Analvtical B<1lance, various makes, purchased various time
• Top-ioader Balance, various makes

TeLP Tumblers :lnd Zero He<1dspilCe Extractors

• Lars Lande. 10 compartments with DJ)'lon split phase gcar mOlar. Purchased January 1990 (Tumbler
# I & #2) and October 1990 (Tumbler #3 & #4

• Zero Headsp<1ce Extractors (ZHE) - Environmental Express. Purchased October 1990.

DistilJ:lIion ApP(lr:ltus

• Andrews 10 station midi distilJmion. Purchased 1993 (In storage)
• Leeman C)':lnide midi distill:1tion AP 1214. PlITchased 1994 (1n storage)

lliuid Scintill:1tion COlllller: Tritium

• W:l1l:1c Model 1414 low level liquid scintillation counter with :llphalbeta separ:ltion. Purchased 1996
(Serial No. 4140087)

Gas Flow Proronion:ll Connter (Gross Alph:tIReta)
• Tennclec LB 5100W

Quantity

-l
I

-l
I

-l
1

-l
2

-.
.2

2

I 1
I
I -lI
I
I 2
I
I
I
I
I

1I

-ll
II
II

4 :llld 18

4

18

2

I
I

--l
I

•I"
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LJO~VILLE LABORATORY L"ICORPORATED
LABORATORY A..'1AL'rTICAL t'STR Lr:\'lEl\'TATl ON A VA IT..ABILITY

TJIlC and :\1odcl Quantity

R:1di:1tion Detection Instnlment:1tion

•
•
•
•
•
•

Ludlum Model 3 with Model 44-9 Pancake GM Probe

Ludlum Model 19 Micro-R meter

Ludlum Model 177 with Model 44-9 Pancake GM Probe

Ludlum Model 1000 Scaler with 44-9 miscellaneous probes: 1 Alpha 43-2. 1 Alpha 43-9~ IBeta 44-1

Ludlum Model 3 Personnel Contamination Meter with Model 43-5 AJpha Scintillation Probe
Tennelec LB 51 OOW

-.TI.
17

3

7

2

3

Gel-Permeation Cleanup Appar<ltUs

• Waters Model #5717/600/486/610 with Enviro gel cleanup columns. ill: GPC#4. Purchased 1995.
SIN MX5HJ'v18022M

• ABC Model 1002B. ill: GPC #3. Purchased 1991.

• ABC Model AS2000. ID: GPC #5.

Sonicators

• Tekmar Sonic Disruptors witIl appropri:Jle and various horns and tips purchased at various times from
1988 to the present.

Blowdown Appar<Jtus

• N-EVAP Organomation Analytical E"apormor. Model 115; ill: L234. Purchased 1994. SIN 8395

J
1

1

1

~

6

1
1
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Linrwille L:lboratol)' Equipment .'\v:lilability: QA Responsibility

R\L\.'"CE ;\1ASUFM.TIJRER A."D LOC\T10N
A = Analytical Bal;mcc T= Topload Balance

Annual Calibration Ccrtific:ltiol1 Jut: in August

I ID# \[1\1.AJ''UFACTITRER I SERL\L# I ;\'IODEL# I TYPE I LOCATlON II LOGBOOK # I
B-1 Menler BS5696 ..\EI63 A GCYOA 8848

B-2 Sartorius 40050015 LC520D A HPLC 8833

B-4 Mcnler GOl878 AE200 A Rad Screen 8834

B-5 Mcnler H78476 PM460 T Wet Lab 8835

B-6 Menler F78009 PM460 T Wet Lab 8836

B-7 Menler P37496 PB302 T Log-In (not in use) 8837

B-8 Menler G29234 AE200 A OSPU 8838

B-9 Menler 119245 PJ360 T OSPU 8839

B-14 Menler ill I 127 AE240 A Metals 8840

B-15 Menler J48724 8B3oo T Rad Screen 8841

B-20 Menler LSI199 AE260 A Met DigIHg Room 8842

B-23 Menler H07844 PJ3000 T OSPU 8843

B-29 Menler N36951 AE260 A HgRoom 8844

B-30 Menler N71508 PB302 T MSVOA 8845

B-31 Sartorius 50509217 BP210D A WetChem 8846

B-32 Menler K27359 AElOO A TOC & TOX Room 8847

B-33 Menler Tag,ged out PM4000 T TCLP N/A

S Cuss WEIGHT SET In # MA'1.:rAcn:RER LoCA1101'1 I A'''ciA!.. CALIBRA1101'1 DATE

WQAC-9805-WTloo TroenUler OSPU 9/10

WQAC-9606-WTIOI Troel1Uler GCIMS YOA October

WQAC-9606-WTI02 . TroenUler Wet Chemistry Qctober

WQAC-9805-WTI 03 TroenUler GCVOA 9/10

WQAC-9606-WTI04 Troenuler HPLC October

WQAC-9606-WTI05 TroenUler Wet Chemistry October

WQAC-9606-WTI06 Troelnner Rad Screen October

WQAC-9805-WTI07 Troelnner Met DigIHg Room 9/10

WQAC-9805·WT108 TroenUler Hg Room 9/10

WQAC-9806·WTIIO Troemner QA (full set. not in use)

WQAC-311 47 Troemner QA (full set, not in use)

Page I of I 10/17/02
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!ennsY!"Jnia' Oep;jrtrTIent of Environmental Prolection

Laboratory Scope ofAccreditation Page 1

lablD Organization Phone City State
9 LionYille Laboratory Incorporated (610)280·3000 Lionville PA

PA
PA

PA
PA
PA
PA

PA
PA
PA
PA

PA
PA
PA
PA
PA
PA
PA
PA
PA

PA
PA
PA
PA

PA
PA
PA
PA

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

PA
PA
PA
PA

PA
p'A

r, ,t 0 I
1061 EPA 150.1
1066 EPA 200.7
1066 EPA 200.7
1066 EPA 200.7
1066 EPA 200.7
1066 EPA 200,7
1066 EPA 200.7
1066 EPA 200.7
1066 EPA 200.7
1066 EPA 200.7
1066 EPA 200.7
1068 EPA 200.9
1078 EPA 245.1
1084 EPA 300.0
1094 EPA 353.2
1094 EPA 353.2

1106 EPA 502.2

•

06 EPA 502.2
06 EPA 502.2

1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2

1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2

1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 EPA 502.2
1106 E.PA 5022
1106 EPA 502.2

1106 EPA 5022
1106 EPA 502.2
1106 EPA 502.2
1106 EPA ~02.2

1106 EPA 502.2
1106 EPA 502.2

1106 ~EPA502.2

An frl'~nl'i<I'/pr

ttlHoi~'I.._e__
pH Accredited NELAP

ARSENIC Accredited NELAP
BARIUM Accredited NELAP

BERYLLIUM Acoedited NELAP
CADMIUM Accredited NELAP
CALCIUM Accrecited NELAP

CHROMiUM Accreciled NELAP
COPPER Acoedited NELAP
NICKEL Accredited NELAP
SILVER Acoedited NELAP
SODIUM AccrEdited NElAP

THALLIUM Accredited NElAP
MERCURY Accredited NElAP
SULFATE Accredited NElAP

NITRATE calc. Accredited NELAP
NITRITE Accredited NElAP

1,1,1,2·TETRACHLOROETHANE Accredited NElAP
1,1,1·TRICHLOROETHANE Accredited NELAP

1,1.2,2-TETRACHLOROETHANE Accredited NELAP
1,1,2·TRICHLOROETHANE Awedited NElAP
, 1,1-DICHLOROETHANE ACCledited NElAP

, 1,1-DICHLOROETHENE Awedited NELAP
1,1-DICHLOROPROPENE A~edited NELAP

1,2,3-TRICHLOROPROPANE Awedited NELAP
1,2,4-TRICHLOROEENZENE A~edited NElAP

1,2-DICHLOROBENZENE Awedited NELAP
1,2-DICHLOROETHANE Awedited NELAP

1,2-DICHLOROPROPANE Awedited NELAP
l,3-DICHLOROBENZENE Accedited NELAP
1,3-DICHLOROPROPANE Acoedited NElAP
1,4-DICHLOROBENZENE AcoeditedNELAP
2,2-DICHLOROPROPANE Awedited NElAP

2-CHLOROTOLUENE Acoedlted NElAP
4-CHLOROTOLUENE Awedited NElAP

BENZENE Acoedited NElAP
BROMO BENZENE Acoedited NELAP

BROMODICHLOROMETHANE Acoedited NElAP
BROMOFORM Awedited NELAP

BROMOfv1ETHANE Accredited NELAP
CARBON TETRACHLORIDE Accredited NELAP

CHLOROBENZENE Accrl?dited NElAP
CHLOROETHANE Accredited NELAP

CHLOROFORM Accredited NElAP
CHLOROMETHANE Accredited NElAP

cis.1.2-DICHLOROETHENE Accredited NELAP

cis·l.3-DICHLOROPROPENE Awedited NELAP
OIBROMOCHLOROMETHANE Accredited NELAP

DIBROMOMETHANE Awcdited NELAP
DICHLOROMETHANE . / Awediled NELAP

ETHYLBENZEN • Accredited NELAP

~~~~W:"'H'71-Lt!-7~P'i"'~,W .. P~i"".,,",.::~::,2 ;~6 PM



PennsylvJnia Department of Environmental Protection

Laboratory Scope ofA.ccreditation Page 2

lablD Organization Phone Citv State i
9 Lionville Laboratory Incorporated (610)280-3000 Lionville PA

e 0 "':'si!IJ
1106 EPA 502.2 STYRENE Accredited NELAP PA

1106 EPA 502.2 TETRACHLOROETHENE Accsedited NELAP PA

1106 EPA 502.2 TOLUENE Acoedited NELAP PA

1106 EPA 502.2 TOTAL TRIHALOMETHANES Accsedited NELAP PA

1106 EPA 502.2 TOTALXYLENES Accsedited NELAP PA

1106 EPA 502.2 trar\S-1.2·DICHLOROETHENE Accredited NELAP PA

1106 EPA 502.2 Irans·1,3-DICHLOROPROPENE Acoedited NELAP PA

1106 EPA 502.2 TRICHLOROETHENE Accsedited NELAP PA

1106 EPA 502.2 VINYL CHLORIDE Accsedited NELAP PA

1106 EPA 504.1 1.2·DIBROMO-3-CHLOROPROPANE (DBCP) Acoedited NELAP PA

1108 EPA 504.1 1,2·DIBROMOETHANE (ED8) Accredited NElAP PA

1111 EPA 507 ALACHLOR. Accsedlted NElAP PA

1111 EPA 507 ATRAZINE Accsedited NELAP PA

1111 EPA 507 BUTACHLOR Accsedited NElAP PA

1111 EPA 507 METOLACHLOR Awedited ·NElAP PA

1111 EPA 507 METRIBUZIN Accsedited NElAP PA

1111 EPA 507 SIMAZINE Accredited NElAP PA

1112 EPA 508 ALDRIN Accredited NElAP PA

1112 EPA 508 CHLORDANE (alpha & gamma) Accredited NElAP PA

1112 EPA 508 DIELDRIN Accredited NElAP PA

1112 EPA 508 ENDRIN Accredited NElAP PA

1112 EPA 508 HEPTACHLOR Accsedited NElAP PA

1112 EPA 508 HEPTACHLOR EPOXIDE Acoedited NElAP PA

1112 EPA 508 HEXACHLOROBENZENE Accredited NElAP PA

1112 EPA 50s HEXACHLOROCYCLOPENTADIENE Accsedited NElAP PA

1112 EPA 508 LINDANE Accredited NElAP PA

1112 EPA 50s METHOXYCHLOR Accsedited NElAP PA

1112 EPA 508 PROPACHLOR Accsedited NELAP PA

1112 EPA 508 TOXAPHENE Accsecited NElAP PA

'1116 EPA 515.1 2.4,5-TP lSILVEX) Accsedited NElAP PA

1116 EPA 515.1 2,4-0 Accsecited NElAP PA

1116 EPA 515.1 DALAPON Accsedited NElAP PA

1116 EPA 515.1 DICAMBA Accsedited NElAP PA

1116 EPA 515.1 DINOSES Accsedited NElAP PA

1116 EPA 515.1 PENTACHLOROPHENOL Acoedited NElAP PA

1116 EPA 515.1 PICLORAM Accsedited NELAP PA

1119 EPA 524.2 1,1,1.2-TETRACHLOROETHANE Acoedited NElAP PA

1119 EPA 524.2 1,1,1-TRICHLOROETHANE Accredited NELAP PA

1119 EPA 524.2 1,1,2,2-TETRACHLOROETHANE Ac.credited NElAP PA

1119 EPA 524.2 1,1,2-TRICHLOROETHANE Accsedited NElAP PA

1119 EPA 524.2 1,1·DICHLOROETHANE Acoedited NElAP PA

1119 EPA 524.2 1,1-DICHLOROETHENE Accsedited NElAP PA

1119 EPA 524.2 1,1-DICHLOROPROPENE Acoedited NElAP PA

1119 EPA 524.2 1,2,3-TRICHLOROPROPANE Acoedited NElAP PA

1119 EPA 524.2 1.2,4-TRICHLOR08ENZENE Acoedited NElAP PA

1119 EPA 524.2 1,2·DICHLOR08ENZENE Acc:edited NElAP PA

1119 EPA 524.2 1,2·DICHLOROETHANE Accredited NElAP PA

1119 EPA 524.2 1,2·DICHLOROPROPANE " Acc:edited NElAP PA

1119 EPA 524.2 1.J.DICHlOROB'NZE~ AOo.d".d NElAP PA

1119 .'PA524.2 lJDICH?vZ / .4 A=.d',.d NElAP PA

""I'" .' ",,,1,-

..
- I- ,~, Prinl D:lte 7/22120021:42:06 PM

"", '7
..!:~:

\\"\\'W.dep,sIJ e.p<l.us Prin!<'(j "n R~(\'(lcd f';Jpl'r '.':" '.:., .,-"-



\ .!

'l ..

PennsylvJnia Department of Environmental Protection

Laboratory Scope ofAccreditation Page 3

LabID Organization Phone Citv State
Lionville Laboratory lncorporated9

@'-'w .
~. >.-,;.".
; e """";'
1119
1119

1119
1119
1119
1119
1119
1119
1119
1119
1119
1119
1119
1119
1119

1119
1119

•

119
119

1119
1119
1119
1119
1119
1119
1119

" 19
1119
1119
1121
1121
1121
1202
1207
1212
1212
1212
1233
1237

EPA 524.2
EPA 524.2

EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2

EPA 524.2
EPA 524.2
EPA 524.2

EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2

EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2

EPA 524.2
EPA 524.2
EPA 525.2
EPA 525.2
EPA 525.2
SM2320B
SM2540C
SM3113B
SM3113B
SM3113B

SM4500CN- E
SM4500F· C

(610)280-3000

-
1.4·0ICHLOROBENZENE

2.2·0ICHLOROPROPANE
2·CHLOROTOLUENE
4-CHLOROTOLUENE

BENZENE
BROMOBENZENE

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE
CARBON TETRACHLORIDE

CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE

cis-1.2·0ICHLOROETHENE
cis.1.3·DICHLOROPROFENE
DIBROMOCHLOROMETHANE

DIBROMOMETHANE
DICHLOROMETHANE

ETHYLBENZENE
STYRENE

TETRACHLOROETHENE

TOLUENE
TOTAL TRIHALOMETHANES

TOTAL XYLENES
trans-1.2·DICHLOROETHENE

trans·1.3·DICHLOROPROFENE
TRICHLOROETHENE

VINYL CHLORIDE

BENZO(a)PYRENE
6IS(2.ETHYLHEXYL) AD1FATE

BIS(2·ETHYLHEXYL) PHTHALATE
ALKALINITY

TOTAL DISSOLVED SOLIDS
ANTIMONY

LEAD
SELENIUM

TOTAL CYANIDE
FLUORIDE

Lionville PA

t

Accredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
t-.ccredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
ACCledited NELAP PA
Accredited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
Accredited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
Accredited NELAP PA
ACCledited NELAP PA
ACClediled NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
ACClediled NELAP PA
ACCledited NELAP PA
ACClediled NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
ACCledited NELAP PA
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THIS LISTING OF .~CCREDTTED A.~ALYTES SHOULD BE USEO ONLY '''HEN
ASSOCIATED WITH A VALID CERTIFICATE

Slate Laboratory 10: £87813

E8i813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610-280-3000

Program SDWA

Anal)'te

1,1.1,2-Teuachioroethane

1,1,1,2-Tetrachloroethane

1,1.1-Trichloroethane

I,I.I-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2,2-Terr"chloroethane

I ,1,2-Trichloroethane

1,I,2-Trichloroelhane

I,I-Dichloroethane

I,l-Dichloroethane

I.I-Dichloroelhylene

1.1-Dichloroethylc:ne

J,I-Dichloropropene

1,1- Dichlonipropene

1,2.3.Trichloropropane

1,2.3-Trichloropropane

1,2.3-Trichloropropane

1,2.4-Trichlorobcnzcne

1.2,4.Trichlorohenzene

1,2-DibrC'mo-J-<:hloropropanc (DBCP)

.1.2- Dibromoethane (EDB. Ethylene dihrnmide)

1,2-DichlorobelU.cne

1.2- Dichlornhenzene

1,2-Dichloroelhnne

1,2-Dichl"l'nethane

1,2- Dichloroprcpane

1.2-Dichloropropane

1,3- DichlorobclU.ene

1.3- Dichlornhenzo=ne

1,3-Dichloropropane

1.3-Dit:hluruprupane

1,4- Dichlornbcn7et1e

1.4- Dit:hlurohcmenc

2.2· Dichloruprupane

Method

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 504.1

EPA 524.2

EPA 502.2

EPA 524.2

EPA 504.1

EPA 504.1

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

Certification

Category Type Effective Date

Group IIlJnregulated Con~minants NELAP 4/1/02

Other regulaled Contaminants NELAP 4/1/02

Other regulated Conl:lminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

Group II Unregulaled Contaminants NELAP 4/1/02

Group II Uruegulalcd Cuntaminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

Oth.:r regulated Contaminants NELAP 4/1/02

Group II Uruegulaled Contaminants NELAP 4/1/02

Group II Unregulated Contaminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

Group 11 Unregulaled Contaminants NELAP 4/1/02

Group 11 UnreguJaled Ccnt3minants NELAP 4/1/02

Group II Unregulmed ConL,minants NELAP 411m2

Group II Unregulated Con~minants NELAP 5/23/02

Group 11 Unregulated Contaminant.<; NELAP 411102

Group II Unregubted Con~minants NElAP 4/1/02

Group II Urue~ulatedCon~minants NELAP 41li02

Synthetic Organic CC'ntaminants NELAP 411/02

Synthetic Organic Cuntaminants NELAP 4/1/02

Other regulated Contaminants NELAP 411/02

Oth<:J' regulated Contaminants NELAP 4/1/02

Other regulated Contaminants NELAP 411/02

Other regulated Contamillants NELAP 411/02

Other regulated Contaminants NELAP 411/02

Other regulated Contaminants NELAP 4/1/02

G;cup 11 Unregulated Cont.:>minants NELAP 411/02

Group 11 Unregulated Contaminants NELAP 411/02

Group 11 Unregulaled Ccmtaminants NELAP 4/1/02

Group II Unrcgulaled Contaminants NELAP 4/1/02

Other rcgulaled Contaminants NELAP 4/1/02

Other regulated Conlamin"nts NELAP 411/02

Group 11 Unregulated CPIlI:llllinants NELAP 4t1/02

"STATE" illdi<-alcs fcrtificati"n for tbe IInalyle by 'he mdh"d Sl'",ifird. ":'IELAI'" fnrlher
Inl1kalc.< ccr'inrallon compllanl with Ihe NELAC Slaoll:lf(b.

Print Date 8/1/027:36:58 AM
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nus LlSTL'-'G OF .\CCREDITED AJ\'ALYTES SHOlJLD BE USED ONLY WHEN
ASSOCIATED WITH A VALID CERTIFICATE

Slate Laboratory 10: E87813

£87813
Lion,;lIc Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA bb Code: PA00023 610-280-3000

Program SDWA

Analyte

2,2-Dich loropr"l'ane

2,4-0

2-Chlorotoluc:ne

2-ehlorololuene

4-Chlorololuc:ne

4-Chlorololllene

Alachlor

Aldrin

Alkaliniry as (aC03

Aluminum

Antimony

Anienk

Atrazine

Barium

Benzene

Bmzene

Benzo( a)~yrene

Beryllium

bis(2-Ethylhexyl) phthalate (DEHP)

Bromide

Bromohen2ene

Bromohenzene

Bromochlorometh:lTle

Brornochloromethane

BromCldichloromelhane

Brornodie hloromcthane

Bromofunn

Bromofonn

Bu~<:hJor

Cadmium

Cal<:iulTl

Calcium

Carbon letra<:hloride

Camon tetrachloride

Certification

Method Category Type EffectIve Date

EPA 524.2 Group" Unregulated Conuminants NELAP 4/1/02

EPA515.1 Synthetic Organic Con13minanl.5 NELAP 4/1i02

EPA 502.2 Group II Unregulated Conlaminants NELAP 4/1102

EPA 524.2 Group 11 Unregulated Contnminants NELAP 4/1/02

EPA 502.2 Group II Unregulated Contnminllnts NELAP 4/1102

EPA 524.2 Group II Unregulated Conuminants NELAP 4/1102

EPA 507 Synthetic OrlfdIlic Conl;lminants NELAP 411102

EPA 508 Group J Unregulated Contaminants NELAP 411102

SM 2320 B Primary Inorganic Cumaminants NELAP 4/1/02

EPA 200.7 Secondary Inorganic CC\Tltaminants NELAP 5123102

SM 3113 B Primary Inorganic Conl;l nUllants NELAP 4/1/02

EPA 200.7 Primary Inorganic Cont.,rninants NELAP 4/1/02

EPA 507 Synthetic Organic Contaminants NELAP 411102

EPA 200.7 Primary Inorganic Contarninants NELAP 4/1102

EPA 502.2 Other rcgulal<:d Contamir.anls NELAP 4/1/02

EPA 524.2 Other regul~ted Cont~minants NELAP 4/1/02

EPA 525.2 Synthetic Organic COnlarninants NELAP 4/1/02

EPA 200.7 Primary Inorganic Contamin"nts NELAP 4/1/02

EPA 525.2 Synthetic Organic Con~minanls NELAP 4/1/02

EPA 300.0 Primary Inorganic Contam;nant.< NELAP 5.'23102

EPA 502.2 Group II Unregulated Contaminants NELAP 4/1102

EPA 524.2 Group II Unregulaled C,>ntaminants NELAP 4/1102

EPA 502.2 Group II Unregulared Cc'ntaminants NELAP 5123/02

EPA 524.2 Group II Unregulaled C,'nlaminants NELAP 5i23/02

EPA 502.2 Group II Unregulated Contaminants NELAP 4/1/02

EPA 524.2 Group II Unregulalw Contaminants NELAP 4/1/02

EPA 502.1 Group II Unregllialed C"ntnminants NELAP 4/1/02

EPA 524.2 Group II Unregulated Contaminants NElAP 411/02

EPA 507 Group I lJnregularcd Contaminants NELAP 4/1102

EPA 200.7 Primary Inorganic Contaminants NELAP 4:1102

EPA 200.7 Primary Inorganic Cc'nt~n;inanl.5 NELAP 411/02

SM 3500·Ca 0 Primary 'nor~anic Conraminants NELAP Y23102

EPA 502.2 Other regulated Contaminants NELAP 4/1/02

EPA 5241 Other repJlated C"ntamin.lnls NELAP 411/02

"STATE" ;ndir:lles l'crlilicaliun for rhe analrle h~' Ihe mnthod spndlied. "i\'ELAI'" fllrrher
intlir",cs n'r1ifir~'ioo l·ompli~nlwith rhe NELAC SUln<lards.

PrinlDate 8/1 /027:36:58 AM
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THIS LISTf"G OF ACCREDITED A.."IALYTES SHOULD BE USED ONLY '''HEN
ASSOCIATED WITH A VALID CERTIFICATE

Slate Laboratory ID: E87S13

£87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA lab Code: P.·\OOU23 610-280-3000

Program SDWA

AnaJyte "'Iethod

Chlordane (tech.) EPA 508

OlJoride EPA 300.0

Chlorobenz.ene EPA 502.2

ChIorobenzene EPA 524.2

Chloroethane EPA 502.2

Chloroethane EPA ~24.2

Chloroform EPA 502.2

Chloroform EPA 524.2

Chromium EPA ~00.7

cis.1,2.Dichloroelhylene EPA 502.2

cis-I,2.DichloroethyJene EPA 524.2

cis.I.3.Dichloropropenc EPA 502.2

cis· I,3.Dichloropropenc EPA 524.2

Conductivity SM 1510 B

Copper EPA 200.7

Category

S;'nthctic Organic Contlminants

Secondary Inorganic Conl:lminants

Other regulated Conl:Jminants

Other regulated Contaminants

Group U Unregulated Conl:Jminants

Group II Unregulated Contaminants

Group II Unregulaled Conl.,minants

Group II Unregulated Cuntlminants

Primary Inorganic Contaminants

Other regulated Cont;,minants

Ott.« regulated Contaminants

Group II Unregulated Ccnt:lminants

Group II Unregulaled Contaminants

Prirr.ary Inorganic Contaminants

Primary Inorganic
Contaminanls,Se~oodary Inorganic
Contamin,mts

Certifica tioD
Type Effective Date

NELAP 4/1/02

NELAP 5/23102

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 411/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 5/23/02

NELAP 4/1/02

SynThclic Organic Conlaminanl~

P,imw-y InorE':ll\ic Conl~min:lnt5

5ynltwlic Or~:,"ic C:nnr:lmjn:tnL~

"STATE" illllk;llcs cl'flifiralioll for lh~ 31lalyte hy the method sperifird. ":--:EL.,\'''· further
indicJlICS C.:rtififarlon (·nlnpll.nt wi,h 'he NEL/\C Sl:Irlll:lf.h.

Cyanid~ SM 450OCN·E

Dalapon EPA 515.1

Di(2.ethylhexyl)~djpatc: EPA 5~5.2

Dibromor.hloromethane EPA 502.2

Dibromochloromethane EPA 524.2

Dihromnmelhane EPA 502.2

Dibromomethane EPA 524.2

Dicamba EPA 515.1

Dichloromethane (DCM. Methylene chloride) EPA 502.2

Dichloromethane (DeM. Mdhylcue chloride) EPA 524.2

Dieldrin EPA 50H

Dino~eb (2·~cx'bulyl-4.6·dilliu'Ophenol. DN BP) EPA 515.1

Endrin EPA 508

Elhylhenzene EPA 502.2

Ethylhcllzene EPA 524.2

Fluurilk SM 4500 l'-e
~amma·I3HC (linililne. EP.'\ 508
pll1ma.HexachlorocyclohCll3ne)

Heptachlor EPA SOH

Primary Inorganic Cont:lminants

~ynthetjc Orj;anic: Contaminants

SynL~etic Organic Contaminants

Group II Unregulated C,m13minants

GrC'up II Unregulated Cnntaminants

G,oup II Unregulated Contaminants

Group 11 Unregulated Contaminants

Group J Unregulated C(,nt~minants

Other regulated Conlaminanls

Olher regolated Conlaminants

Group I Unregulated ConTaminants

Synthetic Organic Ccntamin8nts

~:-nthe'ic Organic Contaminants

Olhcc rc~ulatcd Contaminants

(llher regulated Contaminants

Print Dale

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 411/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 411/02

NELAP 4/1/02

NELAP 4/1/02

NELAP 4/1102

.f

8/11027:)1'>:511 AM
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THIS LJSTL"'G OF .·\CCREDITED ANALYTES SHOULD BE USED ONLY WIlEN
ASSOCL\TED WITH A VALID CERTIFICATE

State Laboratory 10: El:l7l:l13

E87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610-280-3000

Program SD\VA

Analyte

Heptachlor epox ide

Hexachlorocyclopentadiene

Iron

Lead

Magnesium

Manganese

Mercury

Methoxychlor

Methyl bromide (Bromomcthane)

Methyl bromide (Bromomethanc)

Methyl chloride (Chloromethane)

Methyl chloride (Chloromethaoe)

Methyl ten-butyl ether (MTBE)

Metolachlor

MCl1ibuzin

Nickel

Nitr.Jle as N

Nitrite as N

Nitrot>enzenc

Orthophosphate as P

Orthophosphate as P

PCBs

Pcnl3chlorophcnol

pH

Pidoram

Prupa~hl()r(Ranuod)

Selenium

Silica as Si02

Silver

Silvcx (2,4,5·TP)

Simazine

Sodium

Styrene

Certificalion

Method C~tel:ory Type Effective Date

EPA 508 S~"Tlthetic Organic Contaminants NELAP 4/1/02

EPA 508 Synthdic Organic Cunt~minants NELAP 4/1/02

EPA 200.7 Secondary Inorganic Contaminants NELAP 5/23/02

S~ 3113 B Primary Inorganic Cunt;uninants NELAP 4/1/02

. EPA 200.7 Primary Inorganic Contaminants NELAP 5i23/02

EPA 200.7 Secondary Inorganic C,>ntanullants NELAP 5123/02

EPA 245.1 Primary Inorganic Contaminants NELAP 4/1/02

EPA 508 S)"Tlthctic Organic Contaminants NELAP 4/1/02

EPA 502.2 Group II Unregulated Contaminants NELAP 4/1i02

EPA 524.2 Group II Unregulated Contaminants NELAP 4/1/02

EPA 502.2 Group II Unregulated Contaminants NELAP 4/1/02

EPA 524.2 Group II Unrcgulaled Contan-unants NELAP 411/02

EPA 524.2 Group II Unregulated ContamirulDlS NELAP 5123102

EPA 507 Group I Unregulated Contan-unants NELAP 4/1102

EPA 507 Group I Unregulated ContaminanlS NELAP 4f)/02

EPA 200.7 Primary Inorganic C<:>ntaminants NELAP 4/1/02

EPA 353.2 Primary Inorganic ConGlminants NELAP 4/1/02

EPA 353.2 Primary Inorganic Conuminants NELAP 4/1/02

EPA 524.2 GrQup II Unrcgulalcd Conu.minants NELAP ~/23/02

EPA 300.0 Primary Inorganic Conuminants NELAP ~n3/02

SM 4500-P E Primary Inorganic ConGllllillanl:s NELAP 5123/02

EPA 508 Synthetic Organic Cont.'minants NELAP 5n3/02

EPA 515.1 Synthetic Organic Cuntaminants ?'JELAP 4/1/02

EPA 150.1 Primary Inorganic NELAP 4/1/02
ConlaminanlS,Secondary Inorganic
ConlaminanlS

EPA 515.1 Synthetic Organic Contaminants NELAP 4/1/02

EPA ~08 Group I Unregulated Cnnu,minanlS NELAP 4/1/02

SM3113B Primary Inorganic Cnnr.,minunts NELAP 4/1!02

EPA 200.7 Primary Inorganic Conwminanl~ NELAP 5.'23102

EPA 200.7 Secondary Inorganic Cnntaminants NELAP 4/1/02

EPA 515.1 Synthetic Organic Contamir,anL~ NELAP 4/1102

EPA 507 Synthetic Orpnic Contaminants NELAP 4/1102

EPA 200.7 Primary Inurganic Cnntaminants NELAP 4/1/02

EPA 502.2 Olhcr Ic~'"Ulaled Contaminants NELAP 4/1/02

"ST,\TE" inr1icales ccrlififaliuo for .he anal)'le by Ihe method specified. ":'>'ELAP" fur.lter
indicales ccrlificatinn fUmplianl wilh the NEL.o\C SI.1n,larfls.

Prinl Date 8/1/027:36:58 AM
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THl S LlSTP<G OF .~CCREDlTED ANALYTES SHOULD BE USED ONLY 'V}-IEN
ASSOCIATED WITH A VALID CERTlFICATE

Slate Laboratory ID: £87813

E87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610-280-3000

Program SDWA

Anal)'te

Styrenc

Sulf"te

Tctrachloroethylene (Perchlorocthylcne)

Tetrnchloroethylene (Perchloroethylene)

Thallium

Toluene

Toluene

Toul dissolved solids

Toul nitrale-nitrite

Tolai organic carbon

Totallnbalomethanes

Toul u~131ol1lethll..nes

Toxaphene (Chlorinated camphene)

tl4l1s-I,2·Dichloroc:thylc:nc

lr.lIls-I,2- Dichloroethylene

uans-I,3-DichloropropyJene

tr.uls-I,3-Dichloropropylene

Trichlorocthcne (Trichloroelhylene)

Trichloroelhene (Trichloroethylene)

Vinyl chloride

Vinyl chloride

Xylene (Iolal)

Xylene (total)

Zinc

Method

EPA 524.2

EPA 300.0

EPA 502.2

EPA 524.2

EPA 200.9

EPA 502.2

EPA 524.2

SM 2540 C

EPA 353.2

SM 5310C

EPA 502.2

EPA 524.2

EPA 508

EPA 502.2

EPA 524.1

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 502.2

EPA 524.2

EPA 200.7

CcrtificntiOD

Category Type Effective Date

Other rcgulated Contaminants NELAP 4/1/02

Primary Inorganic Contaminants NELAP 4/1/02

Other regulated Contamin:>nts NELAP 4/i 102

Other regulated Conraminants NELAP 4/1/02

Primary Inorganic Conuminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

Secondary Inorganic Contaminants NELAP 4/1/02

Primary Inorganic Conuminants NELAP 5/23/02

Primary Inorganic Conlal1linanlS NELAP 5;23/02

Other regulated Conraminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1/02

S~'ntheticOrganic Conl1lminants NELAP 4/1/02

Other regulated Contaminants NELAP 4/1;02

Ou-,cr regulated Contaminants NELAP 4/1i02

Gre'up II Unregulated CcnUminanlS NELAP 4/1/02

Gr(\up 11 Unregllimed Cont"minants NELAP 411102

Ou-,cr regulated Contaminants NELAP 4/1/02

Oiher regulated Contamin~nt~ NELAP 411/02

Other regulated Conumin~nls NELAP 4/1/02

Olller regulated Contaminants NELAP 4/1/02

Other regulated Contamin~nlS NELAP 411102

Olher rcgubtal Cuntamin~nts NELAP 411102

~econcbry Inorganic Ceontaminants NELAP 5/23/02

"ST/\TE" !."Ikates ccrlificatlon for Ihe :In:ll)'te hy the method sp.... ifi"d. "NELAP" furfl,er
i,,,Ih::llcS ccrrific:tlinn .... lI\plbul with lhe NELAC Sr:lIlll:lrds.

Print Date 8/1/02 7:36:58 AM
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THIS LJSTL'iG OF ACCREDITED AJ'\'ALYTES SHOl'LD BE USED O:'iLY \VllliN
ASSOCIATED WITH A VALlO CERTIFICATE

Sr~le Laboratory 10: £87813

E8i813
Lionyille Labor:llory Inc.
108 Welsh Pool Road
Lionyille, PA 19341

EPA Lab Code: PA00023 610-180-3000

"ST,\TE" indicales cCrlilic~lion fur the allalytc by Ihe metll"d ~r.·"ili,·d. ";-"ELAP" (IIrlller
inuicllles ccrlificDli,," r"mplinnl ... ilh the NELAC Slnnl/nrels.

Program CWA

Analyte

\,I,I·Trichloroelhane

l,I,I·Trichlorocthane

1,\ ,2).·Tetrnchloroethane

I, I,2)..Tetrachloroethane

\,1,2.Trichloroethane

\ ,I ,2-Trichloroethane

1,1. Dichloroethane

\, \. Dichloroethane

I, \. Dichloroethylene

1,I.Dichloroethylene

1.2,4-Tri"hlurub=c:nc:

\,2. Dichlorobenzene

1.2-DichlorobeIl2ene

1,2-Oich lorobenzene

I).-Dichloroethane

1.2- Dichlorodhane

1,2-Dichloruplopane

\.2- Dichloropropane

1.3- DichlorohelU<ne

\,3- Dichlornhen7.ene

1,3- DichlorClber.2ene

1,4-DichlorClhenz.ene

1.4-Dichlorobenzene

1.4- DichlorClbenz.cnc

1.4-Dichlurobel\2ene

2,4.6-Trichlul uphaml

2.4.Dichlulophcnol

2.4-Dilllc~lylphcliol

2,4-Dinitrophcnol

2,4-Dilliucllc,fuclle (2.4-DNn

2,6-DiniIrClIOlu"ne (2,6-DNn

2-Chlur""lhyl vinyl ctJler

2-Chlorocthyl vinyl elher

2-ChloflJllaphll1alcne

Method

EPA 601

EPA 624

EPA 601

EPA 624

EPA 601

EPA 624

EPA IiOl

EPA 624

EPA 60\

EPA 624

EPA 625

EPA 602

EPA 624

EPA 625

EPA 601

EPA 624

EPA 601

EPA 624

EPA 602

EPA 624

. EPA 625

EPA 1i01

EPA 602

EPA 624

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625

EPA 601

EPA 624

EPA 625

CUI~gOry

Vol:nile Orpnics

Volatile Or£ani~

Volatile Organics

Volatile Organics

V(llnrile Organi~

Volatilc Organics

Volatile Organics

Volatile Org,mics

Volatile OrganiCl'

Volatile Org:mics

Extractable Organics

Volalile Organics

Volalile Organics

Extractable Organics

Volatile Org;lni~

V(llatile Organics

Volatile Organics

Volalile Organics

VolOlilc Organics

Volalile Org;<nics

Exlr.lctable Organics

Volalile Organic.<

V(l!atile Organics

Volatile Organic.<;

E~lTactable Or~anics

Extraclable Organics

E~lractable Organics

blrJ"table Oq;anies

E.• tractable Organics

E.\II~tclabk Organic~

E.• lractahle Org:mics

V(\lalik Organil:~

Volatile Orgonies

E.\lr:lCtable Organi,,)

Certification
Type EffL'<:live Da te

NELAP . 5;23/02

NELAP 5i23/02

NELAP 5i23/02

NELAP 5/23/02

NELAP 5i23/02

NELAP 5i23/02

NELAP 5123/02

NELAP 5123102

NELAP 5123/02

NElAP 5/23102

NELAP 5/23/02

NELAP 5/23/02

NElAP S/23/02

NELAP 5/2J/02

NELAP S/2J/02

NELAP 5/23/02

NELAP 5123/02

NELAP S123/02

NELAP 5/23/02

/'.'ELAP 5123/02

t'ELAP 5123:02

!"ELAP 5123:02

~ELAP 5/23:02

NELAP 5/23:02

:-JELAP 5/23102

",ELAP S/23i02

",ELAP 5123/02

:-JELAP 5123i02

NELAP 5/23i02

:-JELAP 5123102

NELAP 512]/02

NELAP 5123102

NELAP 5123102

NELAP 5/13/02

Print Date 8/1 :02 7:36:58 AM
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Slate Laboratory 10: ES7S13

£87813
Lionville Ln boratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610::;!SO-3000

"STATE" ;"<li",,,lc5 rcrliriralion fur 'Ioc """lyle hy rhe method sJ",,·lritd. "NELAP" r"r'her
I"dlc,,'es ...:rlifiraliun "olJlpli.nl wilh the NELAC $lanll:lI·ds.

Program CWA

AnaJyte

2-Chloroph<nol

2-Methyl-4,6-dinitrophenol

'2-Nilrophcnol

3,3'-Oichlorobenzidine

4,4'-DOO

4,4'-OOE

4,4'·DOT

4-Bromophcnyl phenyl elher

4-Chloro-3-methylphenol

4-Chluruph~Dylphenylelher

4-Nitrophenol

AC<Jlaphlhene

AcenaphlhyJene

Acidity. as CaC03

Acidity. as CaC03

Aldrin

Alk~liniry as CaC03

.'\ lkaJinity as CaC03

a'pha- SHC (alpha· Hexachlorocyclohexane)

Aluminum

Ammonia as N

Anthracene

Antimuny

Aroclor-I 016 (PCB-I 0 16)

Arudur·1221 (PCB-Inl)

Aroclor·1232 iPCB-1232)

Aroc!or·1242 (PCB-1242)

Aroclor·1248 (PCS·1248)

Aroclor·1254 (PCB·1254)

ArC'<lor-1260 (PCB. I 260)

Arsenic

Arsenic

Barium

I3~O].~ne

Method

EPA 625

EPA 625

EPA 625

EPA 625

EPA 608

EPA 608

EPA 608

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625

EPA 305.1

SM 23 10 B (4A)

EPA 608

EPA 310.1

51'01 2320 B

EPA 608

EPA 200.7

EPA 350.3

EPA 625

EPA 200.7

EPA 608

EPA 608

EPA 601\

EPA nOB

EPA 608

EPA MI\

EPA 601\

EPA 200.7

EPA 6010

EPA 200,7

EPA 624

Category

Extrdctahle Organics

Extractabl~ Organics

Extractable Organics

Extractable Organics

Pesticides·Herbicides· PCB's

Pestieides·Herbicides·PCB's

Pest;c ides· Herbicide:;· PCB's

Extractable Organics

EXlr3Ctable Organics

Extractable Organics

Extractable Organics

Extrdctable Organics

Extractable Organics

General Chemistry

General Chemistry

Pesticide.<- Herbicicles·PCB's

Generol Chemistry

Genaal Chemistry

Pesticides-Herbicides· PCB's

Metals

General Chemistry

Extractable Organics

Meuls

Pe~t ic ides -Herbic idcs-PC S's

Pe~ti~ides- Herbicides·PC B's

r<~1 ic ides- He:rbieid<s·PCB's

Pe~l ic ides- Herbicides ·PC8's

Pest ic ides· H crb ic ide! -PCB's

Pcsticides·Herbicide!· PC 8's

P~"Sticides·Herbicides·PCO's

Melals

I\o1ct.~ls

VolJlile Organics

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

l'iELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

>JELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5!23102

NELAP 5.'23/02

NELAP 5/23102

NELAP 5/23/02

NELAP 5/23102

NELAP 5/23/02

NELAP 5123/02

NELAP 5i23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23!02

NELAP 5/23/02

l'iELAP 5/23:02

NELAP 5123:02

NELAP 5123/02

rrinl Date 8111027:36:58 AM



Jeb Bush
Govelnor
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Laboratory Scope a/Accreditation

John 0·. Agwun6bi .. M.D.:,M;B~A
. . Secret~ry

Page 8 of 31

THIS L1STl'-'G OF ACCREDITED ANALYTES SHOULD BE CSEn O:-iLY WHEN
ASSOCI.'"TED WITH A VALID CEHTlFJCATE

Stale Laboratury IV: £87813

£87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610-280-3000

"STATE" indicnccs ccrlifieDtiun for rbe nnulylc by 'he method specified. "NELAP" f"r'Ioer
illdkalcs l'alificallon (ompH.nl ",ilh 'he NELAC St:lnlbrrls.

Program CWA

Analyte

Benzidine

Bc:nzo(a)"nthr"c cne

Benzo(a)pl'TCne

Bc::m.o(b)11 Ul'nm thene:

Benzo(g,h,i)perylene

Benzo(lc.)t1uol<lJllhene

Beryllium

beta-BHC (beta-Hcl<achlorocyclohcxanc)

Biochemical cl<ygen demand

bis(2-Chlorocthol<y)methane

bis(2-Chloroethyl) ether

bis(2-Chloroi~opropyl)clha

bis(2-EthylhcxyJ) phthalate (DEHP)

'BoroD

Bromide

Bromide

Bromodichloromerhane

Bromodichloromethane

Brumufurm

Bromoform

Buryl benzyl phthalale

Cadmium

Cadmium

Calcium

Carbon ICIT3chioridc

Carbon lellachloride

CarbonaceouS GOD (CBOD)

Chemical oxy£Cn demand

Chlordanc (Iceh.)

Chloride

Chloride

Chloride

Chloronen; enc

Chloroh,:nL\-nc

1\1 ethod

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625

EPA 625
EPA 200.7

EPA 608

EPA 405.1

EPA 625

EPA 625

EPA 625

EPA 625

EPA 200.7

EPA 300.0

EPA 320.1

EPA 601

EPA 624

EPA 601

EPA 624

EPA 625

EPA 200.7

EPA 6010

EPA 200.7

EPA 601

EP.... 624

SMS210B

EPA 410.2

EPA 608

EPA 300.0

EPA 325.1

EPA 325.2

EPA 601

EPA 602

Category

E.'tracl.:lCle Or£3nic!

EXtr'"cl"ble Orgllnics

Exu-actable Org:mics

Ex Irdcwble Org-dnics

Extractable Organic!

El<tractable Organics

M~ls

Pc!ticidcs-Herbicidc!-PCB's

General Chemistry

Extractable Organics

Extractable Organic!

Ex tractable Organics

Ex lJ'3ctable Organics

MeUlls

General Chemi~try

General Chemistry

Volalile Organic~

Volatile Organics

Volatile Organics

Volatile Organics

Exlractabl<: Organjc~

M e\3ls

Mctals

Metals

Volalilc Orgnnic~

Volatile OrganiCS

Gencral Chemistry

Ger.eral ChemisllY

Pcsticidcs- Herhieides-PC B's

General Chemistry

Gl'ncl'31 Chemistry

(.cntT.l1 Chemistry

'1olatilc Organics

Vcblile Organics

Certification
Type Effective Date

NELAP 5113/02

NELAP 5123102

NELAP 5.'23102

NELAP 5/23/02

NELAP 5123/02

NELAP 5r.l3/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5i23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23102

NELAP 5123/02

NELAP 5123/02

NELAP 5123102

NELAP 5123/02

NELAP 5123/U2

NELAP 5123102

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123!02

NELAP 5/23/02

NELAP 5123.'02

/':ELAP 5123.'02

NELAP 5/23/02

t'ELAP 5/23/02

I'\'ELAP 5123:02

Prinl Dale 11/1/02 7:31i:5R AM

--,
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Governor
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THl S LISTING OF ..\CCREDITED ANALYTES SHOULD BE USED ONLY vVHEN
..\SSOCIATED WITH A VALJD CERTIFICATE

Page 9 of 31

Sl~te L~hllralory 10: E87S13

ESiS13
Lionville Laboratory Inc.
108 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PAl10023 610-180-3000

"ST,\TE" ill"k:lIcs fcrlific~tion (ur lhe a/l~'yte by lhe In.'thod spl'dfil'd. "1\'£1.1\1''' fur,her
ill,li,'alcs fcrtificolion complialll \\'ilh the NELAC S'",,,"'rds.

Program CWA

Analyte

Chlorohen7.ene

Chloroethane

ChI(\roethane

Chlomfonn

Ch10rofonn

Chromium

Cluomiurn

Chr)"~ene

cis-I,J-Oichlol(\propene

cis-I,J-Oichloropropene

C(\balt

Color

Conductivity

Conductivity

Copper

Copper

delta-BHC

Oibt:nz(a.h) anthracene

Oibromochloromethane

OibromlK:hluromethane

Oichlorodifluoromethane

Oichlorodi fl UOI olllethanc:

Dieldrin

Oielhyl phthalate

Dimethyl phtllalate

Oi-n-butyl phthalate

OJ-n-octyl phthalate

Endo~ulfan I

End(\~u Ifan II

Endo~ulf"D ~ulfale

Endrin

Enclr", illdchyde

ElhylhcnLcne

Fluorant!>ene

;\1etbod

EPA 624

EPA 601

EPA 624

EPA 601

EPA 624

EPA 200.7

EPA 6010

EPA 625

EP.~ 601

EPA 624

EPA 200.7

EpA 110.2

EPA 120.1

SM2510B

EPA 200.7

EPA 6010

EPA 60S

EPA 625

EPA 601

EPA 624

EPA 601

EPA 624

EPA 608

EPA 625

EPA 625

EPA 625

EPA 625

EPA 608

EPA hOS

EPA (.oS

EPA bUM

EPA 608

EPA 624

EPA 625

Caltgory

V(\latile Organic~

Volatile OrEani~

V(\l~tile Organics

Volatilc Organics

VolMile Org:mics

Metals

Metals

E~ tr.-,ctable Organics

Volatile Organics

V(\!atile Organics

Metals

General Chemistry

Gencral Chc:mislIy

General Chemistry

Metal~

:'vktals

Pe~ticides-Herbicides·PCB's

EXlr~c!able Orpnics

Volatile Organics

Volatile Organics

Volatile Orgnnies

Volatile Organics

Pe~ticides-Herbicides-PC B's

EXlr.Clable Org~nics

E,uo,Clable Organics

E'lril~lable Orgilnics

Extraclable Orpnics

Pe~li~ides- Herbiddes· PC B's

PC~licides-Herbicides·f'CB'~

Pe~t icides- Herbicides· PC B's

Pe~1 ic icle~- Herbicides- PC B' ~

Pc" icicles- Herbicides· PC B',

Vo"'lile Organic5

E>lraclable Organic~

Cerl ifica tiOD
T~'pe Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 51231.02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123102

:'-lELAP 5/23/02

:'-lELAP 5/23/02

:'-lELAP 5/23/02

:-JELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5!23/02

NELAP 5!23/O2

NELAP 5/23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5;23/02

NELAP 5;23/02

NELAP 5;23/02

NELAP 5/23102

NELAP 5/23/02

Print Date 8/1/027:36:58 AM
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THIS LISTl:"G OF :\CCREDITED A:'1.·\LYTES SHOULD DE USED ONLY '"Vl-lEN
:\S~UCL"T£D WITH A VALID CERTIFICATE

Stale Laboratory lD: £87813

E8i813
Lionville Laboratury Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PAO0023 610-11:10-3000

"STATE" indic2lcs certification for rhe .1I.Il'le by 'he melh"d specified. ",-':EL\}'" fllrlher
IndIcate) ccrtifirntiun cnmplillnt ",ilh lhe l\'ELAC StandardS.

Program C\VA

AnaI)'te

Fluorene

Fluoride

Fluoride

Fluoride

gamma-BHC (Lindane,
gauuna-Hexachlorocyc!ohexane)

Hardness

Hardness

Hardness (calc.)

Heptachlor

Heptachlor epox ide

Hexachlorobenzene

Hexachlorobutadiene

He~achloroeyclopentadiene

Hexachloroethane

Indeno( I;1.3 -cd)pyrene

Iron

Isophorone

Kjeld:Jhl nitrogen - lotal

Kjeldahl nitrogen - '''tal

LC3d

Lead

Magnesium

Manj;anese

Mercwy

Mercwy

Methoxychlor

Methyl bromide (BrOllllllnelhanc)

Methyl bromide (Bromometh:lOe)

Methylene chloride

Methylene chloride

Molybdenum

Molyhdenum

Naphlha lene

Nickel

:'>Ielhod Category

EPA 625 btr~ctable Organics

EPA 300.0 General Chemistry

EPA J4(),2 Gener:ll Chemistry

SM 4500 F-e General CherniSU)'

EPA 608 Pesticides-Herbicides·PCB·s

EPA 130.2 GeneraJ Chemistry

SM 2}40 B Gene",1 ChemiSU)'

EPA 200.7 Metals

EPA 608 Pesticides-Herbicides·FCB's

EPA 608 Pestic ides-Herbicides-FC 8's

EPA 625 E~ tractable Organics

EPA 625 E~trdctablt: Organics

EPA 625 btractable Organics

EPA 625 Extr;,ctab1c Organics

EPA 625 E~trdctable Organic~

EPA 200.7 Metals

EP,". 625 E~tractable Organics

EPA 351.1 Gcneral Chemistry

EPA 351.3 General Olemistry

EPA 200.7 Metals

EPA nOlO Metal~

EPA 200.7 Me14l~

EPA 200.7 Metals

EPA 245.1 ~1 e14l5

EPA 6010 MeClls

EPA 608 Pe~tic ides- Herbic ides· PCS's

EPA 601 Voblile Organics

EPA 624 Vobtile Orpnics

EPA 601 Vulatilt: Organics

EPA 624 VobliJe Organics

EPA 200.7 Mdal~

EPA 6010 Ml'tal~

EPA 625 E~II~It:I;lhlt: Oll!anic~

EPA 200.7 Ml'1als

Certification
Type Effective Date

NELAP 5:23102

NELAP 5/23/02

NELAP 5;23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5i23/02

NELAP 5i23/02

NELAP 512J/02

NELAP 5/2J/02

NELAP 5/2J/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP 5/2J/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123:02

NELAP 5/23;02

NELAP 5/23;02

~ELAP 5/23/02

:--JELAP 5/23/02

NELAP 5/23/02

NELAP V23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP 5/23/02

NELAP 5!23/02

NELAP 5:23/02

NELAP 5:23/02

Prilll Dale 8/ I;02 7:36:58 AM



Jeb Bush
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LaboratOlY Scope oJAccredill1tion

John O. Agwunobi, M.O" M. B.A
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P~ge 11 of 31

Tl-US LISTL"lG OF .-\CCREDITED ASA.LYTES SHOCLD BE VSED ONLY 'VHEN
ASSOCIATED WITH A VALID CERTIFICATE

Siale Laboratory lD: E87813

E87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PAtlllU23 610-280-3 UOO

"STATE" i"dknles cerliflclltlon for rhe Illlul)'le by the method SI1f'<ifi,'d. ":-: F.: 1.,\ P" f"rtber
ill.lkates cerlificatiun ,,,,,,pliant with the NEI.A C Standards.

Program CWA

Analyte

Nickel

Nilrdlc

Nitrate as N

Nilrdlc-niLrilc

Nitrite

Nitrite as N

Nitrite as N

Nitrobenz.enc

n·Nitrosodimc!hylamine

n-Nitrosodi-n-propylamine

n.Nitrosodiphenylamine

Oil & Grcasc

Oil & Grease

Orthophosphate llS P

Orthophosphate as P

Pentachlorophenol

pH

Phenanthrene

Phenol

Phosphorus, total

Phosphorus. lotal

Potassium

f')Tcoe

Residue-filterable (TDS)

Residue·nonfilterable (TSS)

Residue-nonfilterable (TSS)

Rcsidue-scnlcable

Residue·IClIal

Residue-volatile

Selenium

Selenium

Silica as 5i02

Silver

Sorlium

Method

EPA 6010

EPA 300.0

EPA 353.2

EPA 300.0

EPA 300.0

EPA 353.1

EPA 354.1

EPA 625

EPA 625

EPA 625

EPA 615

EPA 1664

EPA 413.1

EPA 300.0

EPA 365.2

EPA 625

EPA 150.1

EPA 625

EPA 625

EPA 365.2

EPA 365.3

EPA 200.7

EPA 625

EPA 160.1

EPA 160.2

SM 25400

EPA 160.5

EPA 160J

EPA 160.4

EPA 200.7

EPA 6010

EPA 200.7

EPA 200.7

EPA 200.7

~etals

GenemlOlemislJ)'

General Chemistry

General ChemislJ)'

General Chemistry

General Chemistry

General Chemistry

Ext,"ct.1ble Organics

E,u'Jct.1ble Organics

Ex trac tabl c Organics

Extrac'"ble Organics

General Chemistry

(jeneral Chemistry

General Chemistry

General Chemistry

E.xtrdctable Organics

Gener~1 Chcmistry

blfdctable Organics

E~lr"r.table Organics

General Chemistry

General Chemistry

Met:lls

[xt,"ctable Organics

G,·r.eral O,emistry

Gencrn! Chemistry

General Chemistry

Gcneral Chemistry

Coer.eral Chemistry

G"ncra) Chemistry

M",al~

\It'lal~

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5i23102

NELAP 5i23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NF-LAP 5/23102

NELAP 5/23/02

NELAP 5/23/02

l"ELAP 5123/02

NELAP 5/23/02

NEL/\..P 5/23/02

NELAP 5/23/02

Print Date 8/1/027:36:58 AM



Jeb Bush
Gave/nor

(.·a··,...... ':•Laboratory Scope ofAccreditation

Jchn 0 Agwun6bi, M.D., M.B.A.
Secretary

Page 12 of 31

THIS L1STL'-'G OF .-\CCREDITED A.'\'ALYTES SHOULD BE USED O:-iLY Wl:IEN
ASSOCIATED WITH A VALID CERTIFICATE

State LaboratoJ")' 10: E87813

E8i813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610-280-3000

"ST.'\TE" ill,lk:lIcs "crtificaliol) ror Ihe :lllalyCe lly 'he IlIclhod spf'cificd. ":"ELt\P" ("rther
indi"alcs carifie",i"n c"ffiplbnt wilh lhe NELAC SI"n.l"rd~.

TOlal recoverable petroleum hydrocarhons (TRPH) EPA 418.1

Toxnpheoe (Chlorinated camphene) EPA 608

trans-U-Dichlofopropylenc EPA 601

Program CWA

Anolyte

Sulfate

Sulfate

Sulfide

Sulfide

Surfaclants - M8AS

Tetrachloroethylene (perchloroethylene)

TelTach loroethy)ene (PerehloroethyJcne)

Thallium

Tin

Tit~nium

Toluene

Total cyanide

Total dis~olved solids

Total nitrate-nitrite

Total nitrate-nitrite

Total urgani.: <:m1>on

Tolal Petroleum Hydrocarlxms (TPH)

Total phenol ics

TOlal phenolics

tr.l1ls-I,3.DichlolOpropylene

Trichlorocthcnc (Trichloroethylene)

Trichloroe:lt,ene (Trichloroethylene)

TrichlorC'nuoromethnne

Trich lornnuorn met hane

Turbidity

Vanadium

Vinyl chloride

Vinyl chloride

Xylene (Iotal)

Zinc

Zinc

Method

EPA 300.0

EPA 375.4

EPA 376.1

EPA 376.2

EPA 425.1

EPA 60)

EPA 624

EPA 200.7

EPA 200.7

EPA 200.7

EPA 624

EPA 335.2

SM 2540 C

EPA 353.1

EPA 353.2

EPA 415.1

EPA 1664

EPA 420.1

EPA 420.2

EPA 624

EPA 601

EP.... 624

EPA 601

EP.... 624

EPA 180.1

EPA 200.7

EP 601

EP 624

EPA 624

EPA 200.7

EPA 6010

Category

General Chemislly

General Chemislly

General Chemislry

General Chemislry

General Chemislry

Vol~tileOrg;mics

VolntiJe Orgnnies

Metals

MeUlIs

Metals

Volatile Organics

Geneml Chemistry

General ChemiSll'y

Geueral Cllemisuy

General ChemiSll'y

General Chemislly

General Chemislly

Geneml Chemislry

Gener..1 Chemistry

Gencral Cbcmislly

Pesticides- Herbicides-PC R's

Volntile Orgnnics

Volntile Organics

Volntile Organics

Volntile Organics

Volnlile Organics

Volnlile Organics

General Chemistry

Metals

Volntile Organics

Volalile Organics

VC'blile Organics

Metals

Mel:lls

Certification
Type Effective Da te

NELAP 5/23/02

NELAP 5/23102

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5I2J/02

NELAP 5123/02

NELAP 5I2J/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5I2J/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

Prinl Date 8/11027:36:58 AM



Jeb Bush
Governor HEALTH

LahoratOlY Scope ofAccreditation

John O. Agwunot:i, M.D., M.8.A
Secretary
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THIS LISTING OF ,·'CCREDlTED ANALYTES SHOULD BE USED O:-''LY WHEN
ASSOCI.>\TED WITH A VALID CERTlFICATE

Stole Lol>oroto'1' ill: £87813

£87H13
Lionville Laboratory Inc.
208 \Velsh Pool Road
Lionville, PA 19341

EPA L:Jb Code: PAOl1023 610-280-3000

"STATE" ill,Ii,':Iles n:rlificallon for the nnalytc by 'he ml'lhnd spCl'ificd. ":-<ELAP" further
ill,Ii"alcsl'ulificallllll Cflllliliiaul wilh thc NELAC S.and:trds.

Program RCRA/CERCLA

Anal~,te

1,1,1,2-TeuachloroC'thlloc

1,1. J,2-Tetrachloroethane

1,1.I-TrichlorClethane

1,1.1-Trichloroethane

I,I.I-Trichlowethane

1,1.2,2-TClTdChloroethane

1,1.2,2-TelTachloroetbane

1,1,2,2-Teu'3chloroethane

1,1,2-Trichloroethanc

I, J.2-Trichloroethane

1,1,2-Trichloroethane

t.t-Dichloroethanc

1.1-Dic.hloroelhane

1.1-DichlorClcthane

1,1-Dichloroelhylene

I.I-Dichloroethyleoe

I,I-Oichlornethylene

t.I-Dichloropropenc

I,I-Dichloropropenc

1,2,3,4,6,7.8.9-0ctachlorodibenZofuran (OCDF)

1.2,3.4,6,7,8.9-0ctachlorodibenzo-p-dioxin
(OCDD)

1,2.3,4,6.7,8-Ht:ptachlorodibenzofur.an
(1,2,J,4,6,7,8-hpcdf)

1.2,3,4.6,7,8-Heptachlorodibenzo-p-dioxin
(1,1,3.4,6.7,8-hpcdd)
1,2,3,4,7,8,9-Heptachlorodibenzofuran
(1,2.3,4,7.8,9·hpcdf)

1,2..1,4,7,8· Ilxcdd

1,2,3.4,7,8·H.cdf

1,2,3,6,7,8· l{xcdd

1,2,3,6,7.8. Hxcdf

1,2,3,7 ,e,9· H.xcdd

1,2.3,7,8,9· Hx cM

1.2.3,7.3-Pecdd

I .2,3,7 .8-P~.cdf

1,2.3-Trichlorobcnz.cnc

Method

EPA 8021

EPA 8260

EPA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

ErA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA ll2ll0

EPA 8280

F.PA ll280

EPA 8260

Category

Volo!;le Organics

Volotile Organics

Vc>lOlilc Organics

Vulutilc Organics

Vol.tile Organics

Volatile Organics

Volatile Organics

Volatile Organics

VOlatile Organics

Volatile Organics

Volatile Organics

Vol21ile Organics

Volatile Organics

Voktile Organics

Vnlatile Organic.~

Vol~tjle Organics

Volatile Organics

Volatile Organics

Volatile Organics

Extractable Organics

Extractable Organics

Extractable Organics

Extractable Organics

EX!r.lctablc Organics

Extr.lc.tablc Organics

EX11'dclahie Organio:

Extractable Organics

EXlT:,ctahle Organic;!;

EX!r:lct~ble Orgonics

Exlr.lClable Or~~nics

E,trnctable Organics

E"r~c'"hle Organic~

V nloriJe Org:mics

CertificatioD
T)'pe Effective Date

NELAP 5/23102

NELAP 5/23102

NELAP 5/23/02

NELAP 5/23102

NELAP 5/23102

NELAP 5123/02

NELAP 5123102

NELAP 5/23102

NELAP 5123102

NELAP ~/23/02

NELAP 5.'23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5.'23/02

NELAP 5/23/02

NELAP 5:23/02

NELAP .5:23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

Prim Date RI1/02 7::lfdR AM



Jeb Bush
G(.vernor •Laboratory Scope ofAcaeJiwtioN

john 0-_ Agwunobi, M~O., M.8:A
Secretary.
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THJS LJSTL'iG OF ACCREDITED ANALYTES SHOULD I3E USED ONLY "TIEN
ASSOCLHED WJTH A VALlD CERTIFICATE

Sr3re Labor:ltory 10: £87813

E8i813
liollvilJe" lahuralory Tnco
208 Welsh Pool Road
LionyiUc, PA 19341

EPA Lab Code: PA00023 610-180-3000

"ST,\TE" inflic:\ICS ("<,rtifica1ion for rhe :lnal)'le by rhe merhod specified...NEL' .... further
indicn.es c.... lificllion complianr wirh the NELAC Standards_

Program RCRAJCERCLA

Analyte

J,2.j-Trichloropropane

1,2,4,5-Tctrachlorobcnzcnc

1.2,4-Trichlorohenzene

1,2,4-Trichlorobenzenc

1,.2.4-Trichlorohen7.cne

1,2.4-Trimethylbenzene

1,2.4-Trimethylbenzene

1,2-Dibrolno-3-chloropropane (DBCP)

1,2- DibrlllnO- 3-chlQropropane (D BCP)

1,2-Dibromo-3-chJoropropane (DBCP)

1.2-DibrolTIoethane (EDB, Elhyh=no: dibnllnide)

J.2-DibrOlTIoethane (EDB, EU\ylene dibromide)

J.2· Dibrol1\oethane (EDB, EU\ylene dibromide)

1,2· Dich lorohenzene

1,2-Dichlorobcnzene

l,2-DichlorQbcnzene

1,2-Dichlorobcnzcnc

1,2-Dichloroethane

1,2-Dichloloetb"ne

1,2-Dichlomethane

1,2- Dichloropropane

1,2-Dichloropropane

1,2- Dichloropropane

1,2- Dini!Toh=ene

1,2- Diphcnylhydrnine

1.3.5-1'. imclhy Ibenzene

1,3,5-1'rimethylbenz.ene

1.3.5-1'rillitJ(ll>cnzene (l,3..5-TNB)

J,3.5-TrinitrC'henzene (1,3..5-1l'JB)

1.3- Dich lorohell~ene

I,J-Dichlorobenzene

1.3- Dichlornhenzene

1.3- Dichlorohenzene

1,3· DichlOllJl'ropane

Merhod

EPA 8260

EPA 8270

EPA 8260

EPA 8270

OLM04.2

EPA 8021'

EPA 8260

EPA 8021

EPA &260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA /l021

EPA 8260

EVA 8270

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 112M

OLM04.2

EPA 8270

EPA 8270

EPA 8021

EPA 8260

EPA 8270

EPA 8330

EPA 8021

EPA 8260

EP.'" 8270

OLM04.2

EPA 3021

Category

Volatile Organics

Extractable Organi~

VQlalile Organics

Extractable Organics

Volatile Organi~

Volatile Orgaiti~

Volatile Organi~

Volatile Organics

Volatile Organi~

Volatile Organics

Volalile Organics

Velatile Organics

VOI~lile Organics

Vela tile Organics

Volatile Organics

Extractable Organics

Volatile Organics

Volatile Organics

Volatile Organics

V.olalile Organics

Volatile Organics

Volatile Organics

Volatile Org"nics

Extractahle Organics

Exrraetable Org:mics

VOlatile Organics

Volatile Organics

Extraclable Organics

E.'tr.,ctable Organics

Vol,"ile Organics

Volatile Or£:tnics

E.,\rd~lablcOrganics

Volarile Or£:tnics

Volatile Organics

Cert ifica t ion

T)'pe Effective Oa Ie

t"ELAP 5123/02

NELAP 5123/02

NELAP 5123102

NELAP 5123102

NELA? 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23102

NELAP 5/23102

NELA? 5123/02

NELAP 5:23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5,'13/02

NELAP 5,23/02

NELA? 5123/02

NELAP 5123/02

NELAP 5123102

NELAP 5123102

NELAP 5123/02

NELAP 5123102

NELAP 5123/02

!'IELAP 5123/02

NELAP 5123102

NELAP 5/23/02

NELAP SI2J!02

Prim Dale 8i 1/027:36:58 AM



Jeb Gush
G('vernor •

~-... ·;...e: '
..•• t\;.

',L

Laboratory Scope ofAccn.:diltltjon

John O. AgwunobioM,D. oM. B.A
Secretary
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T1HS L1STL'\iG OF .-\CCREDITED A."IALYTES SHOULD BE USED O:'-lLY WHEN
ASSOCIATED W1TH A VALID CEHTl.FICATE

Stale LHlwratory 10: £8"7813

E8i813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PAOIJ023 610-280-3000

"ST,\TE" Indicates l'Crlificatiun for the anal)·te by the method specified. ":-<ELA/"o f"rfher
indie.les l'ertifjrn!ion (ompli"nl ",jlh lhe l'IELAC SI:""I.r""

Program RCRAICERCLA

Analyte

1,3-0ichloropropane

\,3-0inilTnbenzene (1,3-D:-lB)

1,3-Dinitrohenzene (I,3-DNB)

1.4-0ichlorobenzene

1.4-Di~hlurubenz.ene

\.4- Dichlorobenzene

1,4- Dichlorobenzene

1,4-Dinitrnber.:zene

1,4-Naphthoquinooe

1.4-Phenylenediamine

t-ehlorobutane

I-Naphlhylamine

2,2-Dichloropropanc

2,2-Dichloropropanc

2,3.4,6,7,8- H.' cd!

2,3,4,6-Tetrach Inrophenol

2,3,4,7,8-Pecdf

2.3,7,8-TCDD

2,3,7,8-TCDF

2.4.5-T

2,4,5-Triehlorophenol

2,4.5-Trichlolophcnol

2,4,6-Trichlorophenol

2,4,6-Trichlorophenol

2,4,6-TrinitrolOluene (2,4,6-TNT)

2,4-0

2,4-0, BUlOxyethanol ester

2,4-08

2,4- Dichlorophenol

2.4- Dichlorol'henol

2,4- Dill1~thylrhenol

2,4- Dilllctl1ylphc:nol

2,4- [)jJljlrophcnol

2,4. Dinitrophenol

Method

EPA 8260

EPA 8270

EPA 8330

EPA 8021

EPA 8260

EPA 8270

OLM04,2

EPA 8270

EPA 8270.

EPA 8270

EPA 8260

EPA ~270

EPA 8021

EPA 8260

EPA 8280

EPA 8270

EPA 8280

EPA 8280

EPA 8280

EPA 1\151

EPA 8270

OLM04.2

EPA 8270

OL'vI04.2

EPA 8330

EPA 8151

EPA 8151

EPA 815\

EPA ~270

OLM04.2

EPA M270

OLM04.2

EPA M270

OLM04.2

Category

VoJ;"ile Organics

E,tmc~blc Organics

Ex lr:lct~ble Organics

Volatile Organics

Volatile Orlianics

Extrac~ble Organics

Volatile Organics

Extractable Organics

Exlr.lctable Organic,<;

Extrdc~ble Organics

Volulile Organics

Exu-dc~ble Organics

Volatile Organics

Vob!;le Organics

Exlc"ctable Orgall.ics

Extr.;clable Organics

Extr.lClable Organics

Extr"cl~ble Organics

Extrdctablc Organic~

Pe~lici<1es-Herbicides-PC8's

EXlr.'letablc Or£anies

EXlracl<lhle Organics

Extr"c~ble Organics

E,tr:,ctable Organic~

Extr:,c::,bJe Organics

PCt:t i" idc~- Hcrbicides- PC 8's

Pc:t icides· Herbicides-PC 8's

Pc~ ti~i"ks-Hcrbicides- PC 8's

blract:Jble Or.~nies

E'lr;rclablc Organi~~

EXlr:,ct"ble Orgnnics

Ex Ir"cl"hk Organi~s

E.<lraet"ble Organics.

E.' I,o,e lable Organ;,,:s

Certification
Type Effeclive Date

NELAP 5:23/02

NELAP 5:23102

NELAP 5:23/02

NELAP 5123102

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123102

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

l'ELAP 5/23/02

NELAP 5123102

NELAP 5123/02

:--JELAP 5/23/01

~ELAP 5/23:02

~ELAP 5/23:02

~ELAP 5/23/02

NELAP 5123/01

NELAP 5/23101

NELAP 5/23101

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5!23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23102

NELAP 5:23/02

NELAP 5:23/02

Print Date 8/1/02 7:36:58 AM



John O. Agwunobi, M.D. ,M:'ELA
Secretary
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'" .. --: .HEALT
LaboralO1Y Scope ofAccreditation

nus LlSTlNI, OF ACCREDITED ANALYTES SHOlJLD HE vsm 01\rLY "'HEN
ASSOCL-\TED WITH A VALID CERTIFICATE

Jeb Bush
Governor

St3le Laboratory 10: £87813

E1l7!l13
Lionville Laboratory Inc.
208 Welsh Pool Road

Lionville, PA 19341

EPA lnb Code: PA00023 610-280-3000

"STXf[" indicale! ccrlific:ll;"n fur the "nalyle by Ihe method sr~cifi"d. ":'if-LAP" fUrlhcr
iudica'e) ,·crliro..a';"n ,,,u.plbul ",ith the NELAC Stanrl:,rrls.

Program RCRA/CERCLA

Analyte

2,4·DinilIotoluene (2.4-DNT)

2.4·Dinitrotoluene (2.4·DNT)

2,4-Dinitrolo1uene (2,4-DNT)

2.6- Dichlorophenol

2,6- DinitTCltoluene (2,6-DNT)

2,6-Dinilrotolucnc (2.6-DNT)

2,6-DinitTotoluene (2,6.DNT)

2·AcclylallliJlClfiuorc:nc

2.Amino-4,6-dinitrotoluene (2_am-dnt)

2-Butanone (Melbyl ethyllo:~tonc. M EK)

2-Butanone (Methyl ethyl ketone, M EK)

2-ehloroethyl vinyl ether

2-ehloronaphthalene

2-Chloronaphthalcnc

2·Chlorophmol

2-ChlorophenClI

2-Chlorolnluene

2-Chlorotoluene

2-Hexanonc

2-Hexanone

2-Mcthyl-4.6-dinitrophcnoJ

2-Methyl.4,6-dinitrophenol

2-Mcthyln3l'hthalene

2-Methylnaphthalene

2-Metll)'lphenol (o-Cr~ol)

2.Methylphenol (o-Cresol)

2-Naphlhylaminc

2-Nilroaniline

2-Nilroaniline

2·Nilrophenol

2·Nilrophenol

2·Niu'ololuene

2·ric0.linc C2-.\1cthylpy,idine)

J.J'. Diehlnr(lhenzidine

Method

EPA 8270

EPA 8330

OLM04.2

EPA 8270

EPA 8270

EPA 8330

OLM04.2

EPA 8270

EPA 8330

EPA 8260

OLM04.2

EPA 8260

EPA 8270

OL:vl04.2

EPA 8270

OLM04.2

EPA R021

EPA 8260

EP." 8260

OLM04.2

EPA 8270

OLM04.2

EPA 8270

OL\104.2 .

EPA 8270

OL~104.2

EPA 8270

EPA 8270

OLM04.2

EPA 8270

OL\104.2

EPA 8330

. EPA 8270

EPA 8270

C3tegory

EXlrJcl"ble Organics

Ex tractable Organics

Ex lract.1ble Organics

EXlrdctable Organics

Ex lract.1ble Organics

E> u"ctable Organics

Extractable Organics

E>traclable Organics

Exlfact.1ble Organics

Volatile Organics

Volalile Organics

Volatile Organics

Extraclable Organics

Extractable Organics

EJ<traclahle Organic!;

Ex t:-"ctable Organics

Vnlalile Org3nic.~

Volalile Organics

VUI"liJc Organics

Volatile Organics

ExlrdC1Jbh: Organics

EXlr"cl~ble Organics

E~ lI'"ctable Organics

EXlf;;ctable Organics

EXIr"clJlble Org:lIlics

E~lr"cl"ble Organics

Extr.JclabJc Organics

E..rrJclable Org:lIlics

ExlIacl"bJc Organics

EXlIaclable Organics

E.'lmclable Org"nic~

E.'lraCl"ble Organics

EXlr"Clable Orpnic~

E>:racl;)hle Orf;)nic~

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5i23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP '/23/02

NELAP 5/23/02

NELAP 5/23/02

l'IELAP 5123/02

NELAP 5123/02

f"ELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

:-JELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123;02

NELAP 5123;02

Prinl Dale 8/1/02 7:36:58 AM



JohnO. Agwunobi, M.O .• M.B.A
Secretary
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•...:.:.-. .H.EALT
Laboratory Scope ofAccreditation

THIS LISTL'IG OF .KCRIDITED A:'IALYTES SHOULD BE USED Ol\TLY \Vl-IEN
ASSOCIATED WlTH A VALID CERTIFICATE

Jeb Bush
GovErnor

Slate Laboratory JD: E87813

ESiS13
Lionville Laboratory Inc.
20S Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PA00023 610-280-3000

"STATE" illflirales rr'.rlilirallon for .he analy.e by 'he method specified. "t'lELA'''' furfher
Inl1i(':IIr.·~ r(~rrlfir:lll"n,ompllant with .he NELA.C S'anIIaTlJs.

Program RCRAJCERCLA

Analyte

3.3'- Oichlorobenzidine

3,3'-Oimethylt>c:n:zidine

3-Methylcholanthrenc

3-Methylphenol (m-Cresol)

3-Niuoaniline

3-Niuoaniline

3-Niuotolucnc

4,4'-000

4,4'-000

4,4'-00E

4,4'-ODE

4,4'-00T

4,4'-ODT

4,4'-Methylenebis(2-.:hloroaniline)

4-Amino-2,6-dinitrotoluene (4-am-dnt)

4-AmiJ1<>biphenyl

4-Bromophenyl phenyl ether

4-13romophenyl phenyl ether

4-ChlorO-3-meth)'lphenol

4-Chloro-3-melhyJphenol

4-Chloroaniline

4-Chloroaniline

4-Chlorophcnyl phO"lylelher

4-Chlorophenyl phenylether

4-Chlolnlnluene

4-Chlorololuc:ne

4-0imethyl aminoazohenzene

4·Melhyl-2-pent.:lnone (MIBK)

4·Mclhyl-2,pcnt.:lnone (MIBK)

4- Mcthylphcnol (p-Cresol)

4-Melhylphcnol (p-Crc:sol)

4- Nilroaniline

4·Nilroaniline

4-Nitrophenol

Method

OLM04.2

EPA 8270

EPA 8270

EPA 8270

EPA 8270

OI.M04.2

EPA 8330

EPA R081

OL~04.:

EPA 8081

OlM04,:

EPA 8081

OlM04.2

EPA 8270

EPA 8330

EPA 8270

EPA 8270

01..\104.2

EPA 8270

OLM04.2

EPA K270

OL1'.104.2

EPA 8270

OL~104.2

EPA 8021

EPA 8:260

EPA 8270

EPA 8260

OL~04.2

EPA 8270

OL~104.2

EPA 8270

OLM04.2

EPA 8270

EXII.ctable Organics

E,lr;,Clable Org.,nics

E'I:<:lctDble Organics

bl;;;ct.ahle Organic~

EXlr.lCI3bJe Organics

EXlr;,Cl3ble Organics

blracl3ble Organics

P~l icides-Herbicides-PC B'5

Pestic ides- Herbicides-PCB's

Pe::tkidc:s-Herbicides-PCB's

Pesticides-Herbicides-PCB's

Pe~licides-Herbicides-PCB's

Pe~ticides-Herbicides-PCB's

Exrracl3ble Organics

Extr.Clable Orpnics

EXlT3cl3ble Organics

EXlr_ctable Organics

Exuactable Organics

E,traCl3hle Organic~

EX!r:lctabJe Organics

Extractable Organics

ExlrJClable Or~anics

EXlr~ctable Organics

EXlr:lClable Or~anics

Vulatilc: Organics

Vclatile Organics

EXI'"C1able Organics

Volatile Organics

Volatile Organics

E'tract.:lhle Organics

Extractable O'l;anics

Extr"ct3ble Organics

Extractable Organics

Extractable Organics

Certification
T)'pe Effective Date

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP . 5/23/02

NELAP 5/23/02

NEJ..AP 5/23/02

NELAP 5/23/02

NELAP 5/23!02

NELAP 5/23!02

NEL.'V' 5/23:02

NELAP 5/23:02

NELAP 5/23:02

~ELAP 5/23:02

:-JELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAp 5/23/02

NELAP 5/23,02

NELAP 5123/02

Prinl Dale 8/1/02 7:36:~8 AM
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Page 18 of 31

THIS L1STI:\1G OF ACCREDITED A,'\'ALYTES SHOULD BE USED O\'LY WHEN
ASSOCI..\TED \\'ITH A VALID CERTIFICATE

State Laboratory 10: £87813

E87813
Lionville Laboratory Inc.
208 Welsh Pool Road
LioJlville, PA 19341

EPA lab Code: PA00023 610-280-3000

"STATE" inrficates ("(,rlilicalion (or tbe an,lyle hy lhe m"'hod specified ":--ELAP" f"rther
indicates certification compliant with the NElAC Stnnrf,rds.

Program RCRAICERCLA

Analyte

4-Nitrophenol

4-Nitrololuene

5-Nitro-o-toluidine

7.12·Dimethylbenz(a) anthracene

a-a-Dimethylphcnethylamine

Accnaphthmc

Acenaphthc:ne

Accnaphthcnc

Acenaphthylene

Acenophthylene

Acenaphthylene

Acetone

Acetune

Acetonitrile

Acetophenone

Acetophenone

Acrolein (P/openal)

Acrylonitrile

Aldrin

Aldrin

Allyl alwhol

AlIyl chloride (J·Chloropropene)

alpha- 8 He (olpho- Hcxachloroeyclohcxane)

alpha-BHC (alpha-Hexachlorocyclohexane)

alpha-ChlorcbM

alpha-Chlordane

Aluminwn

Aluminum·

Amenable cyanide

Aniline

Anthracene

Anthr~cenc

Anlimuny

Method

OLM04.2

EPA 8330

EPA 8270

EPA 8270

EPA 8270

EPA 8270

EPA 8310

OLM04.2

EPA 8270

EPA 8310

OLM04.2

EPA 8260

OLM04.2

EPA 8260

EPA 8270

OLM04.2

EPA 8260

EPA 8260

EPA 8081

OLM04.2

EPA 8015

EPA 8260

EPA 8081

OLM04.2

EPA S081

OLM04.2

EPA 6010

ILM04.1

EPA 9014

EPA 8270

EPA 8270

EPA 8310

OLM04.2

EPA 6010

Category

Extractoble Organics

EXlractoble Organics

Extractable Organics

Extractable Organics

Ex tractable Organics

Extractable Organics

Extractable Organics

Extractable Organics

Extractable Organics

EXlrOctable Organics

Extractable Organ~

Volatile Organics

Volatile Organics

Vol3lile Organics

EXlr.ctable Organics

Ex tractable Org:mics

Vol3li1c Organics

Vobtile Organics

Pcsticidcs- Herbicides- PC B's

Pesticides-Herbicides-PCB's

Volatile Organics

Volatile Organics

Pcsricidcs-Hcrbicidcs-PCB's

Pe~ricic1es-Herbicides-PCB's

Pcsric ides- Herbicides- PCB's

Pes/icide;-Herhicide..-PCB·,

~ctols

Gcner,1 Chemistry

EXlr~ctableOrpnics

EXIr.lctJble Ort~nics

Extractable Org~nic~

EXlJ~ct,ble Orf~nics

Mcr.,ls

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5,23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23!02

NELAP 5/23!02

NELAP 5/23:02

NELAP 5123:02

NELAP 5/23/02

NELAP 5123/02

NELAP 5I2J/02

NELAP 5/23/02

NELAP 5mi02

NELAP 5/23102

NELAP 5/23/02

NELAP 5/23102

NELAP Sl23102

NELAP 5123102

NELAP 5/23102

NELAP 5/23102

NELAP 5!23/02

NELAP 5!23/02

Print Dale 8/1/027:36:58 AM
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THIS LlSTL'iG OF .-\CCREDITED ANALYTES SHOULD BE USED ONI..Y '''liEN
ASSOCIATED WITH A VALID CERTIFICATE

StateL:lboratory 10: £87813

£87813 ,
Lionville Laboratory Inc.
208 Welsh Pool Road

Lionville, PA 19341

EPA Lab Code: PA00023 610-280-~OOO

"STATE" illtli.::.'cs "crlificali"n for Ihr analyle by Ihe method sprcified. "NELAP" furlber
III"k:"c~ n:rlifi .."llllll ""IllIJII~nl wilh rbe NELAC 51:11111",..15.

Prollram RCRAJCERCLA

Analyte

Antimony

Aramile

Aroclor· J016 (PCB-I 0 16)

Aroclor-1016 (PCB-IOI6)

Aroclor-1221 (PCB-122!)

Moclor- I22 J (PCB-I 22I)

Aroclor· J232 (PCB-1232)

Aroclor-1232 (PCB-I 232)

Aroclor-1242 (PCB-1242)

Aroclor-1242 (PCB-I 242)

Aroclor-1248 (PCB-1248)

Aroclor-1248 (PCB-1248)

Aroc1or-J254 (PCB-1254)

Aroclor·1254 (PCS-1254)

Aroc1or-.1260 (PCB-1260)

Aroc1or·1260 (PCS- J260)

Ar!enic

AT!enic

Atrnzine

Azinphos·methyl (Gulhion)

Rarium

B~rium

Renzene

Bellzene

Benzene

Benzidine

Bel\2o(a)"nthr"~<:TJC

Benzo(a)anth.-;;cene

BelUu(a)"nlhrd~c:nc

Benzo(ajp)'lene

B<lUu(ajpyrellc

6cnzo(ajpyrene

Bell:Lo(b)n,",,:ullJlene

Bcnzo(b)l1uoranthene

~fethod

IL~04.1

EPA 8270

EPA 8082

OI.M04.2

EPA 8082

OLM04.2

EPA 8082

OLM04.2

EPA 8082

OLM04.2

EPA 8082

OLM04.2

EPA 8082

OL\104.2

EPA R082

OLM04.2

EPA 6010

ILM04.1

EPA RI41

EPA 8141

EPA 6010

ILM04.1

EP..\ 8021

EPA 8260

OLM04.2

EP..\ 8270

EPJ\ 8270

EPA 8310

OL~104.2

EPA 8270

EPA 8310

OL!\104.2

EPA 8270

EPA 8310

Category

Metals

E.lractahle Organic.~

Pe~ticides-Herbicides-PCS's

Pe:<licides·Herhicides·PCB's

Pe~licides-Herbicides· PCS's

Pesticides-Herbicides· PCB's

Pesticides- Herbicides- PC S's

P<>1 i~i <.1.::;- Hc:rbici<.les·PC B's

Pe~ticides-Herbicides-PCS's

Pesticidcs-Herbicides-PCS's

Pesticides·Herbicides-PCB's

Pe5ticides·Hc:rbicides-PCS's

Pe~ticides-Herbicides-PCS's

Pesticides-Herbicides-PCS's

Pesticides- Herbicide.< -PCB's

PC~licidcs-Herbicidcs- PC S's

Metals

Met:lls

Pesticides-Herbicide!·PCS's

Pe~ticides· Herbicides· PCS's

Metals

Metals

Vulillile Or~nics

Volatile Organics

V(1I~lilc Org~nics

E.'lr~ct.:lble Or£anics

EJtractable Organics

EJlr~clabJe Orlrlnics

EJ1r~clable Organics

btr:,ctable Organics

[,tr"ctable Org~nics

[Jlractable Organics

EJlr;lClahle Organics

[,tractable Organics

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP 5;23/02

NELAP 5/23/02

NELAP 5;23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5)23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAr 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

Prinr Dale .1>/1/027:36:58 AM
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TH1S L1STr.-'G OF ACCREDITED ANALYTES SHOULD BE USED mn...Y "'HEN
ASSOClATED WITH A VALlD CERTIFICATE

State Lahoratory 10: £87813

Ell7813
Lionville Laboratory Inc.
208 "'elsh Pool Road
Liou,ille, PA 19341

EPA Lab Code: PA00023 610-280-3000

"STATE" indicales certifieati"n for thc :llIulytc by thc methor! ~r''l'ificd. ":'-'ELAI''' further
illdkatc) ce'tificalion compliant wilh the :'iELAC SIDudards.

Program RCRAiCERCLA

Analyte

Benzo(b)f1uoranthene

Benzo(g,h,i)perylc:ne

Benzo(g,h,i)perylene

Benzo(g,h,i)perylenc

. Benzo(k)f1uoranthenc

Benzo(k)f1uorallthene

Benzoic acid

Beluyl alcohol

Beryllium

Beryllium

beta-BHC (beta-Hexachlorocyclohexane)

beta- BHC (beta-Hexachlorocyclohexane)

bis(2,Chloroethoxy)methane

bis(2-Chlorocthoxy)me1hane

his(2-Chlnroethyl) elher

bis(2-Chlorocthyl) ether

bis(2-Chloroisopropyl) ether

bis(2-Chloroisopropyl) ether

bis(2·Ethylhexyl) phthalate (DEHP)

bis(2-Ethylhcxyl) phthalate (DEHP)

Boron

Bromide

Bromohelllene

Bromobenzcne

Bromoehloromethane

Blomochloromethane

13romodichloromcthane

Bromodichloromethane

Bromoform

Bromoform

Bromoform

Buryl henzyl phlhalate

Buryl benzyl phthalate

Cadmium

Method

OLM04.2

EPA 8270

EPA 8310

OLM04.2

EPA 8270

EPA 8310

EPA H270

EPA 8270

EPA 6010

ILM04.1

EPA 8081

OLM04.2

EPA 8270

OLM04.2

EPA 8270

OLM04.2

EPA 8270

OLM04.2

EPA 8270

OLM04.2

EPA 6010

EPA 9056

EPA 8021

EPA 8260

EPA 8021

EPA 8260

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 8270

OLr-104.2

EPA 6010

Cate.gory

Extrac~ble Orpnics

Extrdctable Organics

Ex tractable Organics

ExlI'dclable Orgdnics

Extractable Organics

EXIJ'ilctable Organics

Extractable Organics

Extractable Organics

Meuls

Metals

Pe~ticides-Herbicides-PCB's

rc~ticid~-HcrbicidC5-PCB's

Extractable Organics

EX!r.lct:lble Organics

Extractahle Organic.~

EXlrJet:lble Organics

Extractable Organics

Extr.lctable Organics

Ex lrdctable Orl!anics

Extractable Organics

Metals

General Chemistry

Volatile Organic5

Volalile Orga~ics

Volalile Orgarlics
. I

Volalile Or~ics
1

Volatile Orgdnics

Volalile Organics

Volatile Organics

Volatile Org:tnics

Volalilc Organics

Extractahle Organic~

Extractable Organics

I'v1l:ml~

Cerlification
Type Effective Date

NELAP 5/23/02

.NELAP 5/23/02

NELAP 5123/02

NELAP 5;23/02

NELAP 5;23/02

NELAP 5i23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NEL~J' 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

I"ELAP 5/23 /02

NELAP 5123/02

l"ELAP 5/23/02

NEL....P 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23.'02

~ELAP 5123/02

NELAP 5/23.'02

~ELAP 5/23:02

NELAP 5123:02

NELAP 5123:02

Prinr Dale R/li02 7:JIi:58 AM
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THIS LISTING OF ACCREDITED ANALYTES SHOULD DE USED ONLY 'VHEN
ASSOCIATED WITH A VALlD CERTIFICATE

State Laboratory 10: £87813

E87813
Liouville Laboratury Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: j>;\0(1023 610-280-3000

"STATE" Inc1il-atu rcrtifieatioD for the 3n.I)'le lJy Ihe mrlhnd spl'cificd. "~ELAI'" f"rther
in.lil-nlcs ccrtifiention complillnt "ilb Ihe NELA C Stan.lnrds.

Program RCRAICERCLA

Analyte

Cadmiwn

Calciwn

Calcium

Carbazolc

Carbon cli~ulfide

Carhon di~ulfide

Carhon tetrachloride

Carbon tetrJchloride

Carbon tetrachloride

Chlordane (tech.)

Chloride

Chloroacetonitrile

Ch lorobel\2ene

Chloroberuene

Chlorobenzilate

Ch loroethane

Chloioelhane

Chloroethane

Chloroform

Chlornform

Chloroform

Chloroprene

Chloroprene

Chromium

Chromium

Chromium VI

Chry,ene

Chrysene

Ouy,ene

cis-I.2-Dkhl'lfocthylene

cis-I;2- Dichloroethylene

cis-I .2- Dichlofoethy lene

cis-l,J.Dichloropropene

cu-I,J-DichIOluprol1cne

Method

ILM04.l

EPA 6010

ILM04.l

EPA 8270

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 8081

EPA 90~6

EPA 8260

EPA 8260

OL.VJ04.2

EPA 8270

EPA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 11021

EPA 8260

EPA 6010

ILM04.1

EPA 7196

EPA 8270

EPA S3 10

OL~~04.2

EPA 8021

EPA 8260

OLM04,2

EPA 8021

EPA 8260

Cal~gury

Metals

Metals

Metals

Extractable Organics

Volatile Organics

Volatilc Organics

VolMile Organics

Volatile Organics

Volatile Organics

Pesticides-Herbicides-PCB's

General Chemistry

Volatile Organics

Volatile: Org,mics

Volatile Organics

Pe:itic ides- Herbicide~-PC 8's

Vnlatile Organics

Volatile Organics

Volatile Organics

Volatile o"rganics

Volatile Organics

Volatile Organics

Volatile Organics

VC'latile Organics

Mctal~

~e~ls

General Chemistry

Extractable Orpnics

Extract;;ble Orpnic!

Extractable Orpnics

V"lalile: Organics

Vobtile Orpnics

V"btilc: Organics

Vobtile: Organics

Vlllatile: Organics

CertificatioD
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP ~123/02

NELAP 5123102

NELAP ~123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP ~123/02

NELAP 5123/02

NELAP ~123/02

NELAP 5123/02

NELAP ~123/02

NELAP ~/23/02

NELAP 5/23/02

NELAP ~/23/02

NELAP ~/23/02

NELAP 5/23/02

NELAP 5/23/02

I'ELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

~ELAP 5/23/02

'-!ELAP 5/23/02

~ELAP 5/23/02

NELAP 5/23;02

NELAP 5/23;02

NELAP ~/23i02

NELAP 5/23i02

NELAP 5/23102

NELAP 5/23102

NELAP 5/23102

NELAP 5/23102

NELAP 5i23102

Prilll Date 8/1/02 7..,6:58 AM
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THIS LJSTL'iG OF ACCREDITED Ai'\'ALYTES SHOULD BE USED Or-;LY 'WHEN
ASSOCI."TED WITH A VALID CERTlFJCATE

Slate Laboratory ill: £87813

£87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: Pt\OlJ023 610-2l:l0-3000

"STATE" indicates cerlirica.iun fur the :l1I:l1)'lc by Ihe mefhod sr('dried. "~ELAP" fllrlher
indicales rcrliricatiun "unrpli:tnt wilh .he NELAC Slandarrls.

Program RCRAICERCLA

Analyte

cis-I,3-Dichloropropene

cis-I,4-Dichloro-2-buIClle

('.(IOOlt

Cobalt

Copper

Copper

Corro~ivity

Corrosivity (pH)

Coumaphos

Cyanide

Dalapun

delta-SHC

delta-SHC

Demeton-o'

Demeton-s

Diallate

Diazinon

Oibenz(a,h) anthracene

Dibcnz(a.h) anthracenc

Oiherv.(a,h) :lnlhr;lcene

Dibenzo(a,e) pyrcne

Dibenzo furan

Dibenzofuran

DibroOlochlolomethane

Dihromochloromethane

DibllJm,,~hlulomethane

Dihromoflul,romethane

Dibrumuflwrumethane

Dibromomethane

Dibrolllol1letl,ane

Dicamba

Dich lor"di flulll uTllelhanc

Dich lorooi llu"llJmelhane

Dich Jon.d; fluUHll1lelll3l1c

:'>1ethod

OLM04.2

EPA 8260

EPA 6010

ILM04.J

EPA 6010

ILM04.J

EPA 1110

EPA 9040

EPA 8141

EPA 9014

EPA 8m

EPA 8081

OLM04.2

EPA 8141

EPA 8141

EPA M270

EPA 8141

EPA 8270

EPA 8310

OLM04.2

EPA 8270

F.P.'" 8270

OLM04.2

EPA X021

EPA 8260

OLM04.2

EPA &021

EPA 8260

EPA 8021

EPA 8260

EPA 8151

EPA 8021

EPA 8260

OLM04.2

Catce;ory

Volatile Organics

Volatile Organics

Metals

Metals

Metals

Metals

General Chemistry

General Chcmistry

Pesricides-Herbicidcs-PCB's

Genern! Chemistry

Pe~ticide.,-Herhicidc.'-PCB's

Pe~1 icides- Herbicides-PC B's

Pt'Slicides-Herbicides-PCB's

Peslicides-Herbieides-PCB's

PesliciLlc:s-HerbiciLlc:s·PCB's

Pestic ides- Herbicides-PC B's

Pcsticides-Herbicides-PC B's

blr"cl.1ble Organics

E~tr<clable Or~anics

E~tr"ctable Organics

E'lr<C1ablc Organics

Extractable Organics

Exmclablc Organics

Volatile Organics

Vola:ile Organics

Volatile Organi~

Voblile Organics

Volatile Organic.,·

Volalile Organics

Vol:lIile Or~anics

Pe~ticides· Herbicides· PC 8's

VrJlatile: Organics

Volatile Organics

Volatile: Orgaoics

Certification
Type Effective Date

NELAP 5:23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5i23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

I"ELAP 5/23/02

NELAP 5/23/02

NEL"'P 5/23:02

NEL"'P 5/23102

NELAP 5/23/02

7'JELAP 5/23/02

NELAP 5/23/02

NEI..AP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5123102

NELAP .5/23102

NELAP 5/23102

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

Print Dale 8/1/02 7:36:.58 AM
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Secrelary
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TlUS LlST~GOF :\CCREDlTED A.."IALYTES SHOULD BE USED ONbY '''HEN
ASSOClATED WITH A VAUD CERTIFICATE

State Laboratory 10: £87813

E87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lab Code: PAlI0023 610-280-3000

"STATE" inclkall's rcrlifh':1liun fur Ihe anal)'le hy rile mrlhud slll·.. ir..~d. "0£1."\1'" fUrlller
;'"li'''1<3 ccrrifi""ti"n "fllIIpli"nt with Ihe :'IELAC Srancl:lrrls.

Program RCRAJCEHCLA

Analyte

Dichloroprop (Dichlorprop)

Dieldrin

Oieldrin

Diesel range org:mics (ORO)

Diesel range organics (ORO)

Dielhyl ether

Diethyl ether

Dielhyl phthalate

Dielhyl phthalate

Dirnethoate

Dimethoate

Dimethyl phtha late

Dimethyl phthalate

Di-n-butyl phthalate

Di-n·butyl phthalate

Di-n-octyl phthalate

Di-n-octyl phthalate

Oinoseb (2-sec-hutyl-4.6.dinitrophenol. DNBP)

Dinoscb (2-sec-butyl-4.6.dinitrophenol. DNBP)

Diphenyl~mine.

Disulfoton

Disulfoton

Endosulfan I

Endosulfan I

Endosul r~n II

En<.lo~ulran II

Endosullan sul:'ate

En<.lllsulr~n sulfate

Endnn

EndJ'in

Endrin aldehyde

EIIl1rin aldchyde

Endrin Kchme

Endrin kClone

Method

EPA 8151

EPA 8081

oL!v1 04.2

EPA 8015

WA-EPH

EPA lSOIS

EPA 8260

EPA 8270

OLM04.2

EPA 8141

EPA 8270

EPA 8270

OL!v104.2

EPA K270

OL!v104.2

EPA 8270

OL!v104.2

EPA 8151

EPA 8270

EPA 8270

EPA 8141

EPA 8270

EPA ~081

OLYl04.2

EPAY,081

OLYl04.2

EPA 8081

OL'v104.2

EPA ~081

OL>vI041

EPA SOSI

OL~104.2

ErA SOSI

OL!v104.2

Cnttgory

Pe5tic ides· Herbicides· PCB's

Pe~ticides-Herbicides· PC B's

Pes\icides-Herbicides-PCB's

EX!rdctable Organics

Extractable Organics

Velatile Organics

Velatile Organics

Extrn~tableOrganics

Extractable Organics

Pe~ticides-Herbicides-PCB's

Pesticides-Herbicides· PCB's

Extractable Orfanics

Extractable Organics

Extractable Organics

Extractable Organics

Extractable Organics

Extract3ble Organics

Pestic ides- Herbicides- rCB's

Extr~ct3bleOrganics

Extr~ct3blcOrganics

Pesticides·Herbicides- PCB'~

PC5tiC ides -Herbicides- PCB's

Pe~ticides -H erhic ides- PC B's

PC5ticides- Herbicides· PCB's

Pe<lic ides -H erhic ides- PCB's

Pesticides· Herbicides- PC B's

Pc~ticides· Herbicides-PCB's

Pesticides- Herbicides- PCB's

Pcsticides-Habicitks-PCB's

Pestic ides- Herbicides- PC B's

P"~I icides· Herbicilks- PC B's

reslic ides- Herbicides- f'CB's

Pc~tk idcs·!·krbicidcs-I'CB's

Pestic ides· Herbicides- PCB's

Cerl ificatioD
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP 5123102

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23:02

NELAP 5/23/02

NELAP 5/23:02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

Print Date 8/1/027:36:58 AM



John O. Agwunobi, M.D." M.B.A.
Secretary
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Labo;'atmy Scope ofAcCI'cditation

THIS LISTL"G OF ACCREDITED AS:\L'I'TES SHOULD BE USED ONLY WHEN
.-\SSOCIATED WITH A VALID CERTIFICATE '

Jeb Bush
Governor

Stale Laborotory 10: E8'i 813

E87813
Lionville Laboratory Inc.
208 Welsh Pool Road
Liunville, PA 19341

EPA Lab Code: PA00023 610-280-3000

Hexachlorobutacliene EPA 8021 VO"'liJe Organics

"ST,\TE" illdic:lles cntifira.ion for the anal)'le by rhe melhod spr.cilird. ":-IELAP" fllrlher
indicates n:rliliralillll CIJIIIJlJi~l\1 ",ilh the NELAC $';III1Jarcb.

Program RCRAiCERCLA

Analyte

Ethane

Ethanol

Ethion

Ethyl acetate

Ethyl methacrylate

Ethyl methanesulfonate

Ethylbenzone

Ethylbenzene

Ethylbenzcne

ElIlylene

Ethylene glycol

ElIlylene cxide

Extractable orpnics halides (EOX)

Famphur

Fluoranlhene

Fluoranthenc

Fll10ranlhene

Fluorene

Fluorene

Fluorene

Fluoride

gamma·6HC (Lindane,
!:amma-Hexachlorocyclohexane)

~amma-BHC(Lindane.
galllm~-Hex~chJorocyclohex:me).

gamma-Chlordane

g~J1lJlla-OlIOJc~ne

Gasoline r~n!:e O'l;anics (GRO)

Gas{'line r;,nge orfanics (GRO)

Heptachlor

Heptachlor

Hcpwchlllr cpox ide

HcptachlClr cpo> ide

Ht:xachlornl 1cn2t:ne

H(J< aehlorr.bcr.zcne

Method

RSK-17S

EPA 80lS

EPA 8270

EPA 8260

EPA 8260

EPA 8270

EPA 8021

EPA 8260

OLM04.2

RSK-17S

EPA 80lS

EPA 80lS

EPA 9023

EPA 8141

EPA 8270

EPA 8310

OI.M04.2

EPA 8270

EPA 8310

OLM04.2

EPA 90S6

EPA 8081

OLMU4.2

EPA 8081

OLM04.2

EPA 8015

WA-VPH

EPA 8081

OL~104,"

EPA ~081

OLM04."

EPA 8270

OLM04.2

Category

Vol~tile Orf~nics

Volatile Organics

Pe~ticides·Herbie ides· PCB's

VoJ~tileOrganics

Volatile Organics

Extr.~l;JbleOrganics

Volatile Or£anies

Volalile Organics

Vol~tileOrganics

Volatile Organics

Volatile Organics

Volatile Or~anics

General Chemistry

Pc~t ieides- Herbicides-PC B's

Extraet:lble Organics

EXlr.!etable Org~nics

Extraetahle Organics

Extractable Org~nics

Extractable Organics

Extractable Organics

Pesticides- Herbicides- PC 8'5

Pes I ie id es-H erbieid es· ...e I:l's

Pestieide~- Herbicides-PC 8'~

Pesticides- Herbicides-PC O's

Extr;,ctable Organics

Extractable Organics

Pes I ic idcs- Herbicides-PC 8's

Pcst ic ides- Herhicidcs- PC B's

Pesticides- Herbir.ide~-"'C8's

Pcsticidcs- Hcrhicides- PCB's

Exlr:,ctoble Orgonics

Extractahle Organics,

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP S:23/02

NELAP S123/02

NELAP S(23/02

NELAP S123/02

NELAP S/23/02

NELAP 5123/02

NELAP S/23/02

NELAP S/23/02

NELAP S123/02

NELAP Si23/02

NELAP S123/02

NELAP S/23/02

NELAP S/23/02

NELAP S123/02

NELAP 5123/02

NELAP S123/02

NELAP S123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23102

NELAP 5/23!02

NELAP S/23/02

NELAP 5/23!02

NELAP 5/23/02

NELAP 5/23.'02

1\'ELAP 5/23.'02

NELAP 5/23/02

NELAP 5/23/02

Print Date 8/1/027:36:58 AM
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Governor •' .. "- .... '.,
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THIS LJSTI;\'G OF ,\CCREDJTED A~A.LYTF.S SHOULD BE lJSED ONLY 'VI-IEN
.-\SSOCIATED WITH A VALID CERTlFICATE

Slnle Lnbo~uto~:)' 10: E87813

E8i813
Lionville Laboratory Inc.
208 Welsh Pool Road
Lion ville, PA 19341

EPA LlIb Code: PAOl1023 610-280-3000

"STATE" in<lk:.lcS rcrlific:llion for the anal)'te b)' the mdhnd ~pt·cified. ":--: EL\I'" furlher
illllkalcs ccrtifi":llillll "l1l11l'lianl wilh Ihe NELAC Sla'lllartb.

Program RCRAiCERCLA

HcxachlorobUbdialC

Hexachlnrnhul3dienc

Hexachlor(lbubdicnc

Hexachlnrocyclopentadicnc

Hexachlorocyclopentadiene

Hexachloroethane

Hexachloroethane

Hexachloroethane

HexJchlorophene

Hexachloropropenc

Ignit.:lbility

Indcllo(l,2.3 -cd)pyrcne

Indcno( I ,2,3-ed)pyrcnc

Indt:no( I .2,3-cd)pyrcnc

lodomethanc (Methyl iodide)

Iron

Iron

Isobutyl alcohol (2-Methyl.I-~opllnol)

J~ohutyl alcohol (2-Methyl-l-propanol)

IS(ldrin

J~(ldrin

Isophoronc

IsuphulUne

Isopropyl alcohol (2-Propanol)

!supropylheltLcllc

Isopropylbenzene

lsopropylbeIlzene

Isosali'olc

Kepone

Kepon<

Lead

lead

lithium

M.;rl\e~ ium

Method

EPA 8260

EPA 8270

OLM04,2

EPA 8270

OLM04.2

EPA 8260

EPA 8270

OLM04,2

EPA 8270

EPA 8270

EPA 1010

EPA 8270

EPA 8310

OLM04.2

EPA 8260

EPA 6010

ILM04.1

EPA 8015

EPA 8260

EPA 8081

EPA 8270

EPA 8270

OlM04.2

EPA 8015

EPA 8021

EPA M2&O

OlM04.2

EPA 8270

EPA 8081

EP.... 8270

EPA 6010

IlM04.1

EPA 6010

EPA 6010

Category

Volatile Organics

b tract:lble Organics

Ex tTact:lblc Org:mics

blrdct.:lble Organic~

Extractable Organics

Vul~lilt: Orl1anics

Extracl:lble Organics

Ex UaCl:lble Organics

Ext~c12ble Organics

Extractable Organics

General Chemistry

Ext~act:lble Organics

Extract:1ble Organics

Exrractablc Organics

Vo!~tiJe Organics

Mebls

Me13l~

Volatile Organics

V"l:ltile Organic~

Fe~tjcidcs-Herbicides-PCB'~

Pe~liddt::)-Ht:rbiddcs-PCB's

. E>:tractable Organics

Ex u"ctable Organics

Vol~lilc Organics

Vol~lile O"fanic~

Volalile Organics.

Vol~lilcOrganics

E~tr;,ctablcOrganics

Pt~t jcides- Herbicide~-PC D'~

P<:"licides· Hcrhicide!· PC B's

Metals

1\1elals

M,'lals

CertificatioD
Type Effective Date

NELAP 5/23/02

NELAP 5/13/02

NELAP 5/23102

NELAP 5:23/02

NELAP 5/23102

NELAP 5:23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5/23/02

NELAP 5:23102

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP .5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAI' 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

Print Dale 8/1/027:36:58 AM



JohnO. -Agwunobi, M.D_;M;-B:A
Secretary

Page 26 of 31Laboralory Scope ofAccredjWlion

THIS L1STI:'-'C OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN
ASSOCI.-\TED WITU A VALID CERTIFICATE

Jeb Bush
Govelnor

St~le L~boratory 10: £87813

E87813
Lionville Laboratory lnc.
208 Welsh Pool Road
Lionville, PA -19341

EPA Lab Code: PA00023 6]0-280-3000

"STATE" indicates certificalion fur thc lInalytc by the method sp<"Cificd. ":-IELAP" fur/her
indicates ccrrificalillll compliant ... ilh Ihe NELAC Stallliards.

Program RCRAICERCLA

Analyte

Map1esium

M~I~lhion

ManSanese

Manl!~nese

Mercwy

Mercwy

Mercury

Methacrylonitrile

Meth:uu~

Mel1lanol

Methapyri1ene

Mcthoxychlor

Mel1loxychlor

Methyl aClylate

Mel1lyl hlnmide (Brnmnmethane)

Mel1lyl blomide (Blomomelhone)

Mel1lyl blomide (Bromomethane)

Mel1lyl chloride (Chloromethane)

Methyl duuriJc: (Chlurumc:thanc:)

Mel1l>'1 chloride (Chloromethane)

Mel1lylmethaerylale

Mel1lyl metl':ane::ulfonate

Mel1lyl paJ-:3lhion (Parathion. onc:thy])

Methyl por:lIt.ion (Paral1lion. methyl)

Mcl1lyllen-bulyl ether (MTBE)

Melhyl len·butyl ether (MTBE)

Methyltcn·butyl ether (MTOEi

1\lethylcne chlc\ride

Melhylenc chloride

Methykne chloride

MolyhdcnuLD

\1 0 Iybckn 11111

m·Xylcnc

m-Xylene

Method

lLM04.1

EPA 8141

EPA 6010

ILM04.J

EPA 7470

EPA 7471

JLM04.1

EPA 8260

RSK-17S

EPA 8015

EPA 8270

EPA 8081

oLI\104.2

EPA 8260

EPA R021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLM04.2

EPA 8260

EPA ~270

EPA8141

EPA 8270

EPA 8021

EPA ~260

OL\-\04.2

EPA 8021

ErA 8260

OL!\.104.2

ErA 6010

IL1\104.1

ErA 8021

EPA 8260

Category

Meuls

Pe~1 icidcs-Herbicides·PC B's

Metals

MeWls

Metals

Metals

Metals

Volatile Olgani~

Volalile Organics

Volatile Organics

Extractable Organics

Pesticides-Herbicid~·PCB·s

Pesticidcs-Hcrbicide:;·PCB's

Volatile Organics

Vnlatile Organi~

Volatile Organics

Volatile Organics

Vobtile Organics

Vul~lile OrgdJIics

Volatile Organics

Volatile Organics

EXlrocloble Ols.nics

Pe~licides- Herbicides-PCB's

Pe~ticides-Herbicides·PC:B's

Volatile Organics

Voblile Organics

Vclalile Organics

Voblile Organics

Vclalile Organics

Vc,lnlile Organics

Mctals

Melals

Volalile Organics

Vor:ttile Organics

Cerlilieation
Type Effective Date

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NEl.AP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP S123/02

NELAP S123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NEl.AP 5/23/02

NELAP S/23/02

NELAP 5/23/02

NELAP 5/23i02

NELAP 5/23i02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123102

NELAP 5/23102

NELAP 5123/02

Print Date 8/1/02 7:36:58 AM
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THIS LlSTL"iG OF .·\CCREDITED A.:~ALYTES SHOt3LD BE USED ONLY 'Vl-lEN
ASSOCIATED WITH A VALID CERTIFICATE

P~ge 27 of 31

State Laboratory 10: E8i813

E8i8l3
Lionville Laboratory Inc.
208 Welsh Pool Road
Lionville, PA 19341

EPA Lnb Code: PA00023 610-280-3000

"STATE" indicates cerlification for lhe analyle by the method sp,·rificd. "NELAI''' further
Indicates rerlineatlon "lImpliant witb the NELAC St:lll1lanI5.

Prugram RCRAlCERCLA

Analyte

Naphthalene

Naphlhalene

Naphthalene

Naphthakne

Naphthalene

n· Buryl alcohol

n· Butyl alcohol

n· Burylhell1ene

D· Butylbenzene

Nickel

Nickel

NiU'3le

Nitrite'

Nitrobcn~ene

Nitrobcl12enc

Nitrobel12ene

Niuobem:ene

Nitroquinolinc-J-ox ide

n-NilTo~orlir.thylamine

n-NitTo~odimcth)'lamine

n.Niuo~o.di-n.hurylamine

n-Niuosodi·n-propyJ:lInine

n-"'itro~odi-n-prQpylamine

n-NitrosC'diphenylamine

n-Nitrosod;pl,~nylamine

n- NitrOSOlTocthy Iethylamine

n-Nillu~u,"urpht11ino::

n·~itrosopirt:ridine

n-NitlUsupynul idine

n-Propnnol

n-Propylhclllene

n.Pr(lp)'l~cnzene

0,0.0-T, iethyl pJlo~phofOtlljollte

O~lah)'uro·I.3.S.7-I <:lnlOillu·I,3.5,7-letra:1l1~inc
(HMX)

;\1elhod

EPA 8021

EPA 8260

EPA 8270

EPA 8310

OLM04.2

EPA 801~

EPA 8260

EPA 8021

EPA E260

EPA 6010

ILM04.1

EPA 9056

EPA 9056

EPA 8260

EPA 8270

EPA 8330

OLM04.2

EPA 8270

EPA 8270

EPA 8270

EPA 8270

EPA 8;270

OLM04,2

EPA 8270

OLM04.:

EPA 8270

EPA 8270

EPA 8270

EPA 8270

EPA MOl5

EPA 8021

EPA M2bO

EPA 8270

EPA X3JO

Category

Volnlilc Organics

Vnlnlile Organics

E,tract:lble Organics

E'tractable Organics

Extr~ctable Organics

Volatile OrFanic~

Volatile Organics

Vollllik Organic:;

Volatile OrganiC5

Metals

Metals

General Chemisay

General Chemistry

Volatile Organics

Extraclable Organics

Extrdctablc Organic:<

ExtracL1ble OrganicS

E,tractable Organics

E. (;-actable Orranics

E.tractable Organics

E.lrdctable Organic~

Extr:;ctable Organics

E.lractabk Or~a.ni~s

E,u-;,ctable Organics

E'l:'~ctdble Organics

E'lractable Organics

E'tractable Organics

E.tractable Organics

EXlIactable Orpnics

V0btilc Organics

Volalile Organics

Volatile Organics

Pe~ tic ide:;· nerhieides· PCB's

Extrdclable Organics

Certification
Type Effective Date

NELAP 5/23/02

NELAP 5:23/02

NELAP 5:23/02

NELAP 5123/02

NELAP 5:23/02

NELAP 5,'23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5i23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NElAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAf' 5/23:02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23,'02

NELAP 5123/02

Print Dale 8/ ) /02 7:36:58 AM
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"ST,\TE" indicates rcrlilicalion for tlte ~nal)'tc lJyt~e mclhod,spl'cilied. ":"IELAI,n·fnrlher

(n<1icntcs "cTrifocalion ro,,:,p~i~nt wilb\~~.e NELA:<: ~I:incla"h. • r I';

Cert ill c:11 i on
Trpe Efreetlve Date

NELAP 5('..3/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02
',: :

NELAP 5123/02

NELAP 5123/02

NELAP 5123102

NELAP 5123102

NELAP 5/23/02

NELAP 5123102

NELAP 5/23/02

NELAP , 5123/02

NELAP 5123/02

NELAP 5123102

NELAP 5/23102

NELAP 5:23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23102

NELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5123/02

NELAP 5123/02

NELAP 5/23/02

'.1' NELAP :;/23/02

Print Dale 8/1102 7:36:5R AM
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General ChernistJy

Extr:Jctable Organics

Yolatile Organics

YCI!atile Organics

General ChernistJy

Pesticidcs·Herbicides·PCB's

Pc;ticides-Hcrbicidcs·PCS's

Exrr:lCtable Org:mics

Yolatile Organi,cs

Extractahle Organic~

Exnacl.'lble Org~nics

Extractable Organics

Genera I ChemistJy

, Genc:rdl Chemistry

Extr:lc!oble Organics

'Extr"ctat>le Organics

ExlrdClable Orpnics

EXlr:JC!~bleOrganic~

EX!r:Jctahle Organics

Extractable Organics

PC~licides·Herbicides-PCB's

Pc~ticidcs·Hcrbicides·PCB's

M"[;I15

Volarile Orpnics

Volnlile Orpnics

. Extr.ctahl"e Organics

;,;.:.

-.0" "i" :~" ;,/ ", Ex lTbd~blc Organics'

Yolaii'le Organics

.c;. .. "Yol6lile Or£:inies

, Metals

Mel.'l Is

Extrai:tdble Organics

,:.v<il~lile·Organics

", Method

EPA 9071

EPA 9056

EPA 8270

EPA 8021

EPA 8260

EPA 9095

EPA 8141

EPA 8270

EPA 8270

EPA 8260

EPA 8270

EPA 8270

oL:vI 04.2

EPA 9040

EPA 9045

EPA 11270

EPA 8270

EPA 8310

OLM04.2

EPA 8270

OLM04.2

EPA 8141

EPA 8270

EPA 6010

EPA 8iio'"'

EPA 8021

EPA 8260

EPA6010

ILM04.1

EPA 8270

EPA 8260

EP.... 8021

EPA 8260

EPA 8270

PIOllan'lidc: (Kerb) 'l

Propiooillile (Eth)il cyanide)

p·Xylcne

p·Xylcne

Pyrcllc

Phosphorus, lotal
.'" ~'. : r :J

Phth~lic anh);dride, .

p.IsupruP)Il\lY~~~~·
.. (' 1 :~ ,

p.lsopr(ipyho'lu~ni
, ::i ~~ -::' .;'

P~llass'(am .

Phenacetin

Phen~nthrene

Phen"nthrene

pH

pH

Penlachlorophenol

Penl~chlorophcnol

'1. .••

PC1llachiurunilrubmzcue

o-Xylene

o-Xylene

P~inl Filler Liquids Test
Parathion, ethyl

Paralhion, ethyl." .. ,_ .

Pentachlorobenz~e'" .,

Pent~chloroethane

Phenol

Phenol

Phorale

Phor:lte

Phenanthrene

Program RCRNCERCLA

Orthophosphate as P

0-Toluidine
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"ST,\TE" In<1lcate~ ccrtlncall"n fur .he aflalyle lJy the Jnt,lhod sIJI,l'iIi"d. "~EL;(P" rllrfl;~ii I.' p;;~h)ate
Indic..ICl cerlificalinn 1·'Hllpll.nl ... itb the NELA C SlallltarrtS.

1.!

.SI23iQ2 't' ~!

5/23~O~:' . ::?li!j1i'·.:
.. n~'" :'1; :

5/23/02 ' : .
. ", ," fI"·· ':, ~ ",".
5/23/02' '.
5/23/02 .F:"..:<!,:

5123,;02 "."'

5/23/02

5i:i3:02

5/23:02

5/23/02

5123/02

5/23/02

5/23/02

5/23/02

5/23/02

5/23/02

5/23/02

5/23/02

5/23/02
i

5123/02

5/23102

5123/02

5/23102
f :.1

5/23/02

5/23/02
:

j/23/oi.

5/23/02

5/23/02

5/23/02

5/23/02

5/23/02

5123/02

5123/02

5/23102

Effective Date

8/1/027:36:58 AM

NELAP

NELAP

NELAP

NELAP

~ELAP

:-JELAP

~ELAP

:-JELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

NELAP

r-.;ELAP

NELAP

NELAP

NELAP

t'ELAP

t'ELAP

Certification
T)'pe

'.

.t • • ,

i.; ~., -,

Met:lls

Metals

Pcstii: ides· Herbicides·PC8's

Mctals

Metals

Volatile Organics

Volatile Organics

Volatile Organics

Genernl Cbemisuy

Gcncrol Chemistry

,Pe.<ticide~·Hcrhicides-PCB's

.' Extr~clablc Orfanics

. :,' .. Extractable Organics

Extractable Organics

: ,Extrdctablc Organics

';6<:neral Chemistry

Gcneral Chrmisuy

. ;cExtrdctable Organics

.- . Vnl;lIile Organics

Volatile Organics

'"Metals

"::Met:lls

"Metals

,;,,'.-. 'Metals

:.;';;.,.. :(~ :.,!d~nl:ltile Orgi\nics

',,' .' ,,~·;:d. 'Vol:!tile Orpnics

"Vololile Org~nics

'. ,,;Yololile Organics

.,~. :::: ':"Vol.'ltilc Organics

:,i'I':',;'}: .:~ ;l:Vclolile Orgonics

",:'," ,,- .. llVe1alilc OrganiQi

;j, 01;. 's,e :'i;:: EXli';,ctable Org~nie.s

:'.-,"';'. ,;i ~ ',>;Mrl;Jls

Method

EPA 8310

OLM04.2

EPA 8270

EPA 8330

EPA 7.3.3.2

EPA 7.3.4.2

EPA 8270

EPA 8021

EPA 8260

EPA 6010

ILM04.1

EPA 6010

EPA 6010

ILM04.1

EPA 8151

EPA 6010

EPA bOlO

EPA 8021

EPA 8260

OLM04.2

EPA 9056

EPA 9030/9034

EPA 8141

EPA 8270

EPA 80lj

EPA 8260

F.PA R021

EPA 8260

EPA R021

EPA 8260

OLM04.2

EPA 8330

EPA 6010

ILM04.1Thnllium

Sulfide

Sulfotepp

Sulfotcpp

Icrt.Butyl alcohol

Icrt·Butyl alcohol

lert· Burylben2cne

lert·Butylbcnlcnc

Tetr:tc.hloroethylenc (pn-chl/Jroethylene)

Tarnchlorocthylcnc (pcrchloroethyJene)

TClr:tchloroethylenc (pcrchlornethylene)

Tctryl (lIlclhyl·2....6-trinilJophenylnitramine)

Th:tl1ium

Strontium

SilVell (2.4,5·TP)

Sodium

Slyrcnc

Styrene

Styrene

Sulfate

Rcactive cyanide

Reactive sultide

Pyrene

P)'Ti<linc

RDX (hexahydr~1 .J,5.trinitro-1 ,3.5·triazine)

Safrole

Pyrcne

Program RCRAiCERCLA

Analyte

sec.Butylb=ene

sec·Butylbcnz.ene

Selenium

Itt-Selenium
,,~

, Silica as Si02

Silver

Silver

•'
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Program RCRAICERCLA

Analyte

Thion~z.in (Zinophos)

Thio,=-in (Zinophos)

Tin

Titanium

Toluene

ToluCI\e

TolUene

T('tal cyanide

Total HcplDchlorodibenzofumn

Toral Hcprachlorodibenzo.p-dioxin

Total He~achlorodibcnzofuran

Total Hcxachlorodibenzu-p-t1ioxin

Total nin-ole-nitrite

Toral org-dllic carbon

Total organic halides (TOX)

Total PCl1rachlore.dibenzofuran

Total Pentachlorodibenzo-p-dioxin

TOlal phenolics.

Toral Telrachlorodiben2(\furan

Total Tetr3chlorodibcnzo.,p-dioxin

Tox~phcne(Chl0n.nalcd c.~;;'phc:ne)

Toxaphenc (Chlilnn:lled camphene)

Toxicity Ch""'Cleri~licLeaching Procedure

t,ans-I.2-Dichloroethylene

lran.'.1.2-Dichlrirnethyl~e

U:lJ1S~1.2; Diehl"roethylcne ..

Iran~·I.3· Dichloropropylene

lrans-l,3-Dichioroprop}'lene

IranS-I.3-Dichlo;opr(\pYlcn~

lrans-I.4. Dichloro-2-bulene

Trichloroelhene (Trichloructhylc:nc:)

Trichloroethene (Trichloroethylene)

Trichloll,cthcne (Trichl.oroc:thylc:ne)

TrjehloroOulJlomclh=e

Method

EPA 8141

EpA 8270

EPA 6010·

EPA 6010

EPA 802.1

EPA 8260

OlM04.2

EPA 9014

EPA 8280

EPA 8280

EPA 8280

EPA 8280

EPA 9056

EPA 9060

EPA 9020

EPA 8280

EPA 8280

EPA 9066

EPA 8280

EPA 8280

EPA 1\081

OLM04.2

EPA 1311

EPA 8021

EPA 8260

OLM04.2

EPA 8021

EPA 8260

OLMOU

EPA H260

EPA 8021

EPA H260

OLM04.2 .

EPA H021

C~tegory

Pcsticidcs-Hcrbicidcs-PCB's

P~ticicle.<-Herhicides-PCB's

Metals

Metals

Volatile Org:lnics

Volalile Organics

VolntileOrganics

Gcncr41 Chemistry

E~lr.ict.ableOrganics

E'lractable Organics

E'tractable Orgooics

Extractable Organics

General Chemistry.

General Chemistry

General C!lernisuy

EX!r;lctablc Orj;anics

EXUaClahle Organics

Generol Chemistry

Extraclahle Organics

Extractable Orgonics

Pe~ticidcs-Herbicides-PC 8·s

Pe~licides· H erbicides-PCB's

Gener.1 Chemistry

Volatile Organics

VulalileOrgani~

Volotile Organics

Volatile Organic:<

Velatile Organics

Vola,ile Organics

Volalile Organics

Volatile Ot'ganics

Volalile Organics

Volalile Or:;anics

Volalile.Or1!anics

Cert ificlItion
Type Effective 0 a tt'

NELAP 5I2J/02

NELAP 5I2J/02

NELAP 5/23/02

NELAP 5I2J/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

I"ELAP 5/23/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 512J/02

NELAP 5/23/02

I'ELAP 5123102

NELAP 5/23 /02

NELAP 5123/02

NELAP 5/23/02

NELAP 5123/02

NELAP 5/23/02

'NELAP 5123/02

NELAP 5/23/02

NELAP 5/2)'02

NELAP 5/23/02

~ELAP 5/23/02

NELAP 5123102

~ELAP 5/23/02

'-!ELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

NELAP 5/23/02

:'JELAP 5/23/02

NELAP 5/23/02

N.ELAP 5/23:02
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