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1.0 INTRODUCTION

Hydro-Search, Inc. (HSI) was contracted by Motorola, Inc. to conduct a site investigation at the
Machias Gravel Pit. The Remedial Investigation (RI) and the engineering evaluation of
recommended remedial alternatives was outlined in the New York State Department of
Environmental Conservation (NYSDEC) approved Site Investigation Work Plan dated September
1990 and amended on November 16, 1990. This report contains the resuits of the field
investigation and site characterization. The engineering evaluation of remedial alternatives is

provided under separate cover.
1.1  Background

The Machias Gravel Pit site (NYSDEC #905013) is located on Very Road approximately 2-miies
west of the town of Machias, Cattaraugus County, New York (Figure 1). The site is
approximately 20 acres in size and consists of an active gravel pit operation in the southern
portion of the site and an inactive gravel pit area in the northern section (Figure 2). The
inactive gravel pit area to the north was reportedly used for the storage of approximately 600
drums of waste material from the former Motorola Plant in Arcade, New York, between March
and September 1978. The drums were suspected of containing wastes such as epoxy resins,
acids, flammable and nonflammable solvents and cutting oils. The oils received at the site were
reportedly spread on local roads for dust control by town personnel. The gravel pit was used
as the transfer point to fill tank trucks prior to spraying the oil on rural roads. Based on
background information, it is estimated that the contents of approximately 300 drums were
spilled directly on the ground surface. The remaining drummed wastes were atlegedly stacked
on the ground surface along the inactive gravel pit wail.

Based on discussions with State and Town personnel, a maintenance garage for municipat trucks

was located on the southern portion of the site (Figure 2). It is uncertain if any waste
mishandling and spillage occurred on this portion of the site.
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In 1986 and 1987 NYSDEC oversaw a drum removal and soil remediation project on the site.
An attempt to clean contaminated soil was made by excavating a small portion of soil from
directly beneath the drums and placing it on plastic. The soil was to be turned routinely to
promote volatization. It is unclear whether this soil was eventually removed from the site and

disposed. No records documenting soil disposal have been identified.

Approximately 184 drums were removed from the site for proper disposal by the property
owners, the town of Machias. A summary of the number of drums removed and the disposal
destination is provided in Table i. There were no documents available to determine if the
remaining drums were spilled, placed within the fill adjacent to the inactive pit area, or moved
off-site for proper disposal.

Four ground water monitoring wells were instailed and sampled in October 1988 as part of a
NYSDEC Phase IT investigation. Soil samples were aiso collected. The purpose of this study
was to gather site specific information to further characterize the hydrogeology and evaluate the
areal and vertical extent of ground water contamination. Sampling of these wells detected
volatile and semi-volatile compounds in the ground water at monitoring well GW-3 (Figure 2).

Results of both soil and ground water sampling from the NYSDEC Phase II investigation
indicate that the compounds of potential concern at this site are volatile organic compounds
(VOCs), polynuclear aromatic (PNA) compounds, chromium, nickel and lead. In addition a
trace of phenol was also detected in a ground water sample from well GW-3.

Chloroform has been detected in a nearby residential well but may be unreiated to former waste

handling activities at the site because chloroform was not found on-site and is not a constituent,

or expected degradation component, of the alleged wastes.
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TABLE 1

DOCUMENTED DRUM REMOVAL FROM MACHIA GRAVEL PIT*

Date

10-31-86

4-15-87

1987
5-23-88

Number Destination
of Drums
160 (crushed) CID Landfill, Chaffee, NY
Contents from drums
shipped in CID tank truck to
be disposed by CID.
10 Waste Management of North
America Landfill in Model
City, NY.
10 Lewiston, NY
4 Rollins Eavironmental, N.J.

* From telephone conversation 4-1-91 with Edward Morgan, Machias Town Supervisor.
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1.2  Objectives of the RU¥S

Motorola, Inc. agreed to conduct a remedial investigation and feasibility stedy (RI/FS) at the
Machias Gravel Pit. The site investigation performed was a streamlined and focused version of
a formal CERCLA RUFS. The objectives of the RI were to:

Collect additional site information to characterize potential source area(s) of
contamination,

Confirm or refute the presence of buried drums.

Provide additional delineation of the vertical and horizontal exterit of constituent
migration.

Evaluate site specific hydrogeologic conditions and identify the nearest potential
ground water receptor.

Estimate potential constituent concentrations at the receptor using analytical
modeling methods.

Determine whether chloroform present in Cole residence well is originating from
the gravel pit area.

Perform a preliminary risk assessment on the constituents of concern to aid in
evaluating appropriate remedial alternatives.

Provide the data necessary for completing the ES.

The FS focuses on evaluation of the probable remedial alternatives for the site. The FS report
will be provided under separate cover.




2.0 FIELD METHODS

The field investigation closely foilowed the approach described in the work plan dated September
1990 and an addendum dated November 1990. Seven field tasks were performed to fulfill the
study objectives. The field tasks included:

Task 1 - Burial Drum Identification

Task 2 - Test Pit Sampling

Task 3 - Surface and Subsurface Soil Sampling

Task 4 - Monitoring Well Installation and Ground Water Sampling
Task 5 - In-Situ Permeability Tests

Task 6 - Residential Well Sampling

Task 7 - Piezometer Installation and Measurement

Task 8 - Air Quality Sampling

2.1 Task 1 - Burial Drum Identification

A total of approximately 600 drums were sent to the Machias Gravel Pit site. Based on
historical information it is estimated that 300 drums were emptied directly onto the ground in
the inactive gravel pit area. Documentation shows an additional 184 drums being taken off-site
for proper disposal. It was uncertain whether the remaining drums were aiso spilled or if they
were buried in a suspect area just north-northwest of the inactive gravel pit. A magnetic
gradiometer survey was performed to confirm or refute the presence of buried drums.

Prior to the magnetic survey, a bulldozer scraped the area in order to remove any surface metal
and debris. A survey grid was located by McIntosh & MclIntosh, P.C. of Lockport, New York,
with stakes placed on twenty foot centers and station locations written on each stake (Figure 3).
Upon arrival at the Machias Gravel Pit site, the area to be surveyed was visually inspected and

any remaining surface metal was removed from the targeted area.
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The initial magnetic gradiometer survey included a measurement at each grid node. A contour
map was constructed using the magnetic field gradient (refer to Section 5.1). Based on this map,
three anomalous areas were identified. These areas were re-surveyed with the magnetic
gradiometer on a 10 foot grid. Based on anomalously high magnetic field gradients from both
magnetic surveys seven areas were designated for test pitting to identify the source(s) of the
noted anomalies.

2.2  Task 2 - Test Pit Sampling

Based on results of the geophysical survey, seven test pit locations were selected by HSI in
concurrence with NYSDEC oversight personnel. The purpose of the test pits was to determine
the cause of the noted magnetic anomalies and visually confirm or refute the presence of buried
drums.

Each test pit was excavated to transect a specific anomaly. Test pits were excavated using a
rubber-tired backhoe with a 15 foot bucket arm. Prior to test pitting, the bucket end of the
backhoe was steam cleaned thoroughly. The pits were excavated verticalty until native materials
were encountered. Pits ranged from 15 feet to 30 feet in length. Each pit was logged and metal
debris were noted. Test pit logs are provided in Appendix A.

Soil samples were collected from five of the seven test pits from locations chosen by HSI in
concurrence with NYSDEC oversight personnel. Sampies were collected by scraping the full
height of a trench side wall with the bucket of the backhoe. A grab sample was coilected
directly from the bucket for volatile organics analysis. The remainder of the sample was
composited in a stainless steel bowl, mixed and placed directly into laboratory prepared
containers for analysis of PAH and total metals. '
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Subsurface soil sample MGSB02-01, was collected from split spoon sampies obtained during the
drilling of monitoring well GW-8. All split spoon samples gave background PID readings so
a grab sample for VOC analysis was collected immediately above the water table from the 14
to 16 foot interval. Total metals and PAH samples were composited from the 12 to 16 foot

intervals.

2.4  Task 4 - Monitoring Well Iustallation and Ground Water Sampling

2.4.1 Monitoring Well Installation

Five monitoring wells were installed at the Machias Gravel Pit site, including two located across
Very Road in neighboring fields. Locations of the monitoring weils are shown on Figure 2 and
Plate I. The wells are numbered GW-3D, GW-3, GW-6, GW-7 and GW-8. The rationale for
the location of each well is provided in Table 2. Well GW-3D was drilled to a total depth of
77.8 feet and screened from 65 to 735 feet below ground surface. Weill GW-3D is nested with
GW-3. The screened interval of GW-3D is below the bottom of well GW-3. The other
monitoring wells were installed with the screened interval straddling the water table.

Drilling

Empire Soils Company of Hamburg, New York was subcontracted by HSI to perform the
drilling and installation of monitoring wells. Two all terrain vehicle track rigs were used to drill
the wells. Boreholes were advanced using 4.25-inch inside diameter (I.D.) hoilow stem augers.

All boreholes were logged using a 2-foot split spoon sampler with samples coliected continuously
the entire depth of the boring. A PID was used to field screen each soil sample for total volatile
organic vapors. Readings were also taken downhole and in the breathing zone for health and
safety purposes. During bad weather conditions, soil samples were jarred, sealed and ailowed
to equilibrate. The PID was then used to obtain head space measurements.
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TABLE 2

WELL PLACEMENT RATIONALE

MACHIAS GRAVEL PIT

Well
Number

Approximate
Water Table
Depth

Approximate
Screened
Interval

Placement Rationale

GW-5

GW-6

GwW-7

GW-8

GW-3D

P-1

47

48’

39’

17’

50’

11’

41'-51"

45'-55'

37'47T

127-22'

65'-75'

8'-18’

Located within potential source area.
Will also provide additional conatrol
on water table to confirm or refute
potential mounding as suggested in
previous site work.

Downgradient of potential drum
burial area and documented ground
water contamination.  Will help
delineate areal extent of constituent
migration. '

Monitoring point along flow line
between potential source area and
Cole residence well. Will help
delineate areal extent constituent
migration.

Downgradient of former garage/
maintenance area which may be a
source location. Will also provide
control on water table elevation in
this area.

Clustered adjacent to existing water
table well GW-3 which shows ground
water contamination. Will provide
data on vertical distributton of
contaminants and the vertical
component of ground water flow.

Piezometer located to provide control
on water table elevations in the
vicinity of the Cole residence well.
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Drill rigs, all drilling equipment and well construction materials were steam-cleaned prior to
drilling at each well location. Weil screen and riser pipe were isolated from contact with surface
soils by wrapping them with visqueen immediately after decontamination. An HSI
hydrogeologist supervised all drilling and well construction activities. Boring logs are presented
in Appendix B.

Well Con tion

Monitoring wells were constructed of 2-inch I1.D., Schedule 40 PVC riser with 10 feet of 0.010-
inch continuous-slot PVC screen. The annular space around the screen was backfilled with
clean, well-sorted silica sand to a depth of approximately two feet above the top of the screen.
Due to heaving sands, some natural formation may be mixed with the artificial sand pack. All
wells were constructed with a minimum 3-foot bentonite-peliet seal placed immediately above
the sand pack. The pellets were hydrated and allowed to swell. The remaining annular space
was then backfilled with a bentonite/cement grout. Detailed well construction summaries are

presented in Appendix B.

PVC riser pipe was extended approximately 1.5 to 2 feet above ground surface, with the
exception of GW-7 which was completed flush with ground surface. All wells except GW-7
were covered with locking, protective metal casings with cement run-off apt;)ns. GW-7 was
finished with a monitoring well manhole cover with three flush mount boits and a locking pipe
plug in the top of the PVC riser pipe.

Well Development

All new wells were developed using the bail and surge method. A minimum of five casing
volumes of water were removed and field measurements of pH, specific conductance and
temperature were monitored to document stable conditions. Specific development information
for each well is included with the well construction summaries in Appendix B.
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2.4.2 Ground Water Sampling

Ground water samples were collected from each of the new and existing monitoring wells. The

following procedures were used to sample all monitoring weils:

] Depth to water and total depth of each well was determined using an electric
water level indicator. The volume of water in the well casing was then
calculated.

J A minimum of -three well volumes of water was purged from the well with the
PVC bailer prior to sampling, except well GW-8 which bailed dry and was
allowed to recover approximately 30 minutes.

. Purging continued until three successive pH, specific conductance and
temperature measurements showed stable conditions to ensure that the sample was
representative of formation water.

J The sample was collected using a PVC bailer. Sample water was poured directly
into laboratory prepared containers.

o The bailers were decontaminated between each well by scrubbing the bailer with
an Alconox solution, followed by thoroughly flushing the bailer with deionized

water.

Samples were collected and containerized in the order of the volatization sensitivity of the

parameters. The order of collection was VOC, PAH, phenols, total and dissolved metais (i.e.

chromium, nickel and lead). Samples for total metals were not filtered prior to preservation
with acid. Samples for dissolved metals were field filtered with a 0.45 micron filter prior to
preservation with acid. Al samples were containerized, preserved, packaged and shipped in
accordance with established U.S. EPA protocols. A completed chain of custody form

accompanied each sample shipment.
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2.5 Task 5 - In-Situ Permeability Tests

Baildown-recovery tests wese performed in each of the nine monitoring wells. The tests were
performed using In-Situ SE-1000A and SE-1000B data loggers with a 15 pst pressure transducer
placed down the well. The following procedure was used for testing:

o Static water level was determined and recorded.

J The pressure transducer was placed approximately 1 foot above the bottom of the
well.

o A 4-foot, 1.25-inch I.D. bailer was slowly lowered into the well untii it was fully
submerged.

o The pressure transducer was activated and the readings monitored to check for re-
establishment of static conditions prior to test initiation.

o Once static conditions were documented, the pressure transducer was reset and
one full bailer volume of water was removed.

J Water levels in the well were then automatically recorded by the data logger until
static conditions were re-established.

o The data was preliminarily evaluated in the field to ensure proper recovery-curve
development.

Hydraulic conductivities were calculated using the Bouwer and Rice (1976) method. Recovery-
curve plots and calculations are included in Appendix C. Resuits of the testing are presented

in Section 3.2.

2.6 Task 6 - Residential Well Sampling

The Cole residence is located to the east and downgradient of the site (Figure 2 and Plate I).
The Cole’s have two drinking water wells on their property; one for their residence and one for
an occupied cabin located north of the residence. Three water sampies were collected from the
Cole’s wells. Two samples were collected from the Cole residence, one before their filtering
system (MGRWO01-01) and one sample after filtering (MGRWO02-01). The third sample was
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collected at the cabin (MGRWO03-01). The cabin does not have a filtering system. Before
collecting the samples, the size of holding tank was determined along with the flow rate from
the spigot using a 2.5 gallon bucket. The water was aliowed to flow 10 minutes past the
calculated time to empty the holding tank to assure that formation water was being coilected.
Residential well samples were analyzed for VOCs only. Historical data indicate that metais have
not been a problem at the Machias Gravel Pit site and, therefore, the residential wells were not
sampled for metals. This was in accordance with the NYSDEC approved Work Plan.

2.7 Task 7 - Piezometer Installation and Measurement

A piezometer, P-1, was installed 40.5 feet from the Cole’s residential well (Figure 2). Drilling
procedures were identical to those of the monitoring wells. The borehole was advanced
approximately 6 feet below the water table and the 10-foot PVC 0.010-inch continuous-siot
screen was set straddling the water table. The boring log and the piezometer construction
summary are included in Appendix B. Piezometer P-1 was finished flush with the ground
surface using a metal manhole cover and locking pipe plug.

The piezometer was used to measure the local effect of the Cole residential well. A pressure
transducer attached to a Hermit SE1000A data logger was placed about one foot from the bottom
of P-1 and activated to measure drawdown as the outside spigot at the Cole residence was turned
on. A 100 foot garden hose discharged the water downgradient of P-1 to minimize the effect
of possible recharge. The water flowed from the hose at a rate of 8.3 gallons per minute. This
rate remained relatively constant throughout the seven hour pumping test. The flow rate was
measured with a stop watch and 2.5 galion bucket. Water levels in P-1 were measured and
recorded on the data logger.

A recovery test was conducted immediately following the shut off of the outside spigot. No one

was at the Cole residence during the recovery test so the recovery test was not interrupted by
water use in the Cole household.
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2.8  Task 8 - Air Quality Sampling

A PID was used to monitor the presence of total organic vapors. Background readings were
taken off-site. No organic vapors above background levels were detected in the breathing zone,
downhole or during head space measurements on soil samples, with the exception of one reading
at well GW-7. A reading was taken downhole at GW-7 immediately after hitting the water table
while water vapor (steam) was discharging from the hole. The reading downhole was 7 parts
per million (ppm) above background, but remained at background in the breathing zone.
Subsequent measurements gave background readings. PID’s will commonly be affected by the
presence of water vapor in the atmosphere and give a reading as though VOCs had been
detected. HSI believes that this is what occurred at well GW-7 and that the 7 ppm reading
obtained downhole was erroneous.




3.0 GEOLOGY/HYDROGEOLOGY

3.1 Geologic Setting

Topography and surface geology in the Machias area is largely shaped by Pleistocene glaciation.
Older sedimentary rocks were scoured by glaciation leaving behind sands and graveis of variable
thickness. W. B. Satterthwaite Associates (1985) quote local driller reports that bedrock is at
a depth of 40 feet on the flanks of local stream valleys and up to 350 feet deep along valley axis.
Depth to bedrock near the gravel pit is reported to be approximately 90 feet (NYS Water

Resource Commission, 1973).

Within the boundaries of the study area, unconsolidated deposits unconformably overlie bedrock
consisting of the upper Devonian Age Gowanda Shale Member of the Canadaway Formation.
This formation is approximately 275 feet thick and underlain by more shales and siitstones. The
overlying unconsolidated deposits are fluvioglacial (i.e., stream deposits associated with
continental glacial ablation) in origin, and are comprised primarily of sand and gravel with some
silty horizons. The uppermost unit is 2 sand which is underlain by siit. Beneath the siit is an
interlayered sand, and sand and gravel with an underlying silt unit. The bottom of the siit unit
was not penetrated by any of the borings.

The general sequence of the unconsolidated umits is as follows:

o Unit I - Sand: present only in well GW-1. Generally fine sand, some siit, tan,
traces of clay in some horizons; unsaturated.

. Unit IT - Silt: some clay, trace pebbles present in some horizons; tan to brown;
unsaturated.

° Unit IITA - Sand and gravel: poorly sorted sands and gravel, grain sizes from
fine sand to pebbles, cobble size gravel in some horizons; generally unsaturated,
the bottom few feet are saturated in some wells.

o Unit IIIB - Sand: interbedded with sand and gravel unit, fine to medium sand,
usually well sorted becoming sdty to the southeast and near the bottom of the
unit; generally unsaturated.
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Unit IV - Silt: brown to gray, fining to the southeast to siity clay; saturated.

Three geologic cross sections were developed from monitoring well boring logs. Section line
locations are shown on Figure 4 and the cross-sections are provided on Figures 5 and 6.

3.2 Hydrogeology/Ground Water Flow

The upper most aquifer beneath the site consists of the fluvioglacial sand and gravel deposits.
The aquifer is under unconfined conditions and its lower boundary is marked by the low
permeability shale bedrock. A water table contour map is provided on Figure 7.

The water table at the site roughly follows ground surface topography, with the exception of the
active pit area. Surface runoff ponds in the active pit area may produce a slight mounding effect
from additional recharge. The effect can be seen in the shape of the water table defined by the
1693 foot contour line on Figure 7. Ground water flows in a semi-radial pattern from the active
pit area ranging from a northeast to southeast direction. Ground water from the old pit area near
well GW-3, (the area where dumping of oils and solvents is known to have taken place) flows
northeast, curving east toward Ischua Creek. Ground water from the vicinity of GW-2 and GW-
8 flows toward the stream draining Bird Swamp. Although no ground water levels were
measured adjacent to the stream, projections of the water table map put the water table about
the same elevation as the stream, the likely discharge point.

The gradient of the water table across the site ranges from 3 X 10* ft/ft (between GW-5 and
GW-2) to 4 x 102 ft/ft upgradient from GW-8. The average water table gradient at the site is
approximately 1.5 X 107 ft/ft. Depth to water is greatest east of the site where the water table
is approximately 61 feet below ground surface. P-1 was measured as the shallowest depth to
water at 11 feet below ground surface. Presumably the water table eventually intersects Ischua
Creek and its tributary from Bird Swamp. Comparing head measurements between the shaliow
and deep well at well cluster GW-3 shows little head change with depth. This suggests a strong
preferential horizontal flow component within the aquifer.




2.3  Task 3 - Surface and Subsurface Soil Sampling

Three surface soil and two subsurface soil samples were coilected at the site. Surface soil
sample locations were surveyed and are shown on Plate I and Figure 2. Subsurface soil samples
were collected during the drilling of wells GW-5 and GW-8.

2.3.1 Surface Soil Sampling

Surface soil samples were collected by first removing surface vegetation and debris with a
decontaminated shovel. Actual sampies were collected with a stainiess steel trowel. Samples
were collected at the four comers of a 10 foot by 10 foot square, with an additional sampling
point at the center of the square. The samples were placed into a stainless steel mixing bowl
and composited. Appropriate proportions were then piaced into wide mouth jars for total metals
and PAH analysis. Sample aliquots for volatile organic compound (VOC) analysis were obtained
as grab samples from the center point at each of three respective iocations.

Field notes were kept, recording the date, time and a description of each surface soil sample.
MGSS01-01 consisted of a well graded sand and gravel. Sample MGSS02-01 was well graded
with clay to gravel size grains and MGSS03-01 consisted of clay and gravel.

2.3.2 Subsurface Soil Samples

Subsurface soil sample MGSB01-01 was collected from split spoon samples taken during the
drilling of monitoring well GW-5. Photoionization detector (PID) readings remained at
background levels from the surface to total depth of GW-5. The soil sample was, therefore,
collected from just above the water table. VOC grab samples were collected from the interval
of 42 to 44 feet below ground surface. Total metals and PAH samples were a composite of split
spoon samples from the interval of 40 to 44 feet. The sampled soil was a mixture of fine sand,
silt and clay.
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In order to estimate horizontal hydraulic conductivities, baildown-recovery tests were performed
on all new and existing monitoring wells. (Test results of well GW-3D are not included in this
report as closer examination of the data revealed a problem with the data logger and the results
were deemed unreliable and unusable.) Test procedures are defined in Sectiony 2.4 and
resulting recovery curves are provided in Appendix C. The data was analyzed using the Bouwer
and Rice method (1976) and the resuits are summarized on Table 3. The conductivities range
from 4.46 X 10 ft/sec to 5.74 X 10 ft/sec. The average hydraulic conductivity of the eight
wells is 6.2 X 107 ft/sec. These values are consistent with previous test resuits performed
during the Phase II NYSDEC investigation.

The pumping test at the residential well gave transmissivities of 15,100 gpd/ft and 14,600 gpd/ft
for the drawdown and recovery test, respectively. Assuming a 50 foot thick aquifer, the
hydraulic conductivity determined from the residential well pump test is 4.7 X 10* ft/sec and
4.5 X 10* ft/sec respectively for the drawdown and recovery portions of the test. These values
are in the same range as calculated using bati-down recovery tests. It should be noted, however,
that the values for the constant discharge test may be biased low due to limits on pumping rate
associated with the residential well pump and time constraints.

Ground water flow rates can be estimated using Darcy’s Law. Assuming the average gradient
of 1.5 x 10?2 ft/ft and the average hydraulic conductivity of 6.2 X 107 ft/sec, the average flow
rate is 9.3 X 107 ft/sec. The seepage velocity (Darcy velocity/effective porosity) is 3.1 x 10
ft/sec, assuming an effective porosity of 0.3 which is in the common range for sands and gravels
(Fetter, 1980).




TABLE 3

HYDRAULIC CONDUCTIVITIES OF MONITORING WELLS
AT THE MACHIAS GRAVEL PIT

HYDRAULIC CONDUCTIVITY

*

HSI

5.74 x 10° ft/sec
4.46 x 10 ft/sec
2.05 x 107 ft/sec
2.51 x 107 ft/sec
4.82 x 10° ft/sec
1.33 x 10* ft/sec
1.02 x 10* ft/sec

2.61 x 10 ft/sec

LM&S*

1.00 x 10 ft/sec
2.30 x 103 ft/sec
2.37 x 107 ft/sec

1.40 x 107 ft/sec

Lawler, Matusky and Skelly Engineers (Contractor for NYSDEC Phase I Investigation)
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4.0 ANALYTICAL CHEMISTRY RESULTS

In accordance with the approved RI/FS Work Plan for the Machias Gravel Pit site, sampies were
collected from the following groups:

Soils (Test pit, surface, and subsurface).
Ground water (monitoring well and residential welt).

Details of the sample and analysis program is provided in Table 4. Chemistry results are
provided in the following subsections. Raw data are on file at the HSI office in Golden,
Colorado. Third party data validation was performed by NUS Corporation. Results of the data
validation are provided in Appendix D.

4.1  Soil Analytical Results

Three types of soil samples were coliected during the RI/FS:

Test pit soil samples.
Subsurface soil samples.
Surface soil samples.

Sample collection techniques are provided in Section 2.0 of this report. Al soil samples were
analyzed for Hazardous Substance List (HSL) volatile organic compounds (VOCs), polyaromatic
hydrocarbons (PAHs), chromium, nickel and lead. Analytical results are summarized in Tables
S through 7.

Volatile Organic Compounds

Table 5 provides a summary of VOCs detected in soil samples. The only soil sample in which
VOCs were detected was sample SB01-01. This soil sample was collected during drilling of
monitoring well GW-5 in the old gravel pit. The soil sample analyzed was coilected from 42
to 44 feet below the surface, just above the water table. The only VOCs detected were
trichloroethene (TCE, 291 ug/kg) and 1,1, 1-trichloroethane (1,1,1-TCA, 27 ug/kg).
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TABLE 4

SAMPLING AND ANALYSIS MATRIX
MACHIAS GRAVEL PIT SITE

Investigative Duplicate Field
Sample Matrix Samples Samples Blanks Total

Soil

Surface Soil 1 —

Subsurface Soil — — 2

Test Pit 1 —
Water

Ground Water 11 1 1 13

TOTAL 21 3 1 25

Note: All samples were analyzed for VOCs, PNAs, total chromium, total jead and totai nickel.
Ground water samples from monitoring wells were also analyzed for total phenols and
total and dissolved chromium, total and dissolved lead and total and dissolved nickel.
Ground water samples from residential wells were only be analyzed for VOCs.




TABLE 5 - SUMMARY OF SOIL SAMPLE VOLATILE ORGANIC COMPOUND ANALYSES
Machias, New York
SAMPLE DESIGNATION TPO1-01 TP02-01 TP02-01-DP  |TP03-01 TP0O4-01 TP05-01
MATRIX |soiL “|soIL SOIL IsoIL SOIL SOIL

VOLATILE ORGANIC COMPOUNDS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

1,1,1-Trichloroethanc ND ND ND ND ND ND
Trichloroethene ND ND ND ND ND ND

SAMPLE DESIGNATION 550101 §502-01 §503-01 SB01-01 SB02-01
MATRIX SOIL SOIL SOJL SOIL SOIL

VOLATILE ORGANIC COMPOUNDS ug/kg ug/kg ug/kg ug/kg ug’kg

1,1,1-Trichloroethanc ND ND ND 27 ND
Trichloroethenc ND ND ND 291 ND

ND Not detected.
TP Test pit.

SB Soil boring.
SS Surface soil.
Dp Duplicate.




TABLE 6 - SUMMARY OF POLYAROMATIC HYDROCARBON ANALYSES
Machias, New York
SAMPLE DESIGNATION TPO1-01 TP02-01 TP02-01DP TP03-01 TP04-01 TP05-01
MATRIX SOIL SOIL SOIL SOIL SOIL SOIL
SEMI-VOLATILE ORGANIC COMPOUNDS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthylenc ND ND ND ND ND 2801 J
Fluorene ND ND ND ND ND 220\ J
Phenanthrene ND ND ND ND ND 1900
Anthracene ND ND ND ND ND 220 | IX
Fluoranthene ND ND ND 340 ND 1500
Pyrene ND ND ND 260 ND 1100
Benzo{a)anthracene ND ND ND ND ND 490 | I
Benzo(b)fluoranthene ND ND ND ND ND 570
Benzo{k)fluoranthene ND ND ND ND ND 410§ J
Benzo(a)pyrene ND ND ND ND ND 470 | J
Indeno(1,2,3—¢d)pyrenc ND ND ND ND ND 400 1| J
Benzo(g,b,i)perylene ND ND ND ND ND 250 | IX
SAMPLE DESIGNATION SB01-01 SB02-01 S$S01-01 S$S02-01 SSO3—(_)1
j: MATRIX SOIL SOIL SOIL SOIL SOIL
SEMI-VOLATILE ORGANIC COMPOUNDS ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthylene ND ND ND ND ND
Fluorene ND ND ND ND ND
Pheaanthrene ND ND ND ND ND
Antbracenc ND ND ND ND ND
Fluoranthene ND ND ND ND ND
Pyrenc ND ND ND ND ND
Benzo(a)anthracens ND ND ND ND ND
Benzo(b)fluoranthene ND ND ND ND ND
Benzo(k)fluoranthene ND ND ND ND ND
Benzo(a)pyrene ND ND ND ND ND
Indeno(1,2,3-cd)pyrenc ND ND ND ND ND
Benzo(g,h,i)perylene ND ND ND ND ND
Notes: ND - Not detected.
TP - Test pit.
SB - Soil boring.
SS - Surface soil.
DP - Duplicate.
J - Estimated value.
X ~ Mass spectrometer does not meet EPA CLP criteria for confirmation, but compound presence

is strongly suspected.




TABLE 7 - SUMMARY OF SOIL SAMPLE INORGANIC ANALYSES

Machias, New York
SAMPLE DESIGNATION TPO1-01 TP02-01 TP02-01DP TP03-01 TP04-01
MATRIX SOIL SOIL SOIL SOIL SOIL
METALS mg/kg mg/kg mg/kg mg/kg mg/kg
3.7 5.0 4.8 6.5 8.2

* . * . *
11.0 . 13.2 133 14.0 23

SAMPLE DESIGNATION SB01-01 $801-01 $502-01 §503-01

MATRIX SOIL SOIL SOIL SOIL

METALS mg/kg mgrkg mglkg mg/kg
Chromium ND . 2.5 4.6 6.0

Lead 55 608 19.7 13.6
Nickel 9.6 1.7 10.2 13.3

ND Not detected.

TP Test pit.

SB Soil boring.

SS Surface soil.

DP Duplicate.

* Analyzed but results rejected by third party data validation due to spike recovery problems.




Polyaromatic Hydrocarbong

Table 6 provides the results of PAH analyses. Only the soil sampies collected from test pits 3
and 5 (i.e., TP03-01 and TP05-01) were shown to confain PAHs. A review of test pit logs for
each location indicates the presence of construction debris within the fill. The construction
debris included asphalt type material. The suite of PAHs detected are typical components of
asphalt.

Metals

Results of soil analyses for chromium, nickei and lead are summarized on Tabie 7. Chromium
was found to range in concentration from non-detected to 8.2 mg/kg. Background soil sample
SS03-01 collected in the farm field north of the study area showed chromium at 6 mg/kg.
Nickel was found to range from 9.6 to 23 mg/kg with a background concentration of 13.3
mg/kg.

The lead data for one batch of samples which included the test pit soil samples and one
subsurface soil sample (SB02-01; collected at well location GW-8 from right above the water
table) were rejected and qualified as unusable for project purposes by third party data validation

due to matrix spike recovery problems (Appendix D). The remaining analyses showed iead to

range from 13.6 mg/kg at the background sample location to 608 mg/kg at surface soil sample
location SS01-01 located within the inactive gravel pit area.

4.2  Ground Water Analytical Results

Two types of ground water samples were collected during the RI/FS:

o Monitoring well samples.
. Residential well samples.




All monitoring well samples were anaiyzed for HSL volatile organic compounds, phenols, total
chromium, nickel, iron and lead, dissolved chromium, nickel, iron and iead and hardness.
Based on the results of previous sampling, VOC'’s were the only contaminant of concern found
in the residential wells, and therefore, residential well samples were analyzed only for HSL
volatile organics. Analytical resuits for ground water sampies are provided in Tables 8 through
10.

Volatil

Tables 8 and 9 summarize the VOCs detected in both monitoring well and residential well
samples. VOCs were detected in monitoring wells GW-3, GW-3D, GW-5, GW-6 and GW-7.

No VOCs were detected in the other monitoring well or in residential well samples.

The VOCs detected most frequently and in the highest concentrations were TCE and 1,1,1-TCA.
TCE ranged in concentration from non-detected to approximately 720 ug/l with the highest
concentration detected in well GW-5 located within the old gravel pit area. 1,1,1-TCA
concentrations ranged from non-detected to 390 ug/l with the highest concentration detected in
well GW-3, approximately 300 feet downgradient of the old gravei pit area.

Phenol (60 ug/1) and benzene (9 ug/i) were detected only in well GW-3. The benzene detection
is an estimated value below method detection limit but above the instrument quantification limit.
Previous sampling at this location performed by the NYSDEC showed the presence of phenot

but no benzene was detected.

Acetone (13 ug/l) was detected only in well GW-3D. It was identified at a low concentration,
just slightly above the method detection limit. Acetone is 2 common laboratory introduced
contaminant (U.S. EPA, 1988) and aithough it was not detected in the laboratory method blank,
at such low concentrations and low frequency of detection it may not be representative of actual

site conditions.




TABLE 8 - SUMMARY OF GROUND WATER VOLATILE ORGANIC COMPOUNDS AND PHENOL ANALYSES
Machias, New York

SAMPLE DESIGNATION GW01-01 GW02-01 GW02-01-DP |GW03-01 GW03D-01 GWO05-01
MATRIX ‘WATER WATER WATER WATER WATER WATER

VOLATILE ORGANIC COMPOUNDS ug/l uglt ugh ugll wgll ug/l

Acetone ND ND ND ND 13 ND
Benzenc ND ND ND 9 ND ND
1,1,1-Trichloroethane ND ND ND 390 160
Trichloroethene ND ND ND 7

44
Total Phepols ’ ND ND ND 60 ND ND

SAMPLE DESIGNATION
MATRIX

VOLATILE ORGANIC COMPOUNDS
Acetone
Beazene
1,1, 1-Trichloroethane
Trichloroethene
Totsl Phenols

ND - Not detected.
GW - Ground water.
DP - Duplicate.

J - Estimated value.




TABLE 9 = RESIDENTIAL WELL VOLATILE ORGANIC COMPOUND ANALYSES
Machias, New York

TRIP
SAMPLE DESIGNATION RWO{-01 RW02-01 RWO03-01 BLANK
MATRIX WATER WATER WATER WATER
VOLATILE ORGANIC COMPOUNDS ugfl ug/l ught ugd
Acetone ND ND ND ND
Benzene ND ND ND ND
Bromodichioromethane ND ND ND ND
Bromoform ND ND ND ND
Bromomethane ND ND ND ND
2-Butanone ND ND ND ND
Carbon Disulfide ND ND ND ND
Carbon Tetrachloride ND ND ND ND
Chlorobenzene ND ND ND ND
Chloroethane ND ND ND ND
Chloroform ND ND ND ND
Chloromethane ND ND ND ND
Dibromochloromethane ND ND ND ND
1,2=Dichloroethane ND _ ND ND ND
1,1=Dichloroethane ND ND ND ND
1, 1=-Dichloroethene ND ND ND ND
1,2=Dichloroethene (total) ND ND ND ND
1,2-Dichloropropane ND ND ND ND
trans~1,3-Dichloropropene ND ND ND ND
cis=1,3~Dichloropropene ND ND ND ND
Ethylbenzeac ND ND ND ND
2-Hexanone ND ND ND ND
4-Mcthyl-2-Pentanone ND ND ND ND
Methylene Chloride ND ND ND ND
Styrene ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND
Tetrachloroethene ND ND ND ND
Toluene ND ND ND ND
1,1,1-Trichloroethane ND ND ND ND
1,1,2-Trichlorocthane ND ND ND ND
Trichlorocthene ND ND ND ND
Vinyl Acetate ND ND ND ND
Vinyl Chloride ND ND ND ND
Xylene (total) ND ND ND ND
RWOl1 - Cole residence prior to carbon filter.
RW02 - Cole residence after carbon filter.
RWO03 - Cabin well.
ND - Not Detected.
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TABLE 10 — SUMMARY OF GROUND WATER INORGANIC RESULTS (TOTAL AND DISSOLVED)
Machias, New York
SAMPLE DESIGNATION GWwO01-01 Gw02-01 GW02-01DP GW03-01
TOTAL DISSOLVED |TOTAL DISSOLVED |TOTAL DISSOLVED TOTAL DISSOLVED
MATRIX 'WATER 'WATER 'WATER WATER WATER WATER WATER WATER
METALS ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Chromium 5441 3 ND 53.5 ND 474 ND ND ND
Lead 69.0 ND 131.0 ND 154.0 ND 21.3 ND
Nickel 41.3 ND 155.0 ND 161.0 ND ND ND
Iron 53700.0 | J 2331 1J 120000.0 N/A 125000.0 N/A 16500.0 N/A
*  Hardncss 546.0 N/A 680.0 N/A 730.0 N/A 399.0 N/A
SAMPLE DESIGNATION GWO03ID-0t GW04-01 GWO05-01 GW06-01
TOTAL DISSOLVED |TOTAL DISSOLVED ITOTAL DISSOLVED |TOTAL DISSOLVED
MATRIX WATER WATER WATER WATER WATER WATER WATER WATER
METALS ugfl ugfl ugll ugfl ugfl ugfl ugfl ug/l
Chromium 376113 731 1 500 ND 3181173 ND 5t21 ) ND
Lead 124.0 ND 164] s ND 75.7 ND 54.9 ND
e Nickel 133.0 ND 96.8 ND 120.0 ND 83.9 ND
o Iron 1500000 | J 41.3| J | 120000.0 N/A 137000.0 } J 86.21 J 85400.0| J 83.1] 1
¢+ Hardness 913.0 N/A 635.0 N/A 643.0 N/A 682.0 N/A
SAMPLE DESIGNATION GwWo7-0t GWO08-04 FIELD BLANK
TOTAL DISSOLVED [TOTAL DISSOLVED |TOTAL DISSOLVED
MATRIX WATER WATER WATER WATER WATER WATER
METALS . ugfl ugfl ugfl ugfl ug/l ugfl
Chromjum KO B | ND 72113 ND ND ND
Lead 82.9 ND 29.0 ND ND ND
Nicke} 90.5 ND ND ND ND ND
Iron 106000.0 | J 27.21 3 617000} J 68.5}) J 36711 264 J
* Hardness 616.0 N/A 569.0 N/A 0.78 N/A
Notes:  * - Hardness = mg equivalent CaCO3/L
ND - Not detected.
DP - Duplicate.
GW - Ground water.
S - Value presented was calculated using method of standard addition.
J - Estimated value.

N/A - Not applicable.



No chloroform was detected in any of the monitoring or residential wells during this sampling

event.

Metals

Table 10 summarizes the total and dissolved metals concentrations. Ground water sampies from
all monitoring wells were sampled and analyzed for select total and dissolved metals. Total
chromium ranged from non-detected to approximatety 54 vg/l, with dissolved chromium (i.e.,
the portion truly mobile in the ground water system) being detected only at well GW-3D at an
estimated concentration of 7.3 ug/l. It should be noted that the highest total chromium value
was for background well GW-1.

Total lead was found to range from 16.4 ug/l to 154 ug/l. Background well GW-1 had a total
lead concentration of 69 ug/l. No dissolved lead was detected in any of the ground water

samples.

Total nickel concentrations ranged from non-detected to 155 ug/I. Background well GW-1 had
a total nickel concentration of 41.3 ug/l. No dissolved nickel was detected in any of the ground

water samples.

Total iron concentrations ranged from 16,500 ug/i to 150,000 vg/l. Background well GW-1 had
a total iron concentration of 53,700 uvg/l. Dissolved iron concentrations ranged from
approximately 23 ug/l to 86 ug/l. It should be noted that not all samples were analyzed for
dissolved iron as this analysis was only requested for a portion of the samples to aid in
subsequent engineering evaluations.




5.0 DATA INTERPRETATION

Physical and chemical data were generated during this site investigation to further characterize
the site and to aid in a preliminary risk assessment and engineering evaluation of remediat
alternatives. Interpretation of the data with respect to project objectives and site conditions is
provided below.

5.1 Geophysical Survey Interpretations/Test Pit Results

A magnetic gradiometer survey was conducted over a portion of the site which reportedly
contained buried drums. This method has been used successfully at other similar sites for the
location of buried wastes. Results of the survey are provided on Figures 8 and 9. It should be
noted that the contour interval on Figure 8 may increase at the anomalies due to the high
magnetic gradient. This increase was made for clarity of presentation. As can be seen on the
figures, a number of anomalous areas were noted with magnetic gradient signatures (i.e., peak-
trough) typical of buried metal.

Seven test pit locations were chosen transecting the various anomalies to confirm or refute the
presence of buried drums. Test pit locations and observation summaries are provided on Table

11 and Figure 10. Test pit logs are provided in Appendix A.

At most anomaly/test pit locations, metal debris such as pipe, culvert pieces, wire, etc. were
found. Two test pit locations (TP-4 and TP-7) did not show any quantities of metal, however,
major changes in lithology were noted from silty materials to gravet and cobbles. Test pits were
excavated to depths sufficient to encounter native soils. There was no evidence or indication of
buried drums (i.e., pieces of drums, siudges, etc.). Soil samples were collected and analyzed
from five of the seven test pits. Analytical results presented in Section 4.1 show sampie
concentrations to be within or below background levels except for PAHs in test pits TP-3 and
TP-5. Test pit logs for both locations indicate the presence of asphait debris. PAHs are
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TABLE 11

SUMMARY OF TEST PIT OBSERYVATIONS
MACHIAS GRAVEL PIT SITE

Coordinate
Test Pit No. East Observations

TP-1 4990 - 4980 Metal pipe and
pieces of sheet
metal. Wood
debris.

4940 - 4920 Two pieces of metal
culvert and wire.
Wood debris.

4900 - 4890 4960 - 4970 Piece of wire wrap
fiber hose. Asphalt
pieces.

4840 - 4820 No significant metal.
Change in lithology
as pit transects from
native loamy soil to
gravelly fill.

4960 - 4940 Pieces of concrete
with rebar.
Miscellaneous small
pieces of metal.
Asphalt debris.

4830 4940 - 4930 Wood boards with
nails.

4760 - 4740 4860 - 4880 No significant metal.
Major change in fill
type from sandy to
gravel and cobbles.




common asphalt constituents. The chemical data, therefore, supports the visuat observations that
no drums have been buried within the suspect area of the site.

5.2  Surface/Subsurface Soil Sample Results

Analytical results for all surface and subsurface soil sampies show background conditions except
for lead in surface soil sample $S01-01 (608 mg/kg) and two VOCs (trichloroethene, 291 ug/kg
and 1,1,1 trichloroethane, 27 ug/kg) in subsurface soil sample SB01-01.

Surface soil sample SS01-01 was coliected from the inactive gravel pit area suspected to be the
primary location of past spills/drum storage. The elevated lead level (608 mgrskg) at this
location may be associated with the surface spillage. Based on the non-detection of all VOCs
and PAHs in surface soil within the inactive gravel pit area, previous cleanup work performed
by the NYSDEC (refer to Section 1.1) appears to have been successful in removing any surface
source of organics contamination associated with past activities.

Subsurface soil sample SBO1-01 was coilected during the drilling of monitoring well GW-5
within the old gravel pit area. During the drilling of well GW-5 all split spoon samples were
field screened for volatile organic vapors. No readings above background were detected. The
soil sample chosen for chemical analysis was therefore, in accordance with the work pian, from
immediately above the water table. The soil sample showed the presence of TCE and 1,1,1-
TCA in the same relative proportions as the ground water sample from the same location (Tabie
12).

There is no evidence of surface or subsurface soil contamination in the vicinity of the former

maintenance garage suggesting that spillage of wastes did not occur in this area.




TABLE 12

COMPARISON OF SOIL BORING SAMPLE AND GROUND WATER
SAMPLE DATA AT WELL GW-5
MACHIAS GRAVEL PIT

Sample Sample TCE 1,1,1-TCA Remarks

Type Number
Subsurface SBO1-01 291 ug/kg 27 ug/kg Immediately
Soil above water
table.
Ground GWO05-01 720 ug/l 120 ug/l Water table
Water well.
TCE - trichloroethene
1,1,1-TCA - trichloroethane
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5.3 Ground Water Results

Analytical data for ground water samples summarized, in Section 4.2, indicates that ground
water beneath the site has been impacted by past site activities. A stug of VOC contaminants
is moving away from the inactive gravel pit area which is known to be an area of past waste
spillage/storage. The plume consists primarily of dissolved phase TCE and 1i,1,1-TCA.

Isoconcentration contour maps for both constituents are provided on Figures i1 and 12.

The main contaminant slug axis is trending in a northeasterly direction, directly downgradient
of the inactive gravel pit source area. The width of the plume was inferred based the areal
distribution of observations and results of analytical modeling as discussed beiow in Section 5.4.
Ground water contamination extends to at least 25 feet below the water table at location GW-3D
(i.e., 75 feet below the ground surface).

While VOC ground contamination is apparent, a comparison of upgradient and downgradient
total metals values does not reveal a nmegative impact on ground water. For example, a
comparison of total lead values reveais that although well GW-3D is higher in total lead than
background, other downgradient wells, specifically GW-3 and GW-6 have lower than
background total lead levels. Other downgradient (GW-5 and GW-7) wells are nearly equal to
background levels. The highest total lead value is detected in GW-2 (124 ug/l} which has no
indication of VOC contmination and is not considered to be directly downgradient of the
contaminant source area. The total lead in GW-2 is less than twice the background level. Total
lead (and total metals) is most likely correlated to the amount of suspended sediments in the
sample rather than an indication of the mobilization of metals in the ground water system.
Dissolved lead concentrations from this location show lead to be non-detected, supporting the

observation that lead is not mobile in the ground water system.

The ground water sample collected from well GW-8, located downgradient of the former

maintenance garage area, showed no contamination. This is consistent with surface and
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subsurface soil sample results from the area (refer to Section 5.2) indicating clean conditions.
These data suggest that there was probably no mishandling or spillage of material in the vicinity

of the former maintenance garage.

With respect to the chloroform issue associated with the Cole residence weil, the data from this
study suggest that the chloroform is a localized problem and not associated with past
spillage/waste storage activities at the Machias Gravel Pit site. This conclusion is based on the

following:

Chioroform was not detected in any of the on-site monitoring wells during this
sampling or during the initial round of sampling performed in 1989 by the
NYSDEC.

Chloroform is not a suspect degradation product of any of the VOC constituents
detected in ground water beneath the site.

There is no evidence of active biodegradation at the site as TCE readily
biodegrades to dichloroethene and dichloroethane.

Ground water flow direction from the documented source area (i.e., the inactive
gravel pit) is to the northeast and not toward the Cole residence.

The identified ground water contaminant piume parailels the direction of ground
water flow.

The hydraulic properties of the aquifer, as defined by single well bail-down
recovery tests and a short term pumping test performed on the Cole well, suggest

that normal or extended pumping of this well will not draw contaminants from the
defined plume area to the well.

The origin of the sporadic chloroform contamination in the Cole well is not know but is
probably local to the well head.

5.4 Contaminant Fate and Transport

The data generated during this study indicate the primary comtaminant transport media of
concern is ground water. The main contaminants of concern are TCE and 1,1,1-TCA. Based
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on ground water flow conditions and the areal distribution of the plume, the primary receptor
is the cabin well located approximately 450 feet due north of the Cole residence. Sampling of
this well indicates unimpacted conditions at the present time.

To estimate potential receptor concentrations at the cabin well, a2 two dimensional analytical
ground water model was used. A uniform one-directional ground water flow system was
assumed with a slug source of contamination. Based on site-specific hydrogeology and the
nature of past disposal activities (i.e. storage and spiliage over a fixed period of time rather than

a continuous injection point source) these are reasonable assumptions.

Computer simulations were run using the Hunt equation (Hunt, 1983):

C = 0.01064C,Vcexp-{[(x-v,)/*/(4A.v,)]
+ y/(4Av,h)}/[mnv,(A Ap)'7A]

here C, = difference between solute concentration injected into aquifer and native
aquifer solute concentration in mg/L.
C = change in aquifer solute concentration due to soiute injection in mg/L.
X,y = cartesian coordinates of monitoring wells in feet.
m = aquifer thickness in feet.
n = aquifer effective porosity as a decimal.
t = time after injection started in days.
v, = seepage velocity without adsorption in ft/day.

A, = longitudinal dispersivity without adsorption in feet.

o
2]
|

transverse dispersivity without adsorption in feet.

V. = volume of injected mass in gallons.

As adsorption is a common retardation factor for contaminant transport in the ground water
system, the computer simulations accounted for adsorption by dividing A;, Ay, vs and C by:
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Rd = 1+[Dy,/n)K] (Walton, 1989)

where,
= retardation factor as a decimal.

R,
D,, = bulk density of dry aquifer skeleton in g/cm’.
n, = aquifer actual porosity as a decimal.

partition coefficient in ml/g.

K,

Input parameters for all variables except K,, were fixed with either known site specific data or
conservative assumptions to provide a worst case estimate. Table 13 summarizes the input

parameters and assumptions.

The partition coefficient Ky was used to help calibrate the model to simulate the approximate
distribution of contaminant concentrations detected in the field. A range of K, values were
calculated for TCE and 1,1,1-TCA using the foilowing equation with varying organic carbon

contents:

Ki =K. X. (EPA, 1982)

where,
K, = partition coefficient expressed on an organic carbon basis.

Xee

mass fraction of organic carbon in sediment.

K. was calculated using the following refationship:
Ko = 0.63K,. (EPA, 1982)

where,
K, = octanol-water partition cocfficient (literature values).

In the absence of site specific data for the mass fraction of organic carbon in the aquifer
material, K, was calculated using a range of X, values from 0.001 to 0.01. This i3 a
conservative yet reasonable range for sand and gravel type aquifers (NYSDEC guidelines use
the upper range or greater values in the absence of site specific data).
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TABLE 13

SUMMARY OF GROUND WATER ANALYTICAL MODEL INPUT PARAMETERS
MACHIAS GRAVEL PIT SITE

1,1,1-TCA - Trichloroethane

5-14

=
' Variable Assigned Value Remarks
l Co - TCE - 1100 mg/i Solubility (EPA, 1981)
1,1,1-TCA - 950 mg/l Solubility (EPA, 1981) i
V. 16,500 gallons Approximately 300-55
l gallon drums.
m 90 ft. Background geology data.
' n 0.35 Literature value (Freeze
and Cherry, 1979).
l ¢ 1000 days Approximately 3 years
since completion of drum
removal. i
l v, 0.56 ft/day Calculated seepage velocity
(Section 4).
' A 30 Literature interpretation
(Walton, 1985).
' Ag 0.33 (A;) Slightly greater than
literature approximation of
0.1 (Ap due to field
' distribution of constituents
suggesting increased Aq.
' Dhe 2.30 Literature value (Walton,
1989).
n, 0.4 Literture value (Freeze and
l Cherry, 1979).
. TCE - Trichloroethane




A grid system with 100 by 100 foot centers was established over the study area with the siug
injection point being just southwest of monitoring well GW-5. Computer simulations were run
with the defined input parameters and varying K, values. The existing distribution of
contaminants noted in the field were reasonably approximated using a X, calculated based on a
mass fraction organic carbon content in the aquifer of 0.003 for both TCE and 1,1,1-TCA.
Calculated and actual concentrations for wells are provided in Table 14. Model output is
provided in Appendix E.

Once sufficiently calibrated, model simulations were run over an increasing number of years to
define the potential contaminant versus time concentration curves for the cabin receptor well
(RW-3). The simulations were run with an increased longitudinal dispersivity (A, = 100) to
account for the increase in the travel distance from the source area (Walton, 1985). The
predicted TCE and 1,1,1-TCA concentration distribution curves are provided on Figures 13 and
14.

Based on analytical model resuits, the leading edge of the 1,1,1-TCA slug shouid start being
detected at the receptor well within approximately 2 years. The maximum 1,1,1-TCA
concentration at the receptor is estimated to be 160 ug/l. The leading edge of the TCE slug is
estimated to arrive at the receptor in approximately four years. The maximum TCE
concentration is expected to peak at approximately 180 ug/l.

These estimates are considered to be very conservative and are believed to represent a worst case
maximum based on the voilume of TCE and 1,1,1-TCA assumed to have been spilled. As
additional documented information becomes available regarding the actual volumes of TCE and
1,1,1-TCA potentially disposed, these estimates can be appropriately refined.
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TABLE 14

CALIBRATED MODEL RESULTS
MACHIAS GRAVEL PIT SITE

Monitoring TCE ] TCE-Model 1,1,1-TCA 1,1,1-TCA-Model
Well Field Concentration Field Concentration
GW-5 720] 500 120 250
GW-3 44 30 390 170
GW-6 ND ND 51 10
GW-T7* 33 ND 13 ND

Note: All input parameters fixed as defined in Table 13. X, for TCE and 1,1,1-TCA
calculated assuming mass fraction of organic carbon in aquife materiais of 0.003.

* Although the assumed transverse dispersivity could not duplicate the side gradient
concentrations detected in well GW-7, the areal concentration distribution trend

simulated by the model is qualitatively consistent with observed trends.

Not detected
Estimated
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6.0 PRELIMINARY RISK ASSESSMENT

This section provides a preliminary risk assessment associated with the Machias Gravel Pit site
as a result of past spillage/storage of wastes. A general qualitative discussion of the potential
health and environmental hazards associated with each exposure pathway for each contaminated
media are presented. In addition, a primary objective of this assessment is to provide a
preliminary quantitative evaluation of the human heaith risk associated with future exposure to
ground water contamination downgradient of the site. The potential human health risks are
quantified for future exposure associated with ground water use. The predicted exposure point
concentrations for this analysis are based on analytical ground water modeling resuits presented

in Section 5.0. These are believed to provide a conservative worst-case estimate of risk.

This preliminary risk assessment inciudes four major components:

Identification of contaminants of potential concermn.
Exposure assessment.

Toxicity assessment.

Risk characterization.

Section 6.1, "Identification of Contaminants of Potential Concern" presents a summary of the
evidence of environmental contamination, and selects the contaminants of potential concern to
be evaluated. The exposure assessment (Section 6.2) presents the important contaminant
migration pathways and exposure routes for potential human and environmental receptors.
Estimated daily intakes of contaminants of concern are calculated and presented for the ground
water pathway. Section 6.3 presents the resuits of the toxicity assessment. The relevant dose-
response parameters such as reference doses (RfDs) for noncarcinogens and cancer stope factors
(CSFs) for carcinogens are presented. Section 6.4, "Risk Characterization” integrates the
information developed in the three preceding components. Carcinogenic and noncarcinogenic
human health risks are quantified for the ground water exposure pathway. Risks associated with
other pathways of exposure are discussed qualitatively.




6.1 Idenmtification of Contaminants of Potential Concern

Contaminants detected at the Machias Gravel Pit site were identified from samples of soil and
ground water. A summary of the specific chemical contaminanis detected for each

environmental media is presented in Section 4.0.

Table 15 presents a summary of volatile organics, semi-volatile compounds (PAHs) and
inorganics detected in soil at the site. Of the contaminants detected in soil, concentrations of
benzo(a)pyrene and lead exceed the available background data. Benzo(a)pyrene and lead are
both suspected human carcinogens. In addition, lead is the only contaminant detected which has
an established soil criteria. The highest concentration of lead detected at the site (608 mg/kg)
is within the acceptable criteria range (500-1000 mg/kg) established by the USEPA, (1989). Of
the remaining contaminants detected in soil, ail were either below available background levels
or did not have background information availabie. The volatile compounds (1,1,1-
trichloroethane and trichloroethylene) would not be expected to be found in clean background
samples from any site; however, the PAHs are typically known to occur at background levels
even in pristine soils (ATSDR, 1990). Based on this analysis, the potential contaminants of
concern for soil include 1,1,1-trichloroethane, trichloroethylene and benzo(a)pyrene. Based on
observations recorded on test pit logs, the benzo(a)pyrene is probably associated with asphait
pieces within the fill, however, since it is a suspect carcinogen it will be included in this

preliminary risk evaluation.

Table 16 presents a summary of the contaminants detected in ground water at the site. In
accordance with EPA guidance, total metals data in ground water is considered in this
evaluation, however, consideration of available dissoived metals data suggests that the inorganics
are not significantly mobile within the ground water system. To identify those contaminants of
potential concern in ground water, contaminant concentrations are compared to avariable USEPA
Maximum Contaminant Limits (MCLs) and/or USEPA Lifetime Health Advisory levels for
drinking water. Concentrations of benzene, 1,1, 1-trichloroethane, trichloroethylene, total lead,
total nickel, and total iron all exceed the available MCL and/or Health Advisory levels. Of
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TABLE 15

SUMMARY OF SOIL DATA FOR MACHIAS GRAVEL PIT

USEPA
Soil
Chemical Minimum  Maximum Background Criteria
Volatiles (ug/kg)
1,1,1-Trichloroethane 27 27 NA NA
Trichloroethylene 291 291 NA NA
Semi-Volatiles (ug/kg)
Acenaphthylene 2803 2807 NA NA
Anthracene 220% 2207 NA NA
Benzo(a)anthracene 490) 4907 169-59,000 * NA
Benzo(b)fluoranthene 570 570 15,000-62,000 =* NA
Benzo(k)fluoranthene 4101 4107 300-26,000 * NA
Benzo(a)pyrene 470) 4703 165-220 * NA
Benzo(g,h,i)perylene 25071 2501 900-47,000 * NA
Fluoroanthene 3403 1500 200-166,000 * NA
Fluorene . 220¥ 2201 NA NA
Indeno(1,2,3-c,d)pyrene 4007 4003 8,000-61,000 * NA
Phenanthrene 1500 1900 NA NA
Pyrene 2607 1100 145-147,000 * NA
Inorganics (mg/k
Chromium 2.5 8.2 100 *=* NA
Lead 5.5 608 10 =*  500-1000
Nickel 9.6 23.0 40 ** NA
NA Not available.
J Estimated value.
*  (ATSDR, 1990).
**  (Bowen, 1966).
Source: ESE, 1991.
6-3



TABLE 16

SUMMARY OF GROUND WATER DATA FOR MACHIAS GRAVEL PIT

New York State Lifetime
USEPA Ground Water Health
Maximum MCL Quality Standards Advisory

(ug/L) (ug/L) (ug/L) (ug/L)

Organicg

Acetone

Benzene

Total Phenols
1,1,1-Trichloroethane
Trichloroethylene

Inorganics
Chromium

Iron (total)
Lead
Nickel

= Not Detectable
Estimated Value
Proposed MCL

= Secondary MCL

Source: ESE, 1991.
New York Division of Water resources, 1991.




these contaminants, benzene was detected in a single sample at an estimated concentration
(9 ug/l) only slightly above the MCL. Iron was detected at concentrations greatly exceeding the
secondary MCL; however, no adverse human health effects would be expected because the
secondary MCL was developed based on taste and staining thresholds in liew of human health.

Of the remaining contaminants, concentrations of total phenois and chromium were well below
their respective MCL and/or Lifetime Health Advisory levels. There is no available standard
or criteria for acetone which can be compared to the detected concentration; however, acetone
is frequently detected as a resuit of laboratory contamination. Although there is no evidence that
laboratory contamination exists, acetone was only detected in one sample and does not appear
to be a widespread contaminant at the site. Based on this analysis, the potential contaminants
of concern for ground water inciude, 1,1, 1-trichloroethane, trichloroethylene, total lead and total

nickel.

It should be noted that dissolved metal concentrations for both lead and nickel are non-detected
suggesting that these metals are fairly immobile within the ground water system. Exposure

assessments based on total metals, therefore, provide an extreme worst-case.

6.2 Exposure Assessment

The assessment of pathways by which human and eavironmentai receptors may be exposed to
contaminants from the Machias Gravel Pit site includes an examination of existing migration
pathways and exposure routes as well as those that may be reasonably expected in the future.
The determination of exposure pathways is made by a careful evaluation of the current extent
of contamination on and around the site in rejation to local land and water uses, and the resuits
of a fate and transport assessment that evaluates potenmtial contaminant migration pathways.
Contaminants detected at the Machias Gravel Pit site may migrate off-site or may remain
persistent in the source area on-site. Some contaminants of concem such as the VOCs are
expected to be relatively mobile and may be transported from the soil to the ground water.
Once in the ground water, these mobile contaminants may be transported downgradient where
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they may subsequently reach human receptors. Other contaminants such as the inorganics are

expected to be less mobile and may remain in the source areas for much longer periods of time.

6.2.1 Ground Water Pathway

Based upon a preliminary evaluation of site characteristics and the results of the monitoring data,
ground water is suspected to be the primary source of contamination on-site and the most
important mode of contaminant transport. During rainy seasons, water infiltrates the
contaminated soils and carries with it dissolved organic and inorganic compounds. Part of the
contaminants may be absorbed by the soil underneath the contaminated soil zone. The other part
of the contaminants, which is desorbed from the soil particles, may continue to move downward
and reach the ground water.

Ground water contamination has been detected in monitoring wells located at the site. Private
wells located downgradient of the site have been sampled, however, ro contamination has been
detected to date. Although exposure to off-site residents is not occurring through the domestic
use of ground water at present, future exposure is predicted to occur as the contamination
spreads toward these private wells. Residential wells may be used for both potable and
nonpotable purposes, and human exposure to ground water contaminants could resuit from the

following events:

Drinking water consumption.

Skin absorption of contaminants in water by direct contact during washing or
bathing.

Inhalation of VOCs released into ambient air during showering or other washing
activities.

The detailed quantification of exposures includes an analysis of water ingestion, skin absorption
and inhalation. Exposure point concentrations for 1,1,i-trichioroethane and trichloroethylene
are based on the ground water modeling resuits presented in Section 5.0.




Estimates of exposure are caiculated for both an adult and child hypothetical receptor using
water from the cabin well at location RW-3. Since the predicted concentrations are expected
to change over time, exposure estimates were calculated for each year of exposure separately
then totaled for the exposure pathway of concern. For example, for carcinogenic risks
associated with exposure to trichloroethylene, yearly exposure estimates were calculated for each
year trichloroethylene is predicted to be present in the cabin well. These yearly estimates were
then totaled to obtain the estimated lifetime dose. For those exposure scenarios that evaluate an
exposure duration less than lifetime, (i.e., a 6-year exposure for a child) exposure estimates were
calculated for those years with the highest exposure point concentrations.

Carcinogenic exposures were calculated only for an adult because it is assumed that the higher
exposures received by a child are not significant when averaged over the lifetime of an
individual. Noncarcinogenic exposures were calculated for both a child and adult. The
equations and assumptions used to calculate exposures were based on the USEPA Risk
Assessment Guidance for Superfund (USEPA, 1989).

Residential Potable Use of Ground Water

As previously discussed, residential wells in the area are not currently known to be affected by
site-related constituents in ground water. However, this assessment evaluates potential exposure
to constituents migrating to the main receptor identified to be the cabin well (RW-3).

Exposure via drinking water may occur by a variety of mechanisms including ingestion of
drinking water and ingestion of foods prepared with or in water. A simplified approach was
selected to evaluate these potential exposures. Dose estimates are based on a total water intake
of 2 liters per day (L/day). This standard exposure value is sufficiently conservative to allow
for exposures by multiple household uses such as those previousty mentioned. The average
person consumes less than 0.5 L/day of tap water for drinking purposes {Andelman, 1984).
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Exposure to site-related constituents from ingesting ground water is estimated using the following
equation (USEPA, 1989):

Intake (mglkg/day) =

Where:

> 2Ene 2

CW x IR x EF x ED
BW x AT

Chemical concentration in water (mg/L)

Ingestion rate (2 L/day)

Exposure frequency (365 days/year)

Exposure duration (30 years for an aduit; 6 years for a child))

Body weight (70 kg for an aduit, 16 kg for a child)

Averaging time (70 years X 365 days/year for carcinogens; ED X
365 days/year for noncarcinogens)

Table 17 presents assumptions for input parameters and Table 18 presents the estimated exposure
as a result of the drinking water pathway.

Dermal Absorption of Constituents in Water

Certain nonpotable water uses may resuit in skin contact and dermal absorption of waterborne

constituents. Quantification of exposure received by dermal absorption is highly uncertain due
to the theoretical nature of estimating skin permeation rates of chemicals solubilized in water.
Many variables affect the uptake of chemicals through the skin including the duration of
exposure, type of skin exposed, and amount of skin exposed. USEPA (1989) presents the

following equation for calculation of dermal exposure to constituents in water:

Absorbed Dose (mglkg/day) =

Where:

CWxSA x PC x ET x EF x ED x CF
BW x AT

Chemical concentration in water (mg/L)

Skin surface area available for contact (19400 cm® for aduit; 7280 cm?
for child).

Chemical-specific dermal permeability constant {cm/hr)

Exposure time (1.21 hours/day)

Exposure frequency (365 days/year)

Exposure duration {30 years for adult; 6 years for child)

Volumetric conversion factor for water (1 liter/1,000 cm®)

Body weight (70 kg for adult; 16 kg for child)

Averaging time (70 years X 365 days/year for carcinogens; ED X
365 days/year for noncarcinogens).
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TABLE 17
EXPOSURE PATHWAY ASSUMPTIONS

Drinking Water

Exposure Pathway Adult

——

Water Concentration (mg/1) cw! CW?
Ingestion rate (I/day) 2 2
Exposure Frequency (days/year) 365

Exposure Duration (year) 30 6
Body Weight (kg) 70 16
Averaging Time (days) 25,550 2,190

Dermal Absorption
Water Concentration (mg/1) cwt CW?
Skin Surface Area (cm?) 19,400 7280
Permeability Constant (cm/hr) 0.1 0.1
Exposure Time (hrs/day) 1.21 1.21
Exposure Frequency (days/year) 365 365
Exposure Duration (year) 30 6
Conversion Factor (I/cm®) 0.001 0.001
Body weight (kg) 70 16
Averaging Time (days) 25,550 2,190
Inhalation

Water Concentration (mg/1) cwt CwW?
Air Concentration (mg/m?®) 18.2 CW! 18.2 CW?
Inhalation Rate (m®/hr) 0.6 0.6
Exposure Time (hrs/day) 0.2 0.2
Exposure Frequency (days/year) 365
Exposure Duration (year) 30 6
Body weight (kg) 70 16
Averaging Time (days) 25,550 2,190

= Modeled ground water concentration from cabin well at RW-3. Since predicted

concentrations are expected to change over time, the vatues of CW' for each year of
exposure were used in the calculation as a function of time. A yearlg estimate of
exposure was calculated for each year the contaminant is predicted to be present in
RW-3, then all of the yearly estimates were totalied to obtain an estimate of lifetime
exposure for the adult.

Modeled ground water concentrations from cabin well at RW-3. A yearly estimate of
exposure was calculated for the six years with the highest predicted contaminant
concentrations for RW-3, then the six yearly estimates were totaled to obtain an
exposure estimate for the chiid.

ESE, 1991. 6-9




TABLE 18

ESTIMATED EXPOSURE BY DRINKING WATER INGESTION

Carcinogenic Dose Non-Carcinogeni¢c Dose
Contaminant Adult Adult Child
(mg/kg/day) (mg/kg/day) (mg/kg/day)
1,1, 1-Trichloroethane NA 1.27 E-03 1.73 E-02
Trichloroethylene 6.82 E-04 1.59 E-03  2.04 E-02
Source: ESE, 1991.
6-10




Permeability constants (PC) reflect the movement of the chemicai across the skin to the stratum
comeum and into the bloodstream. PC values are based on an equilibrium partitioning and are
chemical-specific. However, the open literature has very little useable information pertinent to
this exposure variable. As a result, it is generaily assumed that chemicals are carried through
the skin as a solute in water which is absorbed (rather than being preferentiaily absorbed
independently of the water), and that the chemical concentration in the water being absorbed is

equal to the ambient concentration. As a result, the permeation rate of water across the skin

boundary is assumed to be the appropriate factor controlling dermal absorption. The
permeability constant of water has been reported to be 8.00 E-04 cm/hr (Blank er al., 1984).
However, some chemicals such as YOCs are expected to have higher PC values because of their
demonstrated lipid solubility. Permeability constants for some VOCs have been reported to
range from 1.0 E-01 to 1.0 E-03 cm/hr (Baranowska and Dutkiewicz, 1982; Dutkiewicz and
Tyras, 1967). As a result, the PC values used in this assessment are 1.0 E-01 cm/hbr for VOCs.
Table 19 presents the results of the exposure analysis for the dermal absorption pathway.
Calculation input parameters are inciuded in Table 17.

Inhalation onstituents Volatilized Durin

As discussed previously, the VOCs in ground water may volatilize during showering and result
in inhalation exposure. The evaluation of the inhalation of constituents from showering requires
an estimation of the constituent concentration in the air as a resuit of volatlization. For
purposes of this risk assessment, it is assumed that all of the VOCs in the water are volatilized
during the shower event. As a resuit, the constituent concentration in the air (CA) is calculated
based on the following equation;

CA (mg/m’) = CW x FR x EI/RV

VOC concentration in air breathed (mg/m’)

VOC concentration in water (mg/L)

Flow rate of water during the shower (L/minute)
Exposure time or duration of shower event (minutes)
Room volume (m?)




TABLE 19

ESTIMATED EXPOSURE BY DERMAL ABSORPTION

Carcinogenic Dose Non-Carcinogenic Dose
Adult Adult Child

(mg/kg/day) (mg/kg/day) (mg/kg/day)

1,1,1-Trichloroethane NA 1.48 E-03  7.62 E-03
Trichloroethylene 8.02 E-04 1.87 E-03 8.99 E-03

Source: ESE, 1991.




The average flow rate of water during a typical shower is about 8 gallons per minute or 30.28
L/minute (USEPA, 1989). In addition, the USEPA (1989) has reported that the median
showering time period is approximately 7 minutes and the 90th percentile is approximately 12
minutes. For purposes of this risk assessment, it is conservatively assumed that the room
volume is 20 m?. Therefore, CA is estimated to be 18.2 CW (mg/m’).

Inhalation exposure to VOCs volatilizing during a shower is estimated using the following
equation (USEPA, 1989):

‘A x IR x ET F x ED
Intake (mgfkglday) = SAX IR x ETx EF

BW x AT
Where
CA = VOC concentration in air (mg/m?3)
IR = Inhalation rate (0.6 m*/hour)
ET = Exposure time (0.2 hours/day)
EF = Exposure frequency (365 days/year)
ED = Exposure duration {30 years for adult; 6 years for child)
BW = Body weight (70 kg for adult; 16 kg for child)
AT = Averaging time (70 years x 365 days/year for carcinogens; ED x

365 days/year for noncarcinogens)

Table 20 presents the results of the exposure analysis for the inhalation exposure pathway.
Calculation input parameters are inciuded on Table 17.

6.2.2 Soil Pathway

An important exposure pathway of concern at the Machias Gravel Pit Site exists as a resuit of
the environmental persistence of the contaminants of concern in the soil. Contaminants present
in the surficial soils may be absorbed through the skin on contact or accidentally ingested by
unintentional hand-to-mouth activity. Access to the site is not restricted. Although trespassing
is not known to be a problem at the site, there is nothing to preciude trespassers. Contaminants
may be absorbed through the skin as a result of direct contact with the soil. The degree of
exposure is largely dependant on the coacentration of the contaminant in the soil, the exposed
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TABLE 20

ESTIMATED EXPOSURE BY INHALATION FROM SHOWERING

Carcinogenic Dose

Non-Carcinogenic Dose

Contaminant Adult Adult Child
(mg/kg/day) (mg/kg/day) (mg/kg/day)

1,1,1-Trichloroethane NA 1.33E-03 1.89 E-02

Trichloroethylene 7.45 E-04 1.68 E-03  2.23 E-02

Source: ESE, 1991.
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skin surface, the absorption rate, and the frequency of exposure. Although surface soil in the
inactive gravel pit area does contain some elevated inorganics, concentrations are not extremely
high and exposure is expected to occur infrequently. As a result dermal exposure is not
anticipated to be significant.

Contaminants in soil may also be directly ingested by adults and children who may occasionally
trespass on the site. However, as discussed for dermal absorption, the soil concentrations and
exposure frequency are both expected to be low enough to suggest that exposure should not be

significant.

Future land use of the site may include some type of industrial, commercial, or residential
development. Future residential development of the site may not be a likely scenario; however,
consideration of this potential may be required in a more detailed risk assessment. Based on the
existing information known about the site, soil exposures through a residential scenario would
not be expected to be significant, because of the generally low concentration of the contaminants

of concemn.

6.2.3 Air Pathway

The presence of contaminants of concern in soil at the site may resuit in a release of

contaminants to the atmosphere via volatilization and/or dust entrainment.

The volatile organic contaminants of concern have relatively high vapor pressures and Henry’s
Law constants, facilitating their release from the soil or surface water to the air. The semi-
volatile compounds and inorganics have very low or no vapor pressures and Henry’'s Law
constants such that volatilization is not a likely transport process. Under current site conditions,
volatilization is not expected to be significant because the surface soil concentrations of the
volatile organics are non-detected. As a result, inhalation of vapors is not expected to be
significant at the site.
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Residual contaminants bound to surficial soils may also be transported as suspended particulates
or dust, and thus may migrate from 2 site when environmentai conditions are favorable. Some
of the factors influencing the potentiat for dust entrainment into the atmosphere include surface
soil moisture, soil particle sizes, kind and amount of vegetative cover, wind velocity and the
amount of soil surface exposed to the eroding wind force. For exampie, dust formation may be
significant during extended periods of dry weather. While concentrations of contaminants are
expected to be present in the dusts generated on-site, concentrations are not expected to be
extremely high due to known current levels in soil. As a resuit, inhalation exposure tirough this
pathway is not expected to be of concern at this site.

6.2.4 Surface Water Pathway

Although there are no clearly identified surface water features which directly route surface
runoff, drainage at the site appears to occur both internaily and externally. Typically, when
precipitation falls on the contaminated source area, any surface runoff either drains internaily
toward a central depression or may quickly drain off-site by general surface flow. For the
purpose of this exposure assessment, it is assumed that migration of contaminants in surface

runoff is insignificant.

6.3 Toxicity Assessment

This section identifies the health-related guidelines that are used in the risk characterization
(Section 6.4) to evaluate the potential health risks posed by the exposures estimated in the
previous section. In evaluating potential health risks, both carcinogeric and noncarcinogenic
health effects must be considered. Health effects must aiso be considered for each potential
route of exposure identified in the exposure assessment. For this preliminary nisk assessment,
oral, dermal and inhalation routes of exposure are of concem.

The criteria used to evaluate the potential for noncarcinogenic health effects are generally
referred to as reference doses (RfD) or reference concentration (RfC). The criteria that are used
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in the evaluation of carcinogenic risk are referred to as carcinogenic siope factors (CSF). RfDs,
RfCs, and CSFs are all developed by the USEPA. The USEPA has developed oral and
inhalation criteria. Dermal criteria have not been developed for any chemicals. In the absence
of dermal criteria, the criteria for ingestion was used for the dermat route in accordance with
Appendix A of Volume 1 of the USEPA Risk Assessment Guidance of Superfund (USEPA,
1989). Table 21 presents the toxicity criteria available from the USEPA for the potential
contaminants of concern. Toxicity data for benzo(a)pyrene and lead are not available because
the USEPA is currently reviewing the toxicological information for these two chemicals.

6.4 Risk Characterization

The objective of this risk characterization section is to integrate information developed in the
toxicity assessment and the exposure assessment to obtain a preliminary estimate of the current
and potential health risks associated with the potential contaminants of concern at the site.
The preliminary estimate of heaith risks for carcinogenic and noncarcinogenic contaminants as
well as for the different potential exposure pathways is discussed separately because of the
different toxicologic endpoints and methods employed in characterizing risk. Incidental human
health risk associated with exposure to the carcinogenic contaminant (trichloroethylene} in the
ground water pathway is calculated by multiplying the exposure levels for each route by its
respective cancer slope factor. For the noncarcinogenic contaminant (1,1,1-trichloroethane)
modeled in the ground water pathway, a hazard index (HI) approach is followed. This approach
assumes that multiple exposures couid resuit from different routes and that the combined
magnitude of the adverse effects is proportional to the sum of the ratios of the estimated
exposures to the acceptable exposures for each route. When the calcuiated HI exceeds a value
of 1.0 for any contaminant, route, or for the sum of His for multiple contaminants or routes,
there may be concern for a potentiai health nisk.

Since carcinogenic risk estimates are based on the presumption of lifetime exposure, cumulative

doses received by an adult are assumed to be most representative of exposure. In general,




TABLE 21

TOXICITY CRITERIA FOR THE POTENTIAL CONTAMINANTS OF CONCERN
AT THE MACHIAS GRAVEL PIT SITE

Ingestion Route Inhalation Route
Contaminant RD CSF RfD CSF

(mg/kg/day)  (mg/kg/day)* (mg/kg/day)  (mg/kg/day)’

Benzo(a)pyrene NA NA NA NA
Lead NA NA NA NA
Nickel 2.0E-02 NA NA 8.4E-01
1,1, 1-Trichloroethane 9.0E-02 NA 3.0E-01 NA
Trichloroethylene NA 1.1E-02 NA 1.7E-02

NA = Not available.

Source: USEPA, 1990.
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elevated exposures received during early childhood alone are not that significant in determining
lifetime cancer risk. As a result, for the purposes of this preliminary risk assessment,
carcinogenic risks were calculated based on lifetime exposure estimates for an adult.
Noncarcinogenic effects may be the reseit of chronic (long-term) exposure, and may occur for
both children and adults. Therefore, the noncarcinogenic His were developed for both an adult
and child.

6.4.1 Risks Associated With the Ground er Pathwa uantitative

Ground water may be used for potable and nonpotable domestic purposes. Potentially impacted
residents may, therefore, be exposed to contaminants through drinking water, dermai absorption,
and inhalation pathways. Both carcinogenic and noncarcinogenic health risks are summarized

for each route of exposure associated with ground water use.

The total estimate of future noncarcinogenic risks associated with the ground water pathway are
summarized in Table 22. The total adult hazard index for each route of exposure ranges from
4.60 E-03 to 1.64 E-02. The total hazard index for the adult (sum of hazard indices for drinking
water, dermal absorption, and inhatation} is 3.51 E-02. Since all route-specific and total
noncarcinogenic HIs are less than one, there is no significant noncarcinogenic health threat for
the adult.

The total child hazard index for each route of exposure ranges from 6.30 E-02 to 1.92 E-01.
The total hazard index for a child (sum of hazard indices for drinking water, dermal absorption,
and inhalation) is 3.40 E-O1. Since all route-specific and fotal noncarcinogenic His are less than

unity, there is no significant noncarcinogenic health threat for the chiid.

The total estimate of future carcinogenic risks associated with the ground water pathway is
summarized in Table 23. The totai lifetime carcinogenic risk levels for each route of exposure
ranges from 7.50 E-06 to 1.27 E-05. The total cancer risk estimate of 2.90 E-05 (sum of cancer
risk levels for drinking water, dermal absorption and inhalation) is within the acceptable risk
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TABLE 22

ESTIMATED NONCARCINOGENIC RISKS ASSOCIATED WITH THE GROUND
WATER EXPOSURE PATHWAY (RISK TO 1,1,1-TRICHLORCETHANE)

Noncarcinogenic Hazard Indexes
Exposure Route Adult Child

Drinking Water 1.41 E-02 1.92 E-01
Dermal Absorption 1.64 E-02 8.47 E-02
Inhalation 4.60 E-03 6.30 E-02
Total 3.51 E-02 3.40 E-01

Source: ESE, 1991.




TABLE 23

ESTIMATED CARCINOGENIC RISKS ASSOCIATED WITH THE GROUND
WATER EXPOSURE PATHWAY (RISK TO TRICHLOROETHYLENE)

Carcinogenic
Exposure Route Risk Level

Drinking Water 7.50 E-06
Dermal Absorption 8.82 E-06
Inhalation 1.27 E-05
Total 2.90 E-05

Source: ESE, 1991.




range (10* to 10), but exceeds the target level of 10, These cancer risk estimates suggest that
future use of the ground water may result in unacceptable risks when compared to the target risk
level. It is important to note that this analysis is based on many conservative assumptions which
may tend to overestimate the cancer risk estimate. For example, the ground water models used
to predict future ground water concentrations and the exposure-related assumptions were all
conservative (high probability that these parameters were overestimated to some degree). As
a result, future carcinogenic risks associated with the use of ground water are likely to be lower

than the estimate presented in Table 23.
6.4.2. Risks Associated With Other Path alitative Estima

Based on the available data, significant health risks associated with soil, surface water, and air
exposure pathways are not expected at the Machias Gravel Pit Site. Exposure point
concentrations for these pathways are not expected to be very high based on minimal
concentrations in the source areas and the low potential for release and migration. In addition,
there are few receptors in ciose proximity to the site, and those that are would be expected to
be present for only short periods of time and infrequent occurrences (trespassers on-site).
Although the toxicity of some of the contaminants of concern is refatively high {benzo(a)pyrene
is a human carcinogen], because the potential for exposure is low, the potential for significant
risk is also low. (It should be noted that the benzo(a)pyrene is probably associated with asphait
pieces within the on-site fill materials.)
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7.0 SUMMARY AND CONCLUSIONS

7.1  Summary

The investigation of the Machias Gravel Pit site performed by Motorola, Inc. inciuded the
following:

Geophysical survey/test pits to confirm or refute the presence of buried drums.

Surface/subsurface soil sampling.

Monitoring well/ground water sampling.

Residential well sampling.

Slug tests.

Constant discharge test.

The site in underlain by approximately 90 feet of unconsoiidated fluvioglacial deposits overlaying
shale bedrock. Unconsolidated deposits consist primarily of sand and sand and gravel umits

interlayered with silty horizons. The uppermost aquifer is within the sand and gravel deposits

and is unconfined. Ground water flow roughly parallels surface topography. From the inactive
gravel pit area (i.e., the area where the drummed wastes were handled and stored) ground water
flows in a northeasterly direction eventually curving east toward Ischua Creek.

A magnetic gradiometer survey was performed to identify areas of potential buried metal within
a suspect drum burial area. Results of the gradiometer survey were used to locate seven test pits
to visually confirm or refute the presence of buried drums. No evidence of buried drums was
identified in any of the test pits. Analytical data from soil samples collected from the test pits
also showed unimpacted conditions reaffirming conclusions based on visual observations that no
drum disposal occurred in the suspect burial area.




Surface soil samples show unimpacted conditions except for eievated total lead within the
inactive gravel pit area. Subsurface soil field screening and sampling also suggests unimpacted
conditions except for TCE and 1,1,1-TCA immediately above the water table (approx. 43 feet
below the ground surface) beneath the inactive gravel pit area.

Ground water analyses show a slug of TCE and 1,1,1-TCA contamination flowing in a
northeasterly (downgradient) direction, away from the inactive gravel pit area. The first
downgradient receptor is the cabin well located approximately 450 feet north of the Cole
residence well. Subseéuent analytical ground water modeling developed projected time versus
concentration curves for TCE and 1,1,1-TCA at the receptor well. The Cole residence well does
not appear to be in the contaminant migration pathway. No chloroform was detected in any of

the monitoring wells or residential weil samples.

A preliminary risk assessment was performed based on the analytical data generated during this
study and the results of the anaiytical ground water modeling. The preliminary risk assessment
included:

Identification of contaminants of potential concern.
Exposure assessment.

Toxicity assessment.

Risk characterization.

Results of the preliminary risk assessment are considered conservative, worst-case estimates due

to conservative analytical ground water modeling assumptions.

7.2 Conclusions

Based on the physical and chemical data generated during this investigation and subsequent data

evaluation, the following conclusions are provided:

o Based on results of the geophysical survey and subsequent test pit
excavation/sampling, no drums were disposed within the suspect drum burial
area.

7-2



. The primary source area of contamination is confirmed to be the inactive gravel
pit. There is no evidence of past waste handling/storage activities in the former
maintenance garage area.

J A slug of VOC contamination is migrating via the ground water system to the
northeast, toward the cabin well approximately 450 feet north of the Cole
residence. The primary constituents of concem are TCE and 1,1,1-TCA.

. The Cole residence does not appear to be within the migration pathway of the
VOC contamination.

. The sporadic chloroform problem associated with the Coie residence well appears
to be an isolated issue not related to past waste handling/storage activities at the
Machias Gravel Pit site.

. There is no significant non-carcinogenic heaith threat for aduits or children
associated with 1,1,1-TCA in the ground water.

. The total estimate of future carcinogenic risks associated with the ground water
pathway is 2.9 X 107,

° There are no apparent significant heaith risks associated with the soil, surface
water or air exposure pathways.

The data from this study was also used in an engineering evaluation of remedial alternatives.
The evaluation is provided under separate cover. -

7-3




8.0 ADDITIONAL NYSDEC REQUIREMENTS

In order to complete the Work Plan and NYSDEC requirements, the following additional items

are presented in this section:

J Final application of the Hazard Ranking Systems (HRS) and revised scoring
sheets.

J A completed Site Characterization Fact Sheet (SCFS).

Each are discussed below.

8.1  Final Application of HRS

8.1.1 Existing HRS Score

The Phase II Site Investigation Report dated July 1989, prepared by Lawler, Matusky & Skeily
Engineers (LMS) for the NYSDEC included a HRS score for the Machias Gravel Pit site. The
HRS score provided in the report was as follows:

] Migration route (S,) - 37.49.
o Fire and explosion (S;p) - Not applicabie.

o Direct contact (Spe) - 12.50.

The migration route score is based on an evaluation of the ground water (Sqw), surface water

(Ssw) and air (S,) migration pathways. The following migration pathway scores were caiculated:

*  Sgw-64.29
o Sey- 8.62

L SA = 0
The ground water route score is the "driving factor” for the total migration pathway score.
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8.1.2 Re-evaluation of HRS Score

Based on the data and interpretations presented in this study, a modification of the migration
route score is appropriate to reflect the additionai information. A modification of the fire and
explosion hazard score and the direct contact hazard score is not proposed as these appear to
accurately reflect site conditions (i.e., little to no hazard with respect to direct contact and
fire/explosion).

As noted in Section 8.1.1 the migration route score is based on an evaluation of the ground
water, surface water and air migration pathway. The surface water route score and the air route
score appear to be representative of site conditions and no modification is proposed.

The ground water route score however appears to be biased high. A revised ground water route
scoring sheet is included in Appendix F. The primary modifications are associated with the
"waste characteristics” and "targets” rating factors. Each of these rating factors are discussed

below.

Waste Characteristics

The previous HRS scoring for ground water included a toxicity/persistence value of 18. This
value was assigned based on using heptachior epoxide for scoring purposes, however, this
chemical was not detected in ground water. The modified ground water route scoring sheet
includes a toxicity/persistence value of 12 using trichioroethene for scoring purposes. This was
identified by the preliminary risk assessment as the main chemical of concern in the ground
water. The modified total waste characteristics score is therefore 15.
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Targets

The previous HRS scoring for ground water included a "distance to nearest well/population
served" matrix value of 30. This value was based on an assumed total population served by
ground water of 1278 peopie within a 3-mile radius of the site.

Based on ground water flow evaluations presented in this report, the impacted aquifer discharges
to Ischua Creek, immediately north and east of the site. This is considered a hydrogeologic
boundary and ground water users on the other side of a hydrogeologic boundary should not be
included in the population served estimate. In light of the hydrogeologic boundary, a more
representative population served estimate is in the 1 to 100 category which yields an assigned
value of 3 which results in a matrix value of 10 (the matrix value includes an evaluation of the
distance to the nearest well). The modified total targets score is, therefore, 19.

The two above rating factor modificattons result in a revised ground water route score of
Sew=22.37. With no revisions proposed to the surface water and air migration route scores,

the revised total migration route score is S =13.86.
8.2  Site Characterization Fact Sheet (SCKS)

As requested by the NYSDEC in a letter to Motorola, Inc. dated August 16, 1990, an SCFES was
completed for the site and is included in Appendix G of this report. The purpose of the SCFS
is to summarize available technical data for the site which will aid in defining those treatment
technologies which may be applicabie for further consideration in the engineering evaluation of
remedial alternatives. The results of the engineering evaluation are provided under separate
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Appendix A
Test Pit Logs



LOG OF EXCAVATION

PROJECT: Machias Gravel Pit

LOG OF EXCAVATION NO. TP-1

Date: 12/6/90

Coordinates: 4950N, 4980 - 4990

Excavation Method: _ Backhoe Ground Surface Elevation:
MATERIAL DESCRIPTION SOILS ANALYSIS
X
Q ~ ~ w
— = e —w
=6 |58 |£5 2
> - v <) a
'SR Q w (%]
-
w
—_ Fill - brown, loamy
- 1.0/
1 — BG
— Fill - dark brown humus 1.57
- 8G
2 - Fill - brown sandy silt with some gravel and clay. Much wood
— debris. Rusty metal sheets and a 5 foot long piece of
— = metal pipe.
3 —
4 —
I— 5 —
6 =
- 6.5
— BG
— sand and gravel - some silt 7.0/
7 —
- End of Excavaticn
—_ Excavation dimension - 18/ x 3/ x 7f

Remarks: Pipe identified above was oriented subvertical in the ground.
Sample collected - TP01-01

BG - Background

PROJECT NO.

HYDRO-SEARCH, INC.




LOG OF EXCAVATION

PROJECT: Machias Gravel Pit 4L0G OF EXCAVATION NO. 1P-2

Date: 1276/%0

Coordinates: LO40N - 4920N, 4960E

Excavation Methed:

Backhoe Ground Surface Elevation:

ELEVATION
(feet)

MATERIAL DESCRIPTION

SOILS ANALYSIS

clolotoe ettt b bt b b L b b

Fill - wood and roofing debris. Metal stripping epproximately
3 inches wide. 1.5
1

Fill - brown loam with gravel. Some wood debris toward top.
Two pieces of metal culvert and wire found two to three
feet below the surface.

Sand and gravel - brown, silty

End of Excavation

Excavation dimension - 207 x 3/ x 7!

Sample collected - TPO2-01

BG - Background

PROJECT NO.

HYDRO-SEARCH, INC.




LOG OF EXCAVATION

PROJECT: Machias Gravel Pit LOG OF EXCAVATICN NO. P-3

Date: _ 12/6/90

Coordinates: _ 4900N - 4890N, 4970E - 496CE

Excavation Method: _ Backhoe Ground Surface Elevation:
MATERIAL DESCRIPTION SOILS ANALYSIS
=
o~ ~ w
- e - W
-4 - a o o
< U a o X > —
> - W - << - a
[PV g =04 %]
—
w
— Fitl - Dark brown with humus
- 1.0/
1 — BG
- Fill - Dark brown to black loemy fill. Some asphalt pieces.
2 — Slice of wire wrap fiber hose.
- _ 3.0/
3 — 8G
- Fill - olive to tan, clayey.
4 —
5 —
. 5.5/
p— 8G
- sand and gravel - brownish with siit.
6 —
— Excavation dimension - 157 x 3/ x 5,5¢

Remarks: Only metal found was associated with wire wrap hose.
Sample collected - TP03-01

BG - Background

PROJECT NO.

HYDRO-SEARCH, INC.




LOG OF EXCAVATION

I PROJECT: Machias Gravel Pit LOG OF EXCAVATION NO. TP-4
l Date: 12/7/%0 Coordinates: 4L840N - LB20N, 4SSOE
Excavation Method: _ Backhoe Ground Surface Elevation:
' MATERIAL DESCRIPTION SOILS ANALYSIS
=z
Q ~ ~ w
— x — w
_- - a o (=
< o o o X > —_—
> - W = < b Q.
[SVIm g 0 w
ad
i 2
l — Soil/Fill - dark brown, loamy with roots
- 1.0/
1 - BG
- Gravel/Fill - dark brown gravelty lLoam. Becomes more gravelly
— to the north of excavation.
' 2 -]
I
l 3 B
j—
. - 5.0/
f— 5 — BG
- Sand - brown to tan, clayey 5.5¢
— BG
' ~— End of Excavation
6 —
— Excavation dimension - 20’ x 3’ x 5.5¢
l —

Remarks: No significant metal but major change in amount of gravet trerding from south to north.
Sample collected - TP04-01
BG - Background

PROJECT NO. HYDRO-SEARCH, INC.




LOG OF EXCAVATION

PROJECT: Machias Gravel Pit

LOG OF EXCAVATION NO. IP-5

Date: _ 12/7/90

Coordinates: 4920N, 4QLOE - 4960

Excavation Method: Backhoe G6round Surface Elevation:
MATERIAL DESCRIPTION SOILS ANALYSIS

- 4

o~ ~ w

— & - W

- -0 a o [=]

< O a @ E > —

> - [P o < b= [- %

[S9 [« >4 w

-

w

chp b a b be e bbb b bbb b bt ba by

Fill - black, locamy

1.57
BG
Fill - brown, humus 2.0/
BG
Fill - brown, loamy with some sand and gravel. Clayey
zone at four feet. Small pieces of concrete with
rebar, miscellaneous small metal debris; asphalt
pieces.
7.0/
BG
Sand and Gravel - loamy 7.5

End of Excavation

Excavation dimensions - 20’ x 3¢ x 7.5

Remarks: Sample collected:

TP05-01

BG - Background

PROJECT KO.

HYDRO-SEARCH, IKC.




LOG OF EXCAVATION

PROJECT: Machias Gravel Pit LOG OF EXCAVATION NO. TP-6

Date: 12/47/90 Coordinates: _ 4830N, 4930E - 4940€

Excavation Method: Backhoe Ground Surface Elevation:

MATERIAL DESCRIPTION SOILS ANALYSIS

ELEVATION
(feet)

Fill - dark brown, humis, roots.

2.0/

Fill - dark brown {oam with some silt and trace of gravel.
Wood boards with nails.

- clayey zone

Sand - light brown, medium grain

End of Excavation

Excavation dimensions - 12/ x 3¢ x 7.5¢
Q1°I X 3[ X 61

Clebelo o be et bbb ba b b baba b da b

Remarks: *Initial excavation offset by 2 feet due to no apparent metal.

No sample collected.
BG - Background

PROJECT NQ. HYDRO-SEARCH, INC.




LOG OF EXCAVATION

PROJECT: Machias Gravel Pit

t0G OF EXCAVATION NO. 1P-7

Date: __12/6/90

- Excavation Method:

Backhoe Ground Surface Elevation:

Coordinates: _ 4760N - 4740N, 4B60E - 48B0E

MATERIAL DESCRIPTION

SOILS ANALYSIS

Excavation dimensions - 20/ x 3¢ x 5.5¢

3~ ~ |w
— T - —
-~ - a. o a
< O a X > —
> - W = < e o.
W 0w w
-
W
- Top soil - roots 0.5/
— BG
— sand - tan fine to medium sand, trace siit. B8ecomes gravelly
71— and cobbly as excavation progresses nofrth.
2 —
3 —
——l
—
5 —]
- 5.5/
— 8G
- End of Excavation
6 —|
——
——

Remarks: No major metal found but distinct change from sand to cobbles.
No samples collected.

8G - Background

PROJECT NO.

HYDRO-SEARCH, INC.




Appendix B

Borehole Logs and Well Construction Summaries



FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: _ Auger BORING NQ.
p-1

SAMPLE METHOD: Split spoon

DRILLING
START | FINISH
WATER LEVEL TIME TIME
TIME 09:30 14:00
DATE DATE DATE
DATUM: N4485.45, ES750.48 Top of PVC: 1694.33|CASING DEPTH 12/6/90 112/6/90
DRILL RIG: ATV SURFACE CONDITIONS: lawn, 1' snow, 35°F, windy
ANGLE : Vertieal BEARING N/A
SAMPLE HAMMER TORQUE FT.-LBS

DEPTH
IN FEET

DESCRIPTION OF
CPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

ON SAMPLER
(RECOVERY)
BLOWS/FOOT

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.

SAMPLER AND BIT
CASING TYPE
ON CASING

Silt: well sorted, moist, brown (Ot).

recovery

DRILLING CONTR

as above

recovery
Silty Clay: clay, some very fine sitt, moist (CL).

Sand: sand, fine, trace cobbles, well sorted, brown (SP).

recovery

Silty Sand: very fine, some silt, trace pebbies, brown
(SM).

recovery

as above, medium tc fine sand

recovery
Silty Clay: trace pebbles, brown (CiL).

Larry Gardiner

Sand and Gravel: fine to coarse sand, pebbies to
cobbles, poorly sorted, very moist (GW).

.7' recovery

LOGGED BY

approximate
water table

et bbb borea b beeaa b benn s be e b oy

I Ty Ty T T Ty rrregTetd IREERRREREEEERERRERREE
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Hydro-Search, Inc.




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: Auger BORING NO.
P-1
SHEET
SAMPLE METHOD: Split Spcon 2 OF 2
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 09:30 14:00
DATE DATE DATE
DATUM: N44485.45, ES?SO.ﬁg Top of PVC: 1694.331CASING DEPTH 12/6/90 112/6/90

DRILL RIG: ATV

SURFACE CONDITIONS:

lawn, 1' snow, 35°F, windy

ANGLE:

Vertical

BEARING _N/A

SAMPLE HAMMER TORQUE FT7.-LBS
- DEPTH
Bo| = = IN FEET
w =z —ar ~ w
23| -gs| 25l5g
=z~ oW |- <~ |0= DESCRIPTION OF
-2 | 55Xz |5 SAMPLE NUMBER xielSa OPERAT 10N
=a| 305 |77 AND YIZ |53 AND
oWl Jzx DESCRIPTION OF MATERIAL $1284 5 REMARKS
a < U |mOl @ | ©
w [V P
= Clayey Silt: very fine silt, pliable, very moist to wet, -
b— 2 rown (ML). —
- 4 —
— 13 — .5' recovery
L I3 —
- 9 —
—14 —
- 1 -
b 3 as above ::
— 15 — HNu = background
- 6 Silty Clay: gray (CL). -— .
l— 6 —
— 16 —_
b= : Sand_and Gravel: poorly sorted, wet {GW). —
l— 2 —
b 17 — 1.6! recovery
b= 5 Silty Clay: wet, brown-gray (CL). —
l— 5 —
— 18 —
- 5 -
- 17 as above, trace pebbles —
— 19 — 1.8! recovery
- 15 Sand: coarse, well sorted, wet {(SP). —
- 15 —
— 20 —
e T.D. 20 feet —
- _
r— —_

Hydro-Search, Inc.

HYDROLOCISTS - CEOLOCISTS - £

DRILLING CONTR

Larry Gardiner

LOGGED BY

DATE




FIELD LOG - SOIL BOREHOLE
. SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: _ Auger BORING NOQ.
GW-3D
SHEET
SAMPLE METHQCD: Split spoen 1 GF 7
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:20 09:45
DATE DATE DATE
DATUM: N4905.05, E5168.97 Top of PVC: 1742.21 CASING DEPTH 12/11/90112/12/90
DRILL RIG: ATV SURFACE CONDITIONS: silt and ctay, cloudy, 25°F
ANGLE: Vertical BEARING N/A
SAMPLE HAMMER TORQUE FfI.-L8S
~ DEPTH
l Gl = = IN FEET
Wz —o~ w
raye] w > ala =
z-| 22 |o2 zZl-lgg DESCRIPTION OF
~=2| 33|52 SAMPLE NUMBER v o=z OPERATION
za| gug oo AND B2 93 AND
l el 238 DESCRIPTION OF MATERIAL 2|29, B REMARKS
Q < Q@ |;mO| x [
wv 'S —
- Silt: some clay and pebbles, well sorted, moist, brown -~
' — 1 (ML). - 3
= - =
-, 1 = 8
- 2 - 2
. . 3 ] -
n — =
—_ 2 —
l - Silty Clay: some pebbles, wet (CL). —
T3 _:
—_ 4 —
— 5 as above with trace pebbles —
po —d
l % . ]
- . ilt: some clay, trace pebbles, wet, brown (ML). =
l N A ]
— 7 — 1.5' recovery
- 5 -
. - 6 _
L 8 —
L 3 -
l - 3 2 c
b 9 as above — 1.0' recovery £
L 3 - ?
3]
— i <
— 3 ! >
- — 159
' — 10 — G
o — —
- 2 —
-
— 3 h =}
l — 13 as above with some pebbles — .3 recovery g w
~ 3 — [T} =
(@] <
- - g 3
- 3 —
b — HNu = background‘J
L—12
' Hydro-Search, inc. HYDROLOGISTS - GEOLOGISTS - ENGHNEERS




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York ORILLING METHOD: Auger BORING NQ.
GwW-3D

SHEET

SAMPLE METHOD: __Split Spoon 20F 7
DRILLING

START__| FINISH

WATER LEVEL TIME TIME
TIME 08:20 | 09:45
DATE DATE DATE

DATUM: N4$05.05, ES5168.97 Top of PVC: 1742.21|CASING DEPTH 12/11/90112/12/90

DRILL RIG; ATV SURFACE CONDITIONS: and clay, cloudy, 25°F

ANGLE: Vertical BEARING N/A

SAMPLE HAMMER TORGUE FI.-LBS

DEPTH
IN FEET

DESCRIPTION QF
OPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT

CASING TYPE

BLOWS/FOOT

ON CASING

Sand: fine to medium, some gravel, fair sorting, moist
(SP).

.7' recaovery

DRILLING CONTR

Sand and Gravel: very fine to coarse, pooriy sorted,

subangular, moist (SW).

KNu = background

as above

as above with very fine to medium sand .S5' recovery

1.0' recovery

ANU = background
Sand: fine to medium, angular to subangular, trace
pebbles, fair sorting, moist, brown {(SP).

Larry Gardiner

Sandy Silt: some very fine sand (Mi).

1.5' recovery

LOGGED BY

and: medium to coarse, moist, brown (SP).

=

RN RN RN R R RN R RS RN ERRERRRRRE
Lot o bbb v by b b e b

|

Hydro-Search, inc. ' HYDROLOGISTS - GEOLOGISTS - ENGIMEERS




FIELD LOG - SOIL BOREHOLE

Hydro-Search, inc.

SITE NAME AND LOCATION: Motorola, Machias, NeW York DRILLING METHOD: _ Auger BORING NO.
GW-3D
SHEET
SAMPLE METHCD: Split speon 3 0F 7
DRILLING
START FINISH
WATER LEVEL i TIME TIME
TIME 1 08:20 09:45
DATE DATE | DATE
DATUM: N4905.05, E5168.97 Tep of PVC: 1742.21CASING DEPTH 12/11/90712/12/90
DRILL RIG: ATV SURFACE CONDITIONS: silt and clay, cloudy, 25°F
ANGLE ! Vertiggl BEARING N/A
SAMPLE HAMMER TORQUE FT.-LBS
— , - DEPTH |
wa~| o= = IN FEET
wx — O~ w
w O W > o |G =
=z | %25 (L5 Z|ZI18¢ DESCRIPTION OF
"3l 523 o= SAMPLE NUMBER x o 155 OPERATION
= w N0 |»na W | <
-l O W AND o f el LS AND
Rl = DESCRIPTION OF MATERIAL 12245 REMARKS
a < |U |@mO| @ | O
wv (Ve [=
- Sand and Silt: very fine to coarse, interbedded, well —
t= 3 sorted, moist, brown (SM). —
- 6 -
— 25 — 1.2' recovery
— 7 —
C 5 _
— 26 —
- Sand: fine, angular, well sorted (SP). —
b 7 —
- 8 _
b— 27 — 1.3' recovery
= 10 —
r~ 15 -
l— 28 —
- Sand: fine to medium, poorly softed, moist, brown (SW). —
b 7 e —
- 9 -
e 29 — 1.5' recovery
L 9 -
b 10 -
— 30 et
- ) -
- 10 —
— 31 as above — 1.0' recovery
. 1 -
[ 12 —
L 32 —]
- as above with very fine sand, dry —
L 6 -
b 6 -
— 33 — 1.4' recovery
- 9 -
- 6 -
le— 34 —
. I3 -
b 8 -
— 35 as above — .9' recovery
b 9 -
(— -
p— 10 —
— 36

DRILLING CONTR

Larry Gardiner

LOGGED BY

DATE

HYDROLOGISTS - CEQLOCISTS - ENGINEERS




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorcla, Machias, New York DRILLING METHOD: Auger BORING NC.
GW-3D
SHEET
SAMPLE METHOD: Split Spocn 4 GF 7
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:20 09:45
DATE DATE DATE
DATUM: N4905.05, E5168.97 Top of PVC: 1742.21 CASING DEPTH 12/11/90112/12/%90
DRILL RIG: ATV SURFACE CONDITIONS: silt and ciay, cloudy, 25°F
ANGLE 3 Vertical BEARING N/A
SAMPLE HAMMER TORQUE F7.-LBS
— . o DEPTH
2| Ta~ @ |, IN FEET
L2 o¥xl = 2iE 5.
HARCTIEE = |-|o= DESCRIPTION OF
> <O |0 SAMPLE NUMBER x @ |N» OPERATION
TW| Fug 0o D HIEILS AND
53| 3z AN 21220 5
Ww | @m0~ DESCRIPTION OF MATERIAL E |« (S22 O REMARKS
L 7 -
— 13 —
— 37 as above — 1.1' recovery
b 13 —
- 10 -
L 38 —
- Silty Sand: very fine to fine, some siit, dry, brown —~ HNu = background
- 9 (SM). —
— 10 _
— 39 — 1.4' recovery
= 10 —
L 8 —
- —
L 40 —
L 12 -
b 14 -
l— 41 as above with trace pebbles — 1.3' recovery
. 16 —
L 20 —
— 42 —
. 9 —
b— 43 as above — .6 recovery
b 20 -
— 15 -
A ]
== -
- 10 -
— 10 -
b— 45 as above — .9! recovery
- 10 —
- 1 -
L 46 —
| 8 ]
. 14 —
— 47 as above, becaoming moist . — 1.3' recovery
b 1% —
b 20 -
b — HNu = background
—48

Hydro-Search, Inc.

DRILLING CONTR

Larry Gardiner

LOGGED BY

DATE

~VDROLOCISTS - CEOLOGISTS - E1GHIEERS




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machiss, New York ORILLING METHOD: _ Auger BORING NG.
GW-3D
SHEET
SAMPLE METHOD: Split spoon 5 QF 7
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:20 09:45
DATE DATE DATE
DATUM: N4905.05, E5168.97 Top of PVC: 1742.21 |CASING DEPTH 12/11/90[12/12/90
DRILL RIG: ATV SURFACE CONDITIONS: si and clay, cloudy, 25°F
ANGLE: Vertical BEARING N/A
SAMPLE HAMMER TORQUE FT._-LBS
— . = DEPTH
w~| = @ IN FEET
w = — O A~ w
“2| o8k = 2By
zZo | Sy ize < |- |z DESCRIPTION OF
S| g=x3 o= SAMPLE NUMBER o | RN o CPERATION
T w = N7 N v g W aE N <
- Q w AND - = (2 AND
e ads DESCRIPTION OF MATERIAL 21285 . REMARKS
a < U 00| & o
7] . —
- — approximate
b 6 — water table
- 6 -
F— 49 as above, wet —
- 8 —
b 8 -
L 50 —
b ilt: wet, brown (ML). —
- 7 = -
- 7 4
— 51 — 1.5 recovery
b 9 —
e 6 —
L 52 |
- 3 -
L 3 _
— 53 as above —
- 4 -
- 7 -
— 5S4 —
b 6 -
b 6 -
— 55 as above — 1.8' recovery
- 7 —
- 8 —
L 58 —
. 9 —
| 13 —
b— 57 as above — 2.0' recovery
L 17 —
- 17 —
— 58 — HNu = background
L 10 —
. 8 —
b— 59 as above, trace clay — 2.0' recovery
— 16 -
- 16 -~
L0

Hydro-Search, Inc.

HYDRCLCCISTS -

DRILLING CONTR

Larry Gardiner

LOGGED BY

DATE




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York

DATUM: N4905.05, E5168.97

ORILLING METHOD: Auger BORING NO.
GW-3D
SHEET
SAMPLE METHGCD: Split Spoon 6 OF 7
DRILLING
START FINISH
WATER LEVEL ‘ | TIME TIME
TIME ] 08:20 09:45
DATE i DATE DATE
Top of PVC: 1742.21|CASING DEPTH H 12/11/90112/12/90

ORILL RIG: ATV

SURFACE CONDITIONS:

silt and clay, cloudy, 25°F

[

ANGLE: Vertical BEARING N/A
E HAMMER TORGUE FT.-LBS
— . - OEPTH
we| = @ IN FEET
w = —r M~ W
25 o4E | = 2 z8¢
=0 2% % -8 DESCRIPTION OF
S NE> (=< - =
> <D | ox SAMPLE NUMBER « @ |Na OPERATION
x w N0 jna W | N
=2 < AND 2= 13O AND
SL| a8 DESCRIPTION OF MATERIAL $ 2S5 REMARKS
o < (& ([0 O x (@]
w [T [
- —_
L 10 -
L 14 -
— as above, without clay — 2.0' recovery
- 16 —
b I3 =
- 5 _
- ]
. 5 .|
b as above — 2.0' recovery
L 11 —
- 16 -
- — HNu = background
. 7 -
b 9 —
b as above — 2.0 recovery
| 12 -
L 16 -
b 12 -
- 1 —
— as above — 2.0' recovery
L 13 -
— 14 -
L 6 -
. 9 —
b as above — 2.0 recovery
- 12 -
- 15 —
L 4 —
— 12 -
— as above, trace clay — 2.0 recovery
- 13 —
= 15 3

Hydro-Search, Inc.

~YDROLOCISTS -

@
m
@]

(@]

DRILLING CONTR

Larry Gardiner

LOGGED BY
DATE

C'STS - =nGHMEERS



FIELD LOG - SOIL BOREHOLE

Frit ] IR [ FTtT ] i T7[‘1 Tt ' |RER I Frid [ Frit ] |RERERI ] IR [TTETT]TTTd

T.0. = 77.8 feet

v e b e oo bera e b b b b e b ber s

SITE NAME AND LOCATION: Motorola, Machias, New York ORILLING METHOD: Auger BORING NO.
GW-3D
SHEET
SAMPLE METHQD: Split spoon 7 OF 7
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:20 09:45
DATE DATE DATE
DATUM: N4905.05, E5168.97 Tep of PVC: 1742.21(EASING DEPTH 12/11/90112/12/90
DRILL RIG: ATV SURFACE CONDITIONS: silt and clay, cloudy, 25°F
ANGLE: Vertical BEARING _N/A
SAMPLE HAMMER TORQUE FT.-LBS
— DEPTH
Dal| = @ IN FEET
w2z —0r I~ 199)
w O [V a ja
z- %25 .2 I FE 82 DESCRIPTION OF
“S | oZ3 o= SAMPLE NUMBER w o G CPERATION
= IO BN Wi | [N <
= o w AND -t e CX QD AND
1 G¢| 23S DESCRIPTION OF MATERIAL 2S5 REMARKS
a < U wolx | O
[72] [ —
. Clayey Silt: scme clay, wet, gray-brown (ML). HNu = background
5
73 2.0' recovery
7
9
74
6
5
75 as above, with 2" sand stringer 2.0' recovery
5
10
76
Sand and Gravel: fine, to coarse sand and pebbles,
5 subangular to subrounded, trace silt, gray (G¥W).
6
77 2.0' recovery
10
[
78 #hu = background

Hydro-Search, Inc.

=YDRCOLOGCISTS-CzC

O

CSTS -2

DRILLING CONTR

Larry Gardiner

LOGGED BY

DATE




FIELD LOG - SOIL BOREHOLE

DRILLING CONTR

Sandra Haws

LOGGED BY
DATE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: Auger BORING NG.
GW-5
SHEET
SAMPLE METHQD: Split spoon 1 8F 5
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:40 14:10
DATE DATE DATE
DATUM: N46B1.B6, EL9B7.56 Top of PVC: 1741.S0!CASING DEPTH 112/10/90112/10/90
DRILL RIG: ATV SURFACE CONDITIONS: sand and gravel
ANGLE: Vertical BEARING N/A
SAMPLE HAMMER TORQUE FT.-LBS
— DEPTH
i , - IN FEET
w o~ x @
22 Zgs o b
AN zZ - Qg DESCRIPTION OF
~2 |52z 52 SAMPLE NUMBER v o = OPERATION
=8|132g 17 AND 243 e
S J2x DESCRIPTION OF MATERIAL o v B 5 REMARKS
had et X < |JZ
Q < W o0 Q| & o
n v —
- Sand and Gravel: coarse sand to pebbles, some fine sand, —
b— 3 angular to subangular grains, moist to siightly moist, —
- brown (GW). —
— 5 —_
— 1 — 1.0' recovery
— 13 —
- 10 -
L 2 —
b 4 —
- 25 ]
— 3 as above — .5' recovery
- 30 —
- 16 —
— 4 —_— HWNu = background
- and: very coarse to fine, trace pebbles, pooriy -~
t— 5 sorted, angular, moist, brown (SW). -
- 8 ’ -
t— 5 — 1.5' recovery
- 10 -
. 12 —
— & —
— 1 -
- 7 -
— 7 as above without pebbles — 1.4' recovery
- 8 —
- 10 —
l— 8 —
- Silty Sand: coarse to fine, some sitt, pooriy sorted, —
- 3 moist, brown (SM). —
- 10 —
— % — 1.5' recovery
L 12 —
| 13 -
— 10 —— HNu = background
b 2 —
- 7 -
— 11 as above — 1.6' recovery
- 12 -
- 12 —
—12
Hydro-Search, Inc. HYDRCLOGISTS - GEOLOGISTS - EXGiHt



FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York ORILLING METHOD: Auger BORING NOg
GW-
SHEET
SAMPLE METHQD: Split Spocn 2 OF 5
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:40 14:10
DATE DATE | DATE
DATUM: N4681.86, E&987.56 Top of PVC: 1741.50|CASING DEPTH 12/10/90512/10/90
DRILL RIG: ATV SURFACE CONDITIONS: sand and gravel
ANGLE: Vertical BEARING N/A
SAMPLE HAMMER TORQUE FT.-LBS

DEPTH
IN FEET

DESCRIPTION OF
OPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT
CASING TYPE
BLOWS/FOOT
ON CASING

as above, slightly coarser 1.4' recovery

DRILLING CONTR

as above 1.8' recovery

HNuU = background

@s above

1.6' recovery
Sand and Silt: fine sand and silt, gradational fining

ownwar rom upper silty sand umit, trace clay, moist,
yellow-brown (SM).

as above 1.9¢ recovery

HNu = Background

as above, coarsening to medium sand and siit 2.0' recovery

Sandra Haws

as above, fining to fine sand and siit 1.9' recovery

L OGGED BY

RN E RN E RN R AN RN R
oo e v b b e brea b b by e

S ]

Hydro-Search, Inc. | HVDROLOGISTS - GEGLOG:




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: __ Auger BORING MOé
GW-
SHEET
SAMPLE METHOD: Split spoon 3QF 5
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 08:40 14:10
DATE OATE DATE
DATUM: N4681.86, E4987.56 Top of PVC: 17461.50|CASING DEPTH 12/10/90112/10/90
DRILL RIG: ATV SURFACE CONDITIONS: sand and gravet
ANGLE: Vertical BEARING N/A
SAMPLE HAMMER TORQUE_ FT.-LBS
DEPTH
= : - IN FEET
W o~ -4 [+-]
23| "I o & b
== | P28 L& =382 DESCRIPTION OF
“S 1 5E3 58 SAMPLE NUMBER v o =5 OPERATION
Twlgeg |ve AND Wiz v AND
e 3 gz DESCRIPTION OF MATERIAL % 2 S - g REMARKS
[=] < U 00| (@]
w [v. =
e 2 - o
- . =
- 13 — g
f— 25 as above, coarsening to medium sand and siit — 1.7' recovery -
- 27 — =
- 26 _ ot
- 7 =
— 26 — HNuU = background
- 4 -
- 15 :
— 27 as above, fining to fine sand and siit — 1.6' recovery !
e 21 —
— 27 —
- Sandy Silt: some very fine sand, trace ctay, moist -t
- 3 yellow-brown (ML). ! ! ' —
- 17 -
— 29 — 2.0' recovery
- 26 —
- 35 —
— 30 — HNu = background
- 5 —
- 32 —
— 31 as above — 1.9' recovery
- 52 -
- 62 -
— 32 ] ;
C 2 _ i
— as above _{
- 26 —
— 33 — 1.1' recovery 4]
— . =
- 30 Sand and Gravel: fine sand and pebbles, some silt, —~ &
- slightly meist, brown (GM). — 2
b— 34 — KNu = background 3
e 10 -
- - =
— 100/ — a
— 35 5n as above with trace clay — .1' recovery 3
- — 8
e — -
L—36
Hydro-Search, Inc. HYDROLOGISTS - CEQLOGISTS - ENGINEERS

DATE




FIELD LOG - SOIL BOREHOLE

DATUM: N4681.86, E4987.56

SITE NAME AND LOCATION: Motorola, Machias, New York

DRILLING METHOD: _ Auger BORING NO.
GW-5
SHEET
SAMPLE METHOD: Split Spoon 4 GF S
DRILLING
START | FINISH
WATER LEVEL TIME TIME
TIME 08:40 14:10
DATE DATE DATE
Top of PVC: 1741.S0ICASING DEPTH | 12/10/90[12/10/90

DRILL RIG: ATV

SURFACE_CONDITIONS:

sand and gravet

ANGLE: Vertieal

BEARING N/A

SAMPLE HAMMER TORQUE FT.-LBS
— DEPTH
P = IN FEET
w =z — L N W
w O W > o a -
== [ P28 L - B8g DESCRIPTION OF
I 5E3 52 SAMPLE NUMBER e o B5 OPERATION
L Fugo BJd AND WwEps AND
e |2z« DESCRIPTION OF MATERIAL E2B_IE REMARKS
a < |3 ol& |o
wv U, —
- 10 -
b 40 —
o 37 as above — 1.0' recovery
- 34 -
- 40 -
— 38 —]
I 6 -
b —
|- 32 -
— 39 as above — 1.2' recovery
- 40 -
- 46 -
b— 40 v HNU = background ’
- 7 as above —
- 50 —
l— 41 — 1.4 recovery
r— 60 Sandy Silt: some fine sand, some clay, moist, brown (Mi). -
-~ 36 —
l— 42 —
b 4 —
- 19 -
— 43 as above, becoming very moist — 1.9' recovery
— 26 — collected sample
L — GWSB01-01 at
— 37 — 13:15
— 44 —]
f— 3 —
e 12 -
b— 45 as above, wet at 45! — 1.6 recovery
- 22 — approximate water
b= — table 45°
- 25 -
b— 46 —_ HNu = background
— Silty Sand: fine to medium sand, some silt, trace ctay, -
b= 2 Wet, brown {SM). —
e 9 —
— 47 —] 1.8 recovery
- 11 —
L 12 -
. " -

Hydro-Search, IncC.

DRILLING CONTR

Sandra Haws

LOGGED BY

DATE
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York

DRILLING METHOD:

Auger

BORING NO.
GW-5

SAMPLE METHOD:

Split spoon

DRILLING
START | FINISH

{WATER LEVEL

TIME

TIME  TIME
08:40 14:10

DATE

DATE DATE

Top of PVC: 1761.50 CASING DEPTH 12/10/90112/10/90
SURFACE CONDITIONS: sand and graveti

DATUM; N46B1.86, E4987.56
DRILL RIG: ATV

ANGLE: Vertieal BEARING N/A
SAMPLE HAMMER TORQUE Fr.-L8S

DESCRIPTION OF
QPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT
CASING TYPE
BLOWS/FOOT
ON CASING

as above 2.0' recovery

DRILLING CONTR

as above 2.0' recovery

T.0. = S1 feet

Sandra Haws

LOGGED BY
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York ORILLING METHOD: _ Auger BORING NO.
GW-6

SHEET

SAMPLE METHQD: Split spoon 10F 5
DRILLING

START FINISH

WATER LEVEL TIME TIME
TIME 10:00 11:00
DATE DATE DATE

DATUM: N4979.34, ES5282.47 Top of PVC: 1739 .BBI{CASING DEPTH 12/07/%90(12/10/90

DRILL RIG: ATV SURFACE CONDITIONS: corn field, 1' snow, cloudy to partly

ANGLE: vVertical BEARING N/A ¢cloudy, 35°F

SAMPLE HAMMER TORQUE F7.-LBS

[ DEPTH
IN FEET

DESCRIPTION OF
OPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT

CASING TYPE

BLOWS7¥00T

ON CASING

trace pebbles, brown (Mi).

recovery

DRILLING CONTR

recovery

recovery

recovery

recovery

Larry Gardiner

Sand: fine, scme pebbles, medium sorting, wet, brown
(SW).

recovery

LOGGED 8Y

cena b b b e b v b b e b Lo e by

[
-
b
fom
e
P
[
b
o
beom
beam
foe
oo
b
fomm
b
[
-
o
S—
-
|-
|-
| .
|
[

12+

Hydro-Search, Inc. HYDROLOCISTS - CEOLOCISTS - ENCINEERS




FIELD LOG - SOIL BOREHOLE

DRILLING CONTR

Larry Gardiner

LOGGED BY
DATE

SITE NAME AND LOCATION: Motorola, Machias, New York ORILLING METHOD: __Auger IEi(JRING NC.
CW-6
SHEET
SAMPLE METHOD: Split Spoon 2 OF S5
ORILLING
START FINISH
WATER LEVEL TIME TIME
TIME 10:00 11:00
DATE CATE DATE
DATUM: N4979.34, ES282.47 Top of PVC: 1739.8BB|CASING DEPTH 12/07/901127/10/90
DRILL RIG: ATV SURFACE CONDITIONS: corn field, 1' snoW, cloudy to partly
ANGLE: Vertical BEARING N/A cloudy, 35°F
SAMPLE HAMMER TCRQUE FT.-LBS
— DEPTH
Dl = = IN FEET
w = —r ~ (T
w O W > a o =
z- | P28 -2 ZxX 8¢ DESCRIPTION OF
“$I3E3 52 SAMPLE NUMBER e o K& OPERATION
Zwi3geg @@ AND “YE KBS AND
—— w o f (X
TRt DESCRIPTION CF MATERIAL 285 REMARKS
(=] < O MO @ o
7] s =
o Sand: very fine to pebbles, poorly sorted, brown (SW). —
b 12 -
o 32 ]
— 13 — .9' recovery
. 13 —
. 12 —
— 14 —
- 10 -
| — —_—
. 11 —
— 15 as above, trace silt — .6' recovery
b= 12 —
b= 20 —
= -
— 16 —
- 5 targe cobble jammed in split spoon, no recovery —
- 1 -
— 12 —
— 17 — 0.0' recovery
- 1 -
. 1 -
— 18 —
- Sand: fine to medium, medium sorting, subangutar, brown —
r 9 (SW). —
I 6 -
— 19 — .8' recovery
- 6 -
- 6 _
— 20 —
- 1 -
. 9 —
— 21 as above with very fine sand — .6' recovery
. 8 —
- 8 _
L 22 —
- Sand: fine, well sorted, subanguiar, slightly moist, —
— 6 brown (sP). —
pe -
- 7 —
— 23 — .8' recovery
f— ] -
. 10 -
2 i
Hydro-Search, InC. HYDROLOGISTS - GEOLOGISTS - £



FIELD LOG - SOIL BOREHOLE

DRILLING CONTR

Larry Gardiner

LOGGED BY
DATE

SITE NAME AND LOCATION: Motorola, Machias, New York ORILLING METHOD: _ Auger BORING NO.
CW-6
SHEET
SAMPLE METHOQD: Split spoon 3 0F S
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 10:00 11:00
DATE DATE DATE
DATUM: N4979.34, ES282.47 Top of PVC: 1739.8BBICASING DEPTH 12/07/%90112/10/90
DRILL RIG: ATV SURFACE CONDITIONS: corn field, 1' snow, cloudy to partly
ANGLE: Vertical BEARING N/A cloudy, 35°F
SAMPLE HAMMER TORQUE FT.-LBS
- DEPTH
N = IN FEET
Wz [l el (d
S5 8z | o SEgg
=z EQ |wa 282 DESCRIPTION OF
3| a%x3 o= SAMPLE NUMBER w o K& OPERATION
= w g o nao AND W & < AND
—— ve -t - O
G| a3 DESCRIPTION OF MATERIAL a2 S_15 REMARKS
a < 0 Sl& |o
5P ES|E |8
- 10 -
- 10 —
— 25 as above —y 1.5¢ recovery
. 10 -
- 1 _
— 26 —
- Sand and Gravel: some silt, pooriy sorted, angular to -
b= 14 subangular, Grown (GM). —
- -
o 16 -
l— 27 — .9! recovery
- 19 —
- 17 —
— 28 —
r— —
- 1 -
- —
I 15 —
l— 29 as above — .8' recovery
t— 19 —
— 17 —
— 30 —
- 13 -~
- 22 —
— 31 . as above, clay stringer at 31.5¢ — 1.2' recovery
- 1 —
- 14
- ]
— 32 —
- Sand: fine, some cobbles, well sorted, subangutiar, -
b= 16 brown (sP). -
b 18 —
b— 33 — .8! reccvery
b 16 -
- 13 -
— 34 —
- Sand and Gravel: very fine to pebbles, poorty sorted, -
- 17 angular to subangular, brown (Gi). —
- 15 —
b— 35 — 1.0' recovery
b 15 —
- 16 -
36
Hydro-Search, Inc. HYIROLOGISTS - CZC.0C.5TS - 275




FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: __Auger BORING NO(.S
GW-

SKEET
SAMPLE METHOD: Split Spoon 4 OF S
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME 10:00 11:00
DATE DATE DATE
DATUM: N4979.34, ES282.47 Top of PVC: 1739.88!CASING DEPTH 12/07/90112/10/90
DRILL RIG: ATV SURFACE CONDITIONS: corn field, 1*' snow, cloudy to partly
ANGLE: Vertical _BEARING N/A cloudy, 35°F
E_HAMMER TORQUE F£7.-LBS

DEPTH
IN FEET

DESCRIPTION OF
OPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT
ASING TYPE
BLOWS/FOOT

ON CASING

Sand: medium to coarse, trace pebbles, medium sorting,
dry, brown {SW).

" .8' recovery

DRILLING CONTR

as above .8! recovery

as above 1.2' recovery

as above with fine sand

Silt: trace pebbles, brownish gray (Mt).

Larry Gardiner

Sand and Gravel: very fine sand to pebbles, pooriy
sorted, brown (GW).

BRREERRE T ’ TTTH [ IREREERR 11 ] IRRERRE I I IREEI ] IR 1 TTTd I TTrd

~
~

LOGGED BY
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: Auger BORING NC.
GW-6

SHEET

SAMPLE METHQOD: Split spoon 5 QF 5
DRILLING

START ! FINISH

WATER LEVEL TIME | TIME
TIME 10:00 1 11:00
DATE DATE DATE

DATUM: N4979.34, ES282.47 Top of PVC: 1739.BBICASING DEPTH 12/07/%90112710/90

DRILL RIG: ATY SURFACE CONDITIONS: corn field, 1' shoW, cloudy to partly

ANGLE: Vertical BEARING N/A cloudy, 35°F

E HAMMER TORQUE F7.-LBS

DEPTH
IN FEET

DESCRIPTION OF
CPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT

CASING TYPE

BLOWS/FOOT

ON CASING

approximate water
table 48!

DRILLING CONTR

Silt: well sorted, wet, brown (MiL).

Sand: fine, well sorted, wet, brown (SP).

Larry Gardiner

LOGGED BY

T T T T T v [ v T F P T A F A AT [T [T T i r[roTT
et bbb v et oo b e b b e by e brrea Lo b
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motcroia, Machias, New York DRILLING METHOD: Auger BORING NO.7
GW-

SHEET

SAMPLE METHQD: Split specon 1 OF &
DRILLING

START FINISH

WATER LEVEL TIME TIME
TIME 15:00 17:00
DATE . DATE DATE

DATUM: N&B25.45, E§§20.21 Top of PVC: 1729.16|CASING DEPTH | 12/03/90112/04/90

DRILL RIG: ATV SURFACE CONDITIONS: grassy field, 3* snow, 35°F, windy

ANGLE: Vertical BEARING N/A

SAMPLE KAMMER TORQUE FT.-L8BS

DEPTH
IN FEET

DESCRIPTION OF
OPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT

CASING TYPE

BLOWS/£00T

ON CASING

Silt: some sand and clay, roots near surface,
coarsening downward, slightly moist, tan to brown (OL).

1.5 recovery

DRILLING CONTR

Sand and Gravel: some silt and clay, pebbtes, subrounded,
moist, brown (GM).

1.0' recovery

.6' recovery

as above with increasing sand, very moist HNu = background

as above with pebbles and cobbles .3 recovery

as above with trace clay, slightiy meist .6' recovery

Sandra Haws

HNu = background

as above .9! recovery

LOGGED BY
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: _ Auger BORINGGNO:/'
! W-
SHEET
SAMPLE METHKOD: Split Spoon 2 OF &4
DRILLING
START FINISH
WATER LEVEL | TIME TIME
TIME 15:00 17:00
DATE DATE DATE
DATUM: N4B25.45, ES5420.21 Jop of PVC: 1729.16 CASING DEPTH ‘ 12/03/90 12/04/90
DRILL RIG: ATV T SURFACE CONDITICONS: grassy fietd, 3% snow, 35°F, windy
ANGLE: Vertieal BEARING N/A
SAMPLE HAMMER TORQUE F1.-18S
- DEPTH |
i = IN FEET
£33 0%% o &k
- o Jax = Zz |> L) DESCRIPTION OF
S| sEE e SAMPLE NUMBER =< = EE OPERATION
> | < o « ko 7
TY|drg ve AND w kN < AND
oW | gz DESCRIPTION OF MATERIAL @ 3 Cry REMARKS
W | @0~ E < L=z|O
a < U mO|x |Q
W 'S [
. 22 —
- 15 —
— 13 as above with only pebbles — .8' reccvery
- 18 —~
— 36 -
— 14 - HNu = background
- Silty Sand: some silt, trace pebbles, siightiy mist, -
- 9 Brown (SM). ! —
- 11 _
— 15 — 1.0' recovery
= 16 —
fme -
o 57 -
— 16 —
- Sand and Gravel: coarse sand and pebbles, some silt, -
b— 67 poorly sorted, slightly moist, {ight brown (GM). —
- 31 -
l— 17 — 9! recovery
- 26 _
C 32 3
L 18 —
- 12 —
- 32 -
— 19 as above, dry - — 1.0' recovery
- 62 —
- 30 -
l— 20 — HNu = background
- 22 —
— 50 —
— 21 e no recovery — 0.0' recovery
- 100/ —
- AL -
— 22 —
b 10 -
- 20 -
— 23 as above with small pebbles, moist — 1.5' recovery
- 26 —
- 29 —
ol L — l J HNu = background
24
Hydro-Search, Inc. HYDRGLOGISTS - GECLOGISTS - EIvG
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FIELD LOG - SOIL BOREHOLE

DATUM: N4B25.45, ES5420.21

SITE NAME AND LOCATION: Motorola, Machias, New York

DRILLING METHOD:

Auger

BORING NO.

Gw-7

SHEET

SAMPLE METHQD:

Split spocn

3 GF &

DRILLING

START | FINISH

WATER LEVEL

TIME TIME

TIME

15:00 17:00

DATE

DATE DATE

Top of PVC: 1729.16 CASING DEPTH

§

12/03/90112/04/90

ORILL RIG:

ATV

SURFACE CCONDITIONS:

grassy field, 3" snow,

35°F, wingy

ANGLE:

Vertieal

BEARING N/A

SAMPLE HAMMER TORQUE

FT.-LBS

DEPTH IN FEET
(ELEVATION)

BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLE NUMBER

DESCRIPTION OF MATERIAL

DEPTH
IN FEET

BLOWS/FOOT
ON CASING

SAMPLER AND BIT
CASING TYPE

DESCRIPTION OF
OPERATION
AND
REMARKS

IR ] FPrrrfrerryrTd l [ FrrTgt TTt ] RERERERE ‘ IRRREE IRERE Tt [ FiTT

|

as above

as above

with targe pebbles, trace ciay

as above with trace cobbles

as above

Sand: coarse to medium, trace siit, trace pebbles, some
sorting, stightly moist, brown {(SP).

Gl b b e v ber v b b bvre by boaa b e

1.7' recovery

.9' recovery

1.3!

recovery

HNu = background

1.4!

recovery

1.4

recovery

HNu = background

1.6' recovery

36

Hydro-Search, Inc.

DRILLING CONTR

Sandra Haws
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York

DATUM: N4B25.45, E5420.21

DRILLING METHOD: BORING NO.
GW-7
SHEET
SAMPLE METHOD: 4 Of &
DRILLING
START FINISH
WATER LEVEL ! TIME TIME
TIME i 15:00 17:00
DATE DATE DATE
Top of PVC: 1729.16 CASING DEPTH 12/03/90112/04/90

DRILL RIG: ATV

SURFACE CONDITIONS:

grassy field, 3% snow, 35°F. windy

ANGLE: Vertical BEARING N/A
SAMPLE HAMMER TORQUE FT.-LBS
— DEPTH
| = = IN FEET
w2 — O o~ [99]
uw“ O u > a |6 =
z- | 2% LE 2z 8< DESCRIPTION OF
“Xi5%3 o3 SAMPLE NUMBER w lo =5 OPERATION
= w I na w = <
.| O w AND S= xS AND
G| ads DESCRIPTION OF MATERIAL & 2R 1K REMARKS
a < K2 MmO o (o]
w [ =
L 23 —
- 30 -
— 37 as above with some pebbles — 1.8' recovery
= 40 —
- 43 -
l— 38 —
- 14 —
— 27 —
— 39 as above, wet at 39.8' — 1.35' recovery
- 29 -
- 42 — approximate water
t— ~ table
— 40 — HNu = 7 above
L — background -
- 14 — steam emitting,
— — probably moisture
P 19 — influence
L 41 —_— 1.7' recovery
— 24 Sand and Gravel: coarse sand, trace sitt, pebbles —
b— rounded to subangular, wet, brown (GP). -
- 24 -
— 42 — HNu = background
[ —
- 3 —
— 16 -
b— 43 as above — .7' recovery,
b 33 — 11 sluff from
b — running sands
t— 30 —
p— &4 — HNu = background
b 5 —
- 19 —
— 45 2 as above — 1.6' recovery
- as above wWwith large pebbles —
- 37 —
— 46 — HNuU = background
| 9 —
t— as above — 6" recovery
- 26 —
— 47 —_
- 82 T.D. = 47 feet —
— 48
Hydro-Search, inc. RC.CGISTS - GECLOGISTS - 2
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Sandra Haws
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Moterola, Machias, New York DRILLING METHOD: __ Auger BORING NO.
GW-8

SHEET
SAMPLE METHKQD: Split spoon 1 of 2
DRILLING
START | FINISH
WATER LEVEL TIME TIME
TIME 08:50 11:00
DATE DATE | DATE
DATUM: N4328.37, ES5614.88 Top of PVC: 1699.57 | CASING DEPTH 12/07/90112/07/90
DRILL RIG: ATV SURFACE CONDITIONS: silt, sand and gravel, maist, patches
ANGLE: Vertical BEARING N/A of snow
E HAMMER TORQUE FT.-LBS

DEPTH
IN FEET

DESCRIPTION OF
CPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT

CASING TYPE

BLOWS/FCOT

ON CASING

Silt: some clay, trace sand, roots near surface,

=

1st, dark brown (OL).

1.2 recovery

DRILLING CONTR

Silty Sand: medium to coarse sand, scme silt, trace
pebbles and clay, moist, brown (SM).

.8' recovery

1.2' recovery

as above with some pebbles HNu = background

as above with some clay, trace pebbies 1.4' recovery

Sand and Gravel: coarse sand, pebbles and cobbles,
moist, brown (GP).

Shelby

tube 1.0 recovery

HNu = background

Sandra Haws

as above .9' recovery

LOGGED BY
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FIELD LOG - SOIL BOREHOLE

SITE NAME AND LOCATION: Motorola, Machias, New York DRILLING METHOD: __Auger BORING NOé
GW-

SHEET
SAMPLE METHOD: Split Spocn 2 Of 2
DRILLING
START | FINISH
WATER LEVEL TIME | TIME
TIME 08:50 11:00
DATE DATE DATE
DATUM: N4328.37, E£5614.88 Top of PVC: 1699.57ICASING DEPTH . 12/07/90112/07/90
DRILL RIG: ATV SURFACE CCNDITIONS: silt, sand and gravel, maist, patches
ANGLE: Vertieal BEARING N/A of snow
SAMPLE HAMMER TORQUE FT.-LBS

| DEPTH
IN FEET

DESCRIPTION OF
OPERATION
AND
REMARKS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIAL

DEPTH IN FEET
(ELEVATION)
BLOWS/ 6 IN.
ON SAMPLER
(RECOVERY)

SAMPLER AND BIT

CASING TYPE

BLOWS/FCOT

ON CASING

Sand: ecoarse, some pebbles, moist, brown {SP).

1.0' recovery

DRILLING CONTR

as above .7' recovery

Silt and Clay: some very fine sand, wet, brown, medium
plasticity (CL).

HNu = background
approximate water
table 16.5°

as above 1.7' recovery

as above 1.8' recovery

HNu = Background

as above

1.5' recovery

Silty Sand: coarse, some silt, clay and gravel, very
poorfy sorted, wet, gray (SM).

Sandra Haws

T.0. = 22 feet

LOGGED BY
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PIEZOMETER CONSTRUCTION SUMMARY

Wetl No. P-1
Boring No. X-Ref:
Survey Coords: _N&4485.45, ES5750.48 Elevation Ground Level
Top of PVC 1699.57
Dritltling Summary: Construction Time Log:
Total Depth: _18 feet Start Finish
Borehole Diameter: _ 8.25 inches Task Date | Time | Date | Time

Casing Stick-up Height: _ 0 feet Pritiing 12/6 9:301 12/6 + 14:00
Driller: Empire Soils (Art) !
Rig: ATV
Casing: 1276 | _14:30] 1246 | _14:37
orilling Fluid: none
Protective Casing: _ steel locking !
Filter Placement:| 12/6 14:40] 12/6 15:00
Cementing: 12/6 15:35] _12/6 15:45
Well Design & Specifications Develcpment: 12/9 | _16:00| _12/9 §_16:20
Basic: Geologic Log _X  Geophysical Log _ } 1
Casing String(s): C = Casing S = Screen
Well Development:
Depth | string(s)| Elevation
12/9/90 - & gallons, bailer
0 _ - 8 | c | -
8 -_18 | _ s ___| -
| | .
Stabilization Test Data: N/A
. | | .
- | | - Time Ph Spec. Cond. Temp (C)
Casing: C1: _2", schedule 40 PVC
Casing: C2:
Recovery Data:
Screen: S1: 2", 0.010 continuous siot PVL Q= So=
100 - ‘ -
% b
R 80 s
E
C &0
Filter Pack: silica sand (18-6') 0
vV 40
E
Grout Seal: _ cement-bentopite {3-0%) R 20
Y
0
Bentcnite Seat: _pellets (6-3') 240 40 60 80 100
TIME ( )

Comments:

Motorola, Machias, New York

SITE NAME

SUPERVISED BY

LOCATION

DATE




MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: _ N4905.05, €5168.97

Well No.

Boring No. X-Ref:

Elevation Ground Level

Top of PVC 1742.21

Drilling Summary:

Total Depth: __77.8 feet

Borehole Diameter: _ 8.25 inches
Casing Stick-up Height: _ 22 feet
Oriller: __Empire Soils (Kenny and Art)

Construction Time Log:

Start
Task Date | Time
Priiling 12/11 8:20

Rig: __ATV

Dritling Fluid: none

Casing:

Protective Casing: _ steel locking

Well Design & Specifications

Basic: Geologic Log _X  Geophysicat Log ___
Casing String(s): C = Casing S = Screen

Depth | String(s)| Elevation

Filter Placement:

Cementing:

Deveicpment:

+2 - 65

Well Development:

12/14/90 - 21 gallons, bailer

55 |

i
I

- l

Stabilization Test Data: 12/14/90

DH Spec. Cond.

Jemp (C)

Casing: C1: _2", schedule 40 PVC

6.35 390

6.50 455

6.55 475

6.60 472

Casing: C2:

6.65 479

Recovery Data:

Screen: S1: 2v, 0.010 continuous siot PVC

Filter Pack: __silica sand (75-63')

Grout Seal: _ cement-bentonite {59.2-0!)

Bentonite Seal: __pellets (63-5%.2)

Q=

100

oo
o

o
o

B
(=]

~n
[}

B MCO O MD L

o

Comments: ceiment runoff apron

Motorola - Machias, New York

SITE NAME

SUPERVISED BY

LOCAT ION




MONITOR WELL CONSTRUCTION SUMMARY

Well No.

Boring No. X-Ref:

Survey Coords: _N4681.86, E4987.56 Elevation Ground Level

Top of PVC 1741.5

prilting Summary: Construction Time Log:

Total Depth: __52.0 feet Start
Borehole Diameter: _ 8.25 inches fask Date | Time
Casing Stick-up Height: _ $2 feet Pritiing 12/10] __8:40
Driller: __Empire Soils (Art)

Rig: ATV

Casing:

Orilling Fluid: __none

Protective Casing: steel locking

Filter Placement:
Cementing:
Well Design & Specifications Deveicpment:

SITE NAME
LOCATION

Basic: Geologic Log _X_ Geophysical Log ___
Casing String(s): C = Casing S = Screen

) wWell Development:
Depth | String(s)i Elevation

12/13/90 - 5 gallons, bailer

+2 -6 | ¢ | .

4 - 51 s |
|
1

- | oH Spec. Cond. Temp (C)
6.65 199 6.5
Casing: C1: ,_sSchedule 40 PVC 3 6.90 200 : 8.
6.70 200
6.80 199

Stabilization Test Data: 12/14/90

Casing: €2:

Recovery Data:
Screen: S1: . 0.010 continuous siot PVEC Q=
100

80

60

Filter Pack: silica sand (51-3%9%)

40

20
0

Grout Seal: cement-bentonite (36-0')

<A MCOOMX e

Bentonite Seal: __pellets (39-36!)

Comments: cement runcff apron

Motorola - Machias, New York

SUPERVISED BY




MONITOR WELL CONSTRUCTION SUMMARY

Well No.

Boring No. X-Ref:

Survey Coords: _N4979.34, ES5282.47 Elevation Ground Level

Top of PVC 1739.88

Drilling Summary: Construction Time Log:

Total Depth: __54.5 feet Start
Borehole Diameter: 8.25 inches Task Date | Time
Casing Stick-up Height: +2 feet Pritiing 12/7 10:00
briller: Empire Soils {(Kenny)

Rig: ATV

Casing:

prilling Fluid: none

Protective Casing: steel locking

Filter Placement:
Cementing:
Well Design & Specifications Develcpment:

SITE NAME
LOCATION

Basic: Geologic Log _X Geophysicat Log ___
Casing String(s): C = Casing S = Screen

Well Development:
Depth | String¢s)| _Elevation

12/13/90 - 6 gallons, bailer

+2 - _4b.5 ] c | -

54.5 | |

I I
| l

- | | Time oH Spec. Cond. 1 iemp (C)

: 14:00 6.50 278

Casing: C1: _2%, schedule 40 PVC 16310 7.25 300
14:16 7.40 300
14:20 7.45 310

Stabilization Test Data:

Casing: C2:

Recovery Data:
Screen: S1: 29, 0.010 contintous siot PVC Q=

—
o
o

(o]
o

o
o

Filter Pack: _ silica sand (56.5-44.5')

&
(=]

N
o

Grout Seal: cement-bentonite {39-0')

<M< OOMmDo R

o

Bentonite Seal: pellets (44.5-3%94)

Comments: cement runoff apron

Motorola - Machias, New York

SUPERVISED BY




MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: _ N4825.45, E5420.21

Well No.

Boring No. X-Ref:

Elevation Ground Level

Top of PVC 1729.16

Dritlling Summary:

Total Depth: __46.5 feet
Borehole Diameter: _8.25 inches
Casing Stick-up Height: 0 feet
Driller: __Empire Soils (Kenny)

Construction Time Log:

Start
Task Date Time
Britiing 12/3 15:00

Rig: ATV

Drilling Fluid: __water

Casing: 12/6

Protective Casing: _ steel locking

Well Design & Specifications

Basic: Geologic Log _X  Geophysicat Log _
Casing String(s): C = Casing S = Screen
Elevation

Depth | String(s)|

Filter Placement:

Cementing:

Development:

0 - 365 __¢ 1 -

Well Development:

12/12/90 - 7 gallons, bailer

46.5 | _s

Stabilization Test Data: 12/13/90

Time Spec. Cond.

Casing: C1: _2%, schedule 40 PVC

6:35 . 259

Temp (C)
5.

6:37 . 271

6:39 . 270

6:41 . 275

Casing: C2:

Recovery Data:

Screen: S$1: 24, 0.010 continuous siot PVC

Filter Pack: silica_sand and natural

(66.5-34.5')

Grout Seal: cement-bentonite {30.5-0')

Bentonite Seal: pellets (34.5-30.5%)

Q=

—
o
(@]

[02]
o

o
o

LN
o

XXM OO M PE
N
(=]

o

Motorola - Machias, New York

SITE NAME

SUPERVISED BY

{OCATION




16

18

20

22

MONITOR WELL CONSTRUCTION SUMMARY

Well No. GW-8
Boring No. X-Ref:
Survey Coords: _N&4328.37, ES5614.88 Elevation Ground ievel
Top of PVC 1699.57
Drilling Summary: Construction Time Log:
Total Depth: _22 feet Start Finish
Borehole Diameter: __8.25 inches Task Date | Time | Date | Time
Casing Stick-up Height: _#2 feet Rritiing 12/7 8:501 12/7 11:00
Dritler: _Empire Soils (Art)
Rig: ATV
Casing: 12/7 | _11:101 12747 ¢ 11:13
Drilling Fluid: none
Protective Casing: _ steel locking
Filter Placement:|_12/7 | 11:22} 12/7 . 12:05
Cementing: 12/7 13:10§ _12/7 4_15:00
Well Design & Specifications Deveicpment: 12/11| _16:10Q) _12/1%y_14:30
12/12| _8:10|_12/12|__8:30
Basfc: Geologic Log _X  Geophysicat Log ___
Casing String(s): C = Casing S = Screen
Well Development:
Depth | string(s)| Elevation
12/12/90 - 7 gallons, bailer
+2 - _12 | C | -
went dry after 5 gallons
12 - _22 | S | -
- l -
Stabilization Test Data: 12/ 14/90
- | l -
- | | - Time oA Spec. Cond. 1 Temp (C)
6:00 6.35 390 7.5
Casing: €C1: 2", schedule 40 PVC 6:05 6.50 455 8.5
6:08 6.55 475 8.5
6:13 6.60 472 8.5
Casing: C2: 6:15 6.65 i 479 8.5
Recovery Data:
Screen: S§1: _2", 0.010 continuous siot PVL Q= So=
100 -
% ! ]
R 80
E !
c 60 :
Filter Pack: silica sand (22-10') 0
vV 40
E
Grout Seal: cement-bentonite (6.8-0') R 20
Y
0
Bentonite Seal: _ pellets (10-6.8%) 20 40 60 80 1004
TIME ( )

Comments: cement runoff apron

Motorcla, Machias, New York

SITE NAME

SUPERVISED BY

LOCATION

DATE
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Appendix C

Recovery-Curve Plots
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Residential Well Pump Test (8.3 gpm)
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Appendix D
Third Party Data Validation
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ENUS RECEIVED

f
l | CORPORATION

ENVIRONMENTAL MANAGEMENT GROUS FEB 1 5 7091
PARK WEST TWO v
CLIFF MINE ROAQD Ans 'd
PITTSBURGH. PA 1527%1070 Rl
|a*2| 7868-1C80

C-49-2-1-151

February 14, 1991

Mr. Richard Gnat
Hydro-Search, Inc.

350 Indiana Street
Suite 300

Golden, Colorado 80401

Subject: Subcontracted Data Validation Services

Dear Mr. Gnat:

Please find enclosed the completed Data Validation Checklists,
associated Attachments #1, #2, and #3, and appended Qualified

Sample Results, as required by USEPA Region II and pertaining to
the validation of the following Motorola site data packages:

Versar Total
Control # Fraction(s) Packages
4067 Metals 1
4067 BNA 1
4067/4101 VOA 2
4101/4078 Metals 1
4101/4117/4123/4129 BNA 1
4117/4123/4129 Metals/VOA/Phenols 3
4078 VOA/BNA/Phenols 3

Summary of Qualifications

As indicated in the checklist for the organic fraction analyses of
Control #4067/4101 samples, the Relative Percent Difference (RPD)
between semivolatile fraction matrix spike and matrix spike
duplicate results for acenaphthene (21), exceeded the quality
control limit of 19. No gualification of the data was necessary as
both the matrix spike and matrix spike duplicate Percent Recoveries
(%Rs) for this compound were within acceptable limits and no
positive result was reported for this compound in the unspiked
sample (MGTP03-01).

In Control #4117, both the Matrix Spike (MS) and Matrix Spike
Duplicate (MSD) %Rs for trichloroethene (138% and 158%, respec-
tively), exceeded the 120% upper quality control limit. The
positive result for trichloroethene in the unspiked sample (MGGW0S-
0l) was qualified as estimated, "“J'". Also, the continuing
calibration Percent Differences (%Ds) for several volatile
compounds exceeded 30% but were less than 50%. No qualifications

G 4 Haliburton Company



C-49-2-1-151

Mr. Richard Gnat
February 14, 1991
Page Two

to the data were necessary since no positive results were reported
for the non-compliant compounds in affected samples.

Review of organic fraction Control #4078 data revealed one base-
neutral surrogate (2-fluorobiphenyl) for sample MGSS01-01 (126%),
exceeded the 115% upper quality control limit. No qualification to
the data is necessary when only one surrogate for the base-neutral
fraction is out of compliance.

For metals analyses, the matrix spike %R for lead (215.9%) exceeded
the 125% upper quality control limit affecting samples analyzed
under Control #4067. All positive results reported for lead in
this sample set are rejected, gualified "R", accordingly. In
addition, the laboratory duplicate RPD for lead (23.1) exceeded the
guality control limit of 20. No further actions were necessary
since all lead results were previously rejected because of
excessive MS recovery.

One of the CRDL Standard analysis recoveries for chromium (73.4%),
was below the 80% lower quality control limit; samples analyzed
under Control #4117, 4123, 4129 are affected. Positive results and
nondetects for chromium in all samples contained in this set are
qualified as estimated, "J" and "UJ", respectively. In addition,
the MS %R for iron exceeded the upper gquality control limit. ©No
qualifications of the data were necessary, however, because the
concentration of iron in the unspiked sample was greater than four
times the amount of iron spiked. The laboratory duplicate RPD for
iron (132.5%), exceeded the quality control limit of 20. All
results reported for iron in this sample set are positive and are
qualified as estimated, "J", accordingly.

No qualifications were made to the metals fraction data for Control
#4078 as no non-compliances were noted.

Please do not hesitate to contact me at 412-747-7559 if you have
any questions regarding these reviews.

Very truly yours,

DY =V

Debra A. Scheib
Data Validation Coordinator

NUS CORPORATION



| ce . STANDARD OPERATING FPROCEDURE Page: 3 of 36
Date: March 1990

. 'E . ‘\
B
dd,Ur/,’fL g?\x
>A'w;}: CCMPLETENESS AND DELIVERABLES EASE NMEER: Y06 7// 919/{V0?)
I IAB: Versr Lﬁ.ét‘/‘AAﬂ"(ﬂ_{ //Mw/q/h.,g/ _/(4&)4,4/ Sovviees Te
SITE: _Moforals
..'Data Completeness and Deliverables YES NO N/A
1.1 Have any missing deliverables been received and added [ X
l ‘to the data package.

ACTION: Call lab for explanation / resubmittal of any

I missing deliverables. If lab cannot provide them,
note the effect on review of the package wxder
the "Contract Problems/Non-campliance® section

I of reviewer narrative.

1.2 Was SMO CCS checklist included with package? 1 X
lever letter/Case Narrative

2.1 Is the Narrative or Cover letter present? £ X

2.2 Are Case Number and/or SAS number contained in the
Narrative or Cover letter? t X3

.IData Validation Checklist

The following checklist is divided into three parts. Part A
'is filled cut if the data package contains any VOA analyses,

Part B for any BNA analyses and Part C for Pesticide/FCBs.
IDoes this package contain:

VoA data? X _
IBNA data? X
Pesticide/PCB data?

ACTION: Complete corresponding parts of checklist.



STANDARD OPERATING PROCEIURE Page: of 35
Date: March 1950
Revision 7
YES NO  N/A
l PART A: VOA ANATVSES
JFffic Reports and laboratory Narrative
.1 Are the Traffic Report Forms present for all samples? {XJ —
ACTION: If no, cantact lab for replacement of missing
l or mggible copies.
.2 Do the Traffic Reports or lLab Narrative indicate any
i problems with sarple receipt, condition of sanmples,
analytical problems or special notaticns affecting
the quality of the data? X2

I ACTION: Use professional judgement to evaluate the

effect on the quality of the data.

l ACTION: If any sample analyzed as a soil contains more

than 50% water, all data should be flagged as
estimated (J).

ACTION: If both WA vials for a sample have air hukbles, A
flag all positive results "J" and all non—detects "R".

oldi Times

2.1 Have any VOA holding times, determined fram date of
collection to date of analysis, been exceeded? .

If urpreserved, aquecus arcmatic volatiles must be analyzed
within 7 days of collection and non-arcmatic volatiles must
be analyzed within 14 days. If preserved with hydrochloric
acid and stored at 4°C, then both arcmatic and non-aromatic
volatiles must be analyzed within 14 days. If uncertain
abaut preservation, contact the sampler to determine whether
the sarmples were preserved.

A ten—day holding time for soil samples is recammended.

Table of Holding Time Violations

(See Traffic Report)
Sample Date Date lLab Date

Sarple Matrix Preserved ? Sampled Received Analyzed

ACTION:

If holding times are exceeded, flag all positive results as
estimated ("J") and sample guantitation limits as estimated
("ug"), and document in the narrative that holding times
were ewceeded.




Page:

YES

If analyses were done more than 14 days beyond holding time,
either on the first analysis or upon reanalysis, the reviewer
must use professicnal judgement to determine the reliability
of the data and the effects of additicnal storage on the
sample results. The reviewer may determine that non—detect
data are uusable ('"R").

te Recov Form

.1 Are the VOA Surrogate Recovery Summaries (Form II} present
for each of the following matrices:

a. low Water

' b. Med Water

c. low Soil

' d. Med Scil

.2 Are all the VoA sanples listed on the appropriate Surrogate
Recovery Summaries for each of the following matrices:

a. Iow wWater

b. Med Water

c. Ilow Soil

d. Med Soil

ACTION: Call lab for explanation / resutmittals. If
missing deliverables are unavailable, documernt
effect on data under "Corclusions! section of
reviewer narrative.

.3 Were cutliers marked correctly with an asterisk?
ACTION: Circle all autliers in red.

.4 Was one or more VOA surrogate recovery cutside of contract
specifications for any sample or method blank?

If yes, were samples reanalyzed?

Were method blanks reanalyzed?

ACTION: If surrogate recoveries are > 10% but all do not
meet SCW specifications:

1. Flag all positive results as estimated (“J%).
2. Flag all non-—detects as estimated detection
limits ("ug").

l3




STANDARD OFPERATING PROCEDLRE Page: 6 of 36
Date: March 1990
Revis.icn 7
YES NO N/A

If any surrogate has a recovery of <108 @

1. Flag all positive results as estimated ("J%).
2. Flag all nan—detects as umsable ("R"}.

Professicnal judgement should be used to qualify
data that have methad blank surrogate recoveries
auat of specification in both original and re-
analyses. Check the intermal standard areas.

3.5 Are there any transcription/calculation errors between raw .
data and Form IT? X

ACTION: If large errors exist, call lab for explanation /
resutmittal, make any necessary corrections and
note errors under "Conclusions®.

Matrix Spikes (Form ITI}
4.1 Is the Matrix Spike Duplicate/Recovery Form {Form YII)

present? LX_J —_— N

4.2 Were matrix spikes analyzed at the regquired frequency
for each of the following matrices:

a. Low Water ] X
b. Med Water ] A
c. Llow Soil X

d. Med Soil ) X

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How mary VOA spike recoveries are outside QC limits?
Water Soils
art of 10 _ 0 autof 10

4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are cutside QC limits?

Water Soils

out of 5 {2 oat of 5

ACTION: If MS and MSD both have less than 10% re-
covery for an analyte, negative results for
that analyte should be rejected, and
positive results should be flagged "J%.

The above applies only to the sarple used

for the MS/MSD analysis. Use professional
judgement in applying this criterion to cther
samples in the package,



STANDARD OPIRATING PROCEXRE Page: 7 of 36

mte March 1990
Revision 7
-l YES N N/A
f Blanks (Form V)
5.1 Is the Methed Blank Summary (Form IV) presemnt? L&J - -

5.2

l 5.3
l 5.4

Frequency of Analysis: for the analysis of VQA

TCL capaards, has a reagent/method blank been

analyzed for each set of samples or every 20 samples

of similar matrix (low water, med water, low soil, :
mediun soil), whichever is more frequent? (X]

once every twelve hours for each GC/MS system used?

Has a VOA ‘instrument blank been analyzed at least ><
A

ACTION: If any method blank data are missing, call lab
for explanation / resubmittal. If not aveilable,
reject all associated positive data (*R%).

Chramatography: review the blank raw data - chramatograms
(RICs), quant reports or data systen printouts and spectra.

Is the chramatographic performance (baseline stability) i
for each instrument acceptable for VOAs? { )(j

ACTION: Use professional judgement to determine the
effect on the data.

5.0 Contamination

l NOTE: 'wWater blanks" and "distilled water blanks" are

validated like any other sarple and are pot used
to qualify data. Do not confuse them with the
other QC blanks discussed below.

6.1 Do any methed/instrument/reagent blanks have positive

6.2

results (TCL and/or TIC)} for VOAs? When applied as
described below, the contaminant concentration in
these blanks are multiplied by the sample Dilution

Factor. - [_2&] _—

Do any field/trip/rinse blanks have positive VOA results )(
(TCL and/cr TIC)? [N

ACTION: Prepare a list of the sarples associated
with each of the contaminated blanks.
(Attach a separate sheet.)

NOTE: Only field/rinse blanks taken the same day
as the samples are used to qualify data. Trip
blanks are used to qualify cnly those sarples
with which they were shipped. Blanks may noct
be qualified because of contamination in ancther
blank. Blanks may be qualified for surrogate,
spectral, tuning or calibraticn QC problems.



Page: 8 of 36
Date: March 1950
Revision 7

YIS NO
ACTIN: Follow the directions in the table below to qualify
TCL results due to cotamination. Use the largest
value fraom all the associated blanks.

Sample conc > G?QLISample cone < CRQL &?s.ample conc > CRQL
but < 10x blank Iis < 10x blank valuelvalue & >10x blank value

Flag sarple resultineject sample r&sult%xo qualification
with a 'U'; cross ;and report CRQL; is needed
ast 'B' flag cross out 'B' flag

Sarple conc > CRQL!Sarple conc < CRQL &iSample conc > CRQL
but < 5x blank Iis < S5x blank value Ivalue & > 5 blank value

Flag sarple result}Reject sample resultiNo qualification
with a 'U'; cross ;and report CRQL: is needed
art 'B' flag cross out 'B' flag

ACTION: For TIC campourds, if the concentraticn in the sarple is
' less than five times the concentration in the most con-
taminated associated blank, flag the sample data "R"
(umsable). '

'6.3 Are there field/rinse/equipment blanks associated with every
sarple? 1 X

l : For low level samples, note in data assessment that _{m subm T
there is no asscciated field/rinses/equipment blank. A , -
Exception: samples taken frum a drinking water tap brit S s
' do not have asscciated field bianks. '

.0 GC/MS Muning and Mass Calibration (Form V)

I7.l Are the GC/MS Tuning and Mass Calibration Forms {Form V)
present for Brumofluorcbenzene (BFB)?

7.2 Are the enhanced bar graph spectrim ard mass/charge
(m/z) listing for the BFB provided for each twelve
hour shift?

l7.3 Has a tuning performance compourd been analyzed for every
twelve hours of sample analysis per instrmument?

ACTION: If any tuning data are missing, take action
specified in 3.2 above.

List date, time, instrument ID, ard sarple
analyses for which no associated GC/MS tuning
data are available.
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e

\ 1
| l
I |
| l
| I
| f
I I
! !

ACTION: If lab cannct provide missing data, reject (¥R} all data
generated outside an acceptable twelve hour calibration
interval.

7.4 Have the iaon abundance criteria been met for each .
instrument used? [ X]

ACTION: List all data which do not meet ion aburdance
criteria (attach a separate sheet).

ACTION: If tuming calibration is in error, flag aili
associated sample data as wurmsable (¥RY).
However, if exparded ion criteria are met
(See 1988 Functional Guidelines), the data
reviewer may accept data with appropriate
qualifiers.

7.5 Are there any transcription / calculation errors between
mass lists and Form Vs? {Check at least two values but
if errors are fouxd, check rore.}

7.6 Have the appropriate number of significant figures (two)
been reported? (Check at least two values, but if errors

are found check more values.) [ )( ]
ACTION: If large errors exist, call lab for explanatien /
l resubmittal, make necessary corrections and note

errors uder "Conclusions®,

7.7 Are the spectra of the mass calibration campound

acceptable? X 3
ACTION: Use professional judgement to determine
whether associated data should be

accepted, qualified, or rejected.
l) Target Compourd List (TCL) Analytes
8.1 Are the Organic Analysis Data Sheets (Form I VOA)

present with required header information on each
page, for each of the following:

a. Samples and/or fractions as appropriate . { X

b. Matrix spikes and matrix spike duplicates { X }

' c. Blanks (Y]
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.2 Are the VOA Reconstructed Ion Chromatograms, the
mass spectra for the identified campouds, and the
data systen printouts (Quant Reports) included in

' the sample package for each of the following?

a. Samples and/or fractions as appropriate { )_< ) .
b. Matrix spikes and matrix spike duplicates Ay
(Mass spectra not required)
l c. Blanks )

ACTIN: If any data are missing, take action
specified in 3.2 above.

8.3 Are the response factors shown in the Quant Report? (X -
l.4 Is chromatographic performance acceptable with

respect to:
Baseline stability (X

l Resolution D) -
Peak shape Xy
Full-scale graph (attermatian) (X3
Other: ] — X

ACTION: Use professional judgement to determine the
acceptability of the data.

8.5 Are the lab—generatadsta:ﬁardmassspectz'aofme
jdentified VOA campounds present for each sample? X3

ACTION: If any mass spectra are missing, take action
specified in 3.2 above. If lab does not
generate their own standard spectra, make
note in "Contract Problems/Non-campliance!.

8.6 Is the RRT of each reported campaurd within 0.06 RRI .
units of the standard RRT in the continuing calibration? Xy

8.7 Are all ionspr&antinthestarﬁardmassspectnmata
l relative intensity greater than 10% also present in the

sarple mass spectrum? | t A

8.8 Do sarple ard standard relative ion intensities agree :
within 20%? [ 4]

acceptability of data. If it is determined
that incorrect identifications were made,
all such data should be rejected, flagged

l "N (presurptive evidence of the presence of
the campound) or changed to not detected {(at

tha calcalated detection limit).

I ACTION: Use professional judgement to determine




l?ntativelv Identified Capards (TIC)

.1 Are all Tentatively Identified Campound Forms {(Fom I,
Part B) present; ard do listed TICs include scan mumber
or retenticn time, estimated concentration and "J%
qualifier? '
l.z Are the mass spectra for the tentatively idertified
campounds ard associated 'best match" spectra included
in the sample package for each of the following:

a. Sarples and/or fractions as appropriate

' b. Blanks

ACTION: If any TIC data are missing, take action
l specified in 3.2 above.

ACTION: Add "J" qualifier if missing and 'NY
qualifier to all identified TIC campards
. on Form I, Part B.

9.3 Are any TCL capards (fram amy fracticn) listed as
l TIC capards (example: 1,2-dimethylbenzene is Xxylene—
a VoA TCL—and chculd not be reported as a TIC)?

ACTION: Flag with "R" any TCL compound listed as a TIC.

9.4 Are all ions present in the reference mass spectrnum with a
relative intensity greater than 10% also present in the

sample mass spectrum? (2

5.5 Do TIC ard "best match" standard relative ion intensities
agree within 20%?

: Use professional judgement to determine
acceptability of TIC identifications. 1If

' ) it is determined that an incorrect identi-
fication was made, change identification to
mnknown" or to same less specific identi-

l fication (example: "C3 substituted benzene"}
as appropriate.

lo compound Quantitation and Reported Detection Limits

10.1 Are there any transcription / calculation errors in
I Form I results? Check at least two positive values.

Verify that the correct internal standard, gquantitation
ion, and RRF were used o calcdate Form I result.
Were any errors found?

I 10.2 Are the CRQLs adjusted to reflect sarple dilutions

ard, for soils, sarple moisture? X
(]




If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusians®,

ACTION: When a sample is analyzed at more than ocne

dilution, the lowest (RQLs are used (unless
a OC exceedance dictates the use of the higher
CROL data from the diluted sample analysis).
Replace concentrations that exceed the calibration

,rangemﬂ)eongmalanalyszsbycmssqut

. the "E" value on the original Form I axd substi-
tuting it with data from the analysis of diluted
sarple. Specify which Form I is to be used,
then draw a red "X" acruss the entire page of
all Form I's that should not be used, including

any in the summary package.
Stardards Data (GC/MS)
11.1 Are the Reconstructed Ion Chrumatograms, and data
system printosts (Quant. Reports) present for initial
ard contimuing calibration? [ é]

ACTION: If any calibration standard data are missing,
take action specified in 3.2 above.

GC/MS Initial Calibration (Form Vi)

12.1 Are the Initial Calibration Forms (Form VI} present )
and caplete for the veolatile fraction? [ >\]

2

ACTION: If any calibration standard forms are
missing, take action specified in 3.2 above.

12.2 Are response factors stable for veolatiles over the
concentration range of the calibration (RSD <30%)?

ACTION: Circle all cutliers in red.

ACTION: When RSD >30%, non—-detects may be qualified
using professional judgement. Flag all
positive results "J". When RSD >90%, flag
all non—detects as umsable ('R"). {Region

II policy.)
12.3 Do any compourds have an average RRF < 0.057?

ACTION: Circle all autliers in red.

If any volatile campourd has an average
RRF < 0.05, flag positive results for that

as estimated ("3"), and flag non-
detects for that compound as unusable (MRY).
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YES
l12.4 Are there any transcription / calculation errors in
the reporting of average response factors (R&F) or
LRSD? (Check at least two values hut if errcrs are

l fard, check more.)
ACTICN: Circle errors in red.
' ACTION: If ervors are large, call lab for explanation /
resubmittal, make ary necessary corrections ard
note errors under "Conclusions'.

|GC/)S Corntimiing Calibration (Form VII)

13.1 Are the Contimiing Calibration Forms (Form VII) present
l and carplete for the volatile fraction? { >< )

13.2 Has a contimuing calibration standard been analyzed
for every twelve hours of sarple analysis per
instrument? { XJ

ACTION: List below all sarmple analyses that were
not within twelve hours of the previous

cantimiing calibration analysis.

If any forms are missing or no contimuing
calibration standard has been analyzed within
twelve hours of every sample analysis, call lab
for explanation / resutmittal. If contiming
calibration data are not available, flag all
associated sarple data as unusable ('R").

13.3 Do any continuing calibration standard campounds have
a RRF < 0.05?

ACTION: Circle all outliers in red.

ACTION: If any volatile compourd has a RRF < 0.05,
flag positive results for that campound as
estimated ("J"), and flag non—detects for that

carpourd as umsable ("R").

13.4 Do any compounds have a % difference between initial and
continuing calibration RRF > 25%?

ACTION: Circle all outliers in red and qualify associated
sarple data as cutlined in the table below:




YES NO N/A
% DIFFERENCE

25-50 50-90 | >50
I

results, no action/results, 'WJ'{results, "R"

1

|

'J' positive {'J' positive |'J' positive

for non detects |rm Getects ’ncm detects
| |

— — i e . it
. —— S G i B

13.5 Are there any transcription / calculation exrors in the

reporting of average response factars (RRF) or difference

(3D) between initial and contimuing RRFs? {(Check at :
least two values but if errors are foud, check more.) - iX} _

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resutmittal, make any necessary corrections amd
note errors urder "Conclusions'.

Internal Standards (Form VIII)

14.1 Are the intermnal standard areas (Form ViIiI) of every
sample ard blank within the upper and lower limits
for each contimuing calibratian? ( g )

ACTION: List all the outliers below.
Sample # Internal Std Area lower Limit Upper Limit

/)5

(Attach additional sheets if necessary.)

ACTION: If the internal standard area count is outside the upper or
lower limit, flag with "J" all positive results and non—
detects (U values) quantitated with this internal standard.
If extremely low area counts are reported, or if performance
exhibits a major abrupt drop off, flag all associated non-
detects as unusable ('"R"}.

14.2 Are the retention times of the intermal standards within
30 seconds of the associated calibration standard? [ X ]

ACTION: Professicnal judgement should be used to qualify
data if the retention times differ by more than

30 secords.
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Field Duplicates
15.1 Were any field duplicates sutmitted for VoA analysis? [ g] —
ACTION: Corpare the reported results for field duplicates
ard calculate the relative percent difference.
ACTION: Any gross variation between field duplicate

results must be addressed in the reviewer
narrative. However, if large differences exist,
jgentification of field duplicates should be

| confirmed by contacting the sampler.
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YES
PART B: BNA ANALVSES

ffic rts rato tive
1.1 Are the Traffic Report Forms present for all sarples? {><~ ]

' ACTION: If no, cantact lab for replacement of missing
or illegible copies.

.2 Do the Traffic Reports or Lab Narrative indicate any
problems with sample receipt, conditian of sarples,
analytical problems or special notations affecting

l the quality of the data? e

ACTION: Use professional judgement to evaluate the
effect on the quality of the data.

l ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be flagged as

' estimated (J).

oldi Times

2.1 Have any R@ holding times, determined from date of
collection to date of extraction, been exceeded? _

Sarples for BNA analysis, both scils and waters,
mst be extracted within seven days of the date of
collection. Extracts must be analyzed within 40
days of the date of extraction.

Table of Holding Time Violations

(See Traffic Report)
Sample Date Date Iab Date Date

Sample Matrix Sampled Received Extracted Analyzed

N N/A

G

were exceeded.

ACTION: If holding times are exceeded, flag all positive results as
estimated ("J") and sarple quantitation limits as estimated
("u"), and document in the narrative that holding times
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l Ifa:alyssweredonemzeﬁanudaysbeyordmmrgtim,
either cn the first analysis or upon reanalysis, the reviewer
mist use professicnal judgement to determine the reliability
l of the data and the effects of additional storage an the
sample results. The reviewer may determine that non—detect
data are umsable ('"R").
Jme ReccvenL (Form TI1}
.1 Are the BXA Surrogate Recovery Summaries (Form I1) present
for each of the following matrices:
a. low Water ) X
l b. Med Water [ ) ¥
c. low Soil 12X .
d. Med Soil ] __ X
'3.2 Are all the BNA samples listed on the appropriate Surrogate
Recovery Summaries for each of the following matrices:
I a. low Water G X
b. Med Water D X
' c. low Soil (A
l d. Med Soil L] X
ACTION: Call lab for explanation / resutmittals. If
missing deliverables are unavailable, document
' effect on data under "Conclusions" section of
reviewer narrative.
'3.3 Were outliers marked correctly with an asterisk? 3 X
ACTION: Circle all autliers in red.
'3.4 We.re two or more base-neutral OR acid swrrogate recoveries.
out of specification for anmy sarple or method blank? S
. If yes, were samples reanalyzed? L ) X
Were method blanks reanalyzed? ) S

l ACTICN: Ifallmsurrogaterecoverisam>10%buttwov
within the base-neutral or acid fraction do not

meet SOW specifications, for the affected fraction |

I only (i.e. base-neutral OR acid compounds):

1. Flag all positive results as estimated ("J").
2. Flag all non—detects as estimated detection
l limits ('O").
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YES NO  N/A :
If any base-neutral or acid surrogate has a .
recovery of <10% :
1. Flag all positive results for that fraction

(i.e. all acid or base-npeutral campauds) "J".
2. Flag all non-detects for that fraction "R".

Professional judgement should be used to qualify
l data that have method blank surrogate recoveries
out of specification in both original and re-

I.S Are there any transcription/calculation errors between raw \
data and Form II? X 5

l ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary correctians and
note errcrs under "Conclusians'.

)l.atrix Spikes (Form III)

.1 Is the Matrix Spike Duplicate/Recovery Form (Form III)

present? | ()
.2 Were matrix spikes amalyzed at the required frequency
' for each of the following matrices:
a. Ilow Water L] W
' b. Med Water Ly =
' c. Low Soil Xy
d. Med soil ] .

' ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

I4.3 How many BQA spike recoveries are outside QC limits?
Water | Soils

l oat of 22 O out of 22

4.4 How mary RPD's for matrix spike and matrix spike
duplicate recoveries are outside QC limits?

Water Soils

' : ait of 11 { aut of 11 )
¢ —> S Thppent Lci~

ACTION: If MS and MSD both have less than 10% recovery ¥4 !
for an analyte, negative results for that 7”‘"’{7" e S oufarl
analyte should be rejected, and positive (g/hwqy Vaas e)
results should be flagged "J3". The above
l applies only to the sample used for MS/MSD
analysis. Use professional judgement in
apolying this criterion to other sarples.




3D
' SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
» Name: VERSAR INC Contract:
:’ode: VERSAR Case No.: 4067 " SAS No.: SDG No.: 1
:rix Spike - EPA Sample No.: MGTP03=01 Level: (low/med) LOW
SPIKE SAMPLE MS MS QcC
ADDED CONCENTRATION | CONCENTRATION 3 LIMITS
lmpoum (ug/Kg) (ug/Kg) (ug/Kg) REC #| REC.
=== e ==
henocl 0] 0 6410 Q -
2lhlorophenol 0 0 5630 0 -
1§ -Dichlorobenzene 0 0 3170 0
N-Nitroso-di-n-prop. (1) 0 0 3620 0
@R ,4-Trichlorobenzene_ 0 0 3340 0
{fchloro-3-methylphencl 0 0 9230 0
yzcenaphthene 5630 0 4060 72 31-137
izNitrophenol 0 0 9280 0 -
ﬁ-Dinitrotoluene 0 0 4450 0 -
“ntachlorophenol 0 0 3080 0 -
yrene 5630 265 4400 73 35-142
l SPIKE MSD MSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/Kg) (ug/Xqg) REC #| RPD # RPD REC.
enol o] 7000 0 Q -
2=-Chlorophencl ) 0 6830 0 o -
4-Dichlorobenzene 0 3690 0 a
1Nitroso-di-n—prop. (1) 0 4210 o] 0
1,2,4-Trichlorocbenzene_ 0 4050 0 0
-Chloro-3-methylphenol 0 10400 0 0]
ienaphthene 5640 5000 89 -21 * 19 31-137
Nitrophenol 0 11700 0 o} -
2,4-Dinitrotoluene 3] 5630 o] o -
ntachlorophenol 0 4800 0 o] -
!rene 5640 4910 82 -12 36 35-142

' N-Nitroso-di-n-propylamine

Column to be used to flag recovery and RPD values with an asterisk
“lues outside of QC limits

D: 1 out of _11 outside limits
'!: Recovery: 0 out of _22 outside limits

l FORM III sSV-2 1/87 Rev.

10001

NTS: CLP,HYDROSEA,4067,MGTP03-01,L,5,39712,B,,420.98,1,1UL,
INST W:RESTEK 30M RTX5 45C82M >290 €13C/M
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0 Blanks (Form IV)
.5.1 Is the Method Blank Sumary (Form IV) present? (X3

5.2 Frequency of Analysis: for the analysis of BQA
TCL capords, has a reagent/method blank been
analyzed for each set of sarples or every 20 samples
of similar matrix (low water, med water, low s0il,
medium soil), whichever is more frequert? (K] o
S

5.3 Has a BG instrument blank been analyzed for each GS/MS
systen used.
ACTION: If any method blank data are missing, call lab

for explanation/resubmittal. If not available,
reject all associated positive data ("R"}.

5.4 Chromatography: review the blank raw data - chromatograms
(RICs), quant reports or data systen prinmtouts and spectra.

Is the chrumatographic performance (baseline stability)
for each instrnument acceptable for VOAs? {\/kj

ACTION: Use professional judgement to deternine the
effect on the data.

Contamination

NOTE: ‘'Water blanks" and "distilled water blanks" are
validatedlikeanycthersa:rplearﬁare_n_g_tused
to qualify data. Do not confuse them with the

0
' other OC blanks discussed below.

6.1 Do any method/instxument/reagent blanks have positive
results (TCL and/or TIC} for R®As? When appiied as
described below, the contaminant concentration in
these blanks are multiplied by the sarple Dilutien
Factor. { X ]

6.2 Do any field/rinse blanks have positive BNA results
(TCL and/or TIC)? —_— ( X__] -

ACTION: Prepare a list of the sarples associated
with each of the contaminated blanks.

(Attach a separate sheet.)

NOTE: Only field/rinse blanks taken the same day
as the sarples are used to qualify data. Blanks
may not be qualified because of contaminaticon
in another blank. Blarks may be qualified for
surrogate, spectral, tuning or calibration QC
problems.
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ACTION: Follow the directions in the table below to qualify
TCL results due to cantamination. Use the largest
value from all the associated blanks.

7|§amp1e conc > GZQLiganple conc < CRQL &;Sa:uple conc > CRQL
Ibut < 10x blank ‘:.s < 10x blank valuelva.lue & >10x blank value

‘I-'lag sarple mzltllReject sanple rsult;No qualificatiaon

Coomon
Phthalate }wim a 'U'; cross iarx:l report CRQL; |is needed
Esters lwt ‘B! flag |cmss aut 'B' flag |
] I 1
"Sample conc > cRQLiSample conc < CRQL &iSaxxple conc > CRQL
lb.xt < 5x blank Iis < 5x blank value |va.lue & > S blank value
Other il-‘lag sample mﬂt}Reject sanple rsu.ltltNo qualification

' Contaminants is needed

Iwi‘t.h a 'u'; cross ‘and report CRQL; |
Icut B! flag lcmss agt 'B' flag ‘
| |

' ACTION: For TIC campourds, if the concentraticn in the sanpie is
less than five times the concentration in the most con-

taminated associated blank, flag the sarple data "R"

l (umsable) .
6.3 Are there field/rinse/equipment blanks associated with every
' sample? [ ] X
ACTICN: For low level samples, note in data assessment that (—/ AN sV
there is no associated field/rinse/equipment blank. Z&:’z"&(’f“gff\/b/ *
. Exception: samples taken from a drinking water tap g '
do not have associated field blanks.

lGC/PS Tuning and Mass Calibration (Form V)

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Form V)
l present for Decaflucrotriphenylphosphine (DFTFP)? X

7.2 Are the enhanced bar graph spectnum and mass/charge
(m/z) listing for the DFIPP provided for each twelve

hour shift? . RS
7.3 Has at:miréperformancecxxpcundbeenanalyzed for ev
' twelve hours of sarple analysis per instrument? : {< 3

ACTION: If any tuning data are missing, take action
specified in 3.2 above.

' ACTION: List date, time, instrument ID, and sample -
analyses for which no associated GC/MS tuning
I data are available.



i
|
|
| _ /A

ACTION: If lab cannct provide missing data, reject ('R"} all data
generated outside an acceptable twelve hour calibration
interval.

T
i
T
i
|
|

'.4 Have the ion aburdance criteria been met for each
instrument used? [é..]

ACTION: List all data which do not meet ion abudance
criteria (attach a separate sheet}.

associated sample data as urmsable ('"R").
However, if exparded icn criteria are met
(See 1988 Functional Guidelines), the data
reviewer may accept data with appropriate
qualifiers.
.5 Are there any transcription / calculation errors between
mass lists and Form Vs? {Check at least two values but
if errors are faud, check more.)

. ACTION: If taming calibration is in error, flag all

.6 Have the appropriate mmber of significant figures (two}
been reported? (Check at least two values, but if errors

are fourd check more values.} [\

I ACTION: If large errors exist, call lab for explanation /
resubmittal, make necessary corrections and note
l errors under "Conclusiocns'.

.7 Are the spectra of the mass calibration axrpaod
acceptable?

' ACTION: Use professicnal judgement to deternine
whether associated data should be

accepted, qualified, or rejected.
0 Target Compord List (TCL) Analytes

.8.1 Are the Organic Analysis Data Sheets (Form I BNA)
present with required header information on each
page, for each of the following:

' a. Sarples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates

c. Blanks




8.2 Are the BA Reconstructed Ion Chromatograms, the
mass spectra for the identified capouds, and the
data system prinmtouts {Quant Reports) included in
the sample package for each of the following?

a. Samples and/or fractions as appropriate

b. Matrix spikes and matrz:x spike duplicates
(Mass spectra not required)

c. Blanks;

ACTION: If any data are missing, take action
specified in 3.2 above.

Are the response factors shown in the Quant Report?
Is chramatographic performance acceptable with
respect to:

Baseline stability

(00
.
w

oo
o>

Resolution
Peak shape
Full-scale graph (atteruaticn)

Other:

ACTION: Use professional judgement to determine the
acceptability of the data.

Are the lab-generated standard mass spectra of the
identified BNA campounds present for each sample?

0o
wn

ACTION: If ary mass spectra are missing, take action
specified in 3.2 above. If Iab does not
generate their own standard spectra, make
note in "Contract Problems/Non-campliance'.

Is the RRT of each reported cowpound within 0.06 RRT
units of the standard RRT in the contimuing calibration?

o)
(o2}

Are all ions present in the standard mass spectnum at a
relative intensity greater than 10% also present in the

sample mass spectrnum?

Do sarple and standard relative ion intensities agree
within 20%?

o0}
~

(s o]
(0]

ACTION: Use professional judgement to determine
acceptability of data. If it is determined
that incorrect identifications were made,
all such data shauld be rejected, flagged
"N (presurptive evidence of the presence of
the campound) or charnged to not detected {at
+ho Falmilated detection limit).

o

.S
L)

L

]

(LX)

(X3



STANDARD OPERATING PROCEIURE Page:

of

36

Date: March 19350
Revision 7

3.

(o]

SHN OGN0 GG B0 NN GNN OB OBN NN GNR NG GBS AN NS amm o

Tentatively Identified Coampounds (TIC)
9.1 Are all Tentatively Identified Compourd Forms (Form I,

9.2

(Vo]
w

0
F

0
[$))

o

Part B) present; and do listed TICs include scan rumber
or retention time, estimated concentration and "J%

N/A

qualifier? G
Are the mass spectra for the tentatively identified '

capards and associated "best match® spectra included
in the sarple package for each of the following:

a. Samples and/or fractions as appropriate f ]
b. Blanks |

ACTION: If any TIC data are missing, take action
specified in 3.2 above.

ACTION: AAQd "J" qualifier if missing anmd "N .
qualifier to all identified TIC campourds
on Form I, Part B.

Are any TCL capoxds (fram any fraction) listed as
TIC capouds (example: 1,2-dimethylbenzene is xylene—
a VOA TCL—and should not be reported as a TIC)?

ACTION: Flag with '"R'" any TCL capard listed as a TIC.

Are all ions present in the reference mass spectrum with a
relative intensity greater than 10% also present in the

sample mass spectnum? (]

Do TIC and "best match" stardard relative ian intensities
agree within 20%? [ ]

ACTION: Use professional judgement to determine
acceptability of TIC identifications. If
it is determined that an incorrect identi-
fication was made, chamge identification to
"unknown! or to same less specific identi-
fication (example: "C3 substituted benzene")
as appropriate.

Compound Quantitation and Reported Detection Tdmits

10.1 Are there any transcription / calculation errors in

Form I results? Check at least two positive values.
Verify that the correct intermal standard, quantitation
ion, and RRF were used to calculate Form I result.

Were any errors found?

10.2 Are the CRQIs adjusted to reflect sarple dilutions

and, for soils, sarmple moisture? {‘><]

(X)




If errors are large, call lab for explanation /
resumittal, make any necessary corrections and
note errors under "Conclusians'.

¥hen a sarple is analyzed at mwore than one
dilution, the lowest CRQLs are used (unless

a QC exceedance dictates the use of the higher
CRQL data from the diluted sample amalysis).
Replace concentrations that exceed the calibration
range in the original amalysis by crossing out

‘ the "E" value on the original Form I and substi-

tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X" acruss the entire page of
all Form I's that should not be used, including
any in the sumary package.

U Standards Data (GC/MS)

11.1 Are the Reconstructed Ion Chramatograms, and data
system printouts (Quant. Reports) present for initial
and contimuing calibratien?

I ACTION:

If any calibration standard data are nissing,
take action specified in 3.2 above.

' GC/MS Initial Calibration (Form VI)

12.1 Are the Initial Calibration Forms (Form VI} present
' and caplete for the BRA fraction?

ACTION:

If any calibration standard forms are
missing, take action specified in 3.2 above.

12.2 Are response factors stable for BNAs over the
concentraticn range of the calibration (RSD <30%)?

ACTION:

ACTION:

Circle all autliers in red.

when RSD >30%, non—detects may be qualified
using professional judgement. Flag all

positive results "J". When RSD >30%, flag
all non-detects as unusable ("R"). (Region

II policy.)

12.3 Do any campounds have a RRF < 0,05?

ACTION:

ACTION:

Circle all ocutliers in red.

If any BQA capound has an average :
RRF < 0.05, flag positive results for that
corpourd as estimated (3"}, and flag non-
detects for that compound as unusable ("R"}.




WOMW

- -

K

i

4Arethereanytranscriptim/mlaﬂatimemrsin
the reporting of average response factors (RRF) or
£RSD? (caeckatleastm\ralu&sb:tifemrsam

found, check more.)

ACTICN: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note exrrors under nconclusians'.

GC/MS_Contimiing calibration (Form VII)

13.1 Are the Contiming Calibration Forms (Form VII) present
ard camplete for the BNA fractiaon? ‘ 7 (X

13.2 Has a contimuing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument?

ACTION: List below all sample analyses that were
not within twelve hoxrs of the previcus
contimiing calibratian analysis.

If any forms are nissing or no contiming
calibration standard has been analyzed within
twelve hours of every sarple analysis, call lab
for explanation / resubmittal. If contimuing
calibration data are nct available, flag all
associated sarple data as uusable ("R").

13.3 Do any contimuing calibration standard campourds have
a RRF < 0,057

ACTION: Circle all crtliers in red.

ACTION: If any BQA capard has a RRE < 0.05,
flag positive results for that capourd as

estimated ("J"), and flag non-detects for that
capard as unsable ("R").

13.4 Do any have a % difference between initial and
continuing calibration RRF > 25%7

ACTION: Circle all-outliers in red and qualify associated
sarple data as outlined in the table below:
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YES N N/A

'J' positive }'J' positive
results, 'W0¢results, "R"
non detects  1non detects

wz

.5 Are there any transcription / calculation errors in the
reporting of average response factors (RRF) or difference
($D) between initial and contiming RRFs? (Check at
least two values but if errors are fournd, check more.)

ACTION: Circle errors in red.

: If errors are large, call lab for explanation /
l resubmittal, make any necessary corrections amd
note errcrs under "Conclusians®.

iInternal Standards (Form VIII)

14.1 Are the internal standard areas (Form VIII) of every
sarple and blank within the upper and lower limits

for each contimiing calibration? ( ﬁ ]

ACTION: List all the autliers below.

Sarple # Internal Std Area Iower Limit Upper Limit

(Attach additicnal sheets if necessary.)

ACTION: If the internal standard area count is outside the upper or
lower limit, flag with “J% all positive results and non-
detects (U values) quantitated with this internal standard.
If extremely low area counts are reported, or if performance
exhibits a major abrupt drop off, flag all associated non-
detects as urusable ("R%).

14.2 Are the retention times of the intermnal starndards within
30 secords of the associated calibration standard? [)( 3

ACTION: Professional judgement should be used to qualify
data if the retention times differ by more than
30 secords.




) lield Duplicates
15.1 Were ary field cuplicates submitted for BGA analysis? { ><]

YES

l ACTION: Corpare the reported results for field duplicates
and calculate the relative percent difference.

l ACTION: Any gross variation between field duplicate

' results mist be addressad in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
‘confirmed by contacting the sampler.
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' ART C: CIDE ANALYSES
) ffic rts and rato t
i.l Are the Traffic Report Forms present for all samples? . X

ACTIN: If no, tontact lab for replacement of missing
' or illegible ccpies.

.2 Do the Traffic Reports or 1ab Rarrative indicate any
l1 problems with sample receipt, condition of samples,
analytical problems or special notations affecting

the quality of the data? [ )
ACTION: Use professianal judgement to evaluate the
effect on the quality of the data.
' ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be flagged as
estimated (J).
lHold'mq Times
.1 Have any PEST/FCB holding times, determined from date of
collection to date of extraction, been exceeded? I 1 X
Sarples for PEST/PCB analysis, both soils and waters,
' must be extracted within seven days of the date of
collection. Extracts must be analyzed within 40
days of the date of extraction.
ISurrooate Recovery (Form I1)
3.1 Are the PEST/PCB Surrcgate Recovery Summaries (Form II)
l present for each of the following matrices:
' a. Low Water [ ] )(
b. Med Water ) X
l c. Low Soil . P
d. Med Soil | (] £
'3.2 Are all the PEST/ICB sarples listed on the appropriate
Surrogate Recovery Sumaries for each of the following
matrices:
l a. low Water (] X
l b. Med Water ) X
c. low Soil ] X
l d. Med Soil . X
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ACTION: Call 1ladb for explanation / resubmittals. If
missing deliverables are wunavailable, document
effect on data under "Coxlusions" section of
reviewer narrative.

3.3Werewt_1iersmarkedcorrectlywithanasterisk? { ] X
ACTIGN: Circle all autliers in red. '

3.4 Was swrogate (DBC) recovery outside of the contract
specification for any sample or blank? (] 7(

ACTION: No qualificaticon is done if surrcgates are diluted beyond
detection. If recovery is below contract limit (but above
zero), flag all results for that sample “J%. If recovery is
zero, flag positive results "J" and non-detects “R". If
recovery for the blank is zero, flag non—detects for all
associated samples "R". If recovery is above contract
limit, flag all positive results for that sample *J", unless
in the reviewers professional judgement the high recovery
is due to co—eluting interference (check the associated
blank - if recovery is high there aiso, flag the sample
data).

3.5 Are there any transcription/calculation errors between raw
data and Form II? B ) X

ACTION: If large errors exist, call lab for explanatien /
resubmittal, make any necessary corrections amd
note errcors under "Conclusions',

.0 Matrix Spikes (Form XII}

4.1 Is the Matrix Spike Duplicate/Recovery Form (Form III)
present? [ ] X

4.2 Were matrix spikes analyzed at the requ.\red frequency
for each of the following matrices:

a. lLow Water | | Pa
b. Med Water ] X
c. Low Soil G X
d. Med Soil , () X

ACTION: If any matrix splke data are missing, take
the action specified in 3.2 above.

4.3 How many PEST/PCB spike recoveries are cutside QC limits?

Water Soils

out of 12 aut of 12
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'.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are autside QC limits?

l Water Soils
out of 6 agt of 6

I ACTION: If MS and MSD both have less than zero recovery
for an analyte, negative results for that
analyte should be rejected, and positive
l results should be flagged "J". The above
applies only to the sample used for MS/MSD
analysis. Use professional judgement in
applying this criterion to other samples.

!1anks Form
'.1 Is the Method Blank Summary (Form IV) present? [ 93 )< |

5.2 Frequency of Analysis: for the analysis of Pesticide
l TCL carpourds, has a reagent/method blank been

analyzed for each set of samples or every 20 sarples
of similar matrix (low water, med water, low soil,

mediun soil), whichever is more frequent? ] L _L

!.3 Chramatography: review the blank raw data -
chraratograms, quant reports or data system printouts.

l Is the chromatographic performance (baseline stability)
for each instrument acceptable for PESI/PCHBS? [ 3 X

l ACTION: Use professional judgement to determine the
effect on the data.

';ontamimtion

NOTE: 'Water blanks" and "distilled water blanks" are
I validated like any other sample and are not used
to qualify data. Do not confuse them with the
other QC blanks discussed below.

|6.1 Do any method/instrument/reagent blanks have positive

results for PEST/FCBs? When applied as described

below, the contaminant concentration in these blanks ><
l are miltiplied by the sample Dilution Factor. AR

6.2 Do any field/rinse blanks have positive PEST/KCB
results? : - 1 X

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.

l (Attach a separate sheet.}



only field/rinse blanks taken the same day

as the sarples are used to qualify data., Blanks
may not be qualified because of contamimation
in ancther blank. BRlanks may be qualified for
surrogate, spectral, tuning or calibration QC
provlems. .

ACTICN: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value fram all the associated blanks.

Sanpleconc<c‘RQL&i Sample conc > CRQL!

I
Reject sarple nsult} No qualification
and report CRQL;

is < 5x blank value ; & > 5x blank vaiue

is needed
cross aut ¥B" flag

.3 Are there field/rinse/equipment blanks associated with every
sarple? ]

ACTION: For low level samples, note in data assessment that
there is no associated field/rinse/equipment blank.
Exception: sarples taken fram a drinking water tap
do not have associated field blanks.

Calibration and GC Performance
.;.1 Are the following Gas Chramatograms and Data System
Printouts for both Primary and Confirmation
(confirmation standards not required if there
are no positive results above CRQL) column present:
Evaluation Standard Mix A
Evaluation Standard Mix B

Fvaluation Standard Mix C

Irdividual Standard Mix A

Individual Stardard Mix B

Multi-component Pesticides Toxaphene & Chlordane

Arcclors 1016/1260

i R N LR

Aroclors 1221, 1232, 1242, 1248, and 1234

ACTION: If mo, take action specified in 3.2 above
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YES N0 N/A

'2 1s Form VIII Pest-1 present and carplete for each GC
colum (primary and confirmation) and each 72 hour
sequence of analyses? | ¥

I ACTICN: If no, take acticn specified in 3.2 above.

3 Are there any transcription/calculation errors between raw l
data and Form VIII? D

ACTICN: If large errors exist, call lab for explanation /
l resubmittal, make any necessary corrections ard
note errors under "Conclusions',

.4 Has the total breakdown on quantitation or caonfirmation
colum exceeded 20% for DOT? I _2(_
3 X

- for Exdrin? {

l or if Endrin aldehyde and 4,4'-DDD co—elute axd there is a
peak at their retention time, has the cambined DOT and Exdrin
l breakdown exceeded 20%? 1] X

ACTICN:
a. If DOT breakdown is greater than 20% on quantitation column
l beginning with the samples following the last in control standard:

1. Flag all positive DDT results "J'.

5. If DOT was not detected but DDD and/or DOE are positive,
flag the DOT non—detect '"R'.

3. Flag positive DDD and DOE results "JN'.

4. If DOT breakdown is > 20% on confirmation column and DOT
is igdentified on quantitation column but not on confirmation
colum, use professional judgement to determine whether DOT
chould be reported on Form I (if reported, flag result "N},

b. If Erdrin breaXdown is > 20% on gquantitation colum, beginning with
the samples following the last in control standard:

1. Flag all positive Endrin results "JV.

2. If Frdrin was not detected, but Endrin Aldehyde and/or Endrin
Ketone are positive, flag the Endrin non—detect “R".

3. Flag Endrin Ketone positive results '"JN'.

4. If Prdrin breakdown is > 20% on confirmation colum and
Endrin is identified on quantitation colum but not on
confimation colum, use professional judgement to
determine whether Endrin should be reported on Form I
(if reported, flag result '"N'}.

c. 1If the cambined breakdown is used (it can only be used
if the conditions in 7.4 above are met) ard is > 20% an
quantitation colum beginning with the last in control
standard, take the actions specified in 7.4 a and b above.
1f the carbined breakdown is >20% on confirmation column
and Endrin or DOT is identified on quantitation colum
Mt not on confirmation colurm, use professional judgement
to determine whether Endrin or DOT should be reported on
Form I (if reported, flag resuit '},




YES

'5 Ts the linearity check RSD of all four calibration factors
<10% for the quantitation column?

ACTION: If no, flag positive hits for all pesticide and FCB
analytes "J" for all associated samples. Do not flag
toxaphene or DOT if they are guantified from a 3-point
calibration curve.

7.6 Is the % difference between the EVAL A and each analysis
(quantitation and confirmatian) DBC retention tire within

l oC limits (2% for packed column, 0.3% for capillary [I.D.
< 0.32 m}, 1% for megabore [0.32 < I.D. <2 me}} ?

ACTION: DBC retention time cannot be evaluated if
DEC is not detected. If it is present and
has a retention time out of QC limits, then
use professional judgement to determine the
I reliability of the analysis and flag results
"R", if appropriate.

..7 was the proper analytical sequence followed for each
22 hour period of analyses (page PEST D-36 in 8/87 SW).

determine the severity of the effect
cn the data and accept or reject it
accordingly. Generally, the effect

l is negligible unless the sequence was
grossly altered or the calibration was
also auat of limits.

lg‘ticide/PCB Standards Summary

l ACTION: If no, use professional judgement to

.1 Is Form IX present ard camplete for each GC column and
' 72 hr sequence of analyses?

ACTION: If no, take action specified in 3.2 above.

l.z Are there any transcription/calculation errors between
raw data and Form IX?

l . ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
ncte errors under "Conclusions'.

l.3 Is DOT retention time for packed colums > 12 min
(except OV-1 and OV-101 colums)?

ACTION: If no, check that there is adeguate resolution
between individual components. If not, flag
results for compourds that interfere with each

l other (co—elute) "R".

8.4 Do all stardard retention times fall within the windows
l established for the first IND A and IND B analyses?

G

NO

N/A

X
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ACTION: Beginning with the samples following the
last in control standard, check to see if
retention times. If no peaks are found ard,
DEC is visible non-detects are valid. 1If
l peaks are present and cannct be identified
through "pattern recognition" or a consistent
ghift in stardard retention times, flag all
affected capourd results "RY,
!.5 Are the cantimuing calibration standard calibration
factors within 15% (for quantitation colum) or
. 20% (for confirmation column) of the initial (at
beginning of 72 hr sequence) calibration factors? L3 i
ACTION: If no, flag all associated positive results
", Use professional judgement to determine
whether or not to flag non-detects.
Ie__ﬁicideLP_C__B_ Igentification
9.1 Is Form X caplete for every sample in which a
pesticide or PCB wes detected? [ ) ><
ACTION: If no, take action specified in 3.2 above.
l.z Are there any transcription errors between raw
data and Form X? ' ) P
l ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errcors under "Conclusions'.
'.3 Are retention times of sample compourds within the
calculated retention time windows for both quantitation
l and confirmation analyses? () P
Was GC/MS confirmation provided when required (when
capound concentration is > 10 ug/ml in final extract)? {3 X
l ACTION: Reject ("R") all positive results (meeting
quantitation colum criteria, but missing
confirmation by a second colum or GC/MS (if
I appropriate). Also, reject ("R"} all positive
results not meeting retention time window
criteria unless associated standard corpaunds
l are similarly biased (i.e. base on RRIT to DBC).
9.4 Check chromatograms for false negetives, especially for
the multiple peak camponents toxaphene and KB!s. Were
there any false negatives? L] 7<

ACTION: If appropriate FCB standards were not analyzed,
l or if the lab performed no confirmation analysis,
flag the appropriate data with an '"R'".
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Compoud Quantitation and Reported Detection jdmits
10.1 Are there any transcription / calculation errers in
Form I results? Check at least two positive values.
' © Were any errors found? 3 X

NOTE: Sirmple peak pesticide results can be checked for
rough agreement between quantitative resuits
cotained on the two GC oolums. The reviewer
should use professional judgement to decide
whether a mxch larger concentration cbtained
on one colum versus the other indicates the
prse:ceofanmterfenngcmpo.n’d If an
interfering campound is indicated, the lower
of the two values should be reported and
qualified as presurptively present at an
estimated quantity ("JN"). This necessitates
a determination of an estimated concentration
on the confirmation colurn. The narrative
shauld indicate that the presence of interferences
has cbscured the atterpt at a second colum
confirmaticn.

10.2 Are the CRQIs adjusted to reflect sample dilutions
ard, for soils, sample roisture? 1 A

ACTION: If errors are large, call lab for explanation /
resutmittal, make any necessary corrections angd
note errors under "Conclusions'.

ACTION: When a sample is analyzed at more than ane
dilution, the lowest CRQLs are used (unless
a OC exceedance dictates the use of the higher
CROL data from the diluted sample analysis).
Replaoe concentrations that exceed the calibratien
range in the original analysis by crossing out
the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sarple. Specify which Form I is to be used,
then draw a red "X" across the entire page of
all Form I's that should not be used, including

any in the sumary package.

0 Chroratogram Quality
11.1 Were baselines stable? L) X
11.2 Were any electropositive displacement (negative
peaks) or wmsual peaks seen? (] )4

11.3 Were early eluting peaks (for early eluting
analytes) resolved to baseline? [ ] e

ACTION: For 11.1 amd 11.2, coment only. For 11.3,
reject ("R") thcse analytes that are not
sufficiently resolved.
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ield lica

12.1 Were any field duplicates sumitted for PEST/PCB
analysis? (] P

ACTION: Campare the reported results for field duplicates
and calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
results must be addressed in the reviewer
 narrative. However, if large differences exist,
- identification of field duplicates should be
confirmed by contacting the sampler.
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APPENDIX A.6
REJPCTION SUMMARY FORM
(No. of Campounds/Na. of Fractions (Samples)
Type of Review:_ Jufn Ui Lot P92 Date:__ 2/ 7/7/ Case #: ‘706 79 410/
Project: Z\/LIA/[DC(’A:’C /; / //‘70/{)/0/” Lab Name: Vorsmr /;"7,%'7/‘1»«/ iaoc/m r/iv(‘("-”v‘-'(_("
4 . V4 . - 7 ~—r

Number of Samples: &

Reviewer's Initials: <<

s

Analytes Rejected Nue to Exceeding Review Criteria:

(G Contariatalfalie +e rmM, rg,
nebgd- “ii | Falis —ve- Total # Rejected/
Surrogates{Holding Time{Calibration Contamination ID Other |Total # les|Total # in all Samples
Acids (15) VA ' ~
[€ )
B/N (5@) Y O O O 0 o & i
3y f 5
VOA (35) 2 O O O ' O 0 x / 272
PEST (20) — A o
PCB (7) — Wt |
o0 (1) 4 ~ "’/7' ~ >
* ‘:u "] *“‘. ./_ ' .
dat {» wernad blouk - Analytes Estimated Due to Exceeding Review Criteria for:
Acids (15) 1 NA : N
b
B/N (ég) o O O o 0 O ¢ /125>
3
VOA (35) o 0 0 o 0 O £ - %27
PEST (20) NA >
Ch (7) MA . >
a0 (1) N4 >,




ORGANIC REGIONAL DATA ASSESSMENT

'S

CASE NO. 4067 & yypt SITE _ [Io/arol

LABORATORY _ UV sir G~/ amefornef NO. OF SAMPLES/ .
jpf’/r,d/ f(’/g’;&-LJ MATRIX é;,/fz-‘i/

sows__2/8F REVIEWER (IF NOT ESD) _A/YS_Lopo afoce
REVIEWER'S NAME _ ~ Zomus. Lo Sooritic

DPO: ACTION m v COMPLETION DATE ___2/2/%/

DATA ASSESSMENT SUMMARY

BNA

HOLDING TIMES o
GC/MS TUNE/INSTR. PERFORM. £
CALIBRATIONS _0
o
~

BLANKS
SURROGATES _
MATRIX SPIKE/DUP O
OTHER QC (m o8, P, w8) L N A
INTERNAL STANDARDS for) o
COMPOUND IDENTIFICATION o s
SYSTEM PERFORMANCE Ja o
OVERALL ASSESSMENT 0 O

o
o
%
)
o
X

{

O = Data had no problems/or qualified due to minor probiems.
M @ = Dat qualified due to major problems.

U = Data unaceceptable.

X = Problems, but do not affect dats -

)
ACTION ITEMS: X 7 Aceanphlhpne AP0 cchide Cc L b o ¢ ’OL,J////"UJ//O/(

PSSy A< 4o J2 cHlue ;’fff///f’ /5/?”/{‘/.

- AREAS OF CONCERN:

NOTABLE PERFORMANCE:




Begron 1L

ﬂZﬁr//ﬁ Dt Valid o
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ATTACHMENT 1

SOP NO. HW-6
PAGE | OF /&

TOTAL REVIEW

CLP DATA ASSESSMENT

Functional Guidelines for Evaluating Oi?aniciuhnalysis
(9/:'1/‘

case No. 305; Y0/ SDG No._ LABORATORY Mo/ond  SITE_/7o/3r5 o
{gd%w/
Servicd

DATA ASSESSMENT:

The current functional guidelines (1988} for evaluating organic
data have been appiied.

All data are valid and acceptable except those analytes which
have been qualified with a "J" {(estimated), nyv (non-getects), "R"
(unusable) ,or "JN" (presumptive evidence for the presence of the
material at an estimated value). All action is detailed on the

attached sheets.

Two facts should be noted by all data users. First, the “R"
flag means that the associated value is unusable. In other words,
due to significant QC problems the analysis is invalid and provides
no information as to whether the compound is present or not. "R"
values should not appear on data tables because they cannot be
relied upon, even as a last resort. The second fact to Xeep in
mind is that no compound concentration, even if it has passed all
OC tests, is guaranteed to Dbe accurate. Strict QC serves to
increase confidence in data but any value potentially contains

error.

Reviewer's ;7// 272;{/
Signature: Aé{’ Rt Date: X / 7 /19 9/

e
~ —
Verified By:@.z,/;,,;/_%. L R pate: Z /13 /19
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ATTACHMENT 1 ' + PAGEQOF /
SOP NO. HW-6

DATA ASSESSMENT:
1. HOLDING TIME:

The amount of an analyte in a sample can change with time due
to chemical instability, degradation, volatilization, etc. If the
specified holding time is exceeded, the data may not be valig.
Those analytes detected in the samples whose holding time has been
exceeded will be qgualified as estimated, "J". The non-detects
(sample quantitation limits) will be flagged as estimated, "J", or

unusable, "R", if the holding times are grossly exceeded.

The following action was taken in the samples and analytes
shown due to excessive holding time.

None
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ATTACHMENT 1
SOP NO. HW-6

DATA ASSESSMENT:
>.  BLANK CONTAMINATION:

Quality assurance (QA) blanks, i.e., method, trip field, rinse
and water blanks are prepared to jdentify any contamination which
may have been introduced into the samples during sample preparation
or field activity. Method blanks measure laboratory contamination.
Trip blanks measure cross-contamination of samples during shipment.
Field blanks measure Cross- contamination of samples during field
operations. If the concentration of the analyte is less than 5
times the blank contaminant level (10 times for the comnon
contaminants), the analytes are qualified as non- detects, ngn,
The following analytes in the samples shown were qualified with "U"

for these reasons:

A) Method blank contamination ,, -
Lol

B) Field or rinse blank contamination ("water Dblanks" oOr
ndistilled water blanks" are validated like any other sample)
Noae

C) Trip blank contamination
Nhn?



PAGE Y OF /A
ATTACHMENT 1
SOP NO. HW-6

DATA ASSESSMENT:
3. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established to ensure
adequate mass resolution, proper identification of compounds, and
to some degree, sufficient instrument sensitivity. These criteria
are not sample specific. Instrument performance 1is determined
using standard materials. Therefore, these criteria should be met
in all circumstances. The tuning standard for volatile organics
is bromofluocrobenzene {BFB) ang for semi-volatiles is
decafluorotriphenyl- phosphine (DFTPP).

If the mass calibration is in error, all associated data will
be classified as unusable, "R". Neae
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ATTACHMENT 1

SOP NO. HW-6

DATA ASSESSMENT:

4. CALIBRATION:

satisfactory instrument calibration is established to ensure
that the jpstrument is capable of producing acceptable quantitative
data. . An initial calibration demonstrates that the instrument is
capable of giving acceptable performance at the beginning of an
experimental sequence. The continuing calibration checks document
that the instrument is giving satisfactory daily performance.

A) RESPONSE FACTOR:

ures the ijnstrument's response to
The response factor for the Target
in both the jnitial and
indicates a serious

nsitivity). Analytes
All

The response factor meas
specific chemical compounds.
compound List (TCL) must be 2 0.05
continuing calibrations. A value < 0.05
detection and guantitation problem (poor se
detected in the sample will be qualified as estimated, "J".
non-detects for that compound will be rejected ("R"). Kon

'J'[ >
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SOP NO. HW-6

DATA ASSESSMENT:
5. CALIBRATION:

A) PERCENT RELATIVE STANDARD DEVIATION (%$RSD) AND PERCENT
DIFFERENCE (%D):

Pércent RSD is calculated from the initial calibration and is
used to indicate the stability of the specific compound response
factor over increasing concentration. Percent D compares the
response factor of the continuing calibration check to the mean
response factor (RRF} from the initial calibration. Percent D is
a measure of the instrument's daily performance. Percent RSD must
be <30% and %D must be <25%. A value outside of these limits
indicates potential detection and gquantitation errors. For these
reasons, all positive results are flagged as estimated, "J" and
non-detects are flagged ®*UJ" (if %D or RSD >50%). If there is a
gross deviation of %RSD and %D, the non-detects may be rejected
("R"). #ong

For the PCB/PESTICIDE fraction, %RSD for aldrin, endrin, DDT,
and dibutylchlorendate must not exceed 10%. Percent D must be
within 15% on the quantitation column and 20% on the confirmation
column. Na
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ATTACHMENT PAGE_7 OF /2
SOP NO. HW-6

DATA ASSESSMENT:

6. SURROG#&ES:

ate compounds prior to sample

laboratory performance and
If the measured surrogate

fications, gualifications
hown below.
None

A1l samples are spiked with surrog
preparation to evaluate overall
efficiency of the analytical technique.
concentrations were outside.contract.speci
were applied to the samples and analytes as s




ATTACHMENT 1 PAGES OF /R

SOP NO. HW-6

DATA ASSESSMENT:
7. INTERNAL STANDARDS PERFORMANCE:

Internal standard (IS} performance criteria ensure .that the
GC/MS sensitivity and response are stable during every experimental
run. The internal standard area count musSt not vary by more than
a factor of 2 (-50% to +100%) from the associated continuing
calibration standard. The retention time of the internal standarad
must not vary more than +30 seconds from the associated continuing
calibration standard. If the area count is outside the (-50% to
+100%) range of the associated standard, all of the positive
results for compounds quantitated using that IS are qualified as
estimated, "J", and all non-detects as n3jJ", or "R" if there is a
severe loss of sensitivity.

1f an internal standard retention time varies by more than 30
seconds, the reviewer will use professional judgment to determine
either partial or total rejection of the data for that sample

fraction.

Ncne




ATTACHMENT 1 PAGET OF /4
SOP NO. EW-6

DATA ASSESSMENT:
8. COMPOUND IDENTIFICATION:
A) VOLATILE AND SEMI-VOLATILE FRACTIONS:

TCL compounds are identified on the GC/MS Dby using the
analyte’s relative retention time (RRT) and by comparison to the
ion spectra obtained from known standards. For the results to be
a positive hit, the sample peak must be within + 0.06 RRT units of
the standard compound and have an ion spectra which has a ratio of
the primary and secondary m/e intensities within 20% of that in the
standard compound. For the tentatively identified compounds (TIC)
the ion spectra must match accurately. In the cases where there
is not an adequate ion spectrum match, the laboratory may have
provided false positive identifications. ic..e

B) PESTICIDE FRACTION:

The retention times of reported compounds must fall within the
calculated retention time windows for the two chromatographic
columns and a GC/MS confirmation is required if the concentration
exceeds 10 ng/ml in the final sample extract./vﬂ




ATTACHMENT 1 PAGE /g OF /A
SOP NO. HW-6

DATA ASSESSMENT:
9, MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:

The MS/MSD data are generated to determine the long-term
precision and accuracy of the analytical method in wvarious

matrices. The MS/MSD may be used in conjunction with other QC
criteria for some additional qualification of the data.

Atenmphfnenc  APD 21, @C (~ih 19,
Ao Tualr/ft-‘l//m WEe® netsscenv AS no /a,{.'/././c /‘&5«.//2(1 /;/‘ n(ennyon//h.w

Were re or/‘cu{ ) f'l\: 6,204 —
e ¢ ogiom [ {r?mlo/t’/ 1éTPe3~0




ATTACHMENT 1 PAGE [ OF /&
SOP NO. HW-6

DATA ASSESSMENT:

10. OTHER QC DATA OUT OF SPECIFICATION:
NCI)@

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT {(continued on next
page if necessary):

e /""’A"“"’["’“ 6’)‘(@6’&/ QL damit- o 974///4<»f)4¢4,; e /1p5Jm,,7

12. CONTRACT PROBLEMS NON—COMPLIANCE:
N ae

13. This package contains re-extraction, re-analysis oOr
dilution. Upon reviewing the QA results, the following form

I(s) are identified to be used.
Mone

-

C— e = e —



ATTACHMENT 1 PAGE (3 OF /4
SOP NO. HW-6

DATA ASSESSMENT:
11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued):

N#A



APPENDIX A: QUALIFIED
LABORATORY RESULTS

NUS CORPORATION




MARYLAND SPECTRAL SERVICES, iNC.
1500 Caton Center Drive Baltimore, MD 21227

VOLATILE ORGANICS BY EPA GC/MS METHOO 8240

CLIENT SAMPLE 1D: MGSB01-01 vBLXi1215
CONTROL-4101
LAB SAMPLE 10D: 90121428 METHOD_BLAKK
SAMPLE DATE: 12/10/90
VERSAR RECEIVED DATE: 12/13/90
ANALYSIS DATE: 12/15/90 12/15/90
FILE NAME: 1214280 1215VBLKAY
INSTRUMENT 1D: MSA MSA
% MOISTURE: 18 N/A
MATRIX: SOIL SolL
UNITS: UG/XG UG/XG
DILUTION FACTCR: 1.6 1.0
VOLATILE COMPOUNDS (These results are reported on a Dry Weight Basis.)

Acetone

Benzene :
8romodichloromethane
Bromoform
gromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichioroethene
1,2-Dichlorcethene (total)
1,2-Dichloropropane

trans-1,3-Bichlorcpropene
cis-1,3-Dichloropropene
Ethylbenzene

2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethene
Vinyl Acetate
vinyl Chloride
Xylene (total)

8 - Detected inm Lab Blank. U - Below Reported Quantitation Level. J - Estimated Value. ]_




MARYLAND SPECTRAL SERVICES, INC.
1500 Caton Cenler Drive Baltimore, MD 21227

VOLATILE ORGANICS BY EPA GC/MS METHOO 8240

CLIENT SAMPLE 1D: RLDBLK12-14 VBLK12168

HOLD_BLANK
LAB SAMPLE 1D: HLDBLK12-14 METHOO_BLANK
SAMPLE DATE: 12/14/90
RECEIVED DATE: 12/14/90
ANALYSIS DATE: 12/16/90 12/16/90
FILE NAME: HLDBLK1214 1216VBLKB1
INSTRUMENT 1D: MSB MSB
MATRIX: WATER WATER
UNITS: uG/L UG/L
DILUTION FACTOR: 1.0 1.0
VOLATILE COMPOUNDS
Acetone 10 U 10 U
Benzene 5.0 U 5.0 U
8romod i chlorome thane 5.0 U .0 U
Bromeform 5.0 U 5.0 U
g8 romomethane 10 U 10 U
2-Butanone 10 U 0 U
Carbon Disutfide 5.9 U 5.0 U
Carbon Tetrachleride 5.0 U 5.0 U
thlorobenzene 5.0 U 5.0 U
Chioroethane 10 U 10 U
Chloroform 5.0 U 5.0 U
Chloromethane ' 100 U 10 U
Dibromochloromethane .0 U 5.0 U
1,2-Dichloroethane 5.0 U 5.0 U
1,1-Dichloroethane 5.0 U 5.0 U
1,1-Dichlorcethene 5.0 U 5.0 U
1,2-Dichlorcethene (total) 5.0 U 5.0 U
1,2-Dichloropropane 5.0 U 5.0 U
trans-1,3-Dichloropropene 5.0 U s.0 U
cis-1,3-Dichloropropene 5.0 U 5.0 U
Ethylbenzene 5.0 U 5.0 U
2-Hexanone 10 U 10 U
4-Methyl-2-Pentanone M IRY) 10 U
Methylene Chioride 5.0 U 5.0 U
Styrene 5.0 U 5.0 U
1,1,2,2-1’etrachlorcethane 5.0 U 5.0 U
Tetrachloroethene 5.0 U 5.0 U
Toluene 5.0 U 5.0 U
1,1,1-Trichloroethane 5.0 U 5.0 U
1,1,2-Trichloroethane 5.0 U 5.0 U
Trichloroethene 5.0 U 5.0 V
vinyl Acetate 10 U 10 U
vinyl Chloride 10 U 0 U
Xylene (total) 5.0 U 5.0 U
8 - Detected in Lab Blank. U - Below Reported Quantitation Level. J - Estimated Value. 1 00 4



MARYLAND SPECTRAL SERVICES, INC.
1500 Caton Center Drive  Baltimore, MD 21227

VOLATILE ORGANICS BY EPA GC/MS METHOD 8240

CLIENT SAMPLE 1D: MGTPO1-01 MCTPO2-01 MGTP02-01-DP MGTP0O3-C1 MGIPG4L-01 MGTPOS -0t
CONTROL-4067 CONTROL-4067 CONTROL-4067 CONTROL-4067 CONTROL-40647 CONTROL-4067
LAB SAMPLE 1D: 90121429 90121430 90121431 90121432 90121433 90121434
SAMPLE DATE: 12/06/90 12/06/90 12/06/90 12/06/90 12/07/90Q 12707790
VERSAR RECEIVED DATE: 12/08/99 12/08/90 12/08/90 12/08/9C 12/08/90 12/08/790
ANALYSIS DATE: 12/715/%0 12/15/90 12/15/90 12/15/90 12/15/90 12715790
FILE NAME: 121429 121430 121631 121432 121433 121434
INSTRUMENT 1D: MSA HSA MSA MSA
X MOISTURE: 13 20 21 22
MATRIX: SOIL SOiL SOIL SOIL
UNITS: UG/XG UG/KG UG/XG UG/XG
DILUTION FACTOR: 1.0 1.0 1.0 1.0
VOLATILE COMPOUNDS (These resuits are reported on a Dry Weight Basis.)

Acetone

Benzene
gromodichloromethane
Bromoform

8romome thane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

CcCcCcccC

Dibromochloromethane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Oichloroethene (total)
1,2-Dichloropropane

CcCocCcaocCcC

trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Ethylbenzene

2-Hexanone
4-Methyl-2-Pentancne
Methylene Chloride

cocCccCccco

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

[ =B i e -~ o

Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylene (total)

CcCCceccoC

B - Detected in Lab Blenk. U - Below Reported Quantitation Level, J - Estimated Vsive.




MARYLAND SPECTRAL SERVICES, iNC.
1500 Caton Center Drive Baltimore, MD 21227

VOLATILE ORGANICS BY EPA GC/MS METHCO 8240

CLIENT SAMPLE 1D: MGSB02-01 vBLK1215
CONTROL-4067

LAB SAMPLE 1D: 90121435 METHOD_BLANK
SAMPLE DATE: 12/07/90
VERSAR RECEIVED DATE: 12/08/%9¢

ANALYSIS DATE: 12/15/90 12/15/90

FILE NAME: 121435 1215VBLKA1

INSTRUMENT ID: MSA MSA

- % MOISTURE: 5 N/A

MATRIX: SOIL SOIL

UNITS: UG/KG UG/KG

DILUTION FACTOR: 1.0 1.9

VOLATILE COMPOUNDS (These results are reported on a Dry Weight Basis.)

Acetone

Benzene 5.3
gromodichloromethane 5.3
Bromoform 5.3
8romomethane 11
2-8utancne . 11

Carbon Disulfide 5.3
Carbon Tetrachloride 5.3
Chlorobenzene 5.3
Chlorcethane 11
Chloroform 5.3
Chloromethane 11

CCE € & & C

Dibremochloromethane 5.3
1,2-Dichlorcethane 5.3
1,1-0ichloroethane 5.3
1,1-Dichleroethene 5.3
1,2-Dichlorocethene (total) 5.3
1,2-Dichlorcpropane 5.3

CC € CcC

trans-1,3-0ichloropropene
cis=1,3-Dichloropropene
Ethylbenzene

2-Kexanone
4L-Methyl-2-Pentancne
Methylene Chloride

[ QN =S =I o a gy~

Styrene
1,1,2,2-Tetrachloroethane
Tetrachlorcethene

Toluene
1,1,1-Trichlcroethane
1,1,2-Trichloroethane

e cCcEe ¢ C

Trichloroethene
Vinyl Acetate
vinyl Chioride
Xylene (total)

[ =S =R o =

8 - Detected in Lab 8lank, U - Below Reported cuantitation Level., J - Estimated Value. ]— [)(} 75
\




MARYLAND SPECTRAL SERVICES, INC.
1500 Caton Center Drive  Baltimore, MD 21227

VOLATILE ORGANICS BY EPA GC/MS METRDD 8240

CLIENT SAMPLE ID:  HLDBLX12-14 VBLK12168
KOLD_BLANK
LAB SAMPLE 1D:  HLDBLKI2-14 METHOD_BLANK
SAMPLE DATE: 12/14/90
RECEIVED DATE: 12/14/90
ANALYSIS DATE: 12/16/90 12/16/90
FILE NAME:  KWLDBLK1214  1216VBLKEY
INSTRUMENT 1D: MsB HsB
MATRIX: WATER WATER
UNITS: uG/L UG/t
DILUTION FACTOR:

Acetone

Benzene
sromodichlcromethane
gromoform

g romomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane

chloroform
Chlcromethane

Dibromochloromethane
1,2-Dichloroethene
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
1,2-0ichloropropane

[ g ol =g og e oy

trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Ethylbenzene

2- Kexanone
4-Kethyl-2-Pentanone
Methylene Chloride

(ol < i ol gy o

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,1=Trichteroethane
1,1,2-Trichlorocethane

cEccCcecceccC

Trichloroethene
vinyl Acetate
vinyl Chloride
Xylene (total)

ccCceccCc

g - Detected in Lab Blank. U - Below Reported ouantitation Level. J - Estimated Value,




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

MGTP01-01
Name: VERSAR INC Contract:
Jlode: VERSAR Case No.: 4067 SAS No. SDG No.: 1
caax: (soil/water) SOIL Lab Sample ID: 39709
_n!e wt/vol: _30.1 (g/mL) G Lab File ID: wWl491
v‘: (low/med) LOW Date Received: 12/08/90
“oisture: not dec. 15 dec. Date Extracted: 12/10/90
:'ction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/10/91
:ileanup: (¥Y/N) N pH: 2.5 Dilution Factor: 1.0
. CONCENTRATION UNITS:
CAS NO. COMPGOUND (ug/L or ug/Kg) UG/XG Q
91-20=3===—=w==- Naphthalene 390 9]
208-96=8======== Acenaphthylene 390 U
83-32-9======-<-=Acenaphthene 390 U
86=73=7—=w—em—e= Fluorene 390 U
85=-01-8~====~~---Phenanthrene 390 U
120=12=7==—-=—=—==Anthracene 390 U
206-44~0-=-=--==Fluoranthene 390 U
129-00=-0=====---Pyrene 390 U
56=55=3~—=--=—-==Benzo(a)anthracene 390 9)
218-01-9—-===—-==Chrysene 390 U
205-99=2=-—=———- Benzo(b) fluoranthene 390 U
207=-08=9====———= Benzo (k) fluoranthene 390 U
50=32=-8==——=——== Benzo(a)pyrene 390 U
193-39=5====—-==Indeno(l1,2,3~-cd)pyrene 380 U
53=70=3=====——=- Dibenz(a,h)anthracene 390 U
191-24-2~-~=-=--==Benzo(g,h,i)perylene 390 U

FORM I SV-2

1/87 Rev.

100015



l ' MGTP02-01
Name: VERSAR INC Contract:

1B EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

lCode: VERSAR Case No.: 4067 SAS No.: SDG No.: 1

!ix: (soil/water) SOIL Lab Sample ID: 39710

le wt/vol: 30.0 (g/mL) Lab File ID: Wwi492

'Il: (low/med) LOW Date Received: 12/08/90
4foisture: not dec. __18 dec. Date Extracted: 12/10/90
:laction: (SepF/Cont/Sonc) Date Analyzed: 01/30/91
JaCleanup: (Y/N) N__ Dilution Factor: 1.00

I CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG

91-20-3===——===——- Naphthalene 400
208-96-8=======- Acenaphthylene 400
83-32=9====e-==-Acenaphthene 400
86-73-7—-———==—==—— Fluorene 400
85-01-8-====c——- Phenanthrene 400
120-12-7 ——=ew——- Anthracene 400
206-44-0--=-=--—==-Fluoranthene 400
129-00=-0=======- Pyrene 400
56=-55-3==—=ecca= Benzof{a)anthracene 400
218-01-9-~==--==Chrysene 400
205-99-2—===—=-=- Benzo{b)} flucranthene 400
207-08-9~==e—-——- Benzo(k} fluoranthene 400
50-32-8====e——=- Benzo{a)pyrene 400
193-39=-5-===-==-Indeno({l, 2,3~-cd)pyrene 400
53-70=3==—=eme=- Dibenz(a,h})anthracene 400
191-24-2~-====-==-Benzo{(g,h,i)perylene 400

acQcagaQacagaaaacacaa

FORM I SV-3 1/87 Rev.

10002¢




iame: VERSAR INC
b

ode: VERSAR Case No.: 4067 SAS No.

1iB

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

:lix: (soil/water) SOIL

ple wt/vol: 30.0 (g/mL) G

Y

(low/med) LOW

Contract:

EPA SAMPLE NO.

MGTP02-01DP

SDG No.: 1
Lab Sample ID: 39711

Lab File ID: w1483

Date Received: 12/08/90

Ygisture: not dec. 18 dec. Date Extracted: 12/10/90

:lction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/10/91

-1Cleanup: (Y/N) N __ pH: 7.5 Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20=3=m—====== Naphthalene 400 U
208-96-8—--=--===Acenaphthylene 400 U
83-32=-9———=e—==- Acenaphthene 400 |9f
86=73=T7~=—w—=———=— Fluorene 400 8)
85-01=-8-=--==--~=Phenanthrene 400 U
120~12=7——=====- Anthracene 400 U
206=44-0-=-=-====Fluoranthene 400 U
129-00-0===e====~ Pyrene 400 |U
56=55=3—=—=erw=- Benzoc(a)anthracene 400 U
218-01-9~===-==-Chrysene 400 U
205-99-2===-=---=Benzo(b) fluoranthene 400 U
207-08=9===--~==Benzo({k} fluoranthene 400 9]
50-32=-8~—===== -=-Benzo({a)pyrene 400 U
193-39=5========Indenc({l1,2,3=-cd)pyrene 400 U
53=70=3====—e==- Dibenz(a,h)anthracene 400 U
191-24~2=-=-=—-===Benzo{g,h,i}perylene 400 U

FORM I SV-4

1/87 Rev.

100037




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
l MGTPO3~01
Name: VERSAR INC Contract: ‘

'Code: VERSAR Case No.: 4067 SAS No.: SDG No.: 1

Zix: (soil/water) SOIL Lab Sample ID: 39712

!le wt/vol: 30.0 (g/nl) G Lab File ID: Wil494

'1: (low/med) LOW Date Received: 12/08/90

{oisture: not dec. 41 dec. Date Extracted: 12/10/90

-laction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/310/91

Z Cleanup: (¥Y/N) XN pH: 2.4 Dilution Factor: 1.00

' CONCENTRATION UNITS:
CAS NO. COMPGOUND (ug/L or ug/Kg) UG/KG Q

l 91-20=3==—=e—m——-— Naphthalene 560 0]
208-96-8——=—==—=- Acenaphthylene 560 U

I 83-32-9-—==mmmmm Acenaphthene 560 |U
86=73 =7 ~=mem————— Fluorene 560 U
85-01-8=====w—=- Phenanthrene 560 U
120-12-7====-===Anthracene 560 U
206-44-0--=~—-==-Fluoranthene 340 J
129-00-0-==————- Pyrene 260 J
56=-55=3-——=—===- Benzo{a)anthracene 560 U

' 218-01-9-~=——-==-Chrysene 560 U
205-99-2——=—===- Benzo{b}) fluoranthene 560 U
207-08-9——=—m=—- Benzo(k) fluoranthene 560 U

I 50-32-8===—=——==- Benzo({a)pyrene 560 |U
193-39-5====<==-Indeno{i, 2,3-cd)pyrene 560 U
53-70-3~====ee=-- Dibenz(a,h)anthracene 560 U

' 191-24~2~-===—-==-Benzo{(g,h, i)perylene 560 U

FORM I SV-5 1/87 Re
' U




. MGTPO04~01
Name: VERSAR INC Contract: '

1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

'ode: VERSAR Case No.: 4067 SAS No.: SDG No.: ]

jx: (soil/water) SOIL Lab Sample ID: 39715

e wt/vol: 3¢.0 (g/mlL) Lab File ID: w1497

1: (low/med) LOW Date Received: 12/08/90
oisture: not dec. __33 dec. Date Extracted: 12/10/90
z'ction: (SepF/Cont/Sonc) _ Date Analyzed: 01/10/91
Cleanup: (Y/N) N__ . Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (vg/L or ug/Kg) UG/KG

91-20-3==——==——- Naphthalene 490
208-96-8=====—m- Acenaphthylene 490
83-32-9~======-==Acenaphthene 490
86-73 =7 ~m—cwe——— Fluocrene 490
85-01=8«======--Phenanthrene 490
120-12-~7=====-==Anthracene 490
206~44~0=====~=~=Flucoranthene 490
129-00-0~=—===== Pyrene 490
56=-55+3-==== ----Benzo(a)anthracene 490
218-01-9=====—-==Chrysene 490
205-99~2-~wwe——= Benzo{b) flucranthene 490
207-08-9~=-===-=-=-Benzo(k) fluoranthene 490
50-32-8=====ec=w Benzo(a)pyrene 490
193-39-5-====-== Indenc(1,2,3-cd)pyrene 4S80
53-70-3===-==-=-=Dibenz(a,h)anthracene 490
191-24-2--=-==--=Benzo(g,h, 1) perylene 490

cacccccccccocgaaaocaaa

FORM I SV-6 '1/87 Rev.

100061




Name: VERSAR INC Contract:

2

m!

ode: VERSAR Case No.: 4067 SAS No.:

X2

1B

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(soil/water) SOIL

e wt/vol: 30.2 (g/mL) G

VJ‘ :

(low/med) ICW

MGTP0O5-01

SDG No.: 1

Lab Sample ID: 39716

Lab File ID: wlj9o8

Date Received: 12/08/90

Moisture: not dec. 35 dec. Date Extracted: 12/10/90

t'action: (SepF/Cont/Sconc) SONC Date Analyzed: 01/10/91

C_':leanup: (Y/N) N___ pH: 2.7 Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3--------=-Naphthalene 500 U
208-96-8==—=—=—— Acenaphthylene 280 J
83-32-9-=——=-—=- Acenaphthene 500 U
B6-73~7————=———— Fluorene 220 J
85-01-8~==—=———- Phenanthrene 1900
120-12-7--==--=-Anthracene 220 JX
206-44-0———==n=- Fluoranthene 1500
129-00=-0=~====== Pyrene 1100
56-55-3————e-—=- Benzo(a)anthracene 490 J
218=01=9====-=-==Chrysene 500 U
205-99-2======—— Benzo{b) fluoranthene 570
207-08-9~-——==———- Benzo{k} fluoranthene 410 J
50-32-8======= -~Benzo{a)pyrene 470 J
193-39=-5=====-~=Indeno(l,2,3~-cd)pyrene 4GO J
53-70-3-—=we=m—u- Dibenz(a,h)anthracene 500 U
191-24-2--—-=-=-==Benzo{g,h,i)perylene 250 JX

FORM I SV-7

1/87 Rev.

100070



Name: VERSAR INC Contract:
1. Code: VERSAR Case No.: 4067 SAS No.
1Jkix: (soil/water) SOIL
mple wt/vol: _3¢.1 (g/nl) G

zlal:

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(low/med) LOW

EPA SAMPLE NO.

MGSB02-01

SDG No.: 1

Lab Sample ID: 39717

Lab File ID: W1505

Date Received: 12/08/90

Moisture: not dec. 30 dec. Date Extracted: 12/10/90
:llaction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/11/91
Ji Cleanup: (Y/N) N pH: 8.5 Dilution Factor: 1.0

. CONCENTRATION UNITS:

' CAS NO. COMPOUND (vg/L or ug/Kg) UG/KG Q
91-20-3====e——=- Naphthalene 470 U
208-96-8===-=—-===Acenaphthylene 470 U

' 83-32-9———=r—w=- Acenaphthene 470 U
86-73~7———=——==-— Fluorene 470 U
85-01-8-=—====== Phenanthrene 470 U

' 120-12-7=—=——=mv Anthracene 470 U
206-44-0-~=--==-Fluoranthene 470 6]
129-00=0====——«=Pyrene 470 U
56=-55=3==—oc—aa- Benzof(a)anthracene 470 U

l 218-01-9-==——==- Chrysene 470 U
205-99-2-—=—==m—= Benzo(b) fluoranthene 470 U
207-08=9—==——=w=- Benzo{(k) fluoranthene 470 U

l 50-32-8==-==-===Benzo(a)pyrene 470 U
193-39=5=—om———— Indeno({1,2,3-cd)pyrene 470 U
53=70=3==—=maa=- Dibenz(a,h)anthracene 470 9]

l 191-24=2-==——==n Benzo({(g,h,i)perylene 470 |U

' FORM I SV-1 1/87 Rev.

\CQ\\(



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

MSBLANK
iame: VERSAR INC Contract:
ode: VERSAR Case No.: 4067 SAS No.: SDG No.: 1
z.x: (soil/water) SOIL Lab Sample ID: MSTD3772
ple wt/vol: 30.0 (g/mL) G ____ Lab File ID: W1ls06
4: (low/med) ILOW Date Received:
cisture: not dec. dec. Date Extracted: 12/10/90
ction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/11/91
leanup: (Y/N) N pH: Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) UG/KG Q
91-20-3-=-~==-=-Naphthalene 330 U
208-96~8---=—===Acenaphthylene 330 U
83-32-97-——-----Acenaphthene 2300
F 86737 mmm—m————— Filuorene 330 u
8§5-01-8----===~-Phenanthrene 330 U
120-12-7---~---=-=Anthracene 330 U
206-44-0==-=-==-=-==Fluoranthene 330 U
129-00=0=====~—= Pyrene 2800
56=55-3—m=—=n===- Benzo(a)anthracene 330 U
218-01-9~==-=—=--=Chrysene 330 U
205-99=2—===—=—= Benzo(b) fluoranthene 330 U
207-08-9~--=—---Benzo(k) fluoranthene 330 U
50-32-8--—-—=---=Benzo(a)pyrene 330 U
193=-39=5—=—=—=== Indeno(l,2,3-cd)pyrene 330 U
53-70-3=--=-=-=—===Dibenz(a,h)anthracene 330 U
191~24-2~-=-=—=-==Benzo(g,h, i)perylene 330 U

FORM I SV-8

1/87 Rev.

100124



Name: VERSAR INC Contract:
lode: VERSAR Case No.: 4067 SAS No.:
Xx: (soil/water) SOIL
-“le wt/vol: -3¢.0 (g/mL) G___

1'1:

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(low/med) LOW

EPA SAMPLE NO.

SBLK24

SDG No.: 1

Lab Sample ID: SBLK24

Lab File ID: w1490

Date Received:

foisture: not dec. dec. ____ Date Extracted: 12/10/90

L'Lction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/10/91

SaCleanup: (Y/N) N pPH: Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20=3==-==———- Naphthalene 330 U
208-96-8==—=——=- Acenaphthylene 330 U

. 83-32~9=--—=----==Acenaphthene 330 U
86-73-7————===—=—— Fluorene 330 U
85-01=-8=~======--Phenanthrene 330 U

l 120-12-7=====-—=-Anthracene 330 U
206-44~0~-~--——=-Fluoranthene 330 U
129-00-0======== Pyrene 330 |U
56=55=3===we=—=- Benzo(a)anthracene 330 U

' 218-01~9—==~===—==Chrysene__ 330 |of
205=-99-2——==——=- Benzo(b) fluoranthene 330 0]
207-08~-9—=—=e=—=== Benzo(k) fluoranthene 330 U

l 50-32~8=====-===-Benzo(a)pyrene 330 U
193-39=5====cwna= Indeno(l,2,3~cd)pyrene 330 U
§3=70~3=-=-===----Dibenz(a,h)anthracene 330 U

' 191-24=2=====--=-Benzo(g,h, i)perylene 330 U

FORM I SV-1 1/87 Rev.
i 100183



' STANDARD OPERATING PROCEDURE Page: 3 of 36

Date: March 1590
Crovihes Tl

Revision 7
’cm;z CCMPLETENESS AND DELIVERABLES @XkSE NUMEER: Y72 V»’%;/g/%{ Phyiw

' IAB: m.b ’(;o?;f’f‘a) Spru.cet . Thc,
SITE: /M ostoroly

lo Deta Completeness and Deliverables YES NO N/A

1.1 Have any missing deliverables been received and added [ ] /
l to the data package.

ACTION: Call lab for explanaticn / resutmittal of any
missing deliverables. 1If lab cannot provide them,
ncte the effect on review of the package under
the "Contract Problems/Non-campliance" section

l of reviewer narrative.

1.2 Was SMO CCS checklist included with package? A 3

1) Cover Ietter/Case Narrative
2.1 Is the Narrative or Cover letter present? (X

2.2 Are Case Number and/or SAS mumber contained in the
Narrative or Cover Letter? [ X3

3' Deta Validation Checklist
The following checklist is divided into three parts. Part A
I is filled ocut if the data package cont;ins any VOA analyses,
Part B for any BNA analyses and Part C for Pesticide/FCBs.
' Does this package contain:
VCA data? X
l BA data? x
Pesticide/PCB data? _
l ACTION: Complete correspording parts of checklist.



STANDARD OPERATING PROCEIURE Page: 4 of 35
Date: March 1590
Revision 7
YES NO N/A

ART A: VOA ANAIYSES

0 Traffic Reports arnd laboratorv Narratiwv

1.1 Are the Traffic Report Forms pr?ent for all samples? ]

% net pPrev.d by Centracfor
ACTION: If no, contact lab for replacement of missing
or illegible ccpies.

1.2 Do the Traffic Reports or lab Narrative indicate any
problems with sample receipt, conditien of samples,
analytical problems or special notations affecting
the quality of the data?

ACTION: Use professiocnal judgement to evaluate the
effect on the quality of the data.

ACTION: TIf any sample analyzed as a soil contains more
than 50% water, all data should be flagged as
estimated (J).

ACTION: If both VOA vials for a sarple have air bubbles,
flag all positive results "J" arnd all non—detects “RH,

0 Holding Times

2.1 Have any VOA holding times, determined from Gate of
collection to date of analysis, been exceeded?

If unpreserved, aquecus arcmatic volatiles must be analyzed
within 7 days of collection and non-arcmatic volatiles must
be analyzed within 14 days. If preserved with hydrochloric
acid amd stored at 4°C, then both aramatic and non-arcmatic
volatiles must be analyzed within 14 days. If uncertain
about preservation, contact the sampler to determine whether
the sarples were preserved.

A ten—day holding time for soil samples is recammended.

Table of Holding Time Violations

(See Traffic Report)
Sarple Date Date Lab Cate
Sarple Matrix Preserved ? Sampled Received Analyzed

W_

ACTION: If holding times are exceeded, flag all positive results as
estimated ("J") and sample quantitation limits as estimated
("UJ"), and document in the narrative that holding times
were exceeded.




STANDARD OPERATING PROCEDURE Page: 5 of 36
Date: March 1990
Revision 7

If analyses were done more than 14 days beyond holding time,
either on the first analysis or upon reanalysis, the reviewer
must use professional judgemert to determine the reliability
of the data ard the effects of additicnal storage on the
sarple results. The reviewer may determine that non-detect
data are umusable ("R"}).

|
I %
|
|

0 Surrcgate Recovery (Form IT)

3.1 Are the VOA Surrcgate Recovery Surmaries (Form II} present
for each of the following matrices:

l a. Iow Water [)—( ) - -
l b. Med Water L] X
c. Low Soil X3
I o meson L) X
3.2 Are all the VA samples listed on the appropriate Surrcgate
. Recovery Summaries for each of the following matrices:
a. low Water ( ><]
' b. Med Water . X
c. Low Soil X1
' d. Med Soil ] ad
l ACTION: Call lab for explanation / resutmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions® section of
l reviewer narrative.
3.3 Were cutliers marked correctly with an asterisk? { 1 X
. ACTION: Circle all autliers in red.

3.4 Was one or more VOA surrcgate recovery cutside of contract
specifications for any sarple or methed bilank?

If yes, were samples reanalyzed? [ )

XX

. Were method blanks reanalyzed? [

ACTION: If swrrogate reccveries are > 10% but all do not
meet SOW specificationss

1. Flag all positive results as estimated ("J%).
2. Flag all nocn—detects as estimated detection
' limits ("ug™).



If any swrrogate has a recovery of <10% @

1. Flag all positive results as estimated (®J%).
2. Flag all non—detects as unusable (¥RY).

Professional judgement should be used to qualify
data that have method blank surrogate recoveries
aut of specification in both original and re-

3.5 Are there any transcription/calculation errors between raw
data and Form II? [ 5 ]

ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors urder "Conclusicns®.

i.o Matrix Spikes (Form ITI)

4.1 Is the Matrix Spike Duplicate/Recovery Form (Form III)
present?

. 4.2 Were matrix spikes analyzed at the required frequency
for each of the fcollowing matrices:

' a. low Water

b. Med Water

c. Iow Soil

d. ¥ed Soil

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many VOA spike recoveries are cutside QC limits?

Water Soils
Vi

ouat of 10 ast of 10

4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are outside QC limits?

Water Soils ,
oot of 5 oat of 5 Al//?

If MS and MSD both have less than 10% re—

covery for an analyte, negative results for

that analyte should be rejectad, and

positive results should be flagged "JI®,

The above applies only to the sample used

for the MS/MSD analysis. Use professional

judgement in applying this criterion to other

sarples in the package.




.0 Blanks (Form W)

5.1 Is the Methad Blank Summary (Form IV} present?

5.2 Frequency of Analysis: for the analysis of VoA
TCL capaards, has a reagent/method blank been
analyzed for each set of samples or every 20 samples
of similar matrix (low water, med water, low soil,
medium so:.l) whichever is more frequem:’

($)]
w

Has a VOA ‘instrument blank been analyzed at least
once every twelve hours for each GC/S system used?

ACTION: If any method blank data are missing, call lab
for explanation / resubmittal. If not available,
reject all assocciated positive data ('R%).

n
>

Chromatography: review the blank raw data - chramatograms
(RICs), quant reports or data syster printouts and spectra.

Is the chrmxatogramlc performance (baseline stability)
for each instrument acceptable for VOAs?

ACTION: Use professional judgement to determine the
effect on the data.

0 Contamination

NCTE: 'Water blanks'" and "distilled water blanks” are
validated like any other sample and are not used
to qualify data. Do not confuse them with the
other QC blanks discussed below.

6.1 Do any method/instnument/reagent blanks have positive
results (TCL and/or TIC) for VOAsS? When arplied as
described below, the contaminant concentration in
these blanks are multiplied by the sample Dilution
Factor.

6.2 Do any field/trip/rinse blanks have positive VOA results
(TCL and/or TIC)?

ACTION: Prepare a list of the samples asscciated
with each of the contaminated blanks.
(Attach a separate sheet.)

Only field/rinse blanks taken the same day

as the samples are used to qualify data. Trip
blanks are used to qualify only those sarples
with which they were shipped. Blanks may not
be qualified because of contamination in ancther
blank. Blanks may be quatified for surrogate,
spectral, tuning or calibration QC problems.

5.




STANDARD OPERATING PROCEIURE Page: 8 of 36
Date: March 1990
Revision 7
YES NO N/A

ACTIQN: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks.

TISan'ple conc > CRQL
But < 10x blank

iSample conc < CROL &
|is < 10% blank value

}Sample cone > CRQL
Ivalue & >10x blank value

}Hag sample result
with a 'U'; cross
out 'B' flag

Acetone '
Toluene |
2~butanone |

lﬂe‘thylene chloride

}Reject sarple result
and report CRQL;
cross out 'B' flag

}No qualification
is needed

I
l
'

1
l

r : iSample conc > CRQL
lb.l‘t < 5xX blank

iSample conc < CRQL &
lis < 5x blank value

iSampIe conc > CRQL
lvalue & > 5 blank value

Cther }Flag sarple result
Contaminants lwith a 'U'; cross
|out 'B' flag
I

IReject sample result
Ianci report CRQL;
[c:mss agt 'B' flag

I

‘No qualification
is needed

ACTION: For TIC carpounds, if the concentration in the sample is
less than five times the concentraticn in the most con-

taminated associated blank, flag the sample data "R"

(unusable).
6.3 Are there field/rinse/equipment blanks assocciated with every
sample? L ] X
ACTION: TFor low level samples, note in data assessment that

there is no associated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap
do not have associated field blanks.

0 GC/MS Tuning and Mass Calibration (Form VY

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Form V)

present for Bramofluorobenzene (BFB)?

X

Z e v o

7.2 Are the enhanced bar graph spectrum and mass/charge
(m/z) listing for the BFB provided for each twelve

hour shift? PaS
l 7.3 Has a tuning performance campound been analyzed for every
twelve hours of sample analysis per instrument? [X 1

ACTION: If any tuning data are missing, take action
specified in 3.2 above.
ACTION: List date, time, instrument ID, and sample .

analyses for which no associated GCAS tuning
data are available.



~
>

~
§)]

~
(o)}

~J
~J

TIME | INSTRMENT

[ ] !
I | I
I | I
| | I
| I |
| | |
I | I
1 | }

ACTIGN: If lab cannct provide missing data, reject ("R") all data
generated outside an acceptable twelve hour calibration
interval.

HKave the ion abudance criteria been met for each
instrument used? [><3

ACTION: List all data which do not meet icn abundance
criteria (attach a separate sheet).

ACTION: If tuning calibration is in errcor, flag all
associated sample data as urmusable (YRY).
However, if exparded ion criteria are met
(See 1988 Functional Guidelines), the data
reviewer may accept data with appropriate

qualifiers.

Are there any transcription / calcalation errors between
mass lists and Form Vs? {Check at least two values but
if errors are found, check more.}

Have the appropriate number of significant figures (two)
been reported? (Check at least two values, but if errors
are fourd check more values.)

ACTION: If large errors exist, call lab for explanation /
resubmittal, make necessary corrections amd note
errors urder "Conclusions®.

Are the spectra of the mass calibration campound
acceptable?

ACTION: Use professicnal judgement to detemine
whether associated data should be
accepted, qualified, or rejected.

.O Target Compournd List (TCL)} Analvtes

8.1

Are the Organic Analysis Data Sheets (Form I VQA)
present with required header information on each
page, for each of the foliowing:

a. Samples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates

c. Blanks




8.6

8.7

8.8

---------P-

ACTION: If any mass spectra are missing, take action

specified in 3.2 above. If lab does not
generate their own stardard spectra, make
note in "Contract Problems/Non-campliance®.

Is the RRT of each reported campourd within 0.06 RRT

units of the standard RRT in the contimiing calibration?

Are all ions present in the standard mass spectrum at a
relative intensity greater than 10% also present in the

sample mass spectrum?

Do sample ard standard relative ion intensities agree

within 20%?

ACTION: Use professional judgement to determine
acceptability of data. If it is determined
that incorrect identifications were made,
all such data should be rejected, flagged

"N" (presurptive evidence of the presence of
the campourd) or changed to not detected {(at

the calaulated detecticn limit).

STANDARD OPERATING PROCETURE Page: 10 of 36
Date: March 1990
Revision 7
YES NO  N/A
8.2 Are the VOA Reconstructed Ian Chromatograms, the
mass spectra for the identified campounds, and the
data system printouts (Quant Reports) included in
the sample package for each of the following?
a. Samples and/or fracticons as appropriate {é] . -
b. Matrix spikes and matrix spike duplicates [ X
(Mass spectra not required)
c. Blanks . X3
ACTION: If any data are missing, take action
specified in 3.2 abcove.
8.3 Are the response factors shown in the Quant Report? - L )<
8.4 Is chramatographic performance acceptable with
respect to:
Baseline stability 3
Resolution (X3 -
Peak shape (X1
FMull-scale graph (attermation) 12<3
Cther: ] X
ACTION: Use professicnal judgement to determine the
acceptability of the data.
8.5 Are the lab-generated standard mass spectra of the
identified VOA compounds present for each sample? - X3

>3

X3




I

'.o Tentatively Identified Campouxds (TIC)

9.1 Are all Tentatively Identified Campaurd Forms (Form I,
Part B) present; and do listed TICs include scan rmber
' or retention time, estimated concentration and "7
qualifier? ' [ é]
Are the mass spectra for the tentatively identified
capards and associated ¥pest match® spectra included
in the sample package for each of the following:

a. Samples and/or fractions as appropriate {Z ]

b. Blanks [z]

ACTION: If any TIC data are missing, take actian
specified in 3.2 above.

s
(o}
[\V ]

ACTION: A4d "J" qualifier if missing amd "N™
qualifier to all identified TIC campourds
on Form I, Part B.

Are any TCL campounds (from any fraction) listed as
TIC capoads (exarple: 1,2-dimethylbenzene is xylene—
a VoA TCL—~and should not be reported as a TIC)?

ACTION: Flag with '"R" any TCL campourd listed as a TIC.

(o]
>

Are all ions present in the reference mass spectrnm with a
relative intensity greater than 10% also present in the

sample mass spectrum? [&

Do TIC ard '"best match" standard relative ion intensities
agree within 20%? [><]

W
wm

ACTION: Use professicnal judgerment to determine
acceptability of TIC identifications. If
it is determined that an incorrect identi-
fication was made, change identification to
"unknown' or to same less specific identi-
fication (exarple: "C3 substituted benzene')
as appropriate.

.0 Copourd Quantitation and Reported Detection Limits

10.1 Are there any transcription / calculation errors in
Form I results? Check at least two positive values.
Verify that the correct intermal standard, gquantitation
ion, and RRF were usad to calculate Form I result.

Were any errors fourd?

10.2 Are the CRQIs adjusted to reflect sample dilutions
and, for soils, sample moisture?

10




ACTION: If errors are large, call lab for explanation /
resutmittal, make any necessary corrections ard
ncte errors under "Conclusions".

ACTION: When a sample is analyzed at more than ane

dilution, the lowest CRQLs are used (unless
a QC exceedance dictates the use of the higher
CRQL data from the diluted sample analysis).
Replace concentrations that exceed the calibratien

., range in the original analysis by cressing aat

- the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be usegd, :
then draw a red "X" across the entire page of
all Form I's that should not be used, including

anymthesxmma.rypadcage
1.0 Standards Data (GC/MS)

11.1 Are the Reconstructed Ion Chramatograms, and data
system printouts (Quant. Reports) present for initial
and contirmuing calibratien? ' [)G

STANDARD OPERATING PROCEIURE Page: 12 of 36
: Date: March 1990
Revision 7
YES NO N/A

ACTION: If any calibration standard data are missirg,
take action specified in 3.2 above.

.0 GC/MS Initial Calibration {Form VI)

12.1 Are the Initial Calibration Forms (Farm VI) present
ard caplete for the volatile fraction? { >6

ACTION: If any calibration standard forms are ,
missing, take action specified in 3.2 akove.
12.2 Are response factors stable for volatiles over the
concentration range of the calibration (RSD <30%)? { 4K}
ACTION: Circle all cutliers in red.

ACTION: When RSD >30%, non~detects may be qualified
using professional judgement. Flag all
positive results "J". When RSD >90%, flag
all non—detects as unusable (YR%). (Region

II policy.)
12.3 Do any carpourds have an average RRF < 0.08?

X3

ACTION: Circle all autliers in red.

ACTION: If any volatile compound has an average
RRF < 0.05, flag positive results for that
campourd as estimated (J*), and flag non-
detects for that capourd as unusable (MR").

-----E-—---’-'-



' STANDARD OPERATING PROCEDURE Page: 13 of 36
Date: March 1950
' Revision 7
YES N N/A

12.4 Are there any transcription / calculation errors in
the reporting of average response factors (RRF) or
$RSD? (Check at least two values but if errors are
foud, check more.) [ﬁ

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resutmittal, make amy necessary corrections and
ncte errors under "Conclusicns”.

3.0 GC Contimiing Calibration {Form VI

13.1 Are the Contimuing Calibratien Forms (Form VII) present
and camplete for the volatile fraction? [ X 3
13.2 Has a contimuiing calibration standard bee.n analyzed
for every twelve hours of sample analysis per
. 5 [2:

ACTION: List below all sample analyses that were
not within twelve hours of the previcus
continuing calibration analysis.

N /74‘

ACTION: If any forms are missing or no continuing
calibration standard has been analyzed within
twelve hours of every sarple analysis, call lab

- for explanation / resubmittal. If contiming
calibration data are not available, flag all
associated sample data as unusable {"R").

13.3 Do any continuing calibration standard campounds have
a RRF < 0,057 X3

ACTION: Circle all outliers in red.

ACTION: 1If any volatile compourd has a RRF < 0.05,
flag positive results for that compourd as
estimated ("J"), and flag nen—detects for that

capourd as uusable (YRY).
13.4 Do any camownds have a % difference between initial and .
continuing calibration RRF > 25%? , ;K )

ACTION: Circle all outliers in red and qualify associated
sarple data as outlined in the table below:



l STANDARD OPERATING PROCEIURE Page: 14 of 36
Date: March 1990
YES NO N/A
% DIFFERENCE
i 25-50 i 50-90 i >90 i
]
I'J' positive ;'J' positive i‘J' positive }
]r&:ults, no act.lm|results, Ot iresults, "RY |
| |non detects (non detects I
] 1 i

I
!

13.5 Are there any transcription / calculation errors in the
reporting of average response factors (RRF) or difference
(D) between initial amd contimuing RRFs? (Check at
least two values but if errors are found, check more.} {& .

ACTION: Circle errors in red.
ACTION: If errors are large, call lab for explanation /

resubmittal, make any necessary corrections and
note errors urder "Conclusions®.

Internal Standards (Form VIII)

14.1 Are the intermal standard areas (Form VIII) of every
sanmple and blank within the upper and lower limits
for each contimuing calibratian? [_&

.{x

i G BN F &N S D S D T B B TN EBE B B e

ACTION: List all the autliers below.

Sarple # Internal Std Area Iower Limit Upper Limit

(Attach additional sheets if necessary.)

ACTION: If the internal standard area count is ocutside the upper cor
lower limit, flag with “J" all positive results and non~
detects (U values) quantitated with this internal standard.
If extremely low area counts are reported, or if performance
exhibits a major abrupt drop off, flag all associated non-
detects as unusable ('R"}.

14.2 Are the retention times of the internal standards within .
30 seconds of the associated calibration standard? [)( ]

ACTION: Professional J@Mt should be used to qualify
data if the retention times chffer by more than
30 seconds.
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STANDARD OPERATING PROCEDURE Page: 15 of 36
Date: March 1950
Revision 7
¥ES o N/A
.0 Field Duplicates
15.1 Were any field duplicates sulmitted for VOA analysis? <1
ACTIN: Campare the reported results for field duplicates
ard calculate the relative percent difference. )
ACTION: Any gross variation between field duplicate

results must be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates shauld be

! confirmed by contacting the sampler.



STANDARD OPERATING PROCEIURE Page: 16 of 36
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YES NO N/A

PART B: ENA ANALYSES

1.0 Traffic Reports and Iaboratory Narrative

1.1 Are the Traffic Report present for all samples? L. X
X Not Provided by (ontractor

ACTIN: If no, cartact lab for replacement of missing
or illegible copies.

1.2 Do the Traffic Reports or Lab Narrative indicate amy
problems with sample receipt, condition of sarples,
analytical problems or special notations affecting X
the quality of the data? : (A

ACTION: Use professional judgement to evaluate the
effect on the quality of the data.

ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be flagged as
estimated (J).

.0 Holding Times

N
o)

Have any BNA holding times, determined fram date of
collection to date of extraction, been exceeded? X3

Samples for BNA analysis, both soils ard waters,
must be extracted within seven days of the date of
collection. Extracts must be analyzed within 40
days of the date of extraction.

Table of Holding Time Vieolations

(See Traffic Report)
Sarple Date Date lab Date Date
Sarmple Matrix Sarpled Received Extracted Anmalyzed

/A

ACTION: If holding times are exceeded, flag all positive results as
estimated ("'J") and sample quantitation limits as estimated
("W"), and docurent in the narrative that holding times
were exceeded.

G G O & N aE O B om e
~.
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If analyses were done more than 14 days beyomd holding time,
either on the first analysis or upon reanalysis, the reviewer
mist use professicnal judgement to determine the reliability
of the data arnd the effects of additional storage on the
sample results. The reviewer may determine that non-detect
data are unusable ('"R"}.

o

te Recov Form

3.1 Are the ENA Surrogate Recovery Sumtaries (Form II) present
for each of the following matrices:

a. Iow Water [_X_J - -
b. Med Water ] X
c. Low Soil 0 .
d. Med Soil i X
3.2 Are all the BNA samples listed on the appropriate Swrrogate
Recovery Summaries for each of the following matrices:
a. low Water (XX
b. Med Water ] _ _K
c. ILow Soil (<]
d. Med Soil ] X
ACTION: ¢Call lab for explanation / resubmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.
3.3 Were cutliers marked correctly with an asterisk? {X}
ACTION: Circle all cutliers in red. e 5&////’3 Lo ¥ 2 s - /‘,7/,’{':.:/7 /;_,,79,}3‘
3.4 Were two or more base-neutral OR acid surrogate recoveries
out of specification for any sample or method blank? _ [ gi L
If yes, were samples reanalyzed? ‘ [ 3 X
Were method blanks reanalyzed? (] X

ACTION: If all RQA surrogate recoveries are > 10% but two
within the base—-neutral or acid fraction deo not .
meet SCW specifications, for the affected fraction
only (i.e. base-neutral OR acid compounds):

1. Flag all positive results as estimated (MJ%).
2. Flag all non—detects as estimated detection
lmut‘s (vrujn) .



2D
SOIL SEMIVOLATILE SURROGATE RECOVERY

z!lame: VERSAR INC Contract:

v'ode: VERSAR Case No.: 4078 SAS No.: SDG No.: 2
el: (low/med) LOW

EPA S1 S2 S3 S4 S5 S6 OTHER {TOT
SAMPLE NO. (NBZ) #{ (FBP) #| (TPH) #| (PHL) # (2FP) #{ (TBP) # ouT
1|MGSS01-01 o6 | @26 £ 107 | 108 | 114 | 11s o |1
2 | MGSS02-01 68 79 77 66 66 72 0 0
3 MGSS03-01 25 32 35 30 30 30 0 0
4 |SBLK61 69 84 85 71 62 70 0 0
QC LIMITS
S1 (NBZ) = Nitrobenzene-d5 ( 23-120)
S2 (FBP) = 2-Fluorcbiphenyl ( 30-115)
S3 (TPH) = Terphenyl { 18-137)
S4 (PHL) = Phenol-d5 ( 24-113)
S5 (2FP) = 2-Fluorophencl ( 25-121)
Sé6 (TBP) = 2,4,6-Tribromophencl ( 19~122)

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted ocut

lof1l _
FORM II SV-2 1/87 Rev.

7104016

0
je
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YES NO N/A
If any base-neutral or acid surregate has a
recovery of <10% :
1. Flag all positive results for that fraction
(i.e. all acid or base-neutral campourds) "J*.
2. Flag all non—detects for that fraction "R".

Professional judgement should be used to qualify
data that have method blank surrogate recoveries
aut of specification in both original amd re-
3.5 Are there any transcription/calculation errors between raw
data and Form IT? { E
ACTION: If large errors exist, call lab for explanation /

resutmittal, make any necessary correctiors and
note errors under "Conclusiens®.

0 Matrix Spikes (Form III}

4.1 Is the Matrix Spike Duplicate/Recovery Form (Form IIT)
present?

4.2 Were matrix spikes analyzed at the required freguency
for each of the following matrices:

a. Iow Water

b. Med Water

c. Iow Soil

d. Med Soil

ACTION: If any matrix spike data are missing, take
the acticn specified in 3.2 above.

4.3 How many BNA spike recoveries are outside QC limits?

aat of 22 ast of 22

4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are cutside QOC limits?

Water _ Soils

out of 11 aat of 11
If MS and MSD both have less than 10% recovery
for an analyte, negative results for that
analyte should be rejected, and positive
results should be flagged "J". The above
applies only to the sample used for MS/MSD
analysis. Use professionmal judgement in
applying this criterion to other samples.

l water Soils




.0 Blanks (Form IV)
5.1 Is the Method Blank Summary (Form IV) present?

5.2 Frequency of Analysis: for the analysis of BRQA
TCL campaunds, has a reagent/method blank been
analyzed for each set of samples or every 20 samples
of similar matrix (low water, med water, low soil,
medium soil), whichever is more frequent?

5.3 Has a BW@ ‘instrument blank been amalyzed for each GS/MS
system used.

ACTION: 1If any method blank data are missing, call lab
: for explanation/resutmittal. If not available,
reject all associated positive data ('R").

5.4 Chromatography: review the blank raw data - chiramatograms
(RICs), quant reports or data system printouts and spectra.

Is the chromatographic perfermance (baseline stability)
for each instrument acceptable for VoAs?

ACTION: Use prefessional judgement to determine the
effect on the data.

l. 0 Contamination

NOTE: ''Water blanks" and "distilled water blanks" are
' validated like any other sample ard are nct used
to qualify data. Do not confuse them with the
other QC blanks discussed below.

' 6.1 Do any method/instrument/reagent blanks have pesitive

results (TCL and/or TIC} for BNAs? When applied as
described below, the contaminant concentration in
these blanks are multiplied by the sample Dilution
Factor. )

6.2 Do any field/rinse blanks have positive BRNA results
(TCL and/or TIC)?

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.
(Attach a separate sheet.)

NOTE: Only field/rinse blanks taken the same day
as the sarples are used to qualify data. Blanks
may not be qualified because of contamination
in another blank. Blanks may be qualified for

surrcgate, spectral, tuning or calibration QC
problems,

3
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YES NO N/A
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YES NO  N/A
ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks.

' Date: March 1990

}Sample conc > (RQL}Sample conc < CRQL & Sample conc > CRQL

lbu't < 10x blank |is < 10x blank value}value & >10x blank value

i

{

, I

' Cammon {Flag sample r&sult'lReject sample r&sult‘No qualification {
|

|

t

Phthalate Iwith a 'U'; cross Iand report CRQL; Ills needed
|

Esters Icut 'B' flag Icmss aut 'B' flag
4

i
l ' ;Sample conc > CRQL!Sample conc < CRQL &;Sanple conc > CROL
Ibut < 5x blank Iis < 5x blank value Ivalue & > 5 blank value

Contaminants llwith a 'U'; cress 'and report CRQL; is needed
I Icut: 'B' flag Icmss ot 'B' flag
!

i
!
|
l Cther ’Flag sample r&cult{Reject sample rwesult‘No qualification {
|
l
| }

ACTION: For TIC capormds, if the concentration in the sarple is
l less than five times the concentration in the most con-
taminated associated blank, flag the sample data '"R"
(Wsable).

' 6.3 Are there field/rinse/equipment blanks associated with every

sarple? ] X

l ACTION: For low level samples, note in data assessment that
there is no asscciated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap
l do not have associated field blanks.

7.0 GC/MS Tuning and Mass Calibration (Form A4

. 7.1 Are the GC/MS Tuning ard Mass Calibration Forms (Form V)
present for Decaflucrotriphenylphosphine (DFTFP)? (K]

l7.2 Are the enhanced bar graph spectrum and mass/charge
(m/2z) listing for the DFTFP provided for each twelve

hour shift? [KJ —_—

l7.3Hasat1mingperfomnoeocxmmdbeenanalyzed for every
twelve hours of sanple analysis per instrumert? { >_<__]

l ACTION: 1If any tuning data are missing, take action
specified in 3.2 above.

ACTION: List date, time, instrument ID, and sample -
analyses for which no associated GC/MS tuning
data are available.
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TIME | INSTRIMENT

| | |
| l |
| | I
| | %
| I |
| | i
| | |
1 I }

ACTION: If lab cannot provide missing data, reject (YRY) all data
generated outside an acceptable twelve hour calibration
interval.

7.4 Have the jon abudance criteria been met for each g
instrument used? [&

ACTION: List all data which do not meet ion aburdance
criteria (attach a separate sheet).

ACTION: If tining calibratien is in error, flag all
associated sample data as wmusable (YRY).
However, if expanded ion criteria are met
(See 1988 Functional Guidelines), the data
reviewer may accept data with appropriate
qualifiers.

Are there any transcription / calculation errors between
mass lists ard Form Vs? {Check at least two values hat K
if errors are fourd, check more.) 1

~
n

Have the appropriate rumber of significant figures (two)
been reported? (Check at least two values, but if errors :

~J
2]

are found check more values.)

ACTION: If large errcrs exist, call lab for explanation /
resumittal, make necessary corrections amd note
errors urder '"Conclusions®.

~
~

Are the spectra of the mass calibration campoud
acceptable? [KJ

ACTION: Use professicnal judgemernt to determine
whether associated data should be
accepted, qualified, or rejected.

I.O Target Compound List (TCL) Analvtes
8.1 Are the Organic Analysis Data Sheets (Form I B}

present with required header information on each
page, for each of the following:

' a. Samples ard/or fractions as appropriate {)_( ] _

b. Matrix spikes and matrix spike duplicates [ 3 X

c. Blarks S
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8.2 Are the BNA Reconstructed Ion Chramatograms, the
mass spectra for the identified campouds, ard the
data system printouts (Quant Reports) included in
the sample package for each of the following?

 ACTION:

(0]
w

[0 0]
o>

[o0]
W\

(00]
(0,3

(04]
~

00
o

a. Samples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates
(Mass spectra not required)

C. Blanksv

Are the response factors shown in the Quant Report?
Is chromatographic performance acceptable with

If any data are missing, take action
specified in 3.2 above.

¥

respect to:
Baseline stability
Resolution
Peak shape

ACTICN:

Rull-scale graph (attenuatian)
Cther:

Use professicnal judgement to determine the
acceptability of the data.

Are the lab-generated standard mass spectra of the
identified BNA campourds present for each sample?

ACTION:

If any mass spectra are missing, take action
specified in 3.2 above. If lab does not
generate their own standard spectra, make
nocte in "Contract Problems/Non-campliance®.

Is the RRT of each reported compourd within 0.06 RRT

units of the stamdard RRT in the contimuing calibration?
K No posihi/e reSuirs ark  repsried

Are all ions present in the standard mass spectrum at a
relative intensity greater than 10% also present in the

sample mass spectrum;

Do sarmple and standard relative ion intensities agree
Within 2032 % py  positvt resolts arq repecked

ACTICN:

Use professiocnal judgement to determine
acceptability of data. If it is determined
that incorrect identifications were made,
all such data should be rejected, flagged
"N" (presurptive evidence of the presence of
the campaurd) or changed to not detected {at
the calculated detection limit).

no POS/‘{"IVQ fESJ‘*S Qre feﬂll‘?c}

YES NO N/A

o
L X

28

X

7{; omzy /’/e.suﬂ'a Frn T

L

Xy
X

P

. X

(] X
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YES NO  N/A

lO Tentatively Identified Campaurds (TIC)
l S.1 Are all Tentatively Identified Campomd Forms (Form I,

Part B) present; and do listed TICs include scan ruamber
or retention time, estimated concentration amd "J*
qualifier? '

Are the mass spectra for the tentatively identified

capords and associated Ypest match! spectra included
in the sample package for each of the following:

\le]
N

a. Samples and/or fractions as appropriate

b. Blanks

ACTION: If any TIC data are missing, take action
specified in 3.2 above.

ACTION: Add "J" qualifier if missing and "™N"
qualifier to all identified TIC campourds
on Formm I, Part B.

0
w

Are any TCL capourds {from any fraction) listed as
TIC copounds (exarple: 1,2-dimethylbenzene is xylene-—
a VoA TCL—and should not be reported as a TIC)?

ACTION: Flag with '"R" any TCL compourd listed as a TIC.

(o]
>

Are all ions present in the reference mass spectrum with a
relative intensity greater than 10% also present in the
sample mass spectrum?

Do TIC amd "best match" standard relative ion intensities
agree within 20%?

9.5

ACTION: Use professional judgement to determine
acceptability of TIC identifications. If
it is determined that an incorrect identi-
ficatien was made, change identification to
"unknown" or to same less specific identi-
fication (exarple: "C3 substituted benzene')
as appropriate.

.0 Compourd Quantitation and Reported Detection Limits

10.1 Are there any transcription / calculation errors in
Form I results? Check at least two positive values.
Verify that the correct intermal standard, gquantitation
ion, and RRF were used to calculate Form I result.

Were any errors found?

10.2 Are the CRQLs adjusted to reflect sample dilutions
ard, for soils, sample moisture? [K]
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ACTION: If errors are large, call lab for explanation /
resutmittal, make amy necessary correctians and
note errors wder "Conclusions'.

ACTION: When a sample is analyzed at more than one
dilution, the lowest CRQIs are used {(unless
aQCexceedaroedictatsﬂueuseofﬂuehigher
CRQL data from the diluted sample analysis),
Replace concentrations that exceed the calibration

-range in the original analysis by crossing aut

I the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X across the entire page of
all Form I's that should not be used, inclwding
arny in the summary package.

'1.0 Standards Data (GC/MS)
11.1 Are the Reconstructed Ion Chromatograms, and data

N N IS EN Em e o

systen printouts (Quant. Reports) present for initial

I and contimuing calibration? [ >(]
ACTION: If any calibration standard data are missing,

. take actiaon specified in 3.2 above.

12.0 GCAS Initial Calibration (Form VI)

l 12.1 Are the Initial Calibration Forms (Form VI)} present .
ard camplete for the R fraction? [ )(]

l ACTION: If any calibration standard forms are
missing, take action specified in 3.2 above.

12.2 Are response factors stable for BNAs over the .
concentration range of the calibration (RSD <30%)7? V(}

ACTION: Circle all autliers in red.

ACTION: When RSD >30%, non—detects may be qualified
using professicnal judgement. Flag all
positive results "J". When RSD >80%, flag
all non-detects as unusable (¥R"). (Regiam
IT policy.)

12.3 Do any campounds have a RRF < 0.05? [ _><]
ACTION: Circle all outliers in red.

ACTION: If any BNA compourd has an average
RRF < 0.05, flag positive results for that
capourd as estimated ("J"), and flag non-
detects for that compourd as unusable ("R"}.
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¥

12.4 Are there any transcription / calculation errors in
the reporting of average response factors {RRF) or
§RSD? (Check at least two values but if errors are
fourd, check more.)

ACTION: Circle errors in red.
ACTION: If errors are large, call lab for explanation /

resubmittal, make any necessary correcticns amd
note errors urder "Conclusions®.

.0 GC/MS_Contimiing Calibration {Form VIT)

13.1 Are the Contimuing Calibration Forms (Form VII) present
ard camplete for the BNA fraction?

13.2 Has a contimiing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument?

ACTION: List below all sample analyses that were
not within twelve hours of the previous
contimiing calibration amalysis.

ACTICN: If any forms are missing or no continuing
calibration standard has been analyzed within
twelve haurs of every sample analysis, call lab
for explanation / resubmittal. If contimiing
calibration data are not available, flag all
associated sample data as unusable ("RY).

13.3 Do any contimiing calibration standard campoaxds have
a RRF < 0.05?

ACTION: Circle all aliers in red.

ACTION: If any B campourd has a RRF < 0.05,
flag positive results for that campourgd as
estimated ("J"), and flag non-detects for that
caparnd as urusable (YRY%).

13.4 Do any campaounds have a % difference between initial and
continuing calibration RRF > 25%?

ACTION: Circle all cutliers in red and qualify associated
sample data as outlined in the table below:

YES NO  N/A

[X]

2

0

IR

e

Xy
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---F-

ACTICON:

% DIFFERENCE
25-50 i 50—90 i >80
757 positive

results, no action results, 'W'}r&sults, ¥R?

|
|

{'J' positive {'J' positive
{forrnndetects {mn Getects |non detects
| ~ | i

ACTIN: Circle errors in red.

note errors urder "Conclusiens™.

14.0 Intermal Stardards (Form VIII)

ACTION: List all the outliers below.
Sample #

N
t
I
I
I
t

13.5 Are there any transcription / calculation errors in the
reporting of average respanse factors (RRF) or difference
(D) between initial amd contimiing RRFs? (Check at
least two values but if errors are fourd, check more. )

If errors are large, call lab for explanation /
resutmittal, make any necessary corrections and

14.1 Are the internal standard areas (Form VIII) of every
sarple and blank within the upper and lower limits
for each contimuing calibdration?

Internal sta Area Lower Limit

YES NO  N/A

%G

(X

O Limit

ACTION:

(Attach additional sheets if necessary.)

If the internal standard area count is cutside the upper or

lower limit, flag with "3* all positive results and non-
detects (U values) quantitated with this internal standard.
If extremely low area counts are reported, or if performance
exhibits a major abrupt drop off, flag all associated non-

detects as urusable ('"RY).

30 secords.

14.2 Are the retention times of the intermal standards within
30 secords of the asscociated calibration stardard? -

ACTION: Professional judgement should be usaed to qualify
data if the retention times differ by more than

3



P-

YES
0 Field Duplicates

15.1 Were any field duplicates sutmitted for BNA analysis? [)(]

ACTION: OCapare the reported results for field duplicates
ard calculate the relative percent difference.

ACTION: Any gross variation between field duplicate

' results mist be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates shauld be
‘confirmed by contacting the sampler.

I
|
1
1
i
|
|
i
i
|
|
i
i
|
i
|
|
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PART C: PESTICIDE/PCB ANATVYSFS

l.o Traffic Reports and Iaboratory Narrative
l 1.1 Are the Traffic Report Forms present for all samples?

ACTION: If no, tontact lab for replacement of missing
l or illegible copies.

1.2 Do the Traffic Reports or lab Narrative indicate any
problems with sample receipt, condition of samples,
analytical problems or special notations affecting
the quality of the data?

ACTION: Use professional judgement to evaluate the
effect on the quality of the data.

ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be flagged as
estimated (7).

0 Heolding Times

2.1 Have any PEST/PCB holding times, getermined fram date of
collection to date of extraction, been exceeded?

Samples for PEST/PCB analysis, both soils amd waters,
mist be extracted within seven days of the date of

collection. Extracts must be analyzed within 40
days of the date of extraction.

0 Surrocgate Recovery (Form IX)

3.1 Are the PEST/FCB Surrogate Recovery Sumaries (Form II)
present for each of the following matrices:

a. low Water
b. Med Water
c. low Soil
d. Med Socil
3.2 Are all the PEST/FCB sarples listed on the appropriate
Surrcgate Recovery Summaries for each of the following

matrices:

a. Iow Water

b. Med Water
c. Low Soil
d. M=d Soil

N/A

XXX X

XX I
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ACTION: Call lab for explanation / resutmittals., If
missing deliverables are unavailable, document
effect on data under "Conclusians® section of
reviewer narrative.

3.SWe.nawtlie.rsmafkadcorrectlywithanasterisk? i 3 X

ACTION: Circle all cutliers in red.

3.4 Was suwrrogate (DBC) recovery cutside of the contract ‘
specification for any sample or blank? 1 X

ACTION: No qualification is done if surrogates are diluted beyond
detection. If recovery is below contract limit (but above
zerc), flag all results for that sample "J". If recovery is
Zero, flag positive results "J" argd non-detects "R". If
recovery for the blank is zero, flag non-detects for all
associated samples "R". If recovery is above contract
limit, flag all positive results for that sample "J", unless
in the reviewers professiocnal judgement the high recovery
is due to co-eluting interference (check the asscciated
blank - if recovery is high there also, flag the sample
data).

3.5 Are there any transcription/calculation errors between raw
data and Form II? - :

ACTION: If large errors exist, call lab for explanation /
resumittal, make any necessary corrections arg
note errors under "Conclusiens'.

.0 Matrix Spikes (Form III)

4.1 Is the Matrix Spike Duplicate/Reccvery Form (Ferm III)
present? { ] X

4.2 Were matrix spikes analyzed at the required fregquency
for each of the following matrices:

a. ILow Water ) X
b. Med Water ] =
c. Low Soil . X
d. Med Soil - ] =<

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many PEST/PCB spike recoveries are cutside QC limits?
Water Soils

ot of 12 out of 12

————
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4.4 How many RPD's for matrix spike and matrix spike
duplicate recoveries are autside QC limits?

Water Soils
oot of 6 aat of 6

———

ACTION: If MS and MSD both have less than zero recovery
for an analyte, negative results for that
analyte shauld be rejected, and positive
results should be flagged "3". The above
applies only to the sample used for MS/MSD
analysis. Use professional judgement in
applying this criterion to other sanples.

Blanks (Form IV)

5.1 Is the Methed Blank Summary (Form IV} present?

5.2 Frequency of Analysis: for the analysis of Pesticide
TCL campaurds, has a reagent/method blank been
analyzed for each set of samples or every 20 samples
of similar matrix (low water, med water, low soil,
medium soil), whichever is more frequent?

wn
w

Chramatography: review the blank raw data -
chromatograms, quant reports or data system printouts.

Is the chramatographic perforrance (baseline stability)
for each instrument acceptable for PEST/PCBS?

ACTION: Use professional judgement to determine the
effect on the data. '

5.0 Contaminaticn

'"Water blanks" and "distilled water blanks" are
validated like any cther sanple and are not used
to qualify data. Do not confuse them with the
cther QC blanks discussed below.

:

6.1 Do any method/instrument/reagent blanks have positive
results for PEST/PCBs? When applied as described
below, the contaminant concentration in these blanks
are multiplied by the sample Dilution Factor.

' 6.2 Do any field/rinse blanks have positive PEST/FCB
results?

l ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.
(Attach a separate sheet.)

YES NO N/A
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NOTE: Only field/rinse bklanks taken the same day
as the sarples are used to qualify data. Blanks
may not be qualified because of contamination
in ancther blank. Blanks may be quatified for
surrcgate, spectral, tuning or calibration QC
problems. .

ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value fram all the associated blanks.

Sanpleoom<c32QL&i Sampleconc>GQLi

but < 5x blank is<5xblankvaluel&>5xblankvalue

with a '"U"; cross | amd report CRQL; is needed
out "B" flag cross out "BY flag

I T
I |
| |
ll Flag sarple result} Reject sample result:| No qualification
| |
| |
I I

e i et i e

I 6.3 Are there field/rinse/equipment blanks associated with every
sanple? [ )] )(

l ACTION: For low level samples, note in data assessment that
there is no associated field/rinse/equipment blank.
Exception: sarmples taken fram a drinking water tap

' do not have associated field blanks.

.0 Calibration and GC Performance

I 7.1 Are the following Gas Chromatograms and Data System
Printouts for both Primary amd Confirmation
(confirmation standards not required if there
are no positive results above CRQL} colurn present:

ACTION: If no, take action specified in 3.2 above

i
a. Evaluation Standard Mix A ] ><
l b. Evaluation Standard Mix B (] X
; c. Evaluation Standard Mix C [ ] ><
I d. Individual Standard Mix A ] <
e. Individual Standard Mix B | a X
' f. Multi-camponent Pesticides Toxaphene & Chlordane ] K
l g. Arcclors 1016/1260 [ XX
h. Aroclors 1221, 1232, 1242, 1248, and 1254 () K
i
i
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7.2 Is Form VIIIT Pest-1 present and caplete for each GC
column (primary and confirmation) and each 72 hour
sequence of analyses? ] /<

ACTION: If no, take action specified in 3.2 above.

Are there any transcription/calculation errors between raw
data ard Form VIII? ] X

ACTION: If large errors exist, call lab for explanatian /

resubmittal, make any necessary corrections and
note errors under "Conclusions".

Has the total breakdown on quantitation or confirmaticn
colum exceeded 20% for DDI? [ ]

X
- for Endrin? 1 X

or if Endrin aldehyde ard 4,4'-DDD co—elute and there is a
peak at their retention time, has the cambined DDT and Endrin
breakdown exceeded 20%? 1 X

ACTICN:
a.

If DOT breakdown is greater than 20% on quantztatlon column
beginning with the samples following the last in control standard:

1. Flag all positive DOT results "J*,

2. If DDOT was not detected but DDD and/or DDE are positive,
flag the DOT non—detect "R,

3. Flag positive DDD and DUE results “JN".

4. If DOT breakdown is > 20% on confirmation colum and DoT
is identified on gquantitation colum but not on confirmation
colum, use professional judgement to determine whether DOT
should be reported on Form I (if reported, flag result YNT) .

If Endrin breakdown is > 20% on quantitaticn column, beginning with
the samples following the last in control standard:

1. Flag all positive Erdrin results #Jw,

If Endrin was not detected, but Endrin Aldehyde and/or Endrin
Ketone are positive, flag the Erdrin non-detect "R®,

3. Flag Endrin Ketone pos:.tlve results "JN®,

4. If Endrin breakdown is > 20% on confirmation column and
Endrin is identified on quantitation column but not on
confirmation colum, use professional judgement to
determine whether Endrin should be reported on Form I
(if reported, flag result "N%).

If the combined breakdown is used (1tcanonlybeused

if the conditions in 7.4 above are met) and is > 20% on |
quantitation colum beginning with the last in control
standard, take the actions specified in 7.4 a and b above.
If the combined breakdown is >20% on confirmation colum
and Endrin or DOT is identified on quantitaticn column
but not on confirmation column, use professional judgement
to determine whether Endrin or DDT should be reported on
Form I (if reported, flag result "N“).



STANDARD OPERATING PROCEDURE Page: of 36
Date: March 1950
Revision 7
YES N0 N/A
7.5 Is the linearity check RSD of all four calibration factors
<10% for the quantitation colum? [ ) /(

ACTIN: If no, flag positive hits for all pesticide and FCB
analytes "J" for all associated sarmples. Do not flag
toxaphene or DOT if they are quantified fram a 3-point
calibration curve.

7.6 Is the % difference between the EVAL A ard each analysis
(quantitation and confirmaticn} DBC retention time within
QC limits (2% for packed column, 0.3% for capillary {I.D.
< 0.32 mm}, 1% for megabore [0.32 < I.D. < 2 mm}) ? [ ]

ACTION: DBC retention time cannot be evaluated if
DBC is not detected. If it is present ard
has a retention time ocut of QC limits, then
use professicnal judgement to determine the
reliability of the analysis and flag results
"R", if appropriate.

7.7 Was the proper analytical seguence followed for each
72 hour pericd of analyses (page PEST D-36 in 8/87 SCOW). [

ACTION: If no, use professional judgement to
determine the severity of the effect
on the data and accept or reject it
accordingly. Generally, the effect
is negligible unless the sequence was
grossly altered or the calibration was
also aut of limits,

0 Pesticide/PCB Standards Summary

o0}
(=]

Is Form IX present and carplete for each GC column ard
72 hr sequence of analyses? (__]

ACTION: If no, take action specified in 3.2 above.

[0 ]
N

Are there any transcription/calculation errors between
raw data amd Form IX?

ACTION: If large errors exist, call 1ab for explanation /
resumittal, make any necessary corrections amd
note errors urder "Conclusions®.

Is DOT retention time for packed columns > 12 min
(except OV-1 amd OV-101 columns)? - [ ]

ACTION: If no, check that there is adequate resolution
between individual cormponents. If not, flag
results for capounds that interfere with each
other (co—elute) "R".

Do all standard retention times fall within the windows
established for the first IND A and IND B analyses? [ 3

o0
S

l e = G N E e
®
w



STANDARD OPERATING PROCEDURE Page: 34 of 36
Date: March 1990
Revision 7
YES NO N/A

ACTION: Beginning with the samples following the
last jn control standard, check to see if

retention times. If no peaks are found ard,
DBC is visible non—detects are valid. If
peaks are present and cannot be identified
through "pattern recognition™ or a consistent
shift in standard retention times, flag all
affected carpound results "RP,

7
i
5
é
;
?

l 8.5 Are the contimuing calibration standard calibration
factors within 15% (for quantitation colum) or
20% (for confirmation column) of the initjal (at
. beginning of 72 hr sequence) calibration factors?

ACTION: If no, flag all associated positive results
"J". Use professional judgement to determine
l whether or not to flag non—-detects.

9.0 Pesticide/PCB Identification

l 8.1 Is Form X complete for every sample in which a
pesticide or FCB was detected?

' ACTION: If mo, take action specified in 3.2 above.

9.2 Are there any transcription errors between raw
l data ard Form X?

ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
' note errors under "Conclusions®.

9.3 Are retention times of sample carpourds within the
' calculated retention time windows for both quantitation
and confirmation analyses?
Was GC/MS confirmation provided when required (when
l campound concentration is > 10 ug/ml in final extract)?
ACTION: Reject ('R") all pesitive results (meeting
l quantitation colum criteria, but missing
confirmation by a second column or GO/MS (if
appropriate). Also, reject ("R"} all positive
' results not meeting retention time window

criteria unless associated stardard compounds
are similarly biased (i.e. base on RRT to DEC).

l 9.4 Check chrumatograms for false negatives, especially for
the multiple peak campeonents toxaphene and FCB!'s. Were
there any false negatives?

l ACTION: 1If appropriate PCB standards were not analyzed,
or if the lab performed no confirmaticn analysis,
l flag the appropriate data with an "R".




.-

STANDARD OPERATING PROCEIURE Page: 35 of 36
Date: March 19950
Revision 7
YES NO N/A
-0 Copard Quantitation and Reported Petectien Limits
10.1 Are there any transcription / calaulation errors in
Form I results? Check at least two positive values.
Were any errors faumd? [ 1 X

NOTE: Simple peak pesticide results can be checked for
roxgh agreement between quantitative results
cbtained on the two GC colurmns. The reviewer
should use professional judgement to decide
whether a much larger concentration cbtained
on one colum versus the other indicates the
presence of an interfering campourd. If an
interfering campourd is indicated, the lower’
of the two values shauld be reported ard
qualified as presumptively present at an
estimated quantity ("JN"). This necessitates
a determination of an estimated concentratien
an the confirmation colum. The narrative
should indicate that the presence of interferences

has cbscured the attempt at a secord colum
confirmation.

10.2 Are the CRQLs adjusted to reflect sample dilutions
ard, for soils, sample moisture?

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errcrs under "Conclusions",

ACTION: When a sample is analyzed at more than one
dilution, the lowest CRQLs are used {unless
a QC exceedance dictates the use of the higher
CRQOL data from the diluted sample analysis),
Replace concentrations that exceed the calibration
range in the original analysis by crossing oat
the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X" across the entire page of
all Form I's that should not be used, including
any in the sumary package.

B.0 Chroratogram Quality

11.1 Were baselines stable?

11.2 Were any electropesitive displacement {regative
peaks) or umisual peaks seen?

11.3 Were early eluting peaks {for early eluting
analytes) resolved to baseline?

ACTION: For 11.1 ard 11.2, comment only. For 11.3,
reject ("R") those analytes that are not
sufficiently resolved.




l STANDARD OPERATING PROCEDURE Page: 36 of 36
Date: March 1990
Revision 7

l YES' NO  N/A

.0 Field Duplicates
12.1 Were any field duplicates suhmitted for PEST/PCB

analysis? (] /<

ACTION: OCapare the reported results for field duplicates
and calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
results must be addressed in the reviewer
. narrative. However, if large differences exist,
- identification of field duplicates should be
confirmed by contacting the sampler,

SIS (BN R N 0 TN D iy n E ew D G Oum N am am )
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ATTACHMENT 1
SOP NO. HW-6

PAGE | OF /2
TOTAL REVIEW

CLP DATA ASSESSMENT

Functional Guidelines for Evaluating Organics Analysis

Ol
case No. SDG No. LABORATORY (set A‘A“') SITE Motorsl/a
mss= mD. Spectral Services , Inc, Yarsar (BNA ECracho '7)

DATA ASSESSMENT:

The current functional guidelines (1988} for evaluating organic
data have been appliedgd.

All data are valid and acceptable except those analytes which
have been qualified with a *J% {estimated}, "U" (non-detects), "R"
(unusable),or "JN" (presumptive evidence for the presence of the
material at an estimated value). All action is detailed on the
attached sheets.

Two facts should be noted by ail data users. First, the “RY
flag means that the associated value is unusable. In other words,
due to significant QC problems the analysis is invalid and provides
no_information as to whether the compound is present Or not. "R"
values should not appear on data tables because they cannot be
relied upon, even as a last resort. The second fact to keep in
mind is that no compound concentration, even if it has passed alil
QC tests, 1is guaranteed to be accurate. Strict QC serves to
increase confidence in data but any value potentially contains
error.

Reviewer'’s
signature:_ fasm M, /x;ﬂunﬁx4naax Date: @ / 7 /199/

Verified By: K) q(W -/@7 " Date: 2 /7 /3 /19 9/




ATTACHMENT 1 : . PAGED OF/ 9

SOP NO. HW-6

DATA ASSESSMENT:
1. HOLDING TIME: . 4;f hotding Fmes were me T

The amount of an analyte in a sample can change with time due
to chemical instability, degradation, volatilization, etc. If the
specified holding time is exceeded, the data may not be valigd.
Those ‘analytes detected in the samples whose holding time has been
exceeded will be qualified as estimated, "Jv. The non-detects
(sample quantitation limits) will be flagged as estimated, "J", or
unusable, "R", if the holding times are grossly exceeded.

The following action was taken in the samples and analvtes
shown due to excessive holding time.



'PAGE 3 OF | 9
ATTACHMENT 1

SOP NO. HW-6

DATA ASSESSMENT:
2. BLANK CONTAMINATION:

Quality assurance (QA) blanks, i.e., method, trip field, rinse
and water blanks are prepared to identify any contamination which
may have been introduced into the samples during sample preparation
or field activity. Method blanks measure laboratory contamination.
Trip blanks measure cross-contamination of samples during shipment.
Field blanks measure cross- contamination of samples during field
operations. If the concentration of the analyte is less than 5
times the blank contaminant level (10 times for the common
contaminants), the analytes are qualified as non- detects, "u".
The following analytes in the samples shown were qualified with ®»y"
for these reasons:

A) Method blank contamination
None l
B) Field or rinse blank contamination ("water blanks" or

"distilled water blanks" are validated like any other sample)

There Q"Q’ no QSSC(J'Qf?d f:'efd or rinse b/q/)/('_s

C) Trip blank contamination

None



+ PAGET OF/
ATTACHMENT 1
SOP NO. HW-6
DATA ASSESSMENT:
3. MASS SPECTROMETER TUNING: Al cr Feria were tmet

Tuning and performance criteria are established to ensure
adequate mass resolution, proper identification of compounds, and
to some degree, sufficient instrument sensitivity. These criteria
are not sample specific. Instrument performance is determined
using standard materials. Therefore, these criteria should be met
in all circumstances. The tuning standard for volatile organics
is bromofluorobenzene {BFB) and for semi-volatiles is
decafluorotriphenyl- phosphine (DFTPP). g

If the mass calibration is in error, all associated data wiil
be classified as unusable, "R",. .-
|



ATTACHMENT 1 PAGE® OF/«
SOP NO. HW-6

DATA ASSESSMENT:
4. CALIBRATION:

Satisfactory instrument calibration is established to ensure
that the instrument is capable of producing acceptable quantitative
data. ' An initial calibration demonstrates that the instrument is
capable of giving acceptable performance at the beginning of an
experimental sequence. The continuing calibration checks document
that the instrument is giving satisfactory daily performance.

A) RESPONSE FACTOR: 7%%;;«34; Cor € g9, Hryir Loite ~PEY

The response factor measures the instrument'’s response to
specific chemical compounds. The response factor for the Target
Compound List (TCL) must be > 0.05 in both the initial and
continuing calibrations. A value < 0.05 indicates a serious
detection and quantitation problem (poor sensitivity). Analytes
detected in the sample will be qualified as estimated, "J". All

non-detects for that compound will be rejected ("R").



ATTACHMENT 1 PAGEQOF/_“)
SOP NO. HW-6

DATA ASSESSMENT:
5. CALIBRATION: Al goaliby crifera  wtre met

A) PERCENT RELATIVE STANDARD DEVIATION (%RSD) AND PERCENT
DIFFERENCE (%D):

Percent RSD is calculated from the initial calibration and is
used to indicate the stability of the specific compound response
factor over 1increasing concentration. Percent D compares the
response factor of the continuing calibration check to the mean
response factor (RRF} from the initial calibration. Percent D is
a measure of the instrument’'s daily performance. Percent RSD must
be <30% and %D must be <25%. A value outside of these limits
indicates potential detection and quantitation errors. For these
reasons, all positive results are flagged as estimated, "J" and
non-detects are flagged “UJ* (if %D or RSD >50%). 1If there is a
gross deviation of %RSD and %D, the non-detects may be rejected
(I|R||) .

~ For the PCB/PESTICIDE fraction, %RSD for aldrin, endrin, DDT,
and dibutylchlorendate must not exceed 10%. Percent D must be
within 15% on the quantitation column and 20% on the confirmation
column.



ATTACHMENT PAGE7 OF/Q
SOP NO. HW-6

DATA ASSESSMENT:
6. SURROGATES:

All samples are spiked with surrogate compounds prior to sample
preparation to evaluate overall 1laboratory performance and
efficiency of the analytical technique. If the measured surrogate

concentrations were outside contract specifications, qualifications
were applied to the samples and analytes as shown below.

The percent recovery of a—{-’/uo/oé,‘phenv/ for

Sample MGSS56[(-01 exceed gcq/.‘fy Control criter.q

No  ac Fcn wa S fagu¢‘f€d b eCaus e On /y a S:'ng/e
Surresqte  for thes Cracbron dodad me’l gGoas, %
CriFer'q, Al Sursosate recoveries e re § reqhler

than 10 prrient.

(gga qf'chhed /L’W'/’\ ‘90)
inseet Following pPage & of ChecklsH




ATTACHMENT 1 PAGE or/ »
SOP NO. HW-6

DATA ASSESSMENT: Al quality criferia were mel
7. INTERNAL STANDARDS PERFORMANCE:

Internal standard (IS) performance criteria ensure that the
GC/MS sensitivity and response are stable during every experimental
run. The internal standard area count must not vary by more than
a factor of 2 (-50% to +100%) from the associated continuing
calibration standard. The retention time of the internal standard
must not vary more than +30 seconds from the associated continuing
calibration standard. If the area count is outside the (-50% to
+100%) range of the associated standard, all of the positive
results for compounds quantitated using that IS are qualified as
estimated, "J", and all non-detects as "UJ", or "R" 1if there is a
severe loss of sensitivity.

If an internal standard retention time varies by more than 30

seconds, the reviewer will use professional judgment to determine
either partial or total rejection of the data for that sample

fraction.



ATTACHMENT 1 pace] oF /o
SOP NO. HW-6

DATA ASSESSMENT:
8. COMPOUND IDENTIFICATION: All  criteria were mel
A) VOLATILE AND SEMI-VOLATILE FRACTIONS:

TCL compounds are identified on the GC/MS by using the
analyte’'s relative retention time (RRT) and by comparison to the
ion spectra obtained from known standards. For the results to be
a positive hit, the sample peaX must be within * 0.06 RRT units of
the standard compound and have an ion spectra which has a ratio of
the primary and secondary m/e intensities within 20% of that in the
standard compound. For the tentatively identified compounds (TIC)
the ion spectra must match accurately. In the cases where there
is not an adequate ion spectrum match, the laboratory may have
provided false positive identifications.

B) PESTICIDE FRACTION:

The retention times of reported compounds must fall within the
calculated retention time windows for the two chromatographic
columns and a GC/MS confirmation is required if the concentration
exceeds 10 ng/ml in the final sample extract.



ATTACHMENT 1 PAGE/C OF |9
SOP NO. HW-6

DATA ASSESSMENT: N/A

9. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:

The MS/MSD data are generated to determine the long-term
precigion and accuracy of the analytical method in wvarious
matrices. The MS/MSD may be used in conjunction with other QC
criteria for some add@itional qualification of the data.




ATTACHMENT 1 PAGE!| OF /X
SOP NO. HW-6

DATA ASSESSMENT:

10. OTHER QC DATA OUT OF SPECIFICATION: Not dGrpleqgple

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued on next
page i1f necessary):

No  problems encourtered

12. CONTRACT PROBLEMS NON-COMPLIANCE:

noné

13. This package contains re-extraction, re-analysis or
dilution. Upon reviewing the QA results, the following form
I(s) are identified to be used.

Net applicabie



.

ATTACHMENT 1 PAGE |20OF /<
SOP NO. HW-6

DATA ASSESSMENT:

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued):

‘7/447’ 777{/'&;/2 //)/(—77{/3"’&,‘ < /,’:"Jé//j’z:zz/
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APPENDIX A.6
REJRCTION SUMMARY FORM
(No. of Campounds/No._of Fractions (Samples)

Date: 0/72/9/ Qse #: Yo7 8

Type of Review:_ Dala palidetion

Project: Mo lterola Lab Name: mp Seegfral Seqrcey Tne. (v F/frn‘«v&
J &L’-‘L verntqr (ONA }“mc/,‘arz) I

Reviewer's Initials:__ 4. 7 Number of Smmples:_ [/

Analytes Rejected Nue to Exceeding Review Criteria:

léb Contary'valinl + € rs, rg,
bt g p;',f‘,}. el Total # Rejected/

Oalibration|Contamination 1D Other 'Total # in oll Samples
o o) O NA O/0
O ) O /112
o NA Of355
O
O

Acids (15)
PAHS 16
BN (50) e

VOA (35) e

NA /0
P8 (7) L ' N OLO
o0 (1) [ ”/f —

WL . .
'Jﬂ & y iy ;ﬁ.t . Analytes Estimated Due to Exceeding Review Criteria for:

' X4 X3

O
(@)
PEST (20) O ' O
| O

Actds (15) O @)

PANS ¢
B/N_ (66 O O

(&
d
O

)
O

PEST (20)

A

)

VOA (35) O @)
@)

O

cn_(7)

oD (1)




NOTABLE PERFORMANCE:

Region Té
. ORGANIC REGIONAL DATA ASSESSMENT
CASE NO. Y078 SITE M. forsla
LABORATORY Vorsar (BNA £z (tion 2 NO. OF SAMPLES/ )
mp. Spectral Services, Int, (oA Frackn) MATRIX 3 /30! §/water

SOWw_New Yok <tgte Profotof (ASF§9) REVIEWER (IF NOT ESD) _Nus - f%/l
EPA Method  §3vo  NIS (T ¢k, REVIEWER'S NAME _T200 Z . otmec masd

DPO: ACTION FY1 [ COMPLETION DATE ___ 23 /7 /%/
DATA ASSESSMENT SUMMARY
VOA gﬁrjm ooly) FEST OTHER

1. HOLDING TIMES o ) NA _

i.  GC/MS TUNE/INSTR. PERFORM. C (&

3.  CALIBRATIONS O &

4. BLANKS O C

5.  SURROGATES __C X 1

6. MATRIX SPIKE/DUP NA N A

7. OTHER QC (po6,P3, wg) N A NA

8. INTERNAL STANDARDS @ o

9.  COMPOUND IDENTIFICATION o C

10.  SYSTEM PERFORMANCE @) )

11. OVERALL ASSESSMENT O o 14/

O = Data had no problems/or qualified due to minor problems.

M @ = Data qualified due to major probiems.
U = Data unacceptable. N
X = Problems, but do not affect data. -

ACTION ITEMS

1 ) .
-AREAS OF CONCERN: ___X - pfercent Recevery FBP Syrrecgle > & ( /'m, *S




APPENDIX A: QUALIFIED
LABORATORY RESULTS

NUS CORPCRATION



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MGSS01-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Cocde: MSS Case No.: VR4078 SAS No.: SDG No.:
trix: (soil/water) SOIL Lab Sample ID: 90121446
Sample wt/vol: 5.0 (g/mlL) G Lab File ID: 121446
Level: (low/med) LOW Date Received: 12/11/90
$ Moisture: not dec. 5 Date Analyzed: 12/16/30
Ceclumn: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG

74=87=3===mmm==- Chloromethane
74-83=9=ww=mm-—= Bromomethane
75-01-4-=-~=~=~~ Vinyl Chloride
75-00=3~====-=== Chloroethane
75-09-2-======== Methylene Chloride
67=64=]l-=————-—- Acetone
75-15=0-=====——= Carpbon Disulfide
75=35-4-====c=== 1,1~-Dichloroethene
75~358-3~=cceee=- 1,1-Dichloroethane
540-59-0=-~===== 1,2-Dichloroethene (total)__
67-66=3—-=—===m=— Chloroform
107-06=2-===~=—= 1,2-Dichloroethane
78-93=3-=====--~~2~-Butanone
1,1,1-Trichloroethane
56=23=5=m==mmm=m Carbon Tetrachloride
108~-05-4----=-—-- Vinyl Acetate
75=274==—mmm=m= Bromodichloromethane
78-875~mmmmmm—— 1,2-Dichloropreopane
10061-02-6-===—~ cis=-1,3-Dichloropropene
79-01-6~==owme—m Trichloroethene
124-48-1=—--—-——~ Dibromochloromethane
79=-00=5~=—wmmm== 1,1,2-Trichlorcethane
71-43-2-=--====-- Benzene
10061-02=6=~==== trans~1,3-Dichloropropene
75=25=2—=—===——= Bromoform
108-10-l=—=—===- 4-Methyl-2-Pentanone
591-78=-6====—w—== 2-Hexanone
127-18-4-~-=~=—== Tetrachloroethene

108-90-7--===--- Chlorobenzene
100-41-4-===—=—~ Ethylbenzene
100-42-5~

133-02-7~ Xylene (total)

ccoococaQoOaaaoacacaaaacaaoaaaaacaacaa

oIV FOOLLILLLLOLLUPLP TR OTLLUTLLUT U

FORM I voa 1/87 Rev.
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1A EPA SAMPLE NO.
VOLATILE CRGANICS ANALYSIS DATA SHEET
MGSS02-01
Lz Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078
Lz Code: MSS Case No.: VR4078 SAS No.: SDG No.,:

Me rix: (socil/water) SOIL Lab Sample ID: 90121447
aaple wt/vol: 5.0 (g/mL) G Lab File ID: 121447
Level: (low/med) LOW Date Received: 12/11/90
% Moisture: not dec. 17 Date Analyzed: 12/16/930

Cclumn: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND' (ug/L or ug/Kg) UG/KG Q
74-87=3-commmem Chloromethane 12 U
74-83=9—=e—ecme== Bromomethane 12 U
75=01l=4~—m—mm—um vVinyl Chloride 12 U
75-00=3-======== Chloroethane 12 U
75-09=2-=cmm—e=x Methylene Chloride 6 U
67-64=]l—=em—m———— Acetone 12 u
75=15=0=======w-= Carbon Disuifide 6 U
75=35=4mcemm———e 1,1-Dichloroethene 6 U
75-35=3-==——=——= 1,1-Dichloroethane 6 U
540-59-0==——=——~ 1,2-Dichleroethene (total)___ 6 U
67-66=3—=—=—====— Chloroform 6 U
107=-06-2====~==~ 1,2-Dichlorocethane 6 U
78-93=3~==--m——— 2-Butanone 12 u
71-55=f-mem—e——- 1l,1,1-Trichlorcethane 6 U
56=23=5~~=v=m——= Carbon Tetrachloride 6 U
108-05-4=-=—=mm=-— Vinyl Acetate 12 U
75=27=4wmem————— Bromedichloromethane 6 U
78=87=5—=mmm e 1,2-Dichloropropane 6 16
10061=02-6~~===— cis-1,3~-Dichloropropene 6 U
79-01l=f~wem————- Trichlorcethene 6 U
124-48-1lwv—==mm~ Dibromochloromethane 6 16}
79-00=5~monnn———- 1,1,2-Trichlorcethane 6 )
71=43=2~w=c-c—-- Benzene 6 U
10061=02=6=-===- =trans-1,3~Dichioropropene 6 U
75-25=2==e—memu—=- Bromoform 6 U
108-10-lw==—=m=~ 4-Methyl-2-Pentanone 12 U
591~78-6==~====== 2-Hexanone 12 U
127-18-4=~-----=-Tetrachloroethene 6 U
79=34=Smmecec———- 1,1,2,2-Tetrachloroethane 6 U
108-88=~3w=———==- Tocluene 6 U
108-90-7~======~ Chlorobenzene 6 8)
100-41-4=-=--—==—=~ Ethylbenzene 6 )
100-42-5eecece=== Styrene 6 U
133-02-7==~ew——- Xylene (total) 6 U
FORM I VOA 1/87 Rev.
3 022



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MGSSQ03-01
La. Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

La: Ceode: MSS Case No.: VR4078 SAS No.: SDG No.:
Ma;rix: (soil/water) SOIL Lab Sample ID: 90121448
Sa. nle wt/vol: . 5.0 {g/mL) G Lab File ID: 121448
Le' 21: (low/med) 1LOW Date Received: 12/11/90
% rcisture: not dec. 19 Date Analyzed: 12/16/90
Column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG

74-87=3—=cccee—- Chloromethane
74=-83-0—=cm————— Bromomethane
75-01-4-—====-mm vinyl Chloride
75-00-3--=======- Chloreoethane
75=09=2=~==—=m=m-- Methylene Chloride

67-64=]l-=--m--mm Acetone
75=15~0======——— Carbon Disulfide
75-35-4-—cmmucu-n 1,1-Dichloroethene
75=35=3~=rmmm——- 1,1-Dichloroethane
540-59~0=—====—- 1,2-Dichloroethene (total)
67-66=3~mmmme——— Chloroform
107-06-2-—=~==== 1,2-Dichlorcoethane
78=93=3==mmmme—= 2-Butanone
71-55-6==mmnnewa= 1,1,1~-Trichloroethane
Carbon Tetrachloride
108-05-4-——==———= Vinyl Acetate
75-274wmmmmmms Bromodichloromethane
78=-87=5==mmmee—— 1,2-Dichleoropropane
10061=-02-6~-=~==~ cis-1,3~-Dichloropropene
79=01=6=—mce—m—e Trichloroethene
124-48-1=-——-——- Dibromochloromethane
79=00=5-=ccceeu= 1,1,2-Trichloroethane
71-43-2-——==—=—-~ Benzene
10061-02-6-=—=~-~- trans-1l,3-Dichioropropene
75-28=2—=——===== Bromoform
108-10-1l=====m== 4-Methyl-2-Pentancne
591-78-6==—===== 2-Hexanone
127-18-4--~~==—- Tetrachloroethene
79-34=5-—=——===w= 1,1,2,2-Tetrachlorcethane
108-88-3~
108-90-7~=~=wm=-= Chlorobenzene
100-41-4-----—-- Ethylbenzene
100-42-5~
133-02=7=-=—-——- Xylene (totai)
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: 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET N

MGGW02~-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Cecde: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121455 -~
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121455
Level: (low/med) Date Received: 12/11/80

% Moisture: not dec. Date Analyzed: 12/16/90
Column: (pack/cap) CAP Dilution Factecr: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

74-87-3====---=-=-=Chloromethane
74-83-9==--—=u—- Bromomethane
75~01-4-===m==== Vinyl Chloride
75-00-3-======-- Chloroethane
75-09-2=====vm=~ Methylene Chlorice
67=64=)lwwer————— Acetone
75=19-0======—=-- Carbon Disulfide
75~35-4-—wcmmmua 1l,1-Dichloroethene
75-35=3==—m=—==x 1,1-Dichloroethane
1,2-Dichloroethene (total)_
67=66=3=——=—==—= Chlorecform
107-06=2~~=r=w== 1,2-Dichlorcethane
78=93=3==——cm==- 2-Butanone
71-55=6f==—mmmmmm 1,1,1-Trichloroethane
56=23=5===ccne== Carbon Tetrachloride
108~05-4---—=—-—= Vinyl Acetate
75=27=4===mmm—m Bromodichloromethane
78=87=5~=—————~= 1,2-Dichloropropane
10061-02-6--—--- cis-1,3-Dichloropropene
79-01-6~—c=—m——- Trichlorocethene
124-48-1=—=----- Dibromochloromethane
1,1,2-Trichloroethane
71-43=-2========~ Benzene
10061-02-6=====~ trans-1,3-Dichloropropene .
75=25-2==--=---- Bromeform
108-10-1=--=—===- 4-Methyl~2-Pentanone
591-78=6-~——==—= 2-Hexanone
127-18-4-—-~-——-- Tetrachloroethene
79=-34-5==---=-=~- 1,1,2,2-Tetrachlorocethane
108-88-3=------- Toluene
108-90~7~===-=-=-===Chlorobenzene
100-41~4-======= Ethylbenzene

coccQacaoaaaoaaaaaoaococaqaoQoaoacaacaaaca
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133-02-7~ Xylene (total)

FORM I VOA 1/87 Rev.
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MGGW02-01_DP
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case NO.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121454
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121454
Level: (low/med) Date Received: . 12/11/90
% Moisture: not dec. Date Analyzed: 12/16/90
Column: (pack/cap) CAP Dilution Factor: 2.5

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

74-87=3m=ww————— Chloromethane
74-83-9~=——=mm=—- Bromomethane
75-01-4==-~- ===-=Vinyl Chloride
75=00~3==m—mm—— Chloroethane
75-09=2=======—- Methylene Chioriae
67-64-1l—=——————=— Acetone
75-15-0-=-======-- Carbon Disulfide
75=35-4-c~mmmuu= 1,1-Dichloroethene
75-35-3—=—=m—-—— 1,1-Dichloroethane
540-59-0=—=m==—-= 1,2-Dichlorocethene (total)
67=66=3=~===—=— Chloroform
107-06~2======—~ 1,2-Dichloroethane
78~93=3===-==-=-===2-Butanone
71-55=6==————==m= 1,1,1-Trichlioroethane
56=23=5~~====——- Carbon Tetrachloride
108-05-4=~-==-=~-—~ Vinyl Acetate
75-27=4~==—mmmm= Bromedichlorcomethane
78=-87=5—e——ec——== 1,2-Dichloropropane
10061-02=6~==~—-- cis-1,3~Dichloropropene
79-01=fm=mmm=——u Trichloroethene
Dibromochlorcomethane
79-00-5~wmwuwa—— 1,1,2-Trichlorocethane
71-43-2~-~=====—- Benzene
10061-02=6=====~ trans-1,3-Dichicropropene
75=25=2== Bromoform
108-10-1===-—=~- 4-Methyl-2-Pentanone
591-78-6=-=====—~ 2-Hexanone
127-18-4=-===-~- Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
108-90-7-—===-—- Chlorobenzene
100-41l-4-~-=vm—- Ethylbenzene
100-42-5~
133-02-7=—====== Xylene (total)
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MGGW03-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078
Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121453
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121453D
Level: (low/med) Date Received: 12/11/80
% Moisture: not dec. Date Analyzed: 12/15/90
Column: (pack/cap) CAP Dilution Factoeor: 2.5
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74-87=3—=————=—= Chleoromethane 25 U
74-83=9-==---m—= Bromomethane 25 U
75=01=4===-=m=—= vinyl Chloride 25 U
75-00=3~=~=====— Chloroethane . 25 U
75-09=2r=r—===—=- Methylene Chlioride 13 U
67-64=]l-=e-mm——= Acetone 25 9]
75«18«00~ mme—— Carbon Disulfide 13 U
75=35=fmmmm————— l,1-Dichloroethene 13 U
75«38«33 ~mme———— 1,1-Dichloroethane 13 U
540-59-0===-=--- 1,2-Dichloroethene (total) __ _ 13 U
67=66=3—==m=———m Chloroform 13 U
107-06=2=-===w=m- 1,2=-Dichloroethane 13 U
78=93=3==c=—m====- 2-Butanone 25 U
71-55=f=wcmcmnn—- 1,1,1~Trichloroethane 390
56=23=5-==—————= Carbon Tetrachloride 13 9§
108-05-4-———~———~ Vinyl Acetate 25 U
75=27=4==mm e Bromodichloromethane 13 U
78=-87=5-cem—ee—n 1,2-Dichloropropane 13 U
10061=02=€6-~~=== cis=-1,3-Dichloropropene 13 U
79-0l=fmwmcmm——— Trichlorcethene 44
124-48-1--===——- Dibromochlecromethane 13 U
79=00=5memm———— 1,1,2-Trichloroethane .13 U
71-43=2~=cceceee— Benzene : 9 J
10061~02=6w==w=m trans-1l,3-Dichloropropene i3 U
75-25=2~=crm—e=u Bromoform 13 U
108-10-l==-=====~ 4-Methyl~-2-Pentanone 25 U
591-78-6=>—===—= 2-Hexanone 25 9§
127-18-4----———- Tetrachloroethene 13 U
79-34=5-=cmmee—- 1,1,2,2-Tetrachlorocethane 13 U
108-88-3=e=—==—- Toluene 13 U
108~-90-7=e=mmuue= Chlocrobenzene 13 U
100-41-4--=-=-——- Ethylbenzene 13 U
100-42~5========- Styrene 13 U
133-02-7==----=-=Xylene (total) 13 )
FORM I VOA 1/87 Rev.
3 @052



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MGGW04-01
Lza. Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

La!. Code: MSS Case No.: VR4078 SAS No.: SDG Na.:
Matrix: (soil/water) WATER Lab Sample ID: 90121449
Sarple wt/vol: 5.0 (g/mL) ML Lab File ID: 121449
Level:  (low/med) Date Received: 12/11/90
% iolsture: not dec. Date Analyzed: 12/15/90
Column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

74-87=3==——mm——~ Chloromethane
Bromomethane
75-01-4~-===-=== Vinyl Chloride
75-00~3-======~~ Chloroethane
75-09- Methylene Chloride
67=64-le=—wm==== Acetone
75-15-0—-——-————- Carbon Disulfide
75=38=4-=mmmenm= 1,1-Dichloroethene
75+~35=3 ===~ 1,1-Dichloroethane
1,2-Dichloroethene (total)___
67-66-3-=————==—- Chloroform
107-06-2--=-==—-- 1,2-Dichlorcethane
78=-93-3=w=w—vume— 2-Butanone
71-55-6===—em——u 1,1,1-Trichioroethane
56=23=5~—=mme=—— Carbon Tetrachloride
108-05-4-—————-— Vinyl Acetate
75=27=4===mmm——e Bromodichleoromethane
78-87-5==—=————- 1,2-Dichloropropane
10061-02-6=-====- cis-1,3-Dichloropropene
79=01=f==mmem——— Trichloroethene
Dibromochloromethane
79=-00~5==—c—==== 1,1,2-Trichlorcoethane
71-43-2-======== Benzene
10061-02=6-=——-- trans-1,3-Dichioropropene
75-25-2=c——mm===- Bromoform
108-10~1l==~—==~~ 4-Methyl-2-Pentanone
591-78-6~=====—- 2-Hexancne
127-18=4~======= Tetrachloroethene
79-34-5==——mm=-= 1,1,2,2-Tetrachloroethane
108-88-3~-
108-90=-7==-=me=—= Chlorobenzene
100-41-4---=-=-—- Ethylbenzene
100~-42-5~-
133-02-7=---—-—- Xylene (total)

cdccgoaaaocQoaaaaaaaoaaaaaaaaaacacaacaa
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: 1A : EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MGRW01-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121450
Sample wt/vol: 5.0 ({(g/mL) ML Lab File ID: 121450
Level: (low/med) Date Received: 12/11/90
% Moisture: not dec. Date Analyzed: 12/15/90
Column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

74-87-3—=——m—===~ Chlcromethane
74-83~9-=——m=—-- Bromomethane
75-0)=4==mmmm——m Vinyl Chloride
75-00-3--===---- Chlorcethane
75-09-2~=v--m-m- Methylene Chloriae
67-64=]l-=—====== Acetone :
75=15-0~——=———-—- Carbon Disulfide
75-35=4~~—==--—= 1,1-Dichloroethene
75=38-3mm—m—m——— 1,1-Dichloroethane
540-59-0======-~ 1l,2-bichloroethene (total)_
67-66=3=======m= Chloroform

107-06=-2==—===== 1,2-Dichloroethane
78=53=3~m—em=—== 2-Butanone

71=585=6==——v—e—m 1,1,1-Trichlorcethane
56=23=5-m======= Carbon Tetrachloride
108-05-4-—=-==~—- Vinyl Acetate
75-274=mmmmmm—m Bromodichloromethane
78-87=5==—==——mm—= 1,2-Dichloropropane
10061-02-6====== cis-1,3-Dichloropropene
79=01l=femmm————— Trichloroethene
124-48=-1l====mm=n Dibromochloromethane
79=00-5—~=—cnwe==- 1,1,2=-Trichloroethane
T1-43=2-===w=u== Benzene

10061-02=f====== trans-1, 3-Dichioropropene
75=25=2=emwcaee—-" Bromoform

108-10-le====w=== 4-Methyl-2-Pentanone
591-78-6-—-=—=———- 2-Hexanone

127-18-4=====—=~ Tetrachloroethene
79-34-5—=—c—ve== 1,1,2,2-Tetrachlorcethane

108-90=7~=~==== -Chlorobenzene
100-41l-4-======= Ethylbenzene

of ofof ol of sl of afof o) ol ool ofofosjefofofof ol afof o f ol of ofcf ofafofofafe
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133-02-7=======- Xylene (total)

FORM I VOA 1/87 Rev.
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MGRW02-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078
Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121451
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121451
Level: (low/med) Date Received: 12/11/90
% Mcisture: not dec. Date Analyzed: 12/15/90
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (vg/L or ug/Xg) UG/L Q
74=-87-3=———mm—m— Chloromethane 10 19§
74-83-9=+=wcwu=== Bromomethane 10 U
75=01=4==——————— vinyl Chloride 10 U
75-00-3~==mwem—m Chloroethane 10 U
75-09-2=======—m Methylene Chloride 5 U
67=64-1l==-mmmm—- Acetone 10 19
75=-15-0—=———==>— Carbon Disuifice 5 u
75=35=4f==—meeuew= 1,1-Dichloroethene 5 U
75=35=3=m———m——~" 1,1-Dichlorocethane 5 U
540-59-0--—-—-—-~ 1,2-Dichlorcethene (total) s U
67=66=3=——=—m=——= Chloreoform 5 19}
107-06=2======== 1,2-Dichleorcethane 5 U
78-93=3==—=—==—= 2-Butanone 10 U
71-55-6==—mmee== 1l,1,1-Trichloroethane 5 U
56=23-5=======—=- Carbon Tetrachloride 5 U
108-05-4--————-— Vinyl Acetate 10 6}
75=274~emm———— Bromecdichlcromethane 5 U
78=87-5=cmcmwn—x 1,2-Dichloropropane 5 19)
10061-02=6=w===m cis-1,3~Dichloropropene 5 19}
79-01=6===m=———- Trichlorcethene 5 U
124-48-1=====-—- Dibromochloromethane 5 U
79~00-5S~e—cce—-a 1,1,2-Trichloroethane 5 U
71-43-2==-====—- Benzene 5 U
10061-02=6=—==== trans-1,3~Dichiorocpropene s U
75-25-2=======m= Bromoform 5 U
108-10-l=-======~ 4-Methyl-2~-Pentanone 10 U
591-78-6=====c=== 2-Hexanone 10 |of
127-18-4-=====—~ Tetrachloroethene 5 U
79-34-5~==—wv—== 1,1,2,2-Tetrachlorocethane 5 [9f
108-88-3=—===--- Toluene 5 U
108-90-T7==—=v=== Chlorobenzene 5 U
100-41-4-===-—=-—~ Ethylbenzene 5 U
100-42-5-====~~~ Styrene 5 u
133-02-7=~~====~ Xylene (total) 5 u

FORM I VOA
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MGRWO03~-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121452
_Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121452
Level: (low/med) Date Received: 12/11/90
$ Moisture: not dec. Date Analyzed: 12/15/80
Column: v(pack/cap) CAP Dilution Facter: 1.0

: CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

74-87-3========= Chloromethane
74-83-8====wmm—- Bromomethane
75-01-4=-==~=—==-- Vinyl Chloride
Chloroethane
75-09-2==—=----- Methylene Chioride
67—64—]l=-———m———— Acetone
75-15-0========- Carbon Disuitfide
75-35=4=emmmmmm= 1,1-Dichloroethene
75=-35-3==—————=- 1,1-Dichloroethane
1,2~-Dichlorcethene (total)
67-66-3-—=—===—-- Chloroform
1,2-Dichloroethane
78=93=3==—me=== =-2-Butanone
71-55-6==—==m=== 1,1,1-Trichloroethane
56-23-5—=======-= Carbon Tetrachloride
108-05-4—====~—= Vinyl Acetate
75=274==—==m==m Bromodichloromethane
1,2-Dichloropropane
10061-02-6~====~ cis- 1,3-Dichloropropene
79=01-6=w=mmmm==— Trlchloroethene
Dibromochloromethane
79-00-5=emmm=m== 1,1,2-Trichloroethane
71=43-2-~=ccne=- Benzene
10061-02~-6-=-==—~ trans-1l,3-Dichioropropene
Bromeform
108-10-1=~—-~--——- 4-Methyl-2-Pentanone
591~-78-6======—= 2-Hexanone
127-18~4=—==>==~ Tetrachloroethene
79-34-5==-—=-=—- 1,1,2,2-Tetrachloroethane
108-88-3==——===- Toluena
108-90-7—======- Chlerobenzene
100-41-4=—-=-=~—~- Ethylbenzene
100-42-5=--===-- Styrene
133-02-7=====wu=-- Xylene (total)
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TRIP-BLANK
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078
Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER ) Lab Sample ID: 90121456
Sample wt/vol: 5.0 {g/mL) ML Lap File ID: 121456
Level: (low/med) Date Received: 12/11/90
% Mcisture: not dec. Date Analyzed: 12/16/90
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (uwg/L or ug/Xg) UG/L Q
74=-87=3wm=——m=—— Chloromethane 10 6]
74-83-9-———————~ Bromomethane 10 U
75-01-4--====--- vVinyl Chloride 10 U
75=00-3=======—- Chloroethane 10 U
75-09-2==—mme-m—= Methvylene Chioride 5 U
67-64~]1-—w=~e=== Acetone 10 U
75-15-0=-======—- Carbeon Disulifide 5 U
75=35=4f~mmmem——— 1,1-Dichloroethene 5 U
75=35=3c=mceee—— 1,1-Dichloroethane 5 U
540-59-0--=~===— 1,2-Dichloroethene (total) 5 U
67-66=3—====—=—— Chloroform 5 U
107-06-2=---==== 1,2-Dichloroethane 5 U
78-93-3=w~-=-==--2-Butanone 10 9}
71-585~6=====-cw- 1,1,1-Trichlorcethane S U
56-23~5==—mm~==== Carbon Tetrachloride 5 U
108-05-4-------- Vinyl Acetate 10 U
75=-27~4~==—mmmmm Bromocdichloromethane 5 U
78-87-5-=======- 1,2-Dichloropropane 5 U
10061-02-6====-~ cis-1,3~Dichloropropene 5 U
79-01-6=====mmm— Trichlorocethene 5 U
124-48-1=--—----- Dibromochloromethane 5 U
79-00-5-======== 1,1,2-Trichloroethane 5 U
71-43-2==——————m Benzene 5 U
10061-02=6=~===~ trans~1l,3-Dichloropropene 5 U
75-285=2==—memmu= Bromoform 5 16]
108-10~1=~=====- 4-Methyl-~2~Pentanone 10 U
591-78-6-==m==== 2-Hexanone 10 U
127-18-4=--=~~=- Tetrachloroethene 5 U
79-34-5==—-v==—- 1l1,1,2,2-Tetrachloroethane 5 U
108-88-3-—======- Toluene 5 U
108-90-7—======= Chlorobenzene 5 U
100-41l-4e—-===—~ Ethylbenzene 5 9]
100-42-5=-===—-- Styrene 5 U
133-02-7--=====- Xylene (totali) 5 U
FORM I VOA 1/87 Rev.
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1B EPA SAMPLE NO.
l SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
MGGW02-01
iame: VERSAR INC Contract:

) ode: VERSAR Case No.: 4078 SAS No.: SDG No.: 2

:'ix: (soil/water) WATER Lab Sample ID: 39835

mple wt/vol: 870 (g/mL) ML Lab File ID: w1510

vll: (low/med) LOW Date Received: 12/11/90

Moisture: not dec. dec. Date Extracted: 12/12/90

ction: (SepF/Cont/Sonc) CONT Date Analyzed: 01/11/91

Tleanup: (Y/N) N pH: Dilution Factor: 0.50

. CONCENTRATION UNITS:

I CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
91-20-3———==———--~ Naphthalene 6 U
208-96-8~---=--==Acenaphthylene 6 19)
83-32~9~====—-==Acenaphthene 6 U
86~73-7~=——em———— Flucrene 6 u
85-01-8===—we—w- Phenanthrene 6 u

l 120-12-7~~==—-—-=~Anthracene 6 16)
206-44-0=m==—m—== Flucranthene 6 U
129~00-0====-——-- Pyrene 6 U

l 56~55-3=———=e—=- Benzo(a)anthracene 6 |U
218-01-9-———=——= Chrysene 6 U
205-99-2—~==———- Benzo(b) fluoranthene 6 U
207-08-9——=—=——=- Benzo(k) fluoranthene 6 U

l 50-32-8=-==~=--==Benzo(a)pyrene 6 U
193~-39=5~~~=----Indeno(l,2,3-cd)pyrene 6 U
53=70=3ccc—cac—"- Dibenz (a,h)anthracene 6 U

l 191-24=2-=-=--==Benzo(g,h,i)perylene 6 |uU

)
' FORM I SV-1 .~ 1/87 Rev.
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1B : EPA SAMPLE NO.
I SEMIVOLATILE ORGANICS ANALYSIS DATA SHEE

MGGW02-01DP

!ame: VERSAR INC Contract:
2

ode: VERSAR Case No.: 4078 SAS No.: SDG No.: 2

:'x: (soil/water) WATER Lab Sample ID: 39834

nple wt/vol: glc (g/mL) Lab File ID: w1509

-zl: (low/med) LOW Date Received: 12/11/90

‘;'Ilsture: not dec. . dec. Date Extracted: 12/12/90

-

ction: (SepF/Cont/Sonc) Date Analyzed: 01/11/91

:.leanup: (Y/N) N pH: Dilution Factor: 0.50

. CONCENTRATION UNITS:
CAS NoO. COMPOUND (ug/L or ug/Kg) UG/L

91=-20-3-==—=e——- Naphthalene
208=96-8=-=--=~-==Acenaphthylene
83-32=9~===e=~~—==Acenaphthene
86=73=7======—==Fluorene
85-01-8===—w===- Phenanthrene
120-12-7—=—=e=== Anthracene
206-44-0~—mm=mmmm Flucranthene
129-00-0-=—=—-—- Pyrene
56-55-3-—===c~== Benzo(a)anthracene
218-01-9-=-==—-—-==Chrysene
205-99-2———=——w=- Benzo{b) fluoranthene
207-08~9———=——=- Benzo(k) fluoranthene
50-32-8~====——== Benzo(a)pyrene
193-39-5-=—=———- Indeno(l, 2,3~-cd)pyrene
53-70=3===me———- Dibenz (a,h)anthracene
191-24-2---=—-==Benzo(g,h,i})perylene

U uUuuLVLLLLOULUO OO,
codcgoacacacagaaaagac

FORM I SV-2 1/87 Rev.

1NNNRD



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

MGGW03-01
Name: VERSAR INC Contract:

> Code: VERSAR Case No.: 4078 SAS No.: SDG No.: 2

'ix: (soil/water) WATER Lab Sample ID: 39833

wt/vol: 1000 (g/mL) ML Lab File ID: w1508

(low/med) LOW Date Received: 12/11/90
oisture: not dec. dec. Date Extracted: 12/12/90
Liaction: (SepF/Cent/Sonc) Date Analyzed: 01/11/91
ICleanup: (Y/N) N pH: Dilution Facter: 0.50

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

91-20=-3~——=e—=—- Naphthalene
208-96-8~-====—===Acenaphthylene
83-32=0=——eme——e- Acenaphthene
86=73=7==—=ene=- Fluorene
85-01-8-====—==- Phenanthrene
120-12-7===-=~<=-Anthracene
206=44-0===c==== Fluoranthene
129-00-0====—==- Pyrene
56=55=3=——wrwaa=- Benzo(a)anthracene
218-01-9-=-======-Chrysene
205-99-2-—=ce——- Benzo(b) fluoranthene
207=-08=9===~--==Benzo(k) fluoranthene
50-32-8==—=c—v=- Benzo(a)pyrene
193=-39=5==e=====Indeno(1, 2,3-cd)pyrene
53=-70=3~—wecan=- Dibenz(a,h)anthracene
191-24-2-==~=-==-Benzo(g,h,i)perylene

VL UTLLLLLOL L LWL
caccacaagocccaccaccacagaa

FORM I SV-3




)!

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

ame: VERSAR INC Contract:

ode: VERSAR Case No.: 4078 SAS No.:

;x'x: (scil/water) WATER
iple wt/vol: 850 (g/mL) ML

A4

(low/med) LOW

EPA SAMPLE NO.

MGGW04-01

SDG No.: 2

Lab Sample ID: 39832

Lab .File ID: wils0?

Date Received: 12/11/90

igidsture: not dec. dec. Date Extracted: 12/12/90

:]lction: (SepF/Cont/Sonc) CONT Date Analyzed: 01/311/91
b '1eanup: (Y/N) N__ pH: Dilution Factor: 0.50

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
91-20-3-—=====-= Naphthalene 5 U
208-96-8—=~=-~---=Acenaphthylene 5 U
83-32-0=———er——- Acenaphthene 5 8]
86=73-7===—=———= Fluorene 5 U
85-01-8=~===—=== Phenanthrene 5 U
120-12-7———=—==- Anthracene 5 U
206-44-0-—==———- Fluoranthene 5 of
129-00-0====v==~ Pyrene 5 U
56~55=3===~~=——==Benzof{a)anthracene 5 U
218-01-9===v=—== -Chrysene 5 u
205-99=2==r=——=-- Benzo{b) fluoranthene 5 |9f
207-08-9-=~-===-=-=~Benzo (k) fluoranthene 5 U
50-32-8—====——== Benzo(a)pyrene 5 U
193-39-5=======-Indeno(l,2,3~-cd)pyrene 5 U
53=70=3-~========Dibenz(a,h)anthracene 5 U
5 U

191-24-2-~===-==Benzo{(g,h,i})perylene

FORM I SV-4

1/87 Rev.

100050



1B EPA SAMPLE NO.

l SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
MGSS01-01
Iame: VERSAR INC Contract:
o Code: VERSAR Case No.: 4078 SAS No.: SDG No.: 2
:r.x: (soil/water) SOIL Lab Sample ID: 39829
nple wt/vol: 3¢.6 (g/mL) G Lab File ID: w1536
v'l: (low/med) LOW Date Received: 12/11/90
Mi:sture: not dec. 10 dec. Date Extracted: 12/12/90
t®action: (SepF/Cont/Sonc) SONC Date Analyzed: 01/14/91
Tleanup: (Y/N) N pH: 1.1 Dilution Factor: 4.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3——===———- Naphthalene 1400 0]
208-96=-8==—==-=-==Acenaphthylene 1400 U
83=32-8—cc—ece=- Acenaphthene 1400 U
86-73-7—~w=m==——= Flucrene 1400 U
85-01-8-====——=- Phenanthrene 1400 U
120-12-7-—-=—==-==<Anthracene 1400 U
206-44-0=——=———- Flucranthene 1400 U
129-00-0=====e=- Pyrene 1400 U
56=-55-3————=——a- Benzo(a)anthracene 1400 U
218-01-9~-—=--=~Chrysene 1400 |U
205~-99-2———==—=- Benzo{b) fluoranthene 1400 U
207-08-9==—==~==~Benzo (k) fluoranthene 1400 U
50=32~8~==~—=——=- Benzo(a)pyrene 1400 U
193-39=-5-==e=e——- Indeno(l,2,3-cd)pyrene 14G0 U
53-70=3-—c—oc——- Dibenz(a,h)anthracene 1400 U
191-24-2-===—w—o- Benzo{(g,h,i)perylene 1400 U

FORM I SV-5 ) l?i%?]%ﬁﬁ.



Name: VERSAR INC Contract:
#ode: VERSAR Case No.: 4078 SAS No.:
1X: (soil/water) SOIL
11!e wt/vol: -30.5 (g/mL) G___

4 .
.

1B

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(low/med) LOW

MGSS02-01

SDG No.: 2
Lab Sample ID: 39830

Lab File ID: wlsi4

Date Received: 12/11/90

loisture: not dec. 19 dec. Date Extracted: 12/12/90

:lction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/11/91

:‘leanup: (Y/N) N_ pPH: 6.8 Dilution Factor: 1.0
CONCENTRATION UNITS: _

l CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20=3===—=—ew- Naphthalene 400 U
208-96-8==—==-—- Acenaphthylene 400 U

l 83-32-9~—wmmmre= Acenaphthene 400 U
86-73-7T—~——=m——== Fluorene 400 U
85-01-8~=~—wec—ew- Phenanthrene 400 U

l 120-12-7========Anthracene 400 |U
206~44~0====——== Fluoranthene 400 U
129-00-0======== Pyrene 400 |U
56-55=3=----==-=<Benzo(a)anthracene 400 U

l 218=-01=9======—<==Chrysene 400 U
205-99=2=======-=Benzo(b) fluoranthene 400 U
207-08=-9==—==—=—=~ Benzo (k) fluoranthene 400 U

l 50-32-8=====~-==Benzo(a)pyrene 400 U
193-39-5=====-==Indeno(l,2,3-cd})pyrene 400 U
53=70=3=~====-==Dibenz(a,h})anthracene 400 U

' 191-24-2---~---==Benzo(g,h,i)perylene 400 U

l FORM I SV-6 1/87 Rev.

100068



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

l MGSS03-01

Name: VERSAR INC Contract:

>lode: VERSAR Case No.: 4078 SAS No.: SDG Nc.: 2

g x: (soil/water) SOIL Lab Sample ID: 39831

1!3 wt/vol: 30.7 (g/mL) G Lab File ID: w1515

i (low/med) 1LOW Date Received: 2 90

loisture: not dec. 19 dec. Date Extracted: 12/12/90

:l.ction: (SepF/Cont/Sonc) SONC -Date Analyzed: 01/11/91

Zileanup: (¥Y/N) N pH: 6.6 Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) UG/KG Q
91-20-3----~=--=-Naphthalene 400 |8
208-96~8====~~=~Acenaphthylene 400 U

l 83-32-9=———w—ee== Acenaphthene - 400 U
86737 —=—=—=e——— Fluorene 400 u
85-01-8=====----Phenanthrene 400 U

I 120-12~7———=-mm- Anthracene 400 |U
206-44-0-——=—m== Fluoranthene 400 )
129-00-0~===e=—= Pyrene 400 U
56-55-3=—=—=ecw- Benzeo(a)anthracene 400 §)

l 218-01-9—=—=—=== Chrysene 400 U
205-99-2==—==m-- Benzo(b) flucranthene 400 U
207-08-9==—====- Benzo(k) flucranthene 400 U

l 50-32-8=====cc== Benzo(a)pyrene 400 U
193-39-5-—~=—-==Indeno(l, 2,3-cd)pyrene 4G0 U
53-70-3-=——wee-—- Dibenz(a,h)anthracene 400 U

l 191-24-2---=—--=-=Benzo(g,h,i)perylene 400 U

FORM I sSV-7 1/87 Rev.

i 100077



Yessar Laboratorvies ..

ANALYSIS REPORT
General Inorganic Chemistry Section

DATE: 04-JAN-91

CODE / CONTROL #: HYDROSEA / 4078
CLIENT / SITE: HYDROSEARCH / MOTOROLA
PROJECT / BATCH: 420.98.0 / 2

Field # TOTAL PHENOL
(mg/L)

MGGW04-01 < 0.010
MGGW03~01 0.060
MGGW02-01DP < 0.010
MGGW02-01 < 0.010

1

Laboratory Manager




APPENDIX B: TICs

NUS CORPCRATION




1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGSS01-01
L., Name: MD. SPECTRAL SERVICES, INC, Contract: CTRL-4078

Code: MSS Case No.: VR4078 SAS No.: SDG No.:

rix: (soil/water) SCIL Lab Sample ID: 90121446
nle wt/veol: 5.0 (g/ml) G Lab File ID: 121446
21: (low/med) LOW Date Received: 12/11/90
>isture: not dec. 5 Date Analyzed: 12/16/30
-mn (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
cer TICs fcund: {ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC.

FORM I VOA-TIC 1/87 Rev.

3 018




: 1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGSS02-01
Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Ccde: MSS Case No.: VR4078 SAS No.: SDG No.:
crix: (soil/water) SOIL Lab Sample ID: 90121447
. ole wt/vol: 5.0 (g/mL) G Lab File ID: 121447
el: (low/med) LOW Date Received: 12/11/90
. oisture: not dec. 17 Date Analyzed: 12/16/390
_Jamn (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
;. oer TICs found: (ug/L or ug/Kg) UG/KG

COMPOUND NAME RT EST.

FORM I VOA-TIC 1/87 Rev.

3 023




1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGSS03-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (sdil/water) SOIL Lab Sample ID: 90121448
Sample wt/vol: 5.0 {(g/mL) G Lab File ID: 121448
Level: (low/med) LOW Date Received: 12/11/90
% Mcisture: not dec. 15 Date Analyzed: 12/16/80
Column (pack/cap) CAP Dilution Facteor: 1.0

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

CAS NUMBER COMPOUND NAME RT EST. CONC.

FORM I VOA-TIC 1/87 Rev.

3 028




1E
VOLATILE ORGANICS ANALYSIS

DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

MGGW04-01
La. Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078 l
La: Cocde: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 950121448
Sa: ole wt/vol: 5.0 {g/mL) ML Lab File ID: 121449
Le.=21l: {low/med) Date Received: 12/11/90
% roisture: not dec. Date Analyzed: 12/15/90
Co.damn (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATICN UNITS:
Nurcer TICs found: o] (ug/L or ug/Kg) UG/L
ZAS NUMBER COMPOUND NAME RT EST. CONC. Q
FORM I VOA-TIC 1/87 Rev.



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

MGRWO01-01
Lab Name: MD. SPECTRAL SERVICES, INC, Contract: CTRL-4078
Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121450
Sample wt/vol: 5.0 {(g/mlL) ML Lab File ID: 121450
Level: (low/med) Date Received: 12/11/90
% Moisture: not dec. Date Analyzed: 12/15/90
Cclumn (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: 0 (vg/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
FORM I VOA-TIC 1/87 Rev.



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGRWO02-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case NO.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121451
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121451
Level: (low/med) Date Received: 12/11/90
% Moisture: not dec. Date Analyzed: 12/15/3%0
Celumn (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:
Number TICs found: (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC.

FORM I VOA-TIC 1/87 Rev,.

3 043




L

. 1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGRW03-01
Lab Name: MD. SPECTRAL SERVICES, INC, Contract: CTRL-4078
Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121452
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121452
Level: (low/med) Date Received: 12/11/8%0
% Moisture: not dec. Date Analyzed: 12/15/%90
Column (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: 0 . (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
FORM I VOA-TIC 1/87 Rev.



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGGW03-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121453
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 121453D
Level: (low/med) Date Received: 12/11/90
% Moisture: not dec. Date Analyzed: 12/15/90
Column (pack/cap) CAP Dilution Factor: 2.5

CONCENTRATION UNITS:
Number TICs found: (ug/L or ug/Kg) UG/L

COMPOUND NAME RT EST. CONC.

},l,2~TRICHLOROTRIFLUOROETHANE 10.590 50

FORM I VOA-TIC 1/87 Rev.

3 053




1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGGW02-01_DP
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078

Lab Code: MSS Case No,: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121454
Sample wt/vol: 5.0 {g/mL) ML Lab File ID: 121454
Level: (low/med) Date Received: 12/11/90
% Moisture: not dec. Date Analyzed: 12/16/%0
Column | (pack/cap) CAP Dilution Factor: 2.5

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 1/87 Rev,

3 0868



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

MGGW02-01
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078
Lab Code: MSS Case No.: VR4078 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 90121455
Sample wt/veol: 5.0 (g/mL) ML Lab File ID: 121455
Level: (low/med) ) Date Received: 12/11/90
% Moisture: not dec. Date Analyzed: 12/16/90
Column (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Nunber TICs found: 0 (ug/L or ug/Kg) UG/L
CAS NUMBER ' COMPOUND NAME RT EST. CONC. Q
FORM I VOA-TIC 1/87 Rev.



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

TRIP-BLANK
Lab Name: MD. SPECTRAL SERVICES, INC. Contract: CTRL-4078
Lab Code: MSS Case NoO.: VR4078 SAS No.: SDG Nao.:
Matrix: (soil/water) WATER Lab Sample ID: 90121456
Sample wt/vol: 5.0 {g/mL) ML lLab File ID: 121456
Level: {(low/med) ’ Date Received: 12/11/30
$ Moisture: not dec. Date Analyzed: 12/16/90
Column (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Xg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
FORM I VOA-TIC 1/87 Rev,



(et AL, ///7:;,/’7‘,// L = Sk

STANCARD OFERATING PROCEDURE

Evaluation of Metals Data for the Date: Fen, 19090
Contract Laboratory Program Namber: Heni-2
Appendix A.l: Data Assessment - Contract Revision: 10
Carpliarnce (Total Review - Inorganics)

Page ¢4 o0: 35

A.1.1 Contract Compliance reening Rerort (CCS) ~

Present?
m: If no, contact RsCC.

T DULMENT Ner PRONICED BY (ONTRACTTR.,
A.l.2 MLLLM - Present?

ACTIQI: If no, request from RSCC.

= DCCLLENT T PRCy CEC By CentrRacer,
A.1.3 Trip Report - Present ang camplete?

ACTIQN: If no, contact RSCC for trip report.

K NET PROVDED By (CRACTCR |
A.l.4 Sarple Traffic Retort - Present or on file?

Legible?

ACTIQ: If no, request fram Regicnal Sarple Ccntrpl
Center (RSCC).

A NCT PROVCED BY CCNTRACTC R
A.1.5 Cover Page - Present?

Is cover page properly filled in ard signed by the 1ab
manager or the manager’'s designee?

ACTIQN: If no, prepare Telephone Record Log, ard
contact laboratory.

Do numbers of samples correspord to rranbers on Record
of Comumicatiaon?
F R NOCT PROCED By CONTRACTLR.
Do sample nmumbers on cover Page agree with sample
mmbers on:

(a) Traffic Report Sheet?

* TREAC REDLRT T "Paouned Bt CCNTRACTR.
(b) Form I's?

ACTIQV: If no for any of the above, contact RSCC for
clarification.




Title:

STANIRRD FRATIG PROCDRE
Evaluztion of Metals for the Cartract
Laroratory Program '

A;:pa-mx A.l: Data Assessment - Contract
Copliance (Total Review - Irorganics)

A.1.8
A.l1.8.1

A.l1.8.2

Other Metals analysis (s romths), . . . exoeadad?

NIT: Prepare a list of a1} sarples ad analytes

Page 6 of 35
Date: Fen. 1990

T -2
Revision: 10
P42 )39) N2

for which holding times have been exceeded. Specity

thernmbarofdaysfm

date of collection t0 the date

©f preparation (from Taw data). Attach to checklist.,

ATIQN: If yes, reject (red-line) values less than
Instrument

Detection Limit (IIm) & flag
as estimated (J) U)evaluesabcvem.even
though sarple(s) was preserved Properly.

Rzv Data

Digestion lLog* for flame AA/ICP (Form XIII) presemt?
Digestian Log for furmace AA Form xII present?
Distillation log for meroury Form XIII presemt?
Distillation Log for cyanides rorm XIII presemt?

Are tH values (FH<2 for a1t metals, pdl12 for Cyanide)
present? o '

*weights, dilutians ard volumes used to obtam values,
Percent solids calculatien present for soils/sedimentg?
Are preparation dates Present on Digesticn Log?
Measurament read out record present? Icp
Flame AA
Furnace a3
Mercury
Cyanides

[‘/I

——

I ]

N I<| I< AN



STANCARD CFPERATING PROCEDURE Page 8 o©t 35

Title: Evaluation of Metals Data for the Date: Feb. 1950

Contract lLaboratory Program Nuamber: H~-2
Apperdix A.l: Data Assessment - Contract Revision: 10

Capliance (Total Review - Inorganics)

YES N NA

ACTIQN: Flag associated data as estimated if standards
are not within +10% of true values {excepr CROL
calibration standard). Do not flag the data as
estimated in linear range irdicated by good
recovery of standard.

A.1.9.1.3 Is correlation *coefficient less than 0.995 for:
Mercury Analysis? (___]
, o Cyanide Analysis? o .
(n: ‘7’/‘(“‘“*3 Tl et Hi 77 50 ) S
Atanic Absorption Analysis? [

ACITQN: If yes, flag the associated data as estimated.

A.l.9.2 rm 11 Initial ad irmi i i ifi icn)-

A.1.9.2.1 Present and camplete for every metal and Cyanide? (]

Present and carplete for AA and ICP when both are //'
used for same analyte? { ] v

ACTIAN: If no for any of the above, prepare Telephone
Record Log and contact laberatory.

A.1.9.2.2 Circle all values on data summary sheet that are
outside contract windows. Are all calidbration
stardards (initial and contimiing) within control

limits?
: Metals 90-110% VAR -
Hg - 80-120% (1 _ _\/_/
Cyanides 85-115% {1 V./

* The reviewer will calculate correlation coefficient.




Campliance (Total Review - Inorganics}

STANDARD CPERATING PROCEZURE Page 10 of 33

Title: Evaluation of Metals Data for the Date: Feb, 1999

Contract Laboratory Program Number: HiN-2
Apperdix A.1: Data Assessment - Comtrace Revisicn: 10

A.1.9.3.3

A.1.9.4

A.1.9.4.1

YES N nNA

A.1.9.3.2 Was CRI analyzed after ICV/ICB ard before the final

CCV/CCB, and for every four hours of 1CP mu? ['\/]

ACTIAN: If no, write in Contract Problem/Non-Carpliance
Section of the "Data Assessment Narrative",

Circle all wvalues on sumrary sheet that are outside
acceptance wirndows.

. Are CRA and (RI standards within control 1limits: /
Metals 80 - 120%R? ) -
Is mid-range standard within control limits: /
Cyanide 80 - 120%R? {1 Vv

ACTIQ: Flag as estimated all data within the affected
ranges if the recovery of the standard is
between 50-79%; flag only positive data if
the recovery is between 121-130%; reject
{red line) all data if the recovery 1s less
than 50%; reject only positive data if the
recovery is greater than 150%.

Form TII {(Initial and Comtimiing Calibration Blanks)
Present and camplete? _ (/]

For both AA and ICP when both are used for same analyte? [ )

Was an initial calibration blank analyzed? [;L/} _
Was a continuing calibration blank analyzed after

every 10 samples or every 2 howrs (whichever is more
frequent)? (]

ACTIN: If no, prepare Telephone Record Log, contact
laboratory and write in the contract-problans/
non—corpliance section of the Data Assessment
Narrative. .



STANDARD CFERATING PROCEDURE

Title: Evaluation of Metals Data for the
Contract Laboratory Program
Apcerdix A.l: Data Assessment - Conmtract
Capliance (Total Review - Inorganics)

Page 12 of 35

Date: Fed, 1990
Nurber: Hi-2
Revision: 10

ACTIQN:  If yes, reject (red-line) all associated data

X8 o)

greater than CROL concentration but less than ten
times the prep. blank value found in the raw data.

A.1.8.5.3 Do concentrations of prep. blank fall below two times

A.1.9.5.4

A.1.9.6

A.1.9.6.1

A.1.8.6.2

IIL when ITL is greater than CROL?

ACTIQN: If no, reject (red-line) all positive data
that has a concentration less than 10 times
the prep. blank value in the raw data.

Is concemtration Of prep. blank below the negative CROL?

ACTIQN: 1If yes, reject (red-line) all associated dsta
that has a concentration less than 10xCROL.
m 1CP er
Present ard campiete?

(NOTE: Not required for furnace AA, flame AA, mercury,
cyanide ard Ca, Mg, X amd Na.)

Was ICS analyzed at beginning amd end of nm
(or at least twicCe every 8 hours}?

ACTIQN: 1If no, flag as estimated (J) all samples for
’ which AL, Ca, Fe, or Mg is higher than in ICS.

Circle all values on Data Summary Sheet that are more
than + 20% of true or established mean value. Are all
Interferece Check Sample results inside of control
limits (+ 20%)?

If m, is concentration of Al, Ca, Fe, or Mg lower
than in ICS?

ACTIQN: If no, flag as estimated (J) these positive

results for which ICS recovery is between 121-150%;

flag all sample results as estimated if ICS
recovery falls within 50-79%; reject (red-line)

those sample results for which ICS recovery is less

than 50%; if ICS recovery is above 150%, reject
positive results only {not flagged with a "U"),

/

[V ]

[_/_J

(]



STATARD CFZRNTDG PROCEDURE Page 1§ of 13

Title: Evaluation of Metals Daca for the te: Fed. 1e9p
Contract Laxoratory Program Nomber: Hoi=2
Amoedix A.l: Data Assessmes - Comtract Revision: )0
Capliance (Total Review - Irorganics)

P43
Are results outside the carere} 1imits (75-125%) -
flagzed with ™" on Form I's and Form VA2 [}
2OV 1f ro, write in the Comiract - Prodien/Nen -
Capliance section of "mDaca Assessment Narrative”,

E!ﬁﬂvs
Are any spike recoveries:
(a) less than 30%°?

() between 30-74%2
(C) between 126-150%?

(€) greater than 150%?

If less than 30%, reject all associated aJuecus
cata; if between 30-74%, flag all associazed
272904s data as estimated (J); if between
126-150%, flag as estimazed (J) all associated
@7ue0us data not flacged with a ryr, if
greater than 150%, reject (red-line) all
assxiated aguecus data rnot flacced with a my»,

A.1.9.7.5 50i1/S=dimeme
Are any spike recoveries:
(a) less than 10%?

(b) between 10-74%7?
(C) between 126-200%?
(d) greater than 200%?

ACTTIN: If less than 10%, reject all associated data; {f
between 10-74%, flag all associated data as estimated;
if between 126-200%, flag as estirated all. associated
cata was not flacced with a "U's if greater than 200%,

reject all associated data not flacced with a |




STANDARD OPERATING PROCEIURE Page 16 ot
Evaluation of Metals Data for the Date: Feb, 1990
Contract Lakoratory Program Number: Hin=-2
Appendix A.l: Data Assessment - Contract Revision: 10

Campliance (Total Review - Inorganics)

=
rt
—
(10

2. If lab &duplicate result is rejectable due
to coefficient of correlation of MRA,
analytical spike recovery, or &uplicate
in_jecticms Criteria, & not apply precision
criteria.

A.1.9.8.4 Is any value for sample duplicate pair less than CROL*
and other value greater than or equal to 10 x *CROL?

ACTIQN: If yes, flag the associated data as
estimated (J).

A.1.9.8.5 Acuesous
Circle all values on Data Sumary Sheet that are:
RPD > 50%, or
Differerce > + CROL*

Is any RPD greater than 50% where sample ard duplicate

are both greater than or equal to § times *CRIDL?

than *(ROL where sample and/or duplicate is less than

5 times *CRDL?

ACTICN: If yes, flag the associated data as estimated.
A.1.9.8.6 Soil/Sediment

Circle all values on Data Summary Sheet that are:

RFD > 100%, or
Difference > 2 x CRIOL*

Is any RPD (where sample and dmplicate are hoth
greater than or equal t0 5 times *CROL)

> 100%?

Is any **difference between sample and duplicate
(Wwhere sample and/or duplicate is less than Sx*CRIL) :

> 2X*CROL?
* Substitute IDL for CROL when IDL > CRIL.

** Use absolute values of sarple and duplicate to calculate
the difference.

Is any **difference between sarple and duplicate greater
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STANDARD OPERATING PROCEDURE

Page 18 o: 135
Title: Evaluation of Metals Data for the Date: Fedb. 1990
Contra(:t Laboratory Program Number: Hui-2
Apperdix A.l: Data Assessment - Contract Revision: 10
Capliance (Total Review - Irorganics)
YES N KA
A.1.9.9.4 Sojl/Sediment
Circle all values on Form VI for field auplicates that are:
RFD >100%, or
Difference > 2 x CROL*
Is amy RPD (where sarple ard @mplicate are both )
greater than 5 times *CRL) /
>100%? . ] 7
Is any **difference between sample and duplicate
(where sarple and/or duplicate is less than Sx *CROL ):
>2x *CRDL? . 3 L/
ACTIQ: If yes, flag the associated data as estimated,
Form VII (Iaroratory Comtrol Sarpie) (Note: LCS - not
required for aqueous Hg and Cyanide analyses.)
A.1.9.10.1 Was one LCS prepared and analyzed for: /
every 20 water samples? [u”] . .
every 20' so0lid samples? [ ] _ _
both AA and ICP when both are used for same analyte? { ] _ 4,__/

&CTIQN: If no for any of the above, prepare Telephone
Record Log and contact laboratory for submittal
of results of ILCS. Flag as estimated {(J) all

data for which LCS was not analyzed,

NOTE: If only one LCS was analyzed for more than 20

sarples, then first 20 sanples close to LCS
do not have to be flagged as estimated.

* Substitute ITL for CROL when IIL > CRIL.

**Use absolute values of sample and duplicate to calculate the difference.

Il B B BN N IR N O T G BN G S D D B N aE .
b
-
0
[
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STANDARD OPERATING PROCETURE Page 20 o1 35

Evaluation of Metals Data for the Date:
contract lLaboratory Program

Appcerdix A.l: Data Assessment - Contract
Campliance (Total Review - Inorganics)

Feb. 1990
Number: Hii=2
Revision: 10

YES N nea
A.1.9.11 Form IX (ICP Serial Dilution) -~

NJIE: Serial dilution analysis is required only
for initial cancentrations equal to or
greater than 10 x IIL.

A.1.9.11.1 Was Serial Dilution analysis performed for:
* Neqz Uilchen ANBIS WS (T each 20 samples?
'(eqL;\f@\ %:(%Y\\“é %DGL- each matrix type?
' each concentration range {i.e. low, med.)?

ACTIQV: If no for any of the above, flag all positive
data greater than or equal to }OxTDLS as
estimated (J) for which Serial Dilution Analysis

was not performed, ard summarize the deficiency
on the DrFO regcret.

Was field blank(s) used for Serial Dilution Analysis?

ACTIQN: If yes, flag all associated data > 10 x ITL
as estimated (J).

NOTE: Serial dilution analysis should be performed
on a field blank when it is the only aquescus
saple in S0G.

A.1.9.11.3 Are results outside control limit flacged with an "E"
on Form I's and Form IX when initial comcentration on
Form IX is equal to 50 times IOL or greater.

ACTIQN: If no, write in the contract-problem/non-
carpliance section of the "Data Assessment
Narrative”,

Circle all values on Data Summary Sheet that are outside
control limit for initial concentrations equal to or greater
than 10 x IDLs aly. Are any % difference values:

> 10%?

2 100%?




STANDARD CPERATING PROCEDURE Page 22 o: 35

Title: Evaluaticn of Metals Data for the Date: Feb. 1990

Com.rac;t Larcratory Program Number: Hw=2
Apperdix A.l: Data Assessment - Contrace Revision: 10

Campliance (Total Review - Inorganics)

YES N A
A.1.9.13 m f Aditi

A.1.9.13.1 Presemt? ["_\/_]

BN

If no, is any Form I result coded with "S" or a "+"?

ACTI: If yes, write reguest on Telepvne Record Log
and contact laboratory for submittal of Form VITI.

N BN S =N = e

A.1.9.13.2 1Is coefficient of correlation for M less than 0.990 for /
any sample? ()

ACTIQN: If yes, reject {red-line) affected data.

A.1.9.13.3 Was *MIA required for any sample but not performed? [\4
Is coefficient of correlation for MSA less than 0.9957 [ V]

Are MSA calculations outside the linear range of the

calibration curve generated at the begiming of the /
analytical nm? (]

ACTIQN: If yes for any of the above, flag all
the associated data as estimated (J).

A.1.9.13.4 Was proper quantitation procedure followed correctly /
as outlined in the SOW an page E-16 through E=-177? [ v}

ACTICN: If no, note exception under contract problem/
non—compliance of data assessnent narrative,
Or prepare a separate list.

A.1.9.14 issol r i -
A.1.9.14.1 Were any analyses performed for dissolved as well as /
total analytes an the same sample(s). \ { ]

Were any analyses performed for inorganic as well as total /
(organic + inorganic) analytes on the same sanple(s)? f ]

* MSA is not required on ICS and prep. blank.



A.1.8.16

A.1.9.15.2 Do any capatation/transcription errors exceed 10% of

reported values on Forms 1-IX for:

(NOTE: Check all forms against raw data.)

(a)
(b)
(c)
(@)

(e)

all analytes analyzed by ICP?

all analytes analyzed by GIAA?

all analytes analyzed by AA PFlame?
Mercury?

Cyanide?

If yes, prepare Telephone Log, contact

laboratory for corrected data ard
correct errcors with red pencil and

initial.

Form I (Field Biznk) -

Circle all field blank values on Data Sumary Sheet
that are greater than CROL, 2 X IIL when IDL > CROL.

Do concentrations of field blank(s) fall below CRIL
(or 2 x IDL when IIL > CRDL) for all parameters of
associated aquecus and soil samples?

1f no, was field blank value already rejected due to

other (C criteria?

ACTIQN:

If no, reject (except field blank results)

all associated positive sample data less
than or equal to five times the field blank

value.

STANCARD OPEZRATING PROCEURE Page 24 o: 35
Title: Evaluation of Metals Data feor the Date: Feb. 1990
Contract Laboratory Program Number: Hiv-2
Appengix A.l: ta Assesgment - Contract Revision: 10
Capliance (Total Review - Inorganics)
XES N NA
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Evaluation of Metals Data for the Date: Feb, 1990
Contract lLaboratory Program Number: Hwi=2
Apperdix A.l: Data Assessment - Contract Revisien: 10
Carpliarnce (Total Review - Inorganics)

XZ3
A.1.9.17.3 Forr XTI (Linear Ranges}

was any sample result higher than high linear range
of I,

Was any sarple result higher than the highest
calibration standard for non-ICP parameters?

If yes for any of the above, was the
sample diluted to obtain the result on Form I?

ACTIQ: If no, flag the result reported on Form I
as estimated(J).

Percemt Solids of Sedimemts
Is so0il content in sediment(s) less than 50%7
ACTIQI: If yes, qualify as estimated all data

not previously rejected or flaaged due
to other (C criteria. -
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STANDARD OPERATING PROCEIRRE Page 27 ot 35

Title: Evaluation of Metals Data for the Date: Feb. 19390
Contract Laboratory Program Nunber : HW=-2
Appendix A.2: Data Assessmert Narrative Revision: 10

40-7@ Site 7”@%0@&‘775/7@.5 Matrix: Soil _ _JZ__
SDG# MEAWEZ . Vo (Bbs.
Camtractor Hj\{_cMWCh Reviewer &“\){f i Smf ko

A.2.1 The case description and exceptions, if any, are noted below wim reason(s)
for rejection or quallfxcatnon as estimated value(s) J.

gé}/{c’ 11% u M/)w/c/ (il v «z?@ouméc e aézzzi)
/f[@z/) /////O 4/ 4{4( /,///z //,»//'/{/ yze) 44,2/4//‘7(,6%/«¢/
-/ [ém;mu u/ayé a/mé -ﬂ/éﬁé// k%é/ou /za/%?/ ) )
u/cfao' MM_M;/ (Hile  gbdd 2l ﬁ_/—c g.r,__j —_
- //zaé /4/4//!/ \(Limf//u K//émz/f/(/ / f'//
727 v/.{/ﬂz,éé(/ 4’1{/}7 Ll Z /ip///é/é &L /-,Ma///fL
[ty b ot piclutod) ol s il ol it
&//L/@/Z/L/ vfl//7 /C%ga/ KZ/C/Z/&M//%/ /44&"?\( /’/ /aéﬁz‘f '
Jélf’m,{d L %ﬁ{‘VJI QM;/@J&M/&M/

// Q///gy/fz/»//4w£gf JHLAL * St 7‘//g et /.
7 /

Z




- e W-R W= -

STANTARD OPERATING PROCEDURE

Title: Evaluation of Metals Data for the
Contract Laboratory Program
Apperdix A.2: Data Assessment Narrative

Page 29 of 35

Date: Feb. 1990
Nurber: Hw=-2
Revisicon: 10

A.2.1 (contirmation)




STANDARD OPERATING PROCEDURE Page 31 of 35

Title: Evaluation of Metals Data for the Date: Fel. 1990
tract Laboratory Program Numoer: H-2
Appendix A.3: Caontract Non-Carpliance Revision: 10

(S'D Report)

CAVIRACT NOv-CO'FLIANCE
(D REFRT)

Regional Review of Uncantrolled Hazardous Waste
Site Contract Laboratory Data Package

s

. CASE NO
The hardcopied (laboratory name) /,///55,/[{ WKZZOZQ.) |

Inorganic data package received at Region II has been reviewed and the quality assurance and
performance data summarized. The data reviewed included:

SD Sample No.: s

T
Corc. & Matrix: - - - .
Comtract No. WA87-X025 ,K026 ,X027(SCW787) requires that specific analytical work be done ard

that associated reports be provided by the contractor to the Regions, EMSL-LV, ax¥® SD. The
general criteria used to determine the performarnce were based on an examination of:

- Data Campleteness - Duplicate Analysis Results
- Matrix Spike Results - Blank Analysis Results
- Calibration Standards Results - MSA Results

Items of non—campliance with the above contract are described below.

Camments:

Reviewer's Initial Dat

I

i

1 . .

I (252 . s 2t/ | :
I :

I

|



STAITARD OPERATING PROCEINRE Page 35 or 35
Title: Evaluation of Metals Data for the ' . Date: Feb. 199p
Contract Laboratory Program Number : Hw-2
Arcendix A.7: CLP Data Assessment Checklist Revision: 10
Inorganic Analysis
INCRGANIC REGIQVAL DATA ASSESSVENT Region 7
— . 7 N
CASE NO. 4@?’8 SITE ////35’7462;"—%@45
/ _ \ NO. OF SAMPLES/ N S~
LABCRATCRY VAW Lo¥co@edriess MORIX 8 Juatrios 4 fopde
SDGH LGGW REVIBNER (IF NOT ESD)__ /149 (/0
i /
S 7! £ REVIEWER'S NAME . f%ﬁ//{@%
/ B
DRO: ACTIQN 12 s SRV COMPLETION DRTE 02/[)2/?4
DATh ASSESSENT SIMARY /
I1cP AA Hg CYANIDE
1. HOLDING TIMES e O X4 A
2. QALIBRATIQNS ~ = : |
3. BIANKS 7 O .s |
4. ICs C ;
5. 1Cs — S ; .
6. DUPLICATE ANALYSIS { <
7. MATRIX SPIKE NA A
8. M3A ’ _ o
9. SERIAL DILUTICN AA
10. SAMPLE VERIFICATION - )
11, OTHER QC o ® .
12. OVERALL ASSESSENT ) e i /
O = Data has no problems/or qualified due to minor problems,
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
ACTIQN 1TRS:

AREAS OF CONCERN:

;
5
s

|
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APPENDIX A: QUALIFIED
LABORATORY RESULTS

NUS CORPORATION ' ——




U.S. EPA - CLP

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Lab Name: VERSAR LABORATORIES_ INC.

lLab Code: VERSAR
Matrix (soil/water): SOIL

lLevel (low/med): LOW

Case No.: 4078

MGSS01-01
Contract: MACHAIS

SAS No.: SDG No.: MGGWO02

Lab Sample ID: 39836_

Date Received: 12/11/9%0

'% Solids: __90.2

Concentration

Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Analyte |Concentration

7429-90-5_
7440-36-0_
7440-38-2_
7440-39-3

7440-41-7_
7440-43-9-
7440-70-2_
7440-47-3_
7440-48-4_
7440-50-8_
7439-89-6_
7439-92-1__
7439-95-4__
7439-96-5_
7439-97-6_
7440-02-0_
7440~09-7_
7782-49-2_
7440-22-4_
7440-23-5_
7440-28-0_
7440-62-2_
7440-66-6_

Aluminum_
Antimony
Arsenic__
Barium
Beryllium
Cadmium__
Calcium___
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium_
Silver
Sodium
Thallium_
Vanadium_
Zinc
Cyanide

EEEEEEEEENEEENCEENCEEEE

Color Before: BROWN

Color After: YELLOW

Comments:
_ARTIFACTS_-_ROCXS;

Clarity Before: Texture: COARSE

Clarity After: CLEAR_ Artifacts: YES

FORM I =~ IN




Lab Name: VERSAR_LABORATORIES_INC.

lab Code: VERSAR
iatrix (soil/water): SOIL

evel (low/med): LOW

U.S.

Case No.: 4078___

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

SAS No.:

Contract: MACHAIS

Lab Sample ID:

Date Received:

EPA SAMPLE NO.

MGSS02-01

SDG No.: MGGWO02
39837 _

12/11/90

EEEEEENEE S EE N EEEEEE I

4
x

Texture: COARSE

It Solids: _ 82.4

l Concentration Units (ug/L or mg/kg dry weight): MG/KG

) CAS No. Analyte |ConcentrationicC

l 7429-90-5_|Aluminum_ ~
7440-36-0_|Antimeny _
7440-38-2_|Arsenic__ _

. 7440-39-3_|Barium _
7440-41-7_|Beryllium ”
7440-43-9~|Cadmium___

l 7440-70-2_|Calcium__ _
7440-47-3_|Chromium_ 4.6
7440-48-4_|Cobalt _
7440-50~8_| Copper -

l 7439-89-6_|Iron _
7439-92-1_|Lead 13.7
7439-95-4_|Magnesium ~

l 7439-96-5_ |Manganese -
7439-97-6_|Mercury __ -
7440-02-0_|Nickel 10.2|_
7440-09-7_|Potassium _

l 7782-49-2_|Selenium_ ~
7440-22-4_|Silver ~
7440-23-5_|Sedium

' 7440-28-0_|Thallium_ _
7440-62-2_|Vanadium_ _
7440~-66-6_|2zinc _

l Cyanide _ ~

.Color Before: BROWN Clarity Before:

Color After: YELLOW___ _ Clarity After: CLEAR_

' Comments:

Artifacts: YES

_ARTIFACTS_~_ROCKS;

FORM I - IN

7/88

0007




INORGANIC ANALYSES DATA SHEET

U.S. EPA - CLP

EPA SAMPLE NO.

' MGSS03-01
Lab Name: VERSAR_LABORATORIES_INC. Contract: MACHAIS__
.ab Ccde: VERSAR Case No.: 4078___ SAS No.: SDG No.: MGGWO02

!atrix (soil/water): SOLL

evel (low/med): LOW

Lab Sample ID: 39838 _

Date Received: 12/11/80

' Solids: __80.9
' Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |[Concentratioen Q M
' 7429-90-5_|Aluminum_ NR
7440-36-0_|Antimony_ NR
. 7440-38-2_|Arsenic__ NR
7440-39-3_|Barium NR
7440-41-7_|Beryllium NR
7440-43-9-|Cadmium__ NR
l 7440-70-2_|Calcium__ NR
7440-47-3_|Chromium_ 6.0 P_
7440-48-4_|Cobalt NR
' 7440-50-8_| Copper NR
7439-89-6_|Iron NR
7439-92-1_|Lead 13.6 F_
7439-95-4_|Magnesium NR
l 7439-96~5_|Manganese NR
7439-97-6_|Mercury___ NR
7440-02-0_|Nickel 13.3 P_
l 7440-09-7_|Potassium NR
7782-49-2_|Selenium_ NR
7440-22-4_|Silver NR
7440-23-5_|Sodium NR
' 7440-28-0_|Thallium_ NR
7440-62-2_|Vanadium_ NR
7440-66-6_|2Zinc NR
' Cyanide NR
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW____ Clarity After: CLEAR_ Artifac