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1.0 SUMMARY OF QA/QC ACTIVITIES

Appendix B presents a summary of analytical results for QC samples ,
estimates of measurement precision and accuracy based on analysis of QC samples,

and potential limitations in the use of the data.

Overall, QA/QC data associated with this program indicate that
measurement data are acceptable and defensible. The QA/QC data indicate that the
quality control mechanisms were effective in ensuring measurement data reliability

within the expected limits of sampling and analytical error.

Quality control data provide information for identifying and defining
qualitative limitations associated with measurement data. The following key types of

QC procedures provide the primary basis for quantitatively evaluating data quality:

. Field and laboratory blank samples;

. Duplicate field samples;
. Matrix and surrogate spiked samples; and
. Laboratory control samples.

Additional details of the project QA/QC program are documented in
the Galena Sampling and Analysis Plan.

1.1 Blank Samples

Blanks are laboratory pure matrices designed to detect the introduction
of contamination or other artifacts into the sampling and analytical process. This is
an especially important role in measurement programs involving trace-level analyses.
Results are presented in the following sections for the analysis of laboratory

equipment rinsate, ambient conditions, and trip blanks.
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1.1.1 Laboratory Blanks

Laboratory blanks pertain only to the analytical process. Typically
included with each batch of samples analyzed, they provide an ongoing check of the
analytical process for systematic sample contamination. Laboratory method (reagent)
blanks are processed through the entire preparation and analytical measurement
techniques, in the same manner as the native field samples, and provide an indication
of systematic contamination whose root cause may be in the preparation or
measurement systems. Laboratory system blanks are processed only through the
analyticai measurement systems and provide data to assess potential systematic
contamination of the measurement system. When contamination is indicated by
blank values above pre-established levels, corrective action is initiated to identify and
eliminate the source of contamination. If possible, the affected samples are

reanalyzed.
112 Equipment Blanks

An equipment, or rinsate, blank is an aliquot of analyte-free (i.e., Type
IT or organic-free) water which is poured over or through the sampling equipment,
collected in a sample container, and returned to the laboratory as a sample.
Equipment blanks are used to demonstrate whether non-dedicated sampling device
has been adequately cleaned. Equipment blank results reflect the combined effects
of sample collection, handling, transportation, storage, and analysis.
Equipment blanks were collected and analyzed during ground water sampling

activities; no equipment blanks were collected during soil sampling activities.
113 Ambient Conditions Blanks

Ambient blanks are samples of Type II reagent grade water that are

collected and processed using the same sampling and handling procedures as other
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samples. Ambient blanks are used to assess the potential introduction of
contaminants to the samples during sample collection and analysis, and are prepared
only for volatile organic compounds (VOC) samples. Organic-free water was
prepared with Type II water that had been filtered, deionized, and boiled to volatilize
organic compounds. The water was then continuously purged with nitrogen to
prevent re-entry of volatile organic compounds. This water was tested by GC analysis

prior to use in the field blanks to ensure complete purity.

1.1.4 Trip Blanks

A trip blank is a sample of organic-free water (prepared as for ambient
blanks) that is placed in the sample bottle in an uncontaminated area in the
laboratory prior to going in the field. The trip blank is not opened in the field, but is
transported back to the laboratory with the routine samples. Trip blanks are
subjected to the same handling as other sémples and serve to identify contamination
from sample containers or transportation and storage procedures. Trip blanks
accompany samples of both soil and groundwater matrices for volatile organic
analyses only. When volatile organics are detected in trip blanks, it indicates that
sample handling transportation or storage conditions may have contributed

contamination to investigative samples.

1.2 Duplicate Field Samples

A field duplicate sample is a second sample collected at the same
location as the original sample. Duplicate sample results are used to assess precision,
including variability associated with both the laboratory analysis and the sample |
collection process. Duplicate samples are collected simultaneously or in immediate
succession, using identical recovery techniques, and treated in an identical manner
during storage, transportation, and analysis. Duplicate samples were collected and

submitted blind to the laboratory at a frequency of 10 % for this program.
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1.3 Matrix and Surrogate Spikes

Matrix spiked samples and surrogate spiked samples are part of the QC
protocol for the analysis of organic compounds. Matrix spiked samples are also part
of the QC protocol for the metals analyses. Matrix spiked samples are field samples
to which known amounts of the analytes of interest have been added. Both a spiked
and an unspiked aliquot are analyzed. The difference between the two aliquots is
calculated and compared to the amount of spike added before the extraction process.
Since actual samples are used for the recovery determination, any matrix effects are
taken into consideration. Usually expressed as a percentage of the spiked amount,
spike recovery can be considered as a measure of the measurement accuracy in the
actual sample matrix. For a single sample, this includes the combined effects of bias,
or systematic error, and the measurement variability due to imprecision, and thus

reflects overall uncertainty in the measurement results.

Surrogate spike samples are similar to matrix spiked samples except
that an unspiked aliquot is not analyzed. Instead, all samples are spiked with one or
more of the surrogate compounds which are chemically similar to the analytes of
interest, but not expected to be present in the actual field samples. Recovery of
these surrogate compounds gives an estimate of the effectiveness of the extraction

and analysis for a single sample.

14 Laboratory Control Samples

Laboratory control samples are used to assess analytical performance
under a given set of standard conditions. These are synthetic samples containing
some or all of the analytes of interest at known concentrations and prepared
independently from calibration standards. Typically analyzed with each analytical
batch, laboratory control samples may be used to estimate analytical bias and

accuracy by comparing measured results to theoretical concentrations. Although they
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do not address matrix effects as spiked samples do, they allow batch-to-batch

variability to be considered and are useful in identifying trends.




2.0 MAXIMUM HOLDING TIMES

Maximum holding times are established for each method to prevent
possible change in concentration of the compounds of interest over time.
Compounds of interest may be lost because of biological degradation or volatilization,
or concentrations of halomethanes may increase in the presence of free chloride
Samples for volatile and semivolatile organic analyses are particularly susceptible to
these types of losses. Adherence to holding time requirements is reviewed while

analytical measurement data are qualitatively evaluated.

A detailed listings of sample IDs, analytical and field batch numbers,
date of collection, preparation, and analysis are presented in the Date and Batch
Summary Tables in Attachment A for the 1992 sampling events and in Attachment B
for the 1993 sampling events. As documented in these tables, most holding time
requirements were met, with only a few exceptions. The hold-time for one sample
for DDT was missed because the sample required dilution and reanalysis to get the
sample within the calibration range of the instrument. (The original analysis and the
other SW8080 analytes were within hold-time). Also, one analytical batch of four

samples for semivolatile organics by SW8270 was analyzed outside hold-time.
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3.0 QUALITY CONTROL RESULTS FOR 1992 SOIL ANALYSES

Quality control (QC) procedures and activities implemented during this
program provide a basis for estimating data precision and accuracy. QC procedures
associated with investigative soil samples included the analysis of field and laboratory
blanks, matrix and surrogate spikes, laboratory control samples, and analytical, matrix
spike, and field duplicates. Results of these analyses are discussed in this section.
Detailed listings of the QC results for the 1992 sampling and analysis program are
present in Attachment A.

3.1 SW6010 - Metals

Soil samples were analyzed to determine the concentrations of 23 (less
boron and silicon) elements. Soil samples were prepared according to SW3050. The
metals concentrations were determined by SW6010 which allows the simultaneous, or
sequential, measurement of elements using Inductively Coupled Plasma Emission
Spectroscopy (ICPES). This method measures the emitted light of each element by
optical spectrometry. Samples are nebulized, and the resulting aerosol is transported
to the plasma torch. Element specific atomic-line emission spectra are produced
which are dispersed by a grating spectrometer. Intensities of the lines are monitored

by photomultiplier tubes.
3.1.1 Blanks

Seventeen method blanks, associated with project soil samples, were
analyzed for 23 metallic analytes by SW6010. Table B-1 presents a summary of the
results for the blank analyses. With the exception of copper and lead, no target
SW6010 analytes were detected in any of the method blank analyses. Results of the
method blank analyzed 9/29/92 (analytical batch # JA61 092914-01) showed copper
(3.5 mg/kg) was detected within three times the reporting limit (2 mg/kg). This
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method blank was prepared and analyzed with a matrix spike/matrix spike duplicate
pair that showed 94% and 93% recoveries, respectively. No apparent impact was
indicated due to the slight background contribution in the blank. No other
investigative field samples were analyzed in the analytical batch. Results of the
method blank analyzed 10/02/92 (analytical batch # JA61 100217-001) showed lead
(6.5 mg/kg) was detected within three times the reporting limits (5 mg/kg). Lead
was found in the three investigative samples analyzed in this analytical batch at
concentrations ranging from 12 to 22 mg/kg (all results less than five times the

reporting limits). Lead results for these samples may be biased slightly high.
312 Spikes

Seventeen laboratory control sample pairs (LCS/LCSDs) were analyzed
by SW6010 with the soil samples to assess method accuracy. Table B-2 presents a
summary of the data for these analyses. All mean recoveries were within the
acceptance criteria (80-120%). A single LCS analyzed for silver was below the
acceptance criteria at 68% recovery. Eleven MS/MSD pairs were analyzed to assess
method accuracy for the Galena soil matrices. With the exception of aluminum, |
antimony, calcium, iron, and lead all mean MS/MSD recoveries were within the
project acceptance criteria of 75-125 percent. The mean recovery for aluminum was
292.7% with 21 of the matrix spike recoveries above the acceptance criteria. The
mean recovery for antimony matrix spikes was 64.3% with 19 spikes below the
acceptance criteria. The calcium mean spike recovery was 189.5% with S spikes
below the acceptance limits and 12 spikes above the limits. Mean recovery for iron
was 129.2% with 10 spikes below the limits and 10 spikes above the QC limits. Lead
recoveries showed a single spike above the limits (992%) resulting in a mean
recovery of 132 percent. Barium, magnesium, and manganese showed mean
recoveries within the QC limits but showed multiple individual recoveries both above
and below the QC limits (Barium- three below, eight above; Magnesium- five below,

10 above; and Manganese- seven below, eight above). Potassium and selenium each
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had two recoveries above the limits and zinc had two recoveries below the limits.
Generally, LCS recoveries reported within acceptance criteria indicate that
acceptable method accuracy. However, the MS/MSD recoveries indicate that the
investigative soil results may be biased high for aluminum and biased low for
antimony. MS/MSD results for barium, calcium, iron, magnesium, and manganese
show that the matrix has variable influence on the recoveries of these elements from

the Galena soil matrices.
3.1.3 Duplicates

Precision estimates for metals analyzed by method SW6010 were
calculated as mean RPDs. Mean RPD:s for the 16 LCS pairs ranged from 1.0% to
7.1%, all well within the laboratory stated precision objectives of RPD < 20 percent.
Precision estimates based on the analysis of 11 matrix spiked sample pairs showed
greater variability with mean RPDs ranging from 1.3% to 73 percent. Precision
estimates based on MS/MSD pairs showed variability above the 20% objectives for
aluminum (42%), barium (24%), calcium (71%), iron (73%), magnesium (40%), and
manganese(59%). Because the mean LCS recoveries and RPDs for each metal
demonstrated that analytical systems were within acceptable method accuracy at the
time of sample analysis, variability estimated for aluminum, barium, calcium, iron,
magnesium, and manganese may reflect matrix non-homogeneity. Table B-5 provides

a summary of the precision estimates for the soil analyses.

32 SW7060 - Arsenic

Samples were prepared by acid digestion following SW3050 and
analyzed by graphite furnace atomic absorption (GFAAS) technique (SW7060). In
this method, a sample aliquot is placed in a graphite tube in the furnace, evaporated,
charred, and atomized. Absorption of radiation by GFAAS during atoinization is

proportional to the arsenic concentration.
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3.2.1 Blanks

No arsenic was detected at or above the reporting limit in any of the 20
method blank analyses associated with the soil samples analyzed by SW7060. These
results showed no measurable systematic laboratory arsenic contamination at the time

of the sample analysis. A summary of blank results is presented in Table B-1.

322 Spikes

Twenty LCSs were analyzed by SW7060 to assess method accuracy.
Reported recoveries were within the SAP acceptance criteria (80-120%). Mean LCS
recovery was 96.1% with a standard deviation of 4.35. Twelve samples were also
analyzed as MS/MSD pairs to assess whether the matrix affected method accuracy.
The mean recovery for all MS/MSD pairs was 107.5 percent. The recoveries for one
MS/MSD pair (06-DS-01, analytical batch Z3082508, 8/25/92) were below the QC
criteria (75-125%) and the recoveries for one MS/MSD pair (06-SS-01-01, analytical
batch Z3090214, 9/02/92) were above the QC criteria. A summary of the LCS
results is presented in Table B-2 and a summary of the matrix spike results is

presented in Table B-3.
3.23 Duplicates

Nineteen LCS pairs were analyzed by Method SW7060 to estimate
method precision. The mean RPD calculated for the LCS pairs was 1.2 percent. The
twelve MS/MSD pairs analyzed showed higher variability with a mean RPD of 11
percent. Both precision estimates, however, were well within the laboratory
objectives of RPD <20 percent. A summary of the precision estimates is presented in

Table B-5.
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33 SW7421 - Lead

Samples were prepared by acid digestion following SW3050 and
analyzed by graphite furnace atomic absorption (GFAAS) technique (SW7421). In
this method, a sample aliquot is placed in a graphite tube in the furnace, evaporated,
charred, and atomized. Absorption of radiation by GFAAS during atomization is

proportional to the lead concentration.

3.3.1 Blanks

A total of 19 method blanks analyses were performed for lead by
Method SW7421. With the exception of six results, no lead was detected at or above
the reporting limits (0.3 mg/kg) for method blank analyses. Method blank results
associated with analytical batches, Z1082008-002 (analyzed 8/20/92 with 0.31 mg/kg
lead), Z1082817-001 (analyzed 8/28/92 with 0.35 mg/kg lead), Z1091108-001
(analyzed 9/11 with 0.31 mg/kg lead), Z1091417-001 (analyzed 9/14 with 0.33 mg/kg
lead), Z2091717-002 (analyzed 9/24 with 0.30 mg/kg lead), and Z1091719-001
(analyzed 9/17 with 0.69 mg/kg lead) indicated a potential for a slight high bias for
reported lead concentrations. Lead results reported for investigative samples
analyzed in these analytical batches may include a similar slight high bias. A
summary of blank results is presented in Table B-1.

3.3.2 Spikes

Nineteen LCSs were analyzed for lead by SW7421 to assess method
accuracy. The mean recovery was 98.8% with a standard deviation of 3.38. The LCS
recoveries are summarized in Table B-2. These recoveries indicate acceptable
method accuracy for the laboratory systems at the time of sample analysis. Twelve
samples were spiked and analyzed as matrix spike pairs. Three of the 24 MS/MSD
recoveries (7%, 12%, and 65%) were below criteria (75-125%), and 2 reported
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recoveries (138% and 245%) were above. Because lead recoveries were both above

and below criteria, no conclusions should be based on lead matrix spikes alone.

333 Duplicates

Precision estimates (mean RPD) based on the 19 L.CS pairs and twelve
MS/MSD pairs analyzed by Method SW7421 were 2.0% and 23%, respectively. The
precision estimate based on the LCS pairs was within the laboratory stated objectives
(RPD < 20%); the precision estimate based on the MS/MSD pairs indicated slightly
higher variability than the laboratory objectives. A summary of the duplicate results

is presented in Table B-S.

34 SW7471 - Mercury

Soil samples were prepared as directed in SW7471 and analyzed by the
cold vapor atomic absorption spectrometry (CVAA) technique. During preparation,
mercury in the sample is reduced to the elemental state. An aliquot of the prepared
sample is then aerated from solution in a closed system. The mercury vapor passes

through a cell positioned in the light path of an atomic absorption spectrometer.

34.1 Blanks

A total of 12 method blanks were performed for mercury by SW7471.
With the exception of five results, no mercury was detected at or above detection
limits (0.02 mg/kg) for the method blank analyses. Method blank analyses,
73082017-005 (analyzed 8/20/92), Z3082518-003 (8/25), Z3090316-002 (9/03),
7.3092418-002 (9/24), and Z3092418-001 (9/24) showed mercury concentrations
ranging from 0.05 to 0.80 mg/kg which indicate a potential for a slight high bias for
mercury. Mercury results reported for investigative samples analyzed in these

analytical batches may include a similar slight high bias. (Most of the mercury results
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for the soil samples were less than 10 times the dry weight adjusted reporting limits.)

Table B-1 presents a summary of the blank results for the soils analyses.
342 Spikes

Twelve LCS pairs were analyzed to assess method accuracy, and ten
soil samples were spiked and analyzed in duplicate to determine the effect of the soil
matrix on the recovery of mercury by Method SW7471. The mean recovery for the
LCS pairs was 102.2% with a standard deviation of 3.13. (None of the LCS
recoven'és were outside the 80-120% laboratory recovery criteria.) The mean
recovery for the MS/MSD pairs was 85.6% with a standard deviation of 11.03. The
recoveries (66% and 60%) for one MS/MSD pair (01-SS-07-01, analytical batch
D2082413, 8/24/92) were below criteria. Because the LCS analyzed with this
analytical batch demonstrated acceptable method accuracy, these low recoveries
suggest a matrix interference. Mercury results reported for investigative field samples
analyzed in analytical batch D2082413 may also be biased somewhat low. Overall,
spike results reported for mercury determinations showed acceptable method

accuracy.
343 Duplicates

The calculated mean RPD for 13 LCS pairs analyzed for mercury by
Method SW7471 was 2.6 and the mean RPD for the ten MS/MSD pairs was 4.1. All
individual RPDs calculated based on the LCS and MS/MSD results were within the
laboratory stated precision objectives ( RPD <20%) which indicate good precision

was achieved for mercury measurements by SW7471.

3.5 SW7740 - Selenium

Samples were prepared by acid digestion following EPA SW3050 and
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analyzed by GFAAS technique described in SW 7740 to determine the concentrations .
of selenium. In this method, a sample aliquot is placed in a graphite tube in the

furnace, evaporated, charred, and atomized. Radiation from a given excited element

is passed through the vapor containing ground-state atoms of selenium. The intensity

of the radiation decreases in proportion to the amount of ground-state atoms present.

A monochromator isolates the characteristic radiation from the hollow cathode tube

or electrodeless discharge lamp, and a photosensitive device measures the attenuated

transmitted radiation.
3.5.1 Blanks

A total of 19 method blanks were analyzed for selenium according to
SW7740 in association with the soil samples. A summary of blank results is
presented in Table B-1. Reported results showed that no selenium was detected at
or above the reporting limits in any of the blank analyses. This indicates that no ‘
selenium contamination was present in the laboratory systems at the time of sample

analysis.
3.52 Spikes

A total of 18 LCS pairs were analyzed with the soil samples to assess
method accuracy for selenium by Method SW7740. In addition, 12 samples were
matrix spiked in duplicate to determine if the soil matrix would affect the selenium
measurements. The mean recovery for the LCS pairs was 94.9% with a standard
deviation of 5.03. A single LCS duplicate recovery (84%) was below the acceptance
criteria (85-115%). The mean recovery for the MS/MSD pairs was 61.8% with a
standard deviation of 18.5. A total of 15 matrix spikes were below the recovery
objectives (75-125%). Because the LCS recovery for each of the analytical batches
demonstrated acceptable method accuracy at the time of sample analysis, MS/MSD
recoveries for samples analyzed in analytical batches Z1082517, Z2082808, Z2090917, ‘
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7291113, Z2091308, and Z2091409 suggest that the soil matrices may bias selenium

measurements low. Selenium results reported for investigative samples may also be

biased low.

3.53 Duplicates

A total of 19 LCS pairs were analyzed according to method SW7740 to
assess method precision. The mean RPD for the LCS was 2.5 percent. Twelve
MS/MSD pairs showed a RPD of 4.5 percent. Both precision estimates were within
the laboratory objectives of <20% RPD which indicates that good precision was

achieved for the solids analyses. Precision estimates are presented in Table B-5.

3.6 Alaska Methods - Gasoline Range Organics and Diesel Range Organics

The Alaska Method for diesel range organics (DRO) is designed to
measure the concentration of DRO, C-10 through C-28 (boiling range 170°C - 430°C),
in water and soil. Samples are extracted with methylene chloride and the extract is
dried and concentrated in hexane. The extract is analyzed by injection onto the
capillary column of a gas chromatograph equipped with a flame ionization detector
(FID). Quantitation is performed by comparing the total chromatographic area
between n-C10 and n-C28, including resolved and unresolved components, to the

response of a calibration standard.

The Alaska Method for gasoline range organics (GRO) was used to
measure the concentration of GRO, C-6 through C-10 (boiling range 60°C - 170°C),
in water and soil. Water samples are analyzed directly by purge-and-trap gas
chromatography with flame ionization/photo ionization detection (FID/PID). Soil
samples are extracted into methanol and a portion of the methanol extract is
analyzed by purge-and-trap GC. Quantification is based on a direct comparison of

the area within the range of 2-methyl pentane and 1,2,4-trimethylbenzene.
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3.6.1 Blanks

A total of 24 method blanks were analyzed for diesel range organics
along with the soil samples using the Alaska method. With the exception of one
result, DRO was not detected at or above the reporting limits in these method
blanks. Results for the method blank analyzed 9/10/92 (analytical batch #TP-
M090921-001) showed a DRO concentration of 23,000 ug/kg which is only slightly
above the 20,000 ug/kg method reporting limits. A portion of the DRO found in
three investigative samples analyzed in this analytical batch may be due to the DRO
background found in the method blank (this background is not expected to have

substantial impact to the higher level samples analyzed in the analytical batch).

A total of 22 method blanks were analyzed for GRO along with the soil
samples using the Alaska method. Five of the method blanks showed GRO
concentrations ranging from 11,000 to 20,0000 ug/kg which is less than three times
the method reporting limits (10,000 ug/kg). The investigative samples analyzed with
these blanks may show a slightly high bias for GRO.

3.62 Spikes

Twenty-three LCS pairs were analyzed for DRO to assess method
accuracy. The mean recovery and all individual LCS recoveries were within the
laboratory stated acceptance criteria of 50-150 percent. Twelve matrix spiked
duplicate samples were analyzed to assess method accuracy for the soil matrix. The
mean recovery for the MS/MSD was also within the acceptance criteria although
seven recoveries were below the acceptance limits and four recoveries were above the
acceptance criteria. Samples were also spiked with a surrogate compound,
triacontane, to assess extraction and analytical efficiency. All reported surrogate
recoveries were within the stated acceptance criteria except for three matrix spiked

samples with recoveries above the QC limits. Overall, these results indicate

B-16




acceptable analytical control. Summaries of the spike results are presented in Tables
B-2 through B-4.

3.6.3 Duplicates

A total of 22 LCS pairs were analyzed for DRO to estimate method
precision. The mean RPD for the LCS pairs (9.3%) indicates good method precision.
Precision estimates based on the analysis of 12 MS/MSD pairs showed higher
variability with a calculated RPD of 74% which was outside the laboratory objective

of a RPD <50 percent. Precision estimates are presented in Table B-35.

3.7 SW8080 - Organochlorine Pesticides and PCBs

Samples were analyzed by Method SW8080 to determine the
concentrations of organochlorine pesticides and PCBs in the soil. SW8080 is a gas
chromatographic method using electron capture detection. Second column
confirmation analyses were performed for all target analytes detected (IRP
Handbook specifies 50% confirmation). Sample results flagged with "C" signifies that
both identification and quantitation were confirmed. Sample results flagged with "P"

were confirmed as present, but quantitation was not confirmed.

3.7.1 Blanks

A total of 28 method blanks were analyzed along with the soil samples
analyzed for organochlorine pesticides and PCBs by Method SW8080. Endrin
aldehyde (9 detects ranging 0.66-0.53 ug/kg) and endosulfan II (18 detects ranging
0.042-1.0 ug/kg) were detected at concentrations below the reporting limits. These
concentrations should not substantially impact the reported results for the
investigative samples for these analytes. Aldrin, alpha-BHC, delta-BHC, gamma-
BHC, 4,4-DDE, endosulfan I, heptachlor, and heptachlor epoxide were detected in
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one or more blanks at concentrations within three times the reporting limits. The
investigative samples would be expected to show a similar slight high bias for these

compounds.
3.7.2 Spikes

Fifteen LCS pairs were analyzed by Method SW8080 to assess method
accuracy. The mean recovery for the method target analytes were all within
acceptance criteria indicating acceptable method accuracy. Eleven MS/MSD pairs
were analyzed to assess matrix effects on method accuracy. Good accuracy was also
shown with all mean MS/MSD recoveries being within acceptance criteria. However,
recoveries for four aldrin, one gamma-BHC, two DDT, one dieldrin, and one
heptachlor spiked sample were above the criteria and four DDT recoveries were
below the criteria. Each sample, blank and QC sample was spiked with two
surrogate compounds, dibutylchlorendate and TCMX, to assess extraction and
analytical efficiency. All 118 surrogate spikes into field samples except one
dibutylchlorendate spike and three TCMX spikes were found to be within acceptance

criteria indicating acceptable method accuracy.

3.7.3 Duplicates

Fifteen LCS pairs were analyzed for organochlorine pesticides and
PCBs to estimate method precision for SW8080. The mean RPD for the LCS pairs
ranged from 4.6.% to 27% percent. Precision estimates based on the analysis of 11
MS/MSD pairs showed greater variability with mean RPDs ranging from 11% to 60
percent. The RPD for aldrin (60%) indicate greater variability than the SAP
objective of <50 percent. Because the LCS recoveries show that analytical systems
were within method acceptance criteria for both accuracy and precision at the time of
sample analysis, this variability observed for the matrix spiked samples may be

attributed to non-homogeneity in the soil matrix.
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38 SW8240 - Volatile Organic Compounds

Volatile, or purgeable, organics in the soil samples were determined
using Method SW8240. The soil samples were initially prepared by extraction into
methanol followed by purging with an inert gas to transfer volatile organics from the
liquid to the vapor phase. The vapor is swept through a sorbent trap where the
purgeable organics are trapped. The trap is then backflushed and heated to desorb
the organics onto a gas chromatographic column where they are separated and then

detected with a mass spectrometer.

3.8.1 Blanks

A total of 37 method blanks were analyzed with the soil samples for
volatile organics using Method SW8240. None of the method blanks showed any of
the SW8240 analytes at concentrations above the method reporting limits. However,
the common laboratory contaminants (i.., acetone, 2-butanone, and methylene
chloride), 2-hexanone, 4-methyl-2-pentanone, and xylene were detected at
concentrations below the method reporting limits. A summary of the blank results is

presented in Table B-1.

38.2 Spikes

A total of 37 LCS pairs were analyzed for volatile organic compounds
by SW8240 with the soil samples to assess the method accuracy. The mean
recoveries for all analytes were within the accuracy criteria for the method with
recoveries ranging from 62.1% to 207.1 percent. However, 2-butanone showed 21
individual recoveries below QC limits and two recoveries above QC limits. Three
individual recoveries for 2-chloroethylvinyl ether and three recoveries for vinyl
acetate were above the QC limits. Fifteen samples were analyzed as matrix spike

pairs to assess the effect of the matrix on method accuracy. Mean recoveries for the
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MS/MSD pairs ranged from 93.8% to 108.6% with no recoveries outside the
acceptance criteria. These results indicate that acceptable method accuracy.
Summaries of the LCS and MS/MSD spike results are presented in Tables B-2 and

B-3, respectively.

Three surrogate compounds, 1,2-dichloroethane-d,, 1,4-
bromofluorobenzene, and toluene-d;, were added to each blank, LCS, MS/MSD, and
field sample to assess analytical accuracy for each individual analysis. Of the 171
surrogate spikes added to the investigative samples, 17 recoveries were below criteria
for 1,4-bromofluorobenzene-d,, seven recoveries for toluene-dg were below criteria,
and two recoveries for toluene-dg were above the criteria. Overall, SW8240 surrogate
recoveries indicated acceptable method accuracy. A summary of the surrogate results

is presented in Table B-4.

3.8.2 Duplicates .

Thirty-seven LCS pairs were analyzed volatile organics by SW8240 to
estimate method precision. The mean RPDs for the SW8240 target analytes rangéd
3.4% to 15 percent. Even less variability was precision estimates were found for the
method based on the analysis of 15 matrix spiked duplicates. The mean RPDs
estimated for the MS/MSD pairs ranged from 3.0% to 5.5 percent. These results
indicate that good method precision was achieved for the analysis. A summary of the

precision estimates for each SW8240 analyte is presented in Table B-5.

39 SW8§270 - Semivolatile Organics

Semivolatile organics, also known as base/neutral and acid extractables,
in soil samples were analyzed using Method SW8270. Organic compounds are
extracted from the sample with methylene chloride at pH greater than 12 to obtain

base/neutral extractables. Acid extractable compounds are obtained from the sample .
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by extraction with methylene chloride at pH 2 or less. Both base/neutral and acid
extracts are then concentrated by removal of the methylene chloride through
evaporation. Compounds of interest are separated and quantified using a GC/MS.
These techniques quantitatively determine the concentration of a number of

semivolatile organic compounds.
39.1 Blanks

A total of 24 method blanks were analyzed with soil samples analyzed
for semivolatile organic compounds by Method SW8270. No semivolatile compounds
were detected at or above the method reporting limits in any of the blanks.
However, low levels of bis(2-ethylhexyl)phthalate (18-120 ug/kg),
dibenzo(a,h)anthracene (56 ug/kg) and 1,2,4-trichlorobenzene (33 ug/kg) were found
in one or more of the blanks. These concentrations of these compounds were well
below the 1000 ug/kg reporting limits for the method and therefore, no substantial

impact to the reported results is expected.
3.9.2 Spikes

A total of 25 LCS pairs were analyzed for semivolatile organics by
Method SW8270 to assess method accuracy. The mean recoveries for the SW8270
analytes ranged from 33.8% to 136.1%, all within the QC criteria stated in the project
SAP. Two recoveries for 1,2-dichlorobenzene and 1,4-dichlorobenzene and three
recoveries for hexachloroethane were below the acceptance criteria as stated in the
project SAP. One recovery for dibutylphthalate, two recoveries for 2,4-dinitrophenol,
and two recoveries for hexachloroethane were above the acceptance criteria stated in
the SAP. Fourteen MS/MSD pairs were analyzed to determine the method accuracy
with the soil matrix. Mean recoveries ranged from 74% to 88 percent.
Acenaphthene was above the acceptance criteria for one spike. All other analytes

were within acceptance criteria. Overall, these results indicate that good accuracy
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was achieved by the method.

Six surrogate spike compounds were added to each blank, LCS, MS/MSD and
field sample to assess the effectiveness of sample extraction and analytical
procedures. All calculated mean recoveries were within acceptance criteria. Three
of 147 reported recoveries for 2—ﬂuorobiphenyl (21-22%), nitrobenzene-ds (3-20%),
and phenol-d; (11-18%) and four of the 2-fluorophenol (1-19%) recoveries were
below criteria. Two recoveries for 2-fluorobiphenyl (128-139%), one nitrobenzene-d5
(145%) and four for 2,4,6-tribromophenol (129-133%) were above criteria. Overall,
SW8270 surrogate recoveries indicated acceptable method accuracy. Spike results are

summarized in Tables B-2 through B-4.

393 Duplicates

A total of 24 LCS duplicate pairs were used to assess method precision
for Method SW8270. The mean RPDs for the LCS pairs ranged from 3.4% to 42%,
with results for all analytes within the SAP stated precision objectives of 50 percent.
Precision estimates based on the analysis of 14 matrix spike pairs showed mean RPDs
ranging from 3.1% to 11 percent. These estimates agree with the LCS estimates and
both indicate that acceptable precision was achieved for the soil samples analyzed by

Method SW8270. Precision estimates are presented in Table B-5.

3.10 SW8310 - Polynuclear Aromatic Hydrocarbons (PAHSs)

Method SW8310 is used to determine the concentration of selected
PAHs in groundwater and wastes. Method SW8310 uses high performance liquid
chromatography (HPLC) for the detection of ug/L levels of PAHs. Samples are

analyzed by direct injection. Detection is by ultraviolet and fluorescence detectors.
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3.10.1 Blanks

A total of eight method blanks were analyzed for PAHs by Method
SW8310 along with the soil samples. No PAH compounds were detected above the
reporting limits in any of the blanks analyzed by this method. Benzo(k)fluoranthene
(0.11 pg/kg) and dibenzo(a,h)anthracene (0.34-0.38 ug/kg) were found at

concentrations below the reporting limits.

3.102 Spikes

Eight LCS pairs were analyzed by SW8310 to assess method accuracy.
The mean recoveries for the PAH analytes ranged from 54.1% to 76.9 percent. All
recoveries were within the objectives listed in the SAP except for two recoveries for
naphthalene which were below the acceptance criteria and two recoveries for \
indeno(1,2,3)pyrene which were above the criteria. Seven matrix spiked duplicate
samples were analyzed to determine the effect of the soil matrix on the method
accuracy. The mean recoveries for the MS/MSD analyses were similar to those for
the LCS and ranged from 47.4% to 85.9 percent. All recoveries were within the
acceptance criteria except for four recoveries for acenaphthene and two recoveries
for naphthalene which were below criteria, and two recoveries for acenaphthene and
two recoveries for phenanthrene which were above criteria. One surrogate spike

compound, terphenyl-d,,, was added to each blank, LCS, MS/MSD, and field sample

_ to assess the effectiveness of sample extraction and analytical measurement. All

surrogates except one reported for the 86 soil samples were recovered within the

project SAP acceptance criteria. These results indicate acceptable method accuracy.

Summaries of spike results for the soil samples are presented in Tables

B-2 through B-4.
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3.10.3 Duplicates

A total of eight LCS pairs were analyzed for PAHs by Method SW8310

to estimate method precision. The mean RPDs for these analyses ranged from 17%
to 25% showing good method precision based on an RPD objective of 50 percent.
Similar precision estimates were indicated for the method based on the analysis of
seven matrix spike pairs, with the exception for one spike compound. The mean
RPDs from the MS/MSD pairs ranged from 19% to 30% with the RPD for
naphthalene at 73 percent. These results are within the project precision objectives
for the method (RPD <50%) except for naphthalene and indicate overall indicate
good precision was achieved. Precision estimates for each analyte are presented in

Table B-5.
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Table B-1

Summary of Method Blanks - 1992 Solids

SW6010 - ICP Metals - Method Blanks

Aluminum 17 0 0 20 mg/kg
Antimony 17 0 0 10 mg/kg
Arsenic 17 0 0 30 mg/kg
Barium 17 0 0 1.0 mg/kg
Beryllium - 17 0 0 0.2 mg/ke

| _Cadmium 17 0 0 05 mg/kg |
Calcium 17 0 0 100 mg/kg
Chromium 17 0 0 1 mg/kg
Cobalt 17 0 0 1 mg/kg
Copper 17 1 1 3.5 mg/ke 2 mg/kg

| Iron 17 0 0 4 mg/kg

| Lead 17 1 1 6.5 mg/kg S mg/kg

| _Magnesium 17 0 0 100 mg/kg |

| Manganese 17 0 0 1 mg/kg
Molybdenum 17 0 0 S mg/kg

| Nickel 17 0 0 2 mg/kg
Potassium 17 0 0 300 mg/kg |
Selenium 17 0 0 30 mg/kg |

| Silver 17 0 0 1 mg/kg
Sodium 17 0 0 100 mg/kg |
Thallium 17 0 0 10 mg/kg |

| _Vanadium 17 0 0 2 mg/kg

| Zinc 17 0 0 2mg/kg i
GFAAS Metals - Method Blanks
Arsenic - SW7060 20 0 0 04 mg/kg

| Lead - SW7421 19 6 S 0.3-0.69 mg/kg 0.3 mg/kg

| Mercury - SW7471 12 5 S 0.05-0.08 mg/ke 0.02 mg/kg |
Selenium - SW7740 19 0 0 0.5 mg/kg
Alaska Methods - Method Blanks
Gasoline Range Organics 22 S S 11000-20000 ug/kg 10000 ug/kg
Diesel Range Organics 24 1 1 23000 ug/kg 20000 ug/kg
SWS8080 - Organochlorine Pesticides and PCBs - Method Blanks

| _Aldrin 15 7 1 l 0.13-1.3 ug/kg [ lug/kg
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B-1

(Continued)
Fasth

alpha-BHC 15 4 0 0.44-0.85 ug/kg 1 ug/kg
beta-BHC 15 7 1 0.03-1.1ug/kg 1 ug/ke
delta-BHC 15 10 3 0.28-2.7 ug/kg 1 ug/kg
Chlordane 15 0 0 S ug/kg
44-DDD 15 6 1 0.13-5.1 ug/kg 1 ug/kg
44-DDE iS 8 1 0.17-2.7 ug/kg 1 ug/kg
4.4-DDT 15 S 0 0.07-0.67 ug/kg 2 ug/kg
Dieldrin 15 11 0 0.17-0.6 ug/kg 1 ug/kg
Endosulfan I 15 8 0 0.046-0.94 ug/kg 1 ug/ke
Endosulfan II 15 11 0 0.042-1.0 ug/kg 3 ug/kg
Endosulfan sulfate 15 6 0 0.6-3.4 ug/kg S ug/kg

| _Endrin 15 13 4 0.18-9.6 ug/ke 1 ug/kg
Endrin aldehvde 15 4 0 0.13-0.52 ug/kg 2 ug/ke

| _gamma-BHC 15 12 1 0.36-1.1 ug/kg 1 ug/kg
Heptachlor 15 8 0 0.058-0.88 ug/kg 1 ug/kg
Heptachlor epoxide 15 10 4 0.014-2.5 ug/kg 1 ug/ke
Methoxychlor 15 0 0 S ug/kg
PCB-1016 15 90 0 10 ug/kg
PCB-1221 15 0 0 20 ug/kg
PCB-1232 15 0 0 20 ug/kg
PCB-1242 15 0 0 10 ug/ke
PCB-1248 15 0 0 10 ug/kg
PCB-1254 15 0 0 20 ug/kg
PCB-1260 15 0 0 20 ug/kg |

|_Toxaphene 15 4] 0 50 ug/kg |
SW8240 - Volatile Organic Compounds - Method Blanks
Acetone 37 S 0 2.8-17 ug/kg 2000 ug/kg
Benzene 37 0 0 100 ug/kg
Bromodichloromethane 37 0 0 100 vg/kg |
Bromoform 37 0 0 100 ug/kg |
Bromomethane 37 0 0 200 ug/kg |
2-Butanone 37 13 0 0.72-3.7 ug/kg 200 ug/kg |
Carbon disulfide 37 0 0 100 ug/kg
Carbon tetrachloride 37 0 0 100 ug/kg |
Chlorobenzene 37 0 0 100 ug/ke
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B-1
(Continued)

| _Chloroethane 37 0 0 200 ug/kg |
2-Chloroethylvinyl ether 37 0 0 200 ug/kg
Chioroform 37 0 0 100 ug/kg |
Chloromethane 37 0 0 200 ug/kg
Dibromochioromethane 37 0 0 100 ug/kg |
1,1-Dichloroethane 37 0 0 100 ug/kg
1.2-Dichloroethane 37 0 0 100 ug/kg |
Jl_L1-Dichloroethene 37 0 0 100 ug/kg |
trans-1.2-Dichloroethene 37 0 0 100 ug/kg |
1.2-Dichloropropane 37 0 0 100 ug/kg |
| _cis-1.3-Dichloropropene 37 0 0 100 ug/kg |
trans-1.3-Dichloropropene 37 0 0 100 ug/kg
Ethylbenzene 37 0 0 100 ug/kg |
2-Hexanone 37 1 0 3.5 ug/kg 1000 ug/kg |
Methyiene chloride 37 3 0 0.64-2.3 ug/kg 100 ug/kg
4-Methyl-2-pentanone 37 1 0 2.6 ug/kg . 1000 ug/kg |
Styrene 37 0 0 100 ug/kg |
Tetrachloroethene 37 0 0 100 ug/kg |
1.1.2 2-Tetrachloroethane 37 0 0 100 ug/kg |
Toluene 37 0 0 100 ug/kg
1.1.3-Trichloroethane 37 0 0 100 ug/kg |
1,12 Trichloroethane 37 0 0 100 ug/ke
Trichloroethene 37 0 0 100 ug/kg |
Vinyl acetate 37 0 0 100 ug/kg |
Vinyl chloride 37 0 0 200 ug/kg
Xylenes 37 3 0 0.29-1.3 ug/kg 100 ug/kg |
SWS8270 - Semivolatile Organic nds - Method Blanks
Acenaphthene 24 0 0 1000 ug/kg |
Acenaphthylene 24 0 0 1000 ug/kg |
Anthracene 24 0 0 1000 ug/kg |
Benzo(a)anthracene 24 0 0 1000 ug/kg |
Benzo(b)fluoranthene 24 0 0 1000 ug/kg |
Benzo(k)fluoranthene 24 0 0 1000 ug/kg
Benzo(g h.i)perviene 24 1 0 41 1000 ug/kg_ |
| _Benzo(a)pyrene 24 0 0 1000 ug/kg
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(Continued)

Benzoic acid 24 0 0 5000 ug/kg
Benzyl alcohol 24 0 0 1000 ug/kg

| _bis(2-Chioroethoxy)methane A 0 0 1000 ug/kg

| _bis(2-Chloroethyl)ether 24 0 0 1000 ug/kg |

| bis(2-Chloroisopropyllether 24 0 0 1000 ug/kg
bis(2-Ethylhexyl)phthalate 24 6 0 18-120 ug/kg 1000 ug/kg
4-Bromophenyl pheny! ether 24 0 0 1000 ug/kg
Butylbenzylphthalate 3 0 0 1000 ug/kg
4-Chloro-3-methylphenol 24 0 0 1000 ug/kg
p-Chloroaniline 24 0 0 1000 ug/kg |
2-Chloronaphthalene A 0 0 1000 ug/kg_ |
2-Chlorophenol A 0 0 1000 ug/kg
4-Chlorophenyl phenyl ether 24 0 0 1000 ug/kg
Chrysene 24 0 0 1000 ug/kg .
Dibeno(a h)anthracene ) 1 0 56 ug/kg 1000 ug/ek
Dibenzofuran 24 0 0 1000 ug/kg
Di-n-butyiphthalate 24 0 0 1000 ug/kg
1.2-Dichlorobenzene 24 0 0 1000 ug/ke
1.3-Dichlorobenzene 24 0 0 1000 ug/kg
14-Dichlorobenzene 4 0 0 1000 ug/kg
3.3'-Dichlorobenzidine 24 0 0 2000 ug/kg
2.4-Dichlorophenol 24 0 0 1000 ug/kg
24-Dimethylphenol 24 0 0 1000 ug/kg
Diethvlphthalate 24 0 0 1000 ug/kg
Dimethylphthalate 24 0 0 1000 ug/kg.
2.6-Dinitro-2-methyiphenol 24 0 0 5000 ug/kg
24-Dinitrophenol 24 0 0 5000 ug/kg
2.4-Dinitrotoluene 24 0 0 1000 ug/kg
2.6-Dinitrotoluene 24 0 (1] 1000 ug/ke
Di-n-octylphthalate 24 0 0 1000 ug/ke
Fluoranthene 24 0 0 1000 ug/kg
Fluorene 24 0 0 1000 ug/ke
Hexachlorobenzene 24 0 0 1000 ug/kg

|__Hexachlorobutadiene 24 0 0 1000 ug/kg .
Hexachlorocyclopentadiene 24 0 0 1000 ug/kg
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Hexachloroethane 24 0 0 1000 ug/kg
| _Indeno(1.2 3)pyrene 24 0 0 1000 ug/kg |
Isophorone 24 0 0 1000 ug/kg |
2-Methyinaphthalene 24 0 0 1000 ug/kg
2 Methyliphenol (o-cresol) 24 0 0 1000 ug/kg
4-Methylphenol (p-cresol) 24 0 0 1000 ug/kg
Naphthalene 24 0 0 1000 ug/kg |
2-Nitroaniline 24 0 0 5000 ug/kg
3-Nitroaniline 24 (4] 0 5000 ug/kg
4-Nitroaniline 24 0 0 5000 ug/kg
Nitrobenzene 24 0 0 1000 ug/kg
2-Nitrophenol 24 0 0 1000 ug/ke
4-Nitrophenol 24 0 0 5000 ug/kg |
n-Nitrosodiphenylamine 24 0 0 1000 ug/kg
n-Nitrosodipropylamine 24 0 0 1000 ug/kg
Pentachlorophenol 24 0 0 5000 ug/kg |
Phenanthrene 24 0 0 1000 ug/kg |
|__Phenol 24 0 0 1000 ug/kg
Pyrene 24 0 0 1000 ug/kg |
{ 124 Trichlorobenzene 24 1 0 33 ug/kg 1000 ug/kg
24 S-Trichlorophenol 24 0 0 1000 ug/kg |
2.4,6-Trichlorophenol 24 0 0 1000 ug/kg i
| _SWR8310 - Polynuciear Aromatic - Method Blanks
Acenaphthene 8 0 0 180 ug/kg
Acenaphthylene 8 0 0 230 ug/kg |
Anthracene 8 0 0 66 ug/kg
Benzo(a)anthracene 8 0 0 13 ug/kg |
Benzo(a)pyrene 8 0 0 2.3 ug/kg
Benzo(b)fluoroanthene 8 0 0 1.8 ug/kg
| Benzo(g:h.i)perviene 8 0 0 76 ug/kg |
Benzo(k)fluoranthene 8 1 0 0.11 ug/kg 1.7 ug/kg
Chrysene 8 0 0 | 15up/ke
Dibenzo(a.e)pyrene 8 0 0 25 ug/kg |
Dibenzo(a,h)anthracene 8 3 0 0.34-038 ug/kg 3 ug/kg
Dibenzo(a.i}pyrene 8 0 0 55 ug/ke
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(Continued)
Fluoranthene 8 0 0 21 ug/kg |
Fluorene 8 0 0 21 ug/ke
| Indeno(1.2 3)pyrene 8 0 0 43 ug/kg
Naphthalene 8 0 0 180 ug/kg
Phenanthrene 8 0 0 64 ug/kg
Pyrene 8 0 0 27 ug/kg |
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Table B-2

Summary of Laboratory Control Sample Results for 1992 Soil Samples

SW6010 - ICPES Metals
Aluminum 17 924 192 0 0 80-120
Antimony 17 93.5 5.25 0 0 80-120
Arsenic 17 95.8 6.61 0 ) 80-120
| Barium 17 938 291 0 0 80-120
Beryllium 17 90.9 2.55 0 0 80-120
| Cadmium 17 89.9 237 0 0 80-120
| Calcium 17 953 312 0 0 80-120
Chromiuym 17 93.0 2.68 0 0 80-120
| Cobalt 17 92.1 2.50 0 0 80-120
Copper 17 91.7 293 0 0 80-120
Iron 17 92.8 2.14 0 0 80-120
Lead 17 91.8 435 0 0 80-120
Magnesium 17 90.8 1.75 0 0 80-120
Manganese 17 91.7 2.83 0 0 80-120
| Molybdenum 17 91.9 2.88 0 0 80-120
Nickel 17 92.3 242 0 0 80-120
Potassinm 17 929 3.85 0 0 80-120
| Selenium 17 88.8 7192 0 0 80-120
Silver 17 89.1 5.25 1 0] 80-120
Sodium 17 94.3 315 0 0 80-120
| _Thallium 17 90.4 3.59 0 0 80-120
||_Vanadium 17 923 3.04 0 0 80-120
| Zinc 17 89.8 2.53 0 g 80-120
GFAAS Metals
Arsenic - SW7060 20 96.1 435 0 0 85-115
| Tead - SW7421 19 98.8 3.38 0 0 85-115
Mercury - SW7471 12 102.2 313 0 0 80-120
Selenium - SW7740 18 ° 94.9 5.03 1 0 85-115
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Table B-2

(Continued)
Alaska Method
Diesel Range Organics 23 71.9 11.33 0 0 50-150
SW8080 - Organochlorine Pesticides and PCBs
Aldrin 15 105.3 10.53 Q 1 42-122
alpha-BHC 15 106.9 8.94 0 0 37-134
delta-BHC 15 1011 18.79 0 1 19-140
gamma-BHC 15 102.0 10.07 Q 0 32-127
alpha-Chlordane 15 112.8 12.32 0 0 NS
gamma-Chlordane 15 105.2 9.09 0 0 NS
44-DDT 15 98.1 10.7 0 0 25-160
Dieldrin 15 95.2 7.45 0 0 36-146
Endosulfan II 15 85.7 9.6 0 0 D-202
Endrin 15 912 ‘ 16.15 0 0 30-147
Endrin aldehyde 15 840 17.88 0 0 NS
Heptachlor 15 98.5 9.24 0 1 34-111
Heptachlor epoxide 15 1124 5513 0 1 37-142
Mirex 15 109.3 10.00 0 0 NS
PCB-1016 12 139.7 72.51 0 10 50-114
PCB-1260 12 102.2 14.16 0 0 8-127
SW8240 - Volatile Organic Compounds
Acetone 37 108.1 21.08 0 0 NS
Benzene 37 99.7 6.98 0] 0 37-151
Bromodichloromethane 37 109.5 1141 0 0 35-155
Bromoform 37 914 11.13 0 0 45-169
Bromomethane 37 62.1 11.7 0 0 D-242
2-Butanone _ 37 722 | 2395 21 2 55127
Carbon disulfide 37 100.9 2378 0 0 NS
Carbon tetrachloride 37 94.5 10.28 0 0 70-140
Chlorobenzene 37 933 431 0 Q 37-160
Chloroethane 37 86.0 134 0 0 NS
2-Chloroethylvinyl ether 37 2071 96.17 0 3 D-305
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(Continued)

Chloroform 37 111 8.37 0 0 51-138
Chloromethane 37 89.2 20.99 0 0 D-273
Dibromochloromethane 37 96.9 8.36 0 0 53-149
1,1-Dichloroethane 37 106.8 898 0 0 59-153
1,2-Dichloroethane 37 103.5 9.18 0 0 49-155
1,1-Dichloroethene 37 100.1 12.66 0 0 D-234
trans-1,2-Dichloroethene 37 106.9 9.77 0 0 54-156
1,2-Dichloropropane 37 100.1 9.73 0 0 D-210
cis-13-Dichloropropene 37 103.0 9.89 0 0 D-277
trans-1,3-Dichloropropene 37 97.0 8.74 0 0 17-183
Ethylbenzene 37 99.9 6.79 0 0 37-162
2-Hexanone 37 80.7 16.49 0 0 NS
Methylene chloride 37 109.1 14.34 0 g D-221
4-Methyl-2-pentanone 37 90.9 14.88 0 0 NS
Styrene 37 107.3 1493 0 0 NS
Tetrachloroethene 37 96.3 817 0 0 64-148
1,1.2.2-Tetrachloroethane 37 106.4 1137 0 0 46-157
|_Toluene 37 107.2 7.01 0 0 47-150
1,1,1-Trichlorgethane 37 94.7 9.51 0 0 52-162
1,.1.2-Trichloroethane 37 104.3 7.78 0 0 52-150
Trichloroethene 37 94.7 7.84 0 0 71-157
Vinyl acetate 37 99.6 55.76 0 3 D-251
Vinyl chloride 37 110.3 2473 0 0 NS
Xylenes 37 1019 5.88 0 0 55-125
SW38270 - Semivolatile Organic Compounds
Acenaphthene 25 947 6.87 0 0 47-145
Acenaphthylene 25 105 9.25 0 0 33-145
Anthracene 25 102.7 7.13 0 0 27-133
Benzo(a)anthracene 25 29 7.48 0 0 33-143
Benzo(b)fluoranthene 25 90.8 9.88 0 0 24-159
25 104.2 12.74 0 0 11-162

Benzo(k)fluoranthene
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(Continued)
Benzo(g.h.i)perylene 25 922 14.22 0 0 D-219
Benzo(a)pyrene 25 91.6 8.72 0 0 17-163
Benzoic acid 25 710 35.26 0 0 NS
Benzyl alcohol 25 1029 11.59 0 ) NS
4-Bromophenyl phenyl ether 25 040 | 790 0 0 53-127
Butvlbenzvlphthalate 25 101.5 12,15 0] 0] D-152
4-Chloro-3-methylphenol 25 92.1 7.01 0 0 22-147
p-Chloroaniline 25 1109 11.01 0 0 NS
bis(2-Chloroethoxy)methane 25 96.1 9.33 0 0 33-184
bis(2-Chloroisopropyl}ether 25 97.0 17.30 0 0 12-158
2-Chlorgnaphthalene 25 86.8 6.92 0 0 60-118
2-Chlorophenol 25 84.6 14.22 0 0 23-134
4-Chlorophenyl phenyl ether 25 1024 6.38 0 0 25-158
Chrysene 25 98.6 8.15 0 0 17-168
Di-n-octylphthalate 25 1094 15.13 0 0 4-146
Dibenzo(a,h)anthracene 25 90.0 12.69 0 0 D-227
Dibenzofuran 25 98.5 6.53 0 0 NS
Dibutylphthalate 25 101.3 8.27 0 1 1-118
1,2-Dichlorobenzene 25 92.0 19.96 2 0 32-129
1,3-Dichlorobenzene 25 87.0 19.61 0 0 D-172
1.4-Dichlorobenzene 25 852 19.84 2 0 20-124
3.3’-Dichlorobenzidine 25 130.3 11.26 0 0 D-262
2.4-Dichlorophenol 25 83.1 7.05 0 0 39-135
Diethylphthalate 25 106.6 7.88 0 6 D-114
2.4-Dimethylphenol 25 54.5 11.79 0 0 32-119
Dimethylphthalate 25 100.5 127 0 2 D-112
4,6-Dinitro-2-methylphenol 25 108.0 17.53 0 0 D-181
2,4-Dinitrophenol 25 136.1 34.54 0 2 D-191
2.4-Dinitrotoluene 25 1024 11.77 0 0 39-139
2,6-Dinitrotoluene 25 1106 10.37 Q 0 50-158
| bis(2-Ethylhexyl)phthalate 25 97.1 10.20 0 0 8-158
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Fluoranthene 25 93.0 6.95 0 0 26-137
Fluorene 25 88.9 6.57 0 0 59-121
Hexachlorobenzene 25 93.8 14.44 0 0 D-152
Hexachlorobutadiene 25 85.0 13.16 0 0 24-116
Hexachlorocyclopentadiene 25 33.8 426 0 0 NS
Hexachloroethane 25 92.9 21.19 3 2 40-113
|_Indeno(1,2.3)pyrene 25 89 | 1019 0 0 D-171
Isophorone 25 99.5 831 0 (4] 21-196
2-Methylnaphthalene 25 1032 14.98 0 0 NS
2-Methylphenol(o-cresol) 25 84.6 10.00 0 0 NS
4-Methylphenol(p-cresol) 25 83.5 10.52 0 0 NS
N-Nitrosodiphenylamine 25 92.8 7.73 0 0 NS
N-Nitrosodipropylamine 25 97.7 12.25 0 0 D-230
Naphthalene 25 94.6 10.93 0 0 21-133
2-Nitroaniline 25 106.2 1424 0 0 NS
|_3-Nitroaniline 25 109.1 931 0 0 NS
4-Nitroaniline 25 102.6 9.13 0 0 NS
Nitrobenzene 25 96.2 16.78 0 0 35-180
2-Nitrophenol 25 95.7 11.73 0 0 20-182
4-Nitrophenol 25 86.8 13.96 0 0 D-132
Pentachlorophenol 25 71.2 8.46 0 0 14-176
Phenanthrene 25 89.0 6.50 0 0 54-120
Phenol 25 88.8 12.26 0 0 5-112
Pyrene 25 94.0 8.14 0 0 52-115
1.2.4-Trichlorobenzene 25 89.1 1143 0 (] 44-142
2.4.5-Trichlorophenol 25 883 6.42 0 0 NS
2.4 6-Trichlorophenol 25 71.0 4.77 0 0 37-144
10 - Polynuclear Aromatic Hydrocarbons
Acenaphthene 8 66.3 16.23 0 D-124
Acenaphthylene 8 67.8 16.63 D-139
Anthracene 8 60.1 18.24 0 D-126
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Benzo(a)anthracene 8 63.6 16.86 0 0 D-135
Benzo(a)pyrene 8 54.1 15.84 0 0 D-128
Benzo(b)fluoranthene 8 733 1691 0 0 D-150
Benzo(g h.i)perylene 8 62.2 16.42 0 ] D-116
Benzo(k)fluoranthene 8 62.7 16.25 0 0 D-159
Chrysene 8 725 17.84 0 0 D-199
Dibenzo(a h)anthracene 8 59.7 15.02 0 0 D-110
Fluoranthene 8 64.6 18.02 0 0 D-123
Fluorene 8 63.6 20.13 0 0 D-142
Indeno(1.2 3)pyrene 8 769 2693 0 2 D-116
Naphthalene 8 69.4 19.33 2 0 D-122
Phenanthrene 8 62.8 18.04 0 0 D-155
Pyrene 8 60.2 15.7 0 0 D-140
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Table B-3

Summary of Matrix Spiked Sample Results for 1992 Soil Samples

SW6010 - ICPES Metals
Aluminum 11 292.7 154.62 1 21 75-125
Antimony 11 64.3 10.68 19 0 75-125
| _Arsenic 11 106.0 8.59 0 0 75-125
Barium : 11 1175 37.81 3 8 75-125
Beryllium 11 92.5 3.08 0 0 75-125
| Cadmium 11 90.5 3.00 0 0 75-125
| Calcium 11 189.5 147.21 S 12 75-125
Chromium 11 106.1 5509 0 75-125
Cobalt 11 90.8 333 0 75-125
Copper 11 92.2 693 1 75-125
Iron 11 1292 130.36 10 10 75-125
Lead 11 1320 192.15 0 1 75-125
Magnesium 11 1148 53.98 5 10 75-125
Manganese 11 109.4 68.28 7 8 75-125
Molybdenum 11 91.0 3.88 0 0 75-125
| Nickel 11 90.0 407 0 0 75-125
Potassium 11 1024 17.67 0 2 75-125
Selenium 11 98.0 12.76 0 2 75-125
Silver 11 87.5 3.14 0 0 75-125
Sodium 11 1074 6.58 0 1] 75-125
| _Thallium 11 89.3 6.42 0 0 75-125
| Vanadium 1 97.4 7.14 0 Q 75-125
Zinc 11 86.7 2195 2 0 75-125
GFAAS Metals
Arsenic - SW7060 12 107.5 48.00 2 2 75-125
| Lead - SW7421 12 98.6 42.30 3 2 75-125
Mercury - SW7471 10 85.6 11.03 2 0 75-125
| Selenium - SW7740 12 61.8 18.51 15 0 75-125
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Table B-3
(continued)
ArAmE vt

SW8015 - Nonhalogenated Volatile Organics

Benzene 15 99.0 14.16 0 0 50-150

Chlorobenzene 15 93.1 6.22 0 0 67-123

Ethylbenzene 15 97.2 10.45 0 0 50-150

Toluene 15 94.9 8.48 0 0 50-150

Xylene, Total 15 97.1 8.35 0 0 50-150

Alaska Method

Diesel Range Qrganics 12 1143 156.99 7 4 50-150

SW8080 - Organochlorine Pesticides and PCBs

Aldrin 11 99.1 24.67 0 4 42-122
| _gamma-BHC 11 81.2 22.15 0 1 32-127

44-DDT 11 78.5 57.94 4 2 25-160

Dieldrin 11 86.6 20.88 0 1 36-146

Endrin 11 95.0 13.73 0 0 30-147

Heptachlor 11 842 19.46 0 1 34-111

SW8240 - Volatile Organic Compounds

Benzene 15 99.7 14.08 0 0 37-151
| _Chlorobenzene 15 99.5 581 0 0 37-160

1.1-Dichloroethene iS 99.4 18.14 0 0 D-234

Toluene 15 108.6 11.21 0 0 47-150

Trichloroethene 15 93.8 496 0 0 71-157

SW8270 - Semivolatile Organic Compounds

Acenaphthene 14 86.6 6.75 0 1 37-100

4-Chloro-3-methylphenol 14 87.1 5.55 0 0 22-147

2-Chlorophenol 14 85.4 5.90 0 0 23-134

1.4-Dichlorobenzene 14 80.0 12.23 0 0 20-124

2 4-Dinitrotoluene 14 88.2 8.04 0 0 39-139

N-Nitrosodipropylamine 14 854 12.95 0 0 D-230

4-Nitrophenol 14 824 13.95 0 0 D-132

Pentachlorophenol 14 74.1 6.44 0 0 14-176

Phenol 14 83.5 7.49 0 0 5-112
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Table B-3

(continued)

B-39

| _Pyrene 14 846 8.95 0 52-115

| 1.2 4-Trichlorobenzene 14 84.3 8.89 0 44-142
SW3310 - Polynuclear Aromatic Hydrocarbons
Acenaphthene 7 477 67.69 4 2 D-124
Acenaphthylene 7 474 25.76 0 0 D-139
Anthracene 7 551 23.00 0 0 D-126
Benzo(k)fluoranthene 7 61.9 26.06 0 0 D-159
Dibenzo(a.h)anthracene 7 56.7 16.69 ) 0 D-110
Fluorene 7 564 26.44 0 0 D-142

| Napththalene 7 513 40.52 2 0 D-122
Phenanthrene 7 85._9_ 87.21 0 2 D-155




Summary of Surrogate Recoveries - 1992 Soils

Table B-4

Argmcl ie
Alaska Method - Diesel Range Organics
Triacontane
LCS 46 95.7 12.10 50-150
Matrix Spike 24 1148 69.95 0 50-150
| SW8080 - Organochlorine Pesticides and PCBs
Dibutylchlorendate
Samples 118 75.1 43.11 1 20-150
LCS 54 717 10.84 NS
Blank 14 75.3 6.66 20-150
TCMX
Samples 118 105.0 14.89 20-142
LCS 54 1052 12.24 0 NS
Blank 14 1053 10.38 20-142
SW8240 - Volatile Organics
1,4-Bromofluorobenzene-d,
Samples 17 854 11.74 17 0 74-121
LCS 74 91.9 571 74-121
Blank 37 90.3 6.68 74-121
Toluene-d,
Samples 171 1010 11.61 7 2 81-117
LCS 74 104.8 442 Q 81-117
Blank 37 105.1 544 0 81-117
1.2-Dichloroethane-d4
Samples 171 96.1 7.54 0 70-121
LCS 74 98.4 6.96 70-121
Blank 37 99.8 6.86 70-121
SW8270 - Semivolatile Organics
2-Fluorgbiphenyl
Samples 147 91.0 13.20 2 30-115
LCS 50 93.6 8.50 30-115
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Table B-4

(Continued)

B-41

| __Blank 24 87.0 17.81 30-115
2-Fluorophenol
Samples 147 827 1531 25-121
LCS S0 75.1 20.38 25-121
| Blank 24 692 26.39 25-121
| _Nitrobenzene-d
Samples 147 90.1 15.57 23-120
LCS 50 83.8 1402 23-120
| Blank 24 81.5 2521 23-120
Phenol-d
Samples 147 88.6 13.28 24-113
LCS 50 841 | 1311 24113
Blank 24 783 2331 24-113
p-Terphenyl-d,,
Samples 147 97.6 12.29 18-137
LCS 50 8.21 821 18-137
Blank 24 99.1 6.50 18-137
2.4.6-Tribromophenol
Samples 147 95.0 14.52 19-122
LCS 50 97.2 6.62 19-122
| Blank 24 923 137 19-122
SW8310 - Polynuclear Aromatic Hydrecarbons
Terphenyl-d..
Samples 86 63.1 24.72 20-188
1LCS 16 74.1 29.70 20-188
‘ Blank 8 81.5 17.35 20-188




Table B-5

Summary of Duplicate Results - 1992 Soils

SW6010 - ICP Metals
Aluminum LCS 18 1.0 1 89-97 20
MS 11 42 54 0-697 20
Antimony LCS 18 3.0 2 85-104 20
MS 11 5.9 S 43-81 20
Arsenic LCS 18 2.7 2 87-111 20
MS 11 7.1 4 86-122 20
Barium LCS 18 1.8 2 87-99 20
MS 11 24 37 24-203 20
Beryllium LCS 18 1.7 1 84-95 20
MS 11 1.3 3 89-104 20
Cadmium LCS 18 1.6 2 84-95 20
MS 11 1.6 3 88-101 20 )
Calcium LCS 18 13 1 91-102 20 .
MS 11 13 78 0-476 20
Chromium LCS 18 15 1 86-97 20
MS 11 13 33 87-352 20
Cobalt LCS 18 13 2 85-96 20
MS 11 2.0 3 87-102 20
Copper 1CS 18 13 1 84-96 20
MS 11 74 10 73-106 20
Iron LCS 18 13 1 89-97 20
MS 11 60 54 0-427 20
Lead LCS 18 24 2 82-101 20
MS 11 19 48 75992 20
Magnesium LCS 18 0.9 1 88-95 20
MS 11 38 56 0-206 20
Manganese LCS 18 18 1 84-96 20
MS 11 59 62 0-273 20
Molybdenum LCS 18 18 1 83-97 20
' MS 11 1.8 3 84-100 20
Nickel LCS 18 18 1 86-96 20
MS 11 33 S 80-99 20 ‘
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Table B-5
(Continued)

Potassium LCS 18 22 2 85-100 20
MS 11 7.5 7 76-147 20
Selenium 1CS 18 6.8 8 73-114 20 |
MS 11 84 8 85-133 20
Silver LCS 18 3.6 S 68-94 20
MS 11 24 3 80-94 20
Sodium LCS 18 1.1 1 90-103 20
MS 11 4.9 4 93-122 20
Thallium LCS 18 4.0 3 82-96 20
MS 11 5.6 S 82-110 20
Vanadium LCS 18 15 1 84-98 20
' MS 1 51 6 83-121 20
Zinc LCS 18 1.6 1 83-94 20
MS 11 27 59 0-113 20
GFAAS Metals
Arsenic SW7060 1CS 22 12 1 86-104 20
MS 12 11 19 72-318 20
Lead - SW7421 1LCS 21 21 2 93-104 20
MS 12 23 30 7-245 20
Mercury - SW7471 LCS 14 2.7 2 96-110 20
MS 10 42 4 60-105 20
Selenium SW7740 LCS 21 24 3 84-101 20
MS 12 45 3 38-90 20
Alaska Method
DRO LCS 23 8.9 8 53-109 NS
MS 12 67 83 0-686 50
SW8015 (modified) - Non-Halogenated Organics
Benzene __MS 15 39 4 79-139 50
Chlorobenzene MS 15 33 3 80-104 S0
Ethylbenzene MS 15 2.7 4 81-115 50
Toluene MS 15 35 4 81-113 50
Xvlene MS 15 29 4 81-113 50
SWS080 - ochlorine Pesticides and PCBs
Aldrin LCS 15 70 1 81-136 NS
MS : 11 14 24 42-149 50
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Table B-5
(Continued)

alpha-BHC LCS 15 58 7 83-124 NS
delta-BHC 1LCS 15 10 12 76-172 NS
gamma-BHC LCS 15 5.9 8 79-121 NS
MS 11 14 21 41-140 50
alpha-Chlordane LCS 15 8.8 7 90-149 NS
gamma-Chlordane LCS 15 6.7 7 83-132 NS
44-DDT LCS 15 8.0 8 81-132 NS
MS 11 55 67 0-236 50
Dieldrin LCS 15 4.6 6 79-107 NS
MS 11 21 36 40-194 50
Endosulfan II LCS 15 8.7 10 55-100 NS
Endrin LCS 15 18 18 65-130 NS
MS 11 10 17 60-120 50
Endrin Aldehvde LCS 15 27 19 51-110 NS
Heptachlor LCS 15 7.2 7 78-126 NS
MS 11 11 16 44-132 50
Heptachlor epoxide LCS 15 14 27 79-397 NS
Mirex LCS 15 5.9 6 94-142 NS
PCB-1016 LCS 12 23 25 83317 NS
PCB-1260 LCS 12 10.0 11 81-126 NS
SW28240 - Volatile Organic Compounds
Acetone LCS 37 11 10 67-150 NS
Benzene LCS 37 32 4 75-129 NS
MS 15 3.9 3 80-150 50
Bromodichloromethane LCS 37 3.5 3 72-145 NS
Bromoform LCS 37 6.0 5 62-128 NS
Bromomethane LCS 37 10 9 4389 NS
2-Butanone (MEK) LCS 37 14 15 39-157 NS
Carbon disulfide LCS 37 15 15 40-154 NS
Carbon tetrachloride LCS 37 6.9 6 71-122 NS
Chlorobenzene LCS 31 3.6 S 84-105 NS
MS 15 3.7 3 90-113 50
Chloroethane LCS 36 8.9 9 40-119 NS
2-Chloroethvlvinyl ether LCS 37 7.3 8 92-665 NS
Chloroform LCS 37 54 4 91-135 NS
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Table B-5
(Continued)

Chloromethane LCS 37 10 10 25-133 NS
Dibromochloromethane 1CS 37 4.3 4 71-129 NS
1.1-Dichloroethane 1CS 37 52 4 74-128 NS
1.2-Dichloroethane LCS 37 5.2 4 84-131 ‘ NS
1,1-Dichloroethene LCS - 37 7.0 6 68-127 NS
__Ms 15 55 5 67-132 50
trans-1.2-Dichloroethene LCS 37 6.0 S 72-126 NS
12-Dichloropropane LCS 37 5.1 4 69-122 NS
| _cis-1.3-Dichloropropene LCS 37 45 3 78-121 NS
trans-1.3-Dichloropropene LCS 37 5.2 4 79-122 NS
Ethylbenzene LCS 37 144 4 76-121 NS
2-Hexanone LCS 37 12 13 45-125 ' NS
Methvlene chloride LCS 37 7.0 6 61-148 NS
4-Methyl-2-pentanone LCS 37 10 i1 55-124 NS
Styrene LCS 37 38 3 74-173 NS
Tetrachloroethene LCS 37 38 3 83-131 NS
1,1.2 2-Tetrachloroethane LCS 37 7.0 6 77-132 NS
Toluene LCS 37 3.6 4 96-121 NS
MS_ 15 3.0 3 95-133 50
1.1,1-Trichloroethane LCS 37 6.6 S 83-119 NS
1,1.2-Trichloroethane LCS 37 4.7 3 83-128 NS
Trichloroethene LCS 37 4.5 S 78-123 NS
' MS 15 39 4 83-104 50
Vinyl acetate LCS 37 15 16 14-314 NS
Vinyl chloride LCS 37 10 14 32-166 NS
Xylenes LCS 37 28 3 85-121 NS
|_SWE270 - Semivolatile Organic Compounds
Acenaphthene LCS 25 4.2 4 83-122 NS
MS 14 5.3 4 74-103 50
Acenaphthylene LCS 25 34 3 86-140 NS
Anthracene LCS 25 42 4 86-130 NS
Benzo(a)anthracene LCS 25. 54 4 85-120 NS
Benzo(b)fluoranthene LCS 25 76 7 77-136 NS
Benzo(k)fluoranthene LCS 25 6.5 S 75-136 NS
|l_Benzo(gh.i)perylene LCS 25 6.0 5 66-129 NS
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Table B-5 ‘

(Continued)

Benzo(a)pyrene LCS 25 53 4 74-118 NS
Benzoic acid LCS 25 18 20 0-157 NS
Benzyl alcohol LCS 25 5.6 4 72-120 NS
bis(2-Chloroethoxy)methane LCS 25 43 3 70-119 NS
| _bis(2-Chloroethyl)ether LCS 25 7.0 9 32-130 NS
| bis(2-Chloroisopropyl)ether LCS 25 10.3 12 25-166 NS
| _bis(2-Fthylhexyl)phthalate LCS 25 53 5 79-118 NS
4-Bromophenyl phenyl ether LCS 25 44 4. 77-116 NS
Butylbenzylphthalate LCS 25 64 5 80-127 NS
p-Chloro aniline LCS 25 6.2 8 80-140 NS
4-Chloro-3-methylphenol LCS 25 3.9 4 76-112 NS
MS 14 4.0 3 76-97 50
2-Chloronaphthalene LCS 25 53 5 73-108 NS

4-Chlorophenyl phenyl ether LCS 25 35 3 90-123 NS .
2-Chlorophenol LCS 25 6.9 8 24-100 NS
MS 14 3.2 3 75-96 50
Chrysene LCS 25 54 S 82-119 NS
Dibeno(ah)anthracene LCS 25 57 5 59-119 NS
Dibenzofuran LCS 25 36 3 84-118 NS
Di-n-butylphthalate LCS 25 4.3 3 86-121 NS
1.2-Dichlorobenzene LCS 25 89 15 12-121 NS
1,3-Dichlorobenzene LCS 25 10.0 20 7-115 NS
1,4-Dichlorobenzene LCS 25 94 18 7-117 NS
MS 14 55 5 42-95 50
3.3-Dichlorobenzidine LCS 25 65 6 110-165 NS
2.4-Dichlorophenol LCS 25 38 3 65-99 NS
Diethylphthalate LCS 25 37 3 90-135 NS
24-Dimethylphenol LCS 25 74 S 38-95 NS
Dimethylphthalate LCS 25 36 3 84-129 NS
2.6-Dinitro-2-methylphenol LCS 25 5.9 6 80-155 NS
2.4-Dinitrophenol LCS 25 8.2 10 69-207 NS
2,4-Dinitrotoluene LCS 25 45 4 86-125 NS
MS 14 5.8 4 71-103 50

2.6-Dinitrotoluene LCS 25 45 3 92-135 NS .
Di-n-octylphthalate LCS 25 5.2 5 83-144 NS
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Table B-5
(Continued)

Fluoranthene LCS 25 55 7 80-112 NS
Fluorene LCS 25 45 4 76-113 NS
Hexachlorobenzene LCS 25 5.0 S 70-120 NS
Hexachlorobutadiene LCS 25 6.5 6 35-103 NS
Hexachlorocyclopentadiene LCS 25 41 53 0-191 NS
Hexachloroethane 1CS 25 94 18 10-120 NS
Indeno(1.2 3)pvrene 1CS 25 6.9 6 64-110 NS
| Isophorone LCS 25 3.7 4 83-124 NS
2-Methyinaphthalene LCS 25 38 3 78-146 NS
2-Methyiphenol LCS 25 5.3 4 58-103 NS
| _4-Methyiphenol 1LCS 25 42 3 65-102 NS
Naphthalene LCS 25 4.5 4 56-123 NS
2-Nitroaniline LCS 25 54 5 82-129 NS
3-Nitroaniline LCS 25 58 6 80-138 NS
4-Nitroaniline 1CS 25 46 4 87-129 NS
Nitrobenzene LCS 25 53 4 56-152 NS
2-Nitrophenol LCS 25 48 4 62-120 NS
4-Nitrophenol LCS 25 52 4 58-118 NS
MS 14 11 13 62-121 50

n-Nitrosodiphenylamine LCS 25 49 4 80-118 NS
n-Nitrosodipropylamine LCS 25 4.6 4 77-124 NS
MS 14 6.5 4 58-106 50

Pentachlorophenol LCS 25 46 4 62-98 NS
MS 14 47 3 63-85 50

Phenanthrene LCS 25 45 6 75-106 NS
Phenol LCS 25 6.2 5 47-107 NS
MS 14 42 3 69-99 50

Pyrene LCS 25 5.1 6 81-113 NS
MS 14 53 4 73-110 50

1,2,4-Trichlorobenzene LCS 25 4.7 5 46-110 NS
MS 14 38 3 63-102 50

2.4.5-Trichlorophenol LCS 25 49 S 74-102 NS
24.6-Trichlorophenol LCS 25 5.1 4 60-79 NS
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Table B-5

(Continued)
SW8310 - Polynuclear Aromatic Hydrocarbons
Acenaphthene LCS 8 21 27 29-96 NS
MS 7 30 48 0-202 S0
Acenaphthylene LCS 9 17 27 44-102 NS
MS 7 29 29 11-78 50
Anthracene LCS 8 21 33 2494 NS
MS 7 26 17 16-89 50
Benzo(a)anthracene LCS 8 18 30 29-97 NS
Benzo(a)pyrene LCS 8 22 28 26-83 NS
Benzo(b)fluoroanthene LCS 8 22 29 34-103 NS
Benzo(g h.i)perylene LCS 8 20 28 25-93 NS
Benzo(k)fluoranthene LCS 8 21 32 24-92 NS
MS 7 19 11 17-115 50
Chrysene LCS 8 25 35 31-100 NS
Dibenzo(a,h)anthracene LCS 8 23 32 21-87 NS
MS 7 20 15 17-82 50
Fluoranthene LCS 8 21 28 29-100 NS
Fluorene LCS 8 24 32 25-107 NS
MS 7 29 28 18-97 S0
Indeno(1.2.3)pyrene LCS 9 19 32 26-125 NS
Naphthalene LCS 8 24 26 40-112 NS
MS 7 73 88 0-116 50
Phenanthrene LCS 8 19 28 27-100 NS
MS 7 30 26 19-288 50
Pyrene : LCS 8 20 29 26-91 NS
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4.0 QC RESULTS FOR 1992 GROUND WATER SAMPLE ANALYSES

Quality control procedures and activities implemented during this
program provide a basis for estimating data precision and accuracy. QC procedures
associated with investigative groundwater samples included the analysis of field and
laboratory blanks, matrix and surrogate spikes, laboratory control samples, and
analytical, matrix spike, and field duplicates. Results of these analyses are discussed
in this section. Detailed listings of the QC results for the 1992 sampling and analysis

program are presented in Attachment A.
4.1 Total Dissolved Solids

Filterable residue (also known as total dissolved solids or TDS) in water is
determined using U.S. EPA Method 160.1. In this gravimetric method, the sample is
filtered, transferred to a pre-weighed evaporating dish, and evaporated to dryness at
180°C. The sample is cooled, and then weighed; the drying cycle is repeated until a

constant weight is obtained.
41.1 Blanks

Eight method blanks and one equipment blank were analyzed for total
dissolved solids using EPA Method 160.1. No analytical contamination was indicated
in the method blank analyses. A slight amount of contamination was shown in the
equipment blank (11 mg/L) as compared to the method reporting limits at 10 mg/L.

However, no corrective action was required at this low concentration.

412 Spikes

A total of eight LCS pairs were analyzed to evaluate method accuracy

for EPA Method 160.1. The mean recovery for these analyses was 109.4% with a
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standard deviation of 6.68. These results are well within the 75-125% recovery

objectives and indicate that good accuracy was achieved for this method.

4.13 Duplicates

The precision estimate for TDS is based on the analysis of eight LCS
pairs. The mean RPD for the LCS pairs was 2% which shows that good precision

was achieved for these analyses.

4.2 SW6010 - Metals

Groundwater samples were analyzed to determine the concentrations of
- 23 (less boron and silicon) elements. Groundwater samples were prepared according
to SW3005. The metals concentrations were determined by SW6010 which allows the
simultaneous, or sequential, measurement of elements using Inductively Coupled
Plasma Emission Spectroscopy (ICPES). This method measures the emitted light of
each element by optical spectrometry. Samples are nebulized, and the resulting
aerosol is transported to the plasma torch. Element specific atomic-line emission
spectra are produced which are dispersed by a grating spectrometer. Intensities of

the lines are monitored by photomultiplier tubes.

4.2.1 Blanks

Seventeen method blanks, associated with project water samples, were
analyzed for 23 metallic analytes by SW6010. Table B-6 presents a summary of the
results for the blank analyses. With the exception of iron, no target SW6010 analytes
were detected in any of the method blank analyses. Results of the method blanks
analyzed 10/11/92 (analytical batch #JA61101118-001) and 11/05/92 (analytical
batch #JA61110513- 001) showed iron (0.065 and 0.075 mg/L, respectively) was
detected within three times the reporting limit (0.05 mg/L). Investigative field

B-50



samples results in these two analytical batches may also be biased slightly high.

Thirteen equipment rinsate blanks were analyzed by SW6010 to assess
potential sample contamination from the sampling equipment. Iron and sodium were
detected in blank 05-DS-06 (collected 8/01/92 at 0.087 mg/L and 1.1 mg/L,
respectively); copper and iron were found in blank 06-DS-06 (collected 8/02 at 0.020
mg/L and 0.088 mg/L, respectively); copper and lead were found in blank 10-DS-04
(collected 8/29 with concentrations at 0.02 mg/L and 0.052 mg/L, respectively);
manganese and iron were found in blank 05-DS-10 ( collected 9/21 with
concentrations at 0.011 mg/L and 0.11 mg/L); and iron in blanks 07-DS-05 and 10-
DS-07 (collected 8/9 and 9/7 with concentrations at 0.54 and 0.21 mg/L). These
results do not indicate substantial contamination problems. However, these elements
may be slightly biased high in the groundwater samples collected with the same
equipment on the sampling dates indicated. Table B-6 presents a summary of the

blank results.
422 Spikes

Fifteen laboratory control sample pairs (LCS/LCSDs) were analyzed by
SW6010 with the water samples to assess method accuracy. All mean and individual
LCS/LCSD recoveries were within acceptance critcrié for the method (80-120%).
Fourteen MS/MSD pairs were analyzed to assess the method accuracy for the water
matrices. All mean MS/MSD recoveries were within the project acceptance criteria
of 75-125 percent. However, a single calcium, magnesium, potassium, and sodium
LCS recovery was above the QC limits and one iron, two manganese, and nine
calcium recoveries were below the QC limits. Generally, since the LCS recoveries
and the majority of MS/MSD recoveries were within QC criteria, acceptable method
accuracy is indicated for all metals. Table B-7 summarizes results for the LCS/LCSD

analyzed with the water samples.
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4.2.3 Duplicates ‘

Precision estimates for metals analyzed by Method SW6010 were
calculated as the mean RPDs based on the analysis of 13 LCS pairs. Mean RPDs
ranged from 0.5% to 3.0%, all well within the laboratory stated precisioh objectives
of RPD <20 percent. Precision estimates based on the analysis of 14 matrix spiked
sample pairs showed mean RPDs ranging from 1.6% to 21 percent. Calcium was the
only element with a mean RPD above the precision objectives. Overall, SW6010
indicates that acceptable precision was achieved for all metals analyzed by method
SW6010. Table B-10 provides a summary of the precision estimates for the water

samples.

4.3 SW7060 - Arsenic

Groundwater samples were analyzed by SW7060 to determine the .
concentrations of arsenic. In this method, a sample aliquot is placed in a graphite
tube in the furnace, evaporated, charred, and atomized. Radiation from a given
excited element is passed through the vapor containing ground-state atoms of arsenic.
The intensity of the radiation decreases in proportion to the amount of ground-state
atoms present. A monochromator isolates the characteristic radiation from the
hollow cathode tube or electrodeless discharge lamp, and a photosensitive device

measures the attenuated transmitted radiation.
43.1 Blanks

Thirteen equipment blanks and fifteen method blanks were analyzed by
SW7060 to assess potential arsenic contamination. No arsenic was found in any of
the blank analyses which shows no arsenic contamination contributed during sample

collection or analysis. Table B-6 presents a summary of blank results.
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432 Spikes

Fifteen LCS/LCSD samples were analyzed for arsenic by SW7060 to
assess method accuracy. Reported recoveries were within the project acceptance
criteria (85-115%). The mean LCS recovery was 94.9 % with a standard deviation of
4.94 which overall indicates acceptable method accuracy. Thirteen samples were also
analyzed as MS/MSD pairs to assess the effects of the sample matrix on method
accuracy. One MS/MSD pair analyzed on 9/16 (analytical batch Z3091608) showed
recoveries (54%/51%) which were below the QC limits of 75-125 percent. A
summary of the LCS results are presented in Table B-7 and the MS/MSD results are

summarized in Table B-8.

433 Duplicates

Precision estimates for arsenic analyses by Method SW7060 were
calculated based on the recovery of LCS duplicated and MS/MSD pairs. The mean
RPD based on the analysis of 13 LCS duplicates was 2.2%, and the mean RPD based
on the MS/MSD pairs was 1.6 percent. These results show acceptable method
precision and meet the laboratory precision objective of RPD <20 percent. Precision

estimates are presented in Table B-11.

44 SW7421 - Lead

Groundwater samples were analyzed by Method SW7421 to determine
the concentrations of lead. In this method, a sample aliquot is placed in a graphite
tube in the furnace, evaporated, charred, and atomized. Radiation from a given
excited element is passed through the vapor containing ground-state atoms of lead.
The intensity of the radiation decreases in proportion to the amount of ground-state
atoms present. A monochromator isolates the characteristic radiation from the

" hollow cathode tube or electrodeless discharge lamp, and a photosensitive device
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measures the attenuated transmitted radiation.
4.4.1 Blanks

Thirteen equipment blanks and fourteen method blanks were analyzed
by SW7421 to assess potential lead contamination. Lead was found in 11 of the
equipment blanks analyzed in concentrations ranging from 0.005 mg/L to 0.031 mg/L
which indicates that low levels of lead contamination may have been contributed to
the investigative samples by the sampling equipment. Lead was detected in three
method blanks with concentrations ranging from 0.0038 mg/L to 0.0062 mg/L.

Table B-6 presents a summary of blank results.
4.4.2 Spikes

Fourteen LCS/LCSD samples were analyzed for lead by SW7421 to
assess method accuracy. Reported recoveries were within the project acceptance
criteria (85-115%) except for one result (116%) which was just above the QC limits.
The mean LCS recovery was 102.7% with a standard deviation of 6.09 which overall
indicates acceptable method accuracy. Thirteen samples were also analyzed as
MS/MSD pairs to assess the effects of the sample matrix on method accuracy. One
MS pair analyzed on 9/21 (analytical batch Z2092118) showed a recovery (60%)
below the QC limits and two recoveries (119% and 130%) above the QC limits. A
summary of the LCS results are presented in Table B-7 and the MS/MSD results are

summarized in Table B-8.
44.3 Duplicates
Thirteen LCS duplicate pairs and thirteen matrix spiked duplicates were

analyzed by Method SW7421 to estimate precision for the lead analyses. The mean
RPD was 2.9% for the LCS pairs and 8.8% for the MS/MSD pairs. These results
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show acceptable method precision and meet the laboratory objective of an RPD of

<20 percent. Precision estimates are presented in Table B-6.

4.5 SW7470 - Mercury

Water samples were prepared as directed in SW7470 and analyzed by
the cold vapor atomic absorption spectrometry (CVAA) technique. During
preparation, mercury in the sample is reduced to the elemental state. An aliquot of
the prepared sample is then aerated from solution in a closed system. The mercury
vapor passes through a cell positioned in the light path of an atomic absorption

spectrometer.
4.5.1 Blanks

Thirteen equipment blanks and fourteen method blanks were analyzed
by SW7470 to assess potential mercury contamination. Low levels of mercury (0.0002
to 0.00034 mg/L) were found in 7 of the equipment blanks and 11 of the method
blanks. A similar low level of mercury background may be expected in the |

investigative samples.
4.5.2 Spikes

Fifteen LCS/LCSD samples were analyzed for mercury by SW7470 to
assess method accuracy. The mean LCS recovery was 99.8% with a standard
deviation of 5.60, which indicates good accuracy was achieved for the method.
Thirteen samples were analyzed as MS/MSD pairs to assess the effects of the sample
matrix on method accuracy. The mean recovery for the MS/MSD pairs was 78.0%
with a standard deviation of 10.82. Thirteen of the total of twenty-six matrix spike
results were below the 75-125% acceptance limits. A summary of the LCS results are
presented in Table B-7 and the MS/MSD results are summarized in Table B-8.
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4.5.3 Duplicates

Precision estimates for groundwater samples analyzed for mercury by
Method SW7470 were based on the analysis of 12 LCS duplicate pairs and 13
MS/MSD pairs. The mean RPD for the LCS pairs was 1.8% and the mean RPD for
the MS/MSD pairs was 2.7 percent. Both precision estimates were both well within
the stated laboratory precision objectives of RPD <20 percent. Precision estimates

are presented in Table B-11.

4.6 SW7740 - Selenium

Groundwater samples were analyzed by SW7740 to determine the
concentrations of selenium. In this method, a sample aliquot is placed in a graphite
tube in the furnace, evaporated, charred, and atomized. Radiation from a given
excited element is passed through the vapbr containing ground-state atoms of
selenium. The intensity of the radiation decreases in proportion to the amount of
ground-state atoms present. A monochromator isolates the characteristic radiation
from the hollow cathode tube or electrodeless discharge lamp, and a photosensitive

device measures the attenuated transmitted radiation.
4.6.1 Blanks

Thirteen equipment blanks and 15 method blanks were analyzed by
SW7740 to assess potential selenium contamination. No selenium was found in any
of the blank analyses which shows that no selenium contamination was contributed
during sample collection or analysis. Table B-6 presents a summary of blank results.

4.6.2 Spikes

Fifteen LCS/LCSD samples were analyzed for selenium by SW7740 to
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assess method accuracy. Reported recoveries were within the project acceptance
criteria (85-115%). The mean LCS recovery was 97.0% with a standard deviation of
8.12 which indicates acceptable method accuracy. In addition, thirteen samples were
analyzed as MS/MSD pairs to assess the effects of the sample matrix on method
accuracy. The mean recovery for the MS/MSD pairs was 59% with a standard
deviation of 21.95. Twenty out of a total of 26 results were below the acceptance
criteria. One MS pair analyzed on 9/21 (analytical batch Z2092118) showed a
recovery (60%) below the QC limits and two recoveries (119% and 130%) above the
QC limits. A summary of the LCS results are presented in Table B-7 and the
MS/MSD results are summarized in Table B-8.

4.6.3 Duplicates

Precision estimates for the selenium analyses by Method SW7740 are
based on the analysis of 13 LCS and MS/MSD duplicates. The mean RPD for the
LCS pairs was 2.9% and the mean RPD based on the MS/MSD pairs was 4.5
percent. Both precision estimates were well within the laboratory stated objectives of

RPD <20 percent. A summary of the precision estimates is presented in Table B-10.

4.7 SW8010 - Halogenated Volatile Organics

Halogenated volatile organics in water and soil samples are analyzed
using Method SW8010. This method is a purge-and-trap (SW5030) gas
chromatographic method. An inert gas is bubbled through a water matrix to transfer
the volatile halocarbons from the liquid to the vapor phase, The volatile compounds
are removed from the inert gas by passing it through a sorbent trap, which is then
backflushed onto a gas chromatographic column with an electrolytic conductivity

detector to separate and quantify the compounds of interest.

B-57




‘4.7.1 Blanks

Five equipment blanks, 21 trip blanks, four ambient conditions blanks
and 20 method blanks were analyzed according to SW8010 to assess potential
contamination of the sampling and analytical system with halogenated volatile
organics. Methylene chloride and chloroform were found in three equipment blanks,
trip blanks and ambient blanks at concentrations greater than three times the
reporting limits. 1,1,1-Trichloroethene was also found in one equipment blank, three
trip blanks and two ambient blanks at less than three times the reporting limit.
1,1,2,2-Tetrachloroethane, trichloroethane, and trichlorofluoromethane were detected
in more than one of the trip blanks. 1,1,2,2-Tetrachloroethane was the only

compound in the method blanks during the primary analyses.
4.7.2 Spikes

To assess method accuracy, 37 LCS pairs were analyzed according to
SW8010. Acceptable method accuracy was indicated by mean recoveries for each
target analyte within SAP acceptance criteria. Twenty-seven MS/MSD pairs were
analyzed to assess the matrix effects on method accuracy. Good accuracy was also
shown with all mean MS/MSD recoveries being within acceptance criteria. LCS and
matrix spikes were also spiked with two surrogate compounds, 1-bromo-4-
fluorobenzene and bromochloromethane, to assess extraction and analytical accuracy.
All report surrogate spike recoveries were within criteria. These results indicate
acceptable analytical control. Summaries of spike results are presented in Tables B-7
through B-9.

4.7.3 Duplicates

Thirty-one LCS pairs were analyzed by method SW8010 to estimate
method precision. The mean RPD for the SW8010 analytes ranged from 5.2% to 14
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percent. Twenty-seven MS/MSD pairs were also analyzed during the program. The
mean RPD:s for these samples ranged from 5.4% to 11 percent. These results
indicate that good precision was achieved with this method. Precision estimates for
the SW8010 method are given in Table B-10.

4.8 SW8015 - Nonhalogenated Volatile Organics

Petroleum hydrocarbons including BTEX, diesel, gasoline, and jet fuel
can be analyzed by a modification of Method SW8015. Water samples are analyzed
for purgeable TPH/BTEX using the purge and trap method described in Method
SW5030. Final detection and quantitation is by gas chromatography using a
photoionization detector (PID) for volatile aromatics and a flame ionization detector
(FID) for gasoline.

48.1 Blanks

Five equipment blanks, 19 trip blanks, four ambient conditions blanks
and 21 method blanks were analyzed according to SW8015 to assess potential
sampling and analytical contamination with nonhalogenated volatile organics. No
analytes of interest were found in any of the blanks analyzed by this method
indicating that no contamination was contributed by the sampling and analytical

activities. Table B-6 summarizes the blank results.
4.8.2 Spikes

A total of 18 LCS pairs were analyzed according to Method SW8015 to
assess method accuracy. Acceptable recoveries were indicated by mean recoveries
ranging from 92.1% to 102%, all within SAP acceptance criteria. A total of 14
MS/MSD pairs were analyzed to assess matrix effects on method accuracy. Good

accuracy was also shown with all mean MS/MSD recoveries being within acceptance
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criteria. LCS and MS/MSD pairs were also spiked with one surrogate compound, 2-
butanol, to assess extraction and analytical efficiency. Mean recoveries for the
surrogate spikes were all well within the acceptance criteria. These results indicate
acceptable analytical accuracy was achieved for this method for the groundwater

samples. Summaries of the spike results are presented in Tables B-7 through B-9.

4.8.3 Duplicates

Fourteen LCS pairs were analyzed by Method SW8015 to estimate
method precision. The mean RPD for the SW8015 analytes ranged from 1.7% to
6.0% percent. Fourteen MS/MSD pairs were also analyzed during the program. The
mean RPDs for these samples ranged from 2.1% to 5.4 percent. These results
indicate that excellent precision was achieved with this method. Precision estimates

for the SW801S5 method are given in Table B-10.

4.9 Alaska Methods - Gasoline Range Organics and Diesel Range Organics

The Alaska Method for diesel range organics (DRO) is designed to
measure the concentration of DRO, C-10 through C-28 (boiling range 170°C - 430°C),
in water and soil. Samples are extracted with methylene chloride and the extract is
dried and concentrated in hexane. The extract is analyzed by injection onto the
capillary column of a gas chromatograph equipped with a flame ionization detector
(FID). Quantitation is performed by comparing the total chromatographic area
between n-C10 and n-C28, including resolved and unresolved components, to the

response of a calibration standard.

The Alaska Method for gasoline range organics (GRO) was used to
measure the concentration of GRO, C-6 through C-10 (boiling range 60°C - 170°C),
in water and soil. Water samples are analyzed directly by purge-and-trap gas

chromatography (FID/PID). Soil samples are extracted into methanol and a portion
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of the methanol extract is analyzed by purge-and-trap GC. Quantification is based on
a direct comparison of the area within the range of 2-methyl pentane and 1,2,4-

trimethylbenzene.
49.1 Blanks

Thirteen equipment blanks and twenty-two method blanks were
analyzed according to the Alaska Methods to assess potential sampling and analytical
contamination with diesel range organics. No DRO was found in any of the blanks

analyzed by this method. Table B-6 summarizes the blank results.

49.2 Spikes

Twenty-one LCS pairs were analyzed for DRO and twenty-three LCS
pairs were analyzed for GRO by the Alaska Methods. Acceptable method accuracy
was achieved for both DRO and GRO. Twelve MS/MSD pairs were analyzed for
both DRO and GRO to assess matrix effects on method accuracy. Good accuracy
was also shown with all mean MS/MSD recoveries being within the acceptance
criteria. However, three spikes were below the acceptance criteria. One surrogate
spike compound, triacontane, was added to 24 samples. All surrogate spikes were
recovered within acceptance criteria as given in the SAP. These results indicate
acceptable analytical accuracy for the method. Summaries of the spike results are

presented in Tables B-7 through B-9.
4.9.3 Duplicates

Precision estimates for groundwater samples analyzed for DRO and
GRO are based on the analysis of 19 LCS pairs for DRO and 21 LCS pairs for GRO.

The mean RPD for the DRO LCS pairs was 7.9% and the mean RPD for the GRO
LCS pairs was 9.6 percent. The mean RPD for the DRO based on the MS/MSD
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pairs‘was 9.9 percent. These results indicate good precision was achieved for these

samples. The precision estimates are presented in summary form in Table B-10.

4,10 SW8020 - Aromatic Volatile Organics

Aromatic volatile organics in water and soil samples are analyzed using
Method SW8020. This method, also known as BTX since the compounds of interest
include benzene, toluene, and xylene, is a purge-and-trap gas chromatographic
method. An inert gas is bubbled through a water matrix to transfer the volatile
aromatic hydrocarbons from the liquid to the vapor phase. The aromatics are
removed from the inert gas by passing it through a sorbent trap, which is then
backflushed onto a gas chromatographic column with a photoionization detector to

separate and quantify the compounds of interest.

4.10.1 Blanks

Nine equipment blanks, 20 trip blanks, four ambient conditions blanks
and 36 method blanks were analyzed according to SW8020 to assess potential
sampling and analytical contamination with aromatic volatile organics. Benzene,
dichlorobenzene, ethylbenzene, toluene, xylene, and gasoline were found in one or
more ambient blanks at concentrations above the method reporting limits.

(Only toluene and gasoline were found at levels greater than three times the MRL.)
Chlorobenzene, ethylbenzene, toluene, xylene, and gasoline were also found in one or
more of the trip blanks. (Only toluene was found at levels greater than three times
the MRL.) Toluene, xylene, and gasoline were also found in one or two equipment
blanks. (Gasoline was detected at 150-1200 ug/L with a MRL of 50 ug/L.)
Chlorobenzene, 1,2-dichlorobenzene, toluene and xylene were detected in a single

method blank at a level near the MRL. Table B-6 summarizes the blank results.
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4,102 Spikes

A total of 37 LCS pairs were analyzed by SW8020 to assess method
accuracy. The mean recovery for each SW8020 target analyte was within SAP
acceptance criteria indicating acceptable method accuracy. Twenty-five MS/MSD
pairs were analyzed to determine matrix effects on method accuracy. The mean
recovery for each analyte was within acceptance criteria. However, benzene, toluene,
and gasoline recoveries were below acceptance criteria for one or more spikes, and
benzene, ethylbenzene, and toluene were above criteria in one or more samples.
Two surrogate compounds, 1-bromo-4-fluorobenzene and trifluorotoluene, were
added to the samples to assess the extraction and analytical efficiency. All reported
surrogate recoveries were within the stated method requirements. These results
indicate acceptable analytical accuracy. Summaries of the spike results are presented

in Table B-7 through B-9.
4103 Duplicates

Twenty-five LCS pairs were analyzed by Method SW8020 to estimate
method precision. The mean RPD for the SW8020 analytes ranged from 5.1% to 11
percent. Twenty-three MS/MSD pairs were also analyzed by SW8020. The
precision estimates based on these samples showed higher variability with mean
RPDs ranging from 9.6% to 14 percent. Overall, these results indicate that
acceptable precision was achieved with this method. Precision estimates for the
SW8020 method are given in Table B-10. |

4.11 SWS8080 - Organochlorine Pesticides and PCBs

Organochlorine pesticides and polychlorinated biphenyls (PCBs) in
water samples are analyzed using Method SW8080. This analytical method involves

extraction of the sample with methylene chloride, followed by exchange to hexane
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and concentration of the extract. The pesticides and PCBs are separated and

quantified by gas chromatography using electron capture detection. Both neat and

diluted liquids may be analyzed by direct injection on to the chromatographic column.

4.11.1 Blanks

Low levels (< 3 times MRL) of aldrin, alpha-BHC, beta-BHC, delta-
BHC, DDD DDE, DDT dieldrin, endosulfan II, endrin aldehyde, and gamma-BHC
were found in one or more of the method blanks analyzed by SW8080. Endosulfan I,
endrin and heptachlor epoxide were detected at levels greaterthan > three times the
reporting limit in one or more the equipment and method blanks. The investigative
samples associated with these samples may also show a similar background
concentration of these compounds. A summary of the blank results is presented in
Table B-6.

4.11.2 Spikes

To assess method accuracy, 20 LCS samples were analyzed accordiﬁg to
Method SW8080. Acceptable method accuracy was indicated by mean recoveries for
each target analyte within SAP acceptance criteria. Twelve MS /MSD pairs were
analyzed to assess matrix effects on method accuracy. Good accuracy was also shown
with all mean MS/MSD recoveries within acceptance criteria. A single spike for
heptachlor was above the acceptance criteria. Each blank, QC sample and
groundwater sample was spiked with two surrogate compounds to assess extraction
and analytical efficiency. All surrogate recoveries were within criteria for the 110
sample spikes except for 1 dibutylchlorenate spike (173 %) and 4 TCMX spikes (179-
571%) which were above criteria. Overall, these results indicate acceptable analytical
accuracy for this method with this matrix. Summaries of the spike results are

presented in Tables B-7 to B-9.
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. 4.11.3 Duplicates

Precision estimates for organochlorine pesticides and PCBs analyzed by
method SW8080 were calculated as mean RPDs based on the analysis of 19 LCS
pairs. Mean RPDs ranged from 4.2% to 16%, all well within the SAP stated
precision objectives of RPD <50 percent. Precision estimates based on the analysis
of 12 matrix spiked sample pairs showed similar mean RPDs ranging from 4.4% to
6.8 percent. Acceptable precision was achieved for this method for the groundwater

samples. Precision estimates are presented in Table B-10 for all SW8080 analytes.

4.12 SW8240 - Volatile Organic Compounds

Volatile, or purgeable, organics in water and soil samples are analyzed
using Method SW8240. This method uses a purge-and-trap GC/MS technique. An
‘ inert gas is bubbled through the water sarﬁples, to transfer the purgeable organic
compounds from the liquid to vapor phase. The vapor is then swept through a
sorbent trap where the purgeable organics are trapped. The trap is backflushed and
heated to desorb the purgeable organics onto a gas chromatographic column where

they are separated and then detected with a mass spectrometer.

4.12.1 Blanks

Six equipment blanks, eighteen trip blanks, five ambient conditions
blanks, and four method blanks were analyzed according to SW8240 to assess
potential volatile organic contamination. Methylene chloride was detected in one
equipment blank (5.5 ug/L), two trip blanks (8.6-19 ug/L), and two ambient blanks
(6.3-9.3 ug/L) at concentrations above the reporting limit (5 #g/L). Acetone was
detected (110-160 ug/L) in eight trip blanks above the reporting limit of 100 ug/L.
No other target SW8240 analytes were detected at or above the detection limits in

. any of the blank analyses. However, benzene, 2-butanone, chloroform, 2-hexanone,
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4-methyl-2-pentanone, and toluene were detected at concentrations below the
reporting limits. Overall, these results indicate that groundwater samples results may
include methylene chloride contamination at concentrations similar to that detected
in the trip and ambient blanks. A summary of the blank results is presented in Table
B-6.

4,12.2 Spikes

A total of four LCS pairs were analyzed according to SW8240 to assess
method accuracy. All target analyte recoveries for the LCS analyses were within SAP
acceptance criteria except for one LCS pair for 2-chloroethylvinyl ether which was
above the criteria. No MS/MSD analyses were performed for the groundwater
samples analyzed by SW8240. Three surrogate spike compounds (1,2-dichloroethane-
d,4, 1,4-bromofluorobenzene, and toluene-dg) were added to each blank, QC sample,
and groundwater sample. No surrogate recoveries for the groundwater sample
analyses were outside the acceptance criteria. These spike results showed good
method accuracy and that the laboratory systems were within the project QC criteria
at the time of sample analysis. Summary listings of spike results are presented in
Tables B-7.

4.12.2 Duplicates

Four duplicate LCS samples were analyzed according to SW8240 to
estimate precision. Mean RPDs for the LCS duplicate pairs ranged from 1.5% to 21
percent. These results indicate good precision and meet the SAP precision objectives

of RPD <50 percent. Precision estimates are presented in Table B-10.

4.13 SWS8270 - Semivolatile Organics

Semivolatile organics, also known as base/neutral and acid extractables,
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in water samples are analyzed using Method SW8270. These techniques quantita-
tively determine the concentration of a number of semivolatile organic compbunds.'
Organic compounds are extracted from the sample with methylene chloride at pH
greater than 12 to obtain base/neutral extractables. Acid extractable compounds are
obtained from the sample by extraction with methylene chloride at pH 2 or less.
Both base/neutral and acid extracts are then concentrated by removal of the methy-
lene chloride through evaporation. Compounds of interest are separated and

quantified using a GC/MS.
4.13.1 Blanks

Twelve equipment blanks and 31 method blanks were analyzed by
SW8270 to assess potential contamination. No semivolatile organic compounds were
detected at or above the reporting limits in any of the blanks analyzed with the
groundwater samples. Bis(2-ethylhexyl)phthalate, a common laboratory contaminant,
was detected in three method blanks and one equipment blank at concentrations
below the reporting limits. These results indicate that blank contamination was not a
problem with the SW8270 analyses. A summary of blank results is presented in V
Table B-6. |

4,132 Spikes

To assess method accuracy, 31 LCS pairs were analyzed by SW8270.
Acceptable accuracy was achieved because no target analytes were recovered outside
SAP specified acceptance criteria. Eleven MS/MSD pairs were analyzed to estimate
matrix effects on method accuracy. Mean recoveries for the 11 spike compounds
were all within the project acceptance criteria. One 4-chloro-3-methylphenol, three 2-
chlorophenol, four 2,4-Dinitrotoluene and two phenol individual recoveries were

below the acceptance criteria.
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Six surrogate compounds were added to each sample, QC sample, and
blank analyzed according to Method SW8270. All calculated mean recoveries were
within acceptance criteria. Three 2-fluorobiphenyl, twenty 2-fluorophenol, 1,
nitrobenzene-dS, five phenol-dS, one terphenyl-d14, and six 2,4,6-tribromophenol
recoveries out of the 97 were below the criteria. Four nitrobenzene-dS and two
phenol-dS recoveries were above criteria. Overall, the SW8270 surrogate recoveries

indicated acceptable method accuracy.
4,133 Duplicates

Twenty-five LCS duplicate pairs and 11 MS/MSD pairs were analyzed
by SW8270 to estimate precision. Mean RPDs for the LCS pairs ranged from 5.2%
to 131% and mean RPDs for the MS/MSD pairs ranged from 5.5% to 30 percent.
All precision estimates were within the stated objectives (RPD <50%) except
hexachlorocyclopentadiene. Overall, these results indicate good precision was '
achieved for SW8270. Precision estimates are summarized for each SW8270 analyte

in Table B-10.

4,14 SW8310 - Polynuclear Aromatic Hydrocarbons (PAHs)

Method SW8310 is used to determine the concentration of selected
PAHs in groundwater samples. Method SW8310 uses high performance liquid
chromatography (HPLC) for the detection of ppb levels of PAHs. Samples are

analyzed by direct injection. Detection is by ultraviolet and fluorescence detectors.

4.14.1 Blanks
Nine method blanks and five equipment blanks were analyzed for

polynuclear aromatic hydrocarbons using SW8310. A summary of blank results is
presented in Table B-6. Benzo(k)fluoranthene, dibenzo(a,h)anthracene, fluoranthene, ‘

B-68



and naphthalene were detected in one or more blanks at levels below the reporting
limits. No polynuclear aromatic target analytes were detected at or above the
reporting limits in any blank analysis. This shows that no substantial PAH

contamination problems existed at the time of sample analysis.

4.142 Spikes

Nine LCS pairs were analyzed with the water samples according to
Method SW8310 to assess method accuracy. Mean recoveries ranged from 70.6% to
100.5%, all within the acceptance criteria as stated in the SAP. No individual
recoveries for any of the LCS compounds were outside the stated criteria. Eight
matrix spike compounds were spiked into the groundwater samples for MS/MSD
analyses. MS/MSD results showed acceptable method accuracy with mean recoveries
ranging from 57.8% to 94.5 percent. One surrogate spike compound, terphenyl-d14,
was added to each sample, blank, LCS and MS/MSD analyzed by Method SW8310.
Mean surrogate recoveries ranged from 76.6-88.2% and all individual recoveries were
within the recovery objectives (22-157%) stated in the SAP. Summary listings of
spike results are presented in Tables B-7 through B-8. Overall, spike results suggest
acceptable accuracy for groundwater samples analyzed by Method SW8310.

4.14.3 Duplicates

Eight LCS duplicate pairs and two MS/MSD pairs were analyzed to
estimate precision for SW8310. Mean RPD:s for the LCS pairs ranged from 2.2% to
9.6% and the mean RPDs for the MS/MSD pairs ranged from 1.5% to 48 percent. -
SAP stated precision objectives of RPD <50% were met for all analytes indicating
acceptable method preécision. A summary of the precision estimates is presented in

Table B-10.
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Table B-6
Summary of Blank Results for Galena Waters - 1992

E160.1 TDS Method 8 0 0
10 mg/L
Equipment 1 1 1 11 mg/L
SW6010 - ICP Metals
Aluminum Method 17 0 0 0.2
— mg/L
Equipment 12 0 0
Antimony Method 17 0 0 0.1
mg/L
Equipment 12 0 0
Arsenic Method 18 g 0 0.3
— mg/L
Equipment 12 0 0
Barium Method 18 0 0 0.01
] mg/L
Equipment 12 4] 0
Beryllium Method 17 0 0 0.002
— mg/L
Equipment 12 (4] 0
Cadmium Method 18 0 0 0.005
. mg/L
Equipment 12 0 0
Calcium Method 17 [1] 0 1
— mg/L
Equipment 12 0 0
Chromium Method 18 0 0 0.01
— mg/L
Equipment 12 4] 0
Cobalt Method 17 0 0 0.01
— mg/L
Equipment 12 0 0
Copper Method 17 0 0 0.02
mg/L
Equipment 12 2 0 0.02 mg/L )
Iron Method 17 2 2 0.065-0.075 mg/L 0.0/5L
mg
Equipment <12 4 4 0.088-0.54 mg/L
Lead Method 18 0 0 02
mg/L
Equipment 12 1 1 0.052 mg/L
Magnesium Method 17 0 0 1
mg/L
Equipment 12 0 0
Manganese |_Method 17 0 0 0.01
mg/L
Egquipment 12 1 1 0.011 mg/L
Molybdenum Method 17 0 0 0.05
. mg/L
Equipment 12 0 0
Nickel Method 17 0 0 0.02
— mg/L
Equipment 12 0 0
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Table B-6

(Continued)
Potassium Method 17 0 0] 3
mg/L
Equipment 12 0 0
Selenium Method 17 0 Q 0.3
mg/L
Equipment 12 0 0 )
Silver Method 18 0 0 0.01
mg/L
Equipment 12 0 0
Sodium Method 17 0 0 1
mg/L
Equipment 12 0 0
Thallium Method 17 0 0 0.1
mg/L
Equipment 12 0 0
Vanadium Method 17 0 0 0.02
mg/L
Equipment 12 (] 0
Zinc Method 17 0 0 0.02
mg/L
Equipment 12 0 0
GFAAS Metals
Arsenic - SW7060 Method 15 0 1] 0.004
mg/L
Equipment 12 0 0
Lead - SW7421 Method 14 3 3 0.0038-0.0062 mg/L 0.0?3
mg/L
Equipment 12 10 10 0.005-0.031 mg/L
Mercury - SW7470 | Method 14 9 7 0.0002-0.00034 mg/L 0.0()/02
mg/L
Equipment 12 8 7 0.0002-0.00034 mg/L
Selenium - SW7740 | Method 14 Q 0 0.005
mg/L
Eqgquipment 12 (] 0
Alaska Methods
GRO - AK101 Equipment 1 1 0 1-6 g/l 200pg/L
DRO - AK102 Method 22 0 0 100
. pg/L
Equipment 12 0 0
SWE010 - ated Volatile ics
Bromobenzene |__Method 37 0 0
Equipment S 0 0 5
ug/L
Trip 21 0 0
Ambient 4 Q 0
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Table B-6
(Continued)

Bromodichloromethane Method 37 0 0
Equipment 5 0 0 1
ug/L
Trip 21 1] 0
Ambient 4 0 0
Bromoform |_Method 37 0 0
Equipment 5 0 0 2
ug/L
Trip 21 0 0
Ambient 4 0 0
Bromomethane Method 37 0 0
|_Equipment 5 0 ] 10
ug/L
Trip 21 0 0
Ambient 4 0 0
Carbon Tetrachloride Method 37 0 0
Equipment 5 0 0 1.0
ug/L
Trip 21 0 0 :
Ambient 4 0 0
Chlorobenzene Method 37 0 0
Equipment S [4] 0 25
ug/L
Trip 21 0 0
Ambient 4 0 0
Chloroethane Method 37 0 0
| Equipment S 0 0 5
ug/L
Trip 21 0 0
Ambient 4 0 0
2-Chloroethylvinyl ether Method 37 0 0
Equipment 5 0 0 10
] ug/L
Trip 21 0 0
Ambient 4 0 0
Chloroform Method 37 0 0
Equipment 5 2 2 0.07-049 u g/L O.}SL
ug
Trip 21 0 0
Ambient 4 3 3 0.44-0.58 /L
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Table B-6

(Continued)

1-Chlorohexane Method 37 0 0
Equipment 5 0 0 5
ug/L
Trip 21 0 0
Ambient 4 0 0
Chloromethane Method 37 0 0
Equipment S 0 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0
Dibromochioromethane Method 37 0 0
Equipment S [4] 0 1
ug/L
Trip 21 Q 0
Ambient 4 1] (1]
Dibromomethane Method 37 0 0
. —
Eguipment S 0 0 5
ug/L
Trip 21 0 0
Ambient 4 0 0
1,2-Dichlorobenzene Method 37 1 0 0.35pg/L
Equipment 5 0 0 2
ug/L
Trip 21 0 1]
Ambient 4 0’ 0
1,3-Dichlorobenzene | _Method 37 0 0
Equipment S 0 0 3
ug/L
Trip 21 9 0
Ambient 4 [¢] 0
1,4-Dichlorobenzene | Method 37 1 0 049 p g/l
Equipment S 0 0 2
ug/L
Trip 21 0 0
Ambient 4 0 0
1,1-Dichloroethane | Method 37 0 0
Equipment 5 0 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0
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Table B-6
(Continued)

1,2-Dichloroethane Method 37 0 0
Equipment 5 0 0 1
ng/L
Trip 21 0 0
Ambient 4 0 0
1,1-Dichloroethene Method 37 0 0
Equipment S 0 0 1
ug/L
Trip__ 21 0 0
Ambient 4 0 0
trans-1,2-Dichloroethene Method 37 0 0
Equipment S 0 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0
1,2-Dichloropropane Method 37 0 0
Equipment 5 0 0 1
ug/L
Trip 21 0 1]
Ambient 4 1 0 0.0097 pg/L
cis-1,3-Dichloropropene Method 37 0 0
Equipment 5 0 0 5
ug/L
Trip 21 0 0
Ambient 4 0 0
trans-1,3- Method 37 0 0
Dichloropropene
Equipment S 0 0 3
ug/L
Trip 21 0 1]
Ambient 4 0 0
Methylene chloride Method 37 1 0 045 pg/L
2
Equipment 5 4 0 0.52-4.7png/L ug/L
Trip 21 6 1 1.2-24ug/L
Ambient 4 3 1 0.65-5.5 pg/L
1,1,2,2- Method 37 1 0 041 ug/L
Tetrachloroethane
Equipment S Q 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0

B-74




Table B-6
(Continued)

:

Tetrachloroethene Method 37 0 0
Equipment 5 0 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0
1,1,1,2- Method 37 0 0
’fetrachlorocthane
Equipment S 0 0 5
ug/L
Trip 21 0 0
Ambient 4 0 0
1,1,1-Trichloroethane Method 37 0 0
Equipment 4 0 0 1
ug/L
Trip 18 4 0
Ambient 2 0 0
1,1,2-Trichloroethane Method 37 0 0
Equipment s 0 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0
Trichloroethene Method 37 0 4]
Eguipment 5 0 0 1
ug/L
Trip 21 0 0
Ambient 4 0 0
Trichlorofluoromethane Method 37 0 0 1
ug/L
Equipment S 4] 0
Trip 21 1 0 058 pg/L
Ambient 4 0 0
1,2,3-Trichloropropane | Method 37 0 0
Equipment S 0 0 10
ug/L
Trip’ 21 0 4]
Ambient 4 