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APPENDIX F

CHEMICAL DATABASE

F.1 SUMMARY OF DATA VALIDATION EFFORT

We have completed the quality assurance (QA) review of 1,295 groundwater
samples, 11 rinseate blanks, and 53 trip blanks collected from the Kaiser
Trentwood facility from January 2003 to October 2008 for this site-wide
Groundwater RI.

Samples were submitted to Columbia Analytical Services, Inc. (CAS), Advanced
Analytical Laboratories, Inc. (AAL), and ESN Northwest (ESN) for analysis. Hart
Crowser reviewed the laboratory reports and data packages. The quality
assurance evaluation performed and the resulting data qualification
recommendations were summarized by laboratory sample delivery groups
(SDGs) for the submitted packages. We reviewed these summary evaluations
for this appendix.

We evaluated the summaries of the laboratory analyses in accordance with the
Quiality Assurance Project Plans (QAPP) presented in the Groundwater
Monitoring Plan in the Groundwater Remedial Investigation/Feasibility Study,
(Hart Crowser 2003), Phase | Remedial Investigation Work Plan (Hart Crowser
2005d), and in the Sampling and Analysis Plan and Quality Assurance Plan (Hart
Crowser 2007), specific method requirements, laboratory control limits, and EPA
Data Validation Functional Guidelines (EPA 1999 and 2004). Applicable
methods include the Washington State Department of Ecology (Ecology)
Method for Total Petroleum Hydrocarbons (TPH), EPA SW-846 Methods, EPA
Methods for Chemical Analysis of Water and Wastes, Standard Methods (18th
Edition) and laboratory Standard Operating Procedures (SOPs). Recommended
data qualifiers are based on the EPA Data Validation Functional Guidelines;
definitions of qualifiers are provided on page F-13 at the end of this appendix.

The analytical methods and reporting limit goals are outlined in the referenced
QAPPs. Field duplicate identifications are presented in Table F-1. Table F-2 lists
the samples collected and those chemistry analytical groups for which they were
analyzed. Data for all chemical analyses and data qualifiers are presented in
Tables F-3 through F-12 and for groundwater samples. Dissolved oxygen
measurements are presented in Table F-13. Sample Delivery Group (SDG) and
report references are presented in Table 5-14.

We validated the data to a standard data validation effort in accordance with the
QAPPs. Raw data were reviewed where deemed appropriate by the reviewer.
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Some detailed QA reviews were written and included in previous documents.
Table F-14 lists those samples previously reviewed and in the associated
documents.

F.2 QUALITY ASSURANCE OBJECTIVES

F.2.1 Precision

The overall data quality objectives (DQOs), as set forth in the QAPP, are met,
and the data for this project are acceptable for use as qualified. The

completeness for the associated data is 99.9 percent. Detailed discussions of
the data quality indicators used to quantitate the DQOs are presented below.

Precision measures the reproducibility of measurements under a given set of
conditions. Specifically, it is a quantitative measure of the variability of a group
of measurements compared to their average values. Precision is generally
evaluated using both matrix spike/matrix spike duplicate (MS/MSD) (or lab
duplicate) results and field duplicate results. MS/MSD and lab duplicate results
provide information on laboratory precision (only), while field duplicates provide
information on field and lab precision combined.

Analytical precision is quantitatively expressed as the relative percent difference
(RPD) between the MS/MSD or duplicates. Analytical precision measurements
were carried out on project-specific samples whenever possible at a minimum
frequency of one per SDG.

122 sets of field duplicates for groundwater were collected and analyzed for this
project. The field duplicate sets are identified in Table F-1. The project-specific
precision acceptance criteria for field duplicates was 50 percent RPD, but data
were not generally qualified based on field duplicate recovery alone. The field
duplicate precision for most groundwater analyses could not be calculated since
sample results were mostly non-detect.

The following ranges of RPD were calculated for samples with detections. In
general, elevated RPDs indicate sample heterogeneity during sampling. TPH
RPDs ranged from 1 to 92 percent. In addition, there was one field duplicate set
collected in 2008 where only one sample result had detected concentrations of
TPH, with a resulting RPD of over 100 percent. The RPD range for
polychlorinated biphenyls (PCBs) was 0 to 59 percent. The RPD range for
semivolatile organic compounds (SVOCs) and polycyclic aromatic hydrocarbons
(PAHs) were 7 to 28 percent. Field duplicate RPDs for volatile organic
compounds (VOCs) were not determined, as samples were either non-detect, or
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F.2.2 Accuracy

results were below the reporting limit (RL). The RPDs for total suspended solids
(TSS) ranged from 0 to 9 percent. The RPD ranges for antimony, arsenic, and
barium were 0 to 21, 0 to 48, and O to 4 percent, respectively. The RPD ranges
for chromium (0 to 85 percent), iron (3 to 148 percent), and manganese (1 to
107 percent) varied due to presumed sample inhomogeneity or the presence of
product sheen. One cadmium RPD was calculated to be 0 percent. One lead
RPD was calculated to be 51 percent. One RPD for nitrate was calculated to be
0 percent. Note that these RPD ranges only reflect the results of field duplicate
pairs where there were detections above the RL.

Accuracy measures the closeness of the measured value to the true value. The
accuracy of chemical test results was assessed by "spiking" samples with known
standards (surrogates, laboratory control samples (LCS/LCSD), and/or matrix
spike) and measuring the percent recovery.

Accuracy measurements for all fractions were carried out at a minimum
frequency of one per SDG. Recoveries of surrogates, MS/MSDs, and
LCS/LCSDs were generally acceptable for all analyses. Data qualifiers were
required for samples within the PCB, VOC, and TPH fractions based on
surrogate or MS recoveries being out of control limits. These data qualifications
are described in greater detail within each data validation section and are
generally the result of matrix interferences in the samples.

F.2.3 Completeness

Completeness is defined as the percentage of measurements made which are
judged to be valid measurements. The completeness of the data is the number
of acceptable data points over the total number of data points times 100. A
target completeness goal for this work was 95 percent. There were a total of
79,473 data points, and 18 results were rejected based on data QA/QC review;
therefore, the completeness of the data for this project was 99.9 percent.

F.2.4 Comparability

Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared with another. Because of the use of standard
techniques for both sample collection and laboratory analysis, the data collected
from same sampling locations and depths should be comparable to both internal
and other data generated.
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F.3 MAJOR PROBLEMS ENCOUNTERED

F.3.1 Rejected Values

Several groundwater analyte results for SVOCs analyses were rejected due to
LCS failures in the April 2006 sampling event. The analytes 4-chloroaniline and
3,3’-dichlorobenzidine were rejected in samples CM-MW-4S, CM-MW-6S,
CM-MW-2S, CM-MW-3S, CM-MW-5S, CM-MW-7S, CM-M2-8S, HL-MW-6A, and
field duplicate CM-MW-700S.

F.4 MINOR PROBLEMS ENCOUNTERED

F.4.1 Detection Limit Goal Exceedances

The analytical results for several groundwater sample exceeded the RL goals
outlined in the QAPPs. These include 28 TPH, 38 PAH results, 1 arsenic result, 2
cadmium results, 2 chromium results, 1 iron result, 3 lead results, 8 silver results,
and 13 manganese results. No PCB results exceeded the RL goals for low level
results; however, 122 PCB samples exceeded the ultra low level RL goals. These
exceedances were largely the result of dilution effects or matrix interferences
and do not effect the quality of the groundwater results. No RL goal
exceedances occurred for VOCs, nitrate/nitrite, chloride, sulfate, total suspended
solids results, or the remaining metals. RL goals were not established for free
phase petroleum sample results.

The RL goal for methylene chloride in volatile samples was updated between
2003 and 2008. The goal was 1 ug/L for the 2003 samples, and 2 ug/L for the
2004 through 2008 samples. The RL goals were achieved.

The RL goal for arsenic was updated from 5 to 0.5 ug/L. The RL goal for
chromium was updated from 10 to 0.2 ug/L. The RL goal for manganese was
updated from 5 to 0.05 ug/L. RL goals were established for antimony, barium,
cadmium, lead, selenium, and silver and remained unchanged.

SVOC samples analyzed by EPA 8270C rather than EPA 8270C-SIM had
elevated reporting limits. Six samples had PAHs reported from EPA 8270C

analyses, and had reporting limits elevated 100 to 500 times the RL goals.

SVOC samples with internal standard failures were reanalyzed at dilution.
Affected compounds were reported from the diluted analysis with elevated RLs.

RLs were elevated in multiple method blanks for the PCB analyses.
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F.4.2 TPH

Laboratory “Ui” qualifiers applied to elevated RL were generally updated to “U”
qualifiers. Laboratory “D” qualifiers applied to diluted samples were updated by
removing the qualifier.

Samples were analyzed for TPH by EPA Method 8015 modified or Washington
State methodology, including hydrocarbon identification (NWTPH-HCID), diesel-
and motor oil-range petroleum hydrocarbons (NWTPH-Dx), and gasoline-range
petroleum hydrocarbons (NWTPH-Gx). Sample results are presented in Table F-
3.

85 samples were qualified based on holding time exceedances. The sample
results were qualified as estimated (J).

Some surrogate recoveries were outside the QAPP limits, but within the
laboratory control limits. If the surrogate recoveries met either set of control
limits, sample analytical results were not qualified.

The RPD for field duplicates met QAPP requirements of < 50 percent with two
exceptions. Results were not qualified for field duplicate exceedances. The
presence of product or product sheen in the sample or duplicate caused RPD
exceedances.

F.4.3 PCB Analyses

Samples were analyzed for PCBs by EPA Method 8082. Sample results are
presented in Table F-4.

Results that were between the MDL and RL were qualified by the laboratory
with a “}” (estimated value). The J qualifier was replaced with a “T” (tentative
value between MDL and RL) after August 2007.

Samples HL-MW-2, TE-MW-4, TF-MW-2, OH-MW-10, and WW-MW-9 collected
during the October 2008 sampling event were extracted by EPA Method
3520C, resulting in elevated MDL and RL. Non-detect results were reported to
the MDL, and qualified with “C.”

Fourteen samples were extracted for PCBs 2 days outside of holding time. The
sample results were not qualified.

Method blank contamination was present in several blanks. MDLs and RLs were
elevated in the blanks due to the contamination. Sample results were not
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qualified due to method blank contamination. The method blank associated
with the batch extracted on 10/29/07 was lost during the extraction process. A
method blank prepared the same day with another batch was analyzed and
reported with this batch. The method blank was non-detect, and no results were
qualified.

Some samples were qualified as estimated (J) based on MS/MSD and surrogate
recoveries, which were outside of the control limits established by the QAPP or
laboratory. For samples from the April 2007 sampling event, surrogate
recoveries exceeded the control limits for several samples. The laboratory
indicated that the high recovery was probably due to the concentration of the
surrogate solution. A surrogate solution check was performed indicating 40
percent concentration of the surrogate solution. Sample results were not
qualified due to the high recoveries.

The RPD for field duplicates met QAPP requirements of < 50 percent with one
exception. Results were not qualified for field duplicate exceedances.

Continuing calibration verification (CCV) exceedances led to qualification of
results in 24 samples as estimated (J).

PCB confirmation criteria of <40 percent between analytical results was not met
for 25 samples. The results were qualified as estimated (JP).

F.4.4 Semivolatiles Organic Compounds (SVOCs) and Polycyclic Aromatic
Hydrocarbons (PAHS)

Samples were analyzed for SVOCs following EPA Method 8270C. Samples
were analyzed for PAHs by Selected lon Monitoring (SIM) following EPA
Method 8270C - SIM. Sample results are presented in Tables D-5 and D-6.

PAH samples analyzed by EPA Method 8270C had elevated RLs. Results that
were between the MDL and RL were qualified by the laboratory with a “)”
(estimated value). The ] qualifier was replaced with a “T” (tentative value
between MDL and RL) after August 2007.

Some method blank contamination was present, resulting in the qualification of
some results. SVOCs detected in method blanks include acenaphthylene,
benzo(a)anthracene, benzo(gh,i)perylene, bis(2-ethylhexyl)phthalate, 4-chloro-3-
methylphenol, dibenzofuran, diethyl phthalate, di-n-butyl phthalate, fluoranthene,
indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene,
phenol, and pyrene. Associated sample results less than 5 times the blank
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contamination (or 10 times for phthalates) were qualified as non-detected (U).
Associated samples that were non-detect for that analyte were not qualified.

For the SVOC batch extracted on 10/31/05, there was method blank
contamination between the MDL and RL for 20 analytes. The detections in the
associated samples (MW-25S, MW-16, MW-30, MW-17S, MW-19S, and
HL-MW-6A) between the MDL and RL were raised to the RL and qualified as
non-detect (U).

Data qualifiers were applied to base/neutral compounds in two samples due to
failing base/neutral surrogates. The compounds were qualified as estimated (J).
One rinseate blank was qualified as estimated (J) due to failing base/neutral and
acid surrogates.

Data qualifiers were applied to samples based on LCS/LCSD RPDs that
exceeded the control limits. Results for hexachlorocyclopentadiene were
qualified as estimated (J) in eight samples.

For samples collected on 7/24/07, LCS/LCSD and MS/MSD recoveries for
anthracene and benzo(a)pyrene were outside lab and QAPP control limits. The
samples were re-extracted outside of the method recommended holding time
with passing LCS and MS recoveries. The sample results were comparable
between the two sets, and subsequently reported from the original analysis as
estimated (J).

Data qualifiers were applied to samples based on MS/MSD exceedances.
Results for acenaphthene were qualified as estimated (J) in two samples.

SVOC samples with internal standard failures were reanalyzed at dilution.
Affected compounds were reported from the diluted analysis with elevated
reporting limits.

The RPD for field duplicates met QAPP requirements of < 50 percent.

Review of the results for sample HL-MW-200S (field duplicate of HL-MW-20S
collected on 10/22/08) indicated that the data reported for the field duplicate
was higher quality than the sample data. Sample results for HL-MW-20S were
qualified as “C” to indicate that the data from the field duplicate should be used
for this well.
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F.4.5 Volatile Organic Compounds (VOCs)

Samples were analyzed by EPA Method 8260B. Sample results are presented in
Table F-7.

Results that were between the MDL and RL were qualified by the laboratory
with a “}” (estimated value). The J qualifier was replaced with a “T” (tentative
value between MDL and RL) after August 2007.

The volatile detected results for three samples collected in October 2007 were
qualified as estimated due to elevated cooler temperatures.

Some method blank, rinseate blank, and trip blank contamination was also
present, resulting in the qualification of some results. Volatiles detected in
method blanks include acetone, bromomethane, n-butylbenzene,
chloromethane, 4-chlorotoluene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-
dichlorobenzene, cis-1,2-dichloroethene, hexachlorobutadiene,
isopropylbenzene, n-propylbenzene, naphthalene, styrene, tetrachloroethene,
toluene, 1,2,3-trichlorobenzene, and methylene chloride. Associated sample
analytical results less than 5 times the blank contamination were qualified as
non-detect (U). Associated samples that were non-detect for that analyte were
not qualified.

Some surrogate recoveries were outside the QAPP limits, but within the
laboratory control limits. If the surrogate recoveries met either set of control
limits, sample analytical results were not qualified.

Nine samples were qualified as estimated (J) due to low recoveries of m,p-xylene
in the associated LCS.

One sample was qualified as estimated (J) for chlorobenzene and 1,2-
dichlorobenzene due to low recoveries in the MS/MSD.

The RPD for field duplicates was not applicable, as no sample and duplicate pair
had detections above the reporting limit.

ICAL and CCV exceedances led to qualification of data as estimated (J) for
bromoform, bromomethane, 4-isopropyltoluene, 2,2-dichloropropane, 1,2-
dibromo-3-chloropropane, naphthalene, and n-butylbenzene.

1,2-dichloroethane (EDC) was detected in six samples (MW-15, MW-27, MW-
21S, MW-22D, WW-MW-18, and MW-12A) in September 2002. EDC had not
been detected previously during the 12 years of groundwater monitoring at
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Kaiser and was not detected in December 2002; however, EDC was also not
detected in the associated trip blanks or method blanks in September 2002.
While there was no quality control data available to suggest that the EDC
detections were the result of laboratory contamination or trip blank
contamination, we believed that the EDC detections in September 2002 were
anomalous. EDC was not detected in any of the samples analyzed during the
2003 to 2008 groundwater monitoring events. EDC does not appear to be
present in groundwater at Kaiser, and the September 2002 detections appear to
be an anomaly.

F.4.6 Conventionals

Samples were analyzed for TSS by EPA Method 160.2 or SM 2540 D. Samples
were analyzed for nitrate, nitrite, and nitrate plus nitrite by EPA Method 300.0 or
353.2. Samples were analyzed for chloride and sulfate by EPA Method 300.0.
Samples were analyzed for alkalinity by SM 2320B or EPA Method 310.
Samples were analyzed for sulfide by EPA Method 376.2. Samples were
analyzed for hardness by SM 2340C or EPA Method 130.2. Samples were
analyzed for total dissolved solids (TDS) by SM 2540C or EPA Method 160.1.
Samples were analyzed for total organic carbon (TOC) and dissolved organic
carbon (DOC) by EPA Method 415.1. Sample analytical results are presented in
Table F-8.

Two samples collected in April 2006 were analyzed for nitrate and nitrite outside
of holding time. The sample results were qualified as estimated (J). Several TSS

samples were qualified as estimated (J) due to holding time exceedances.

Several TSS samples were qualified as estimated (J) due to unacceptable
recoveries in a low level standard.

The RPD for field duplicates met QAPP requirements of < 50 percent.

F.4.7 Metals Analyses

Samples were analyzed for dissolved and total metals by EPA Methods 200.7,
200.8, 6010B, and 6020. Mercury was prepared and analyzed by EPA Method
7470A. Sample results for dissolved metals are presented in Table F-9. Sample
results for total metals are presented in Table F-10.

Results that were between the MDL and RL were qualified by the laboratory
with a “B.” The B qualifier was generally replaced with a “)” (estimated value)
for sample results reported from 2003 to August 2007. The B qualifier was
replaced with a “T” (tentative value between MDL and RL) after August 2007.
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Method and rinseate blank contamination of antimony, barium, cadmium,
chromium, iron, lead, mercury, silver, and manganese resulted in the
qualification of some sample results. Associated sample results less than 3 times
the blank contamination were qualified as non-detect (U).

Data qualifiers were applied for CRDL recoveries that were outside the 70 to
130 percent criteria. Detections in associated samples were qualified as
estimated (J) if the concentration in the samples was less than 2 times the RL and
the CRDL recoveries exceeded 130 percent. Detections and non-detects in
associated samples were qualified as estimated (J) if the CRDL recoveries fell
below 70 percent. Metals that exceeded the CRDL recoveries included
antimony, barium, cadmium, chromium, iron, lead, manganese, and silver.

Data qualifiers were applied for three dissolved metals samples based on
laboratory duplicate RPDs outside control limits. Sample results were qualified
as estimated (J).

The RPD for field duplicates met QAPP requirements of <50 percent with four
exceptions. Results were generally not qualified for field duplicate exceedances
due to sample heterogeneity. Iron analytical results in sample CM-MW-2S
collected on 4/19/07 were qualified as estimated (J) due to > 100 percent RPD.
Manganese results in sample CM-MW-3S collected on 4/18/07 were qualified as
estimated (J).

For sample TS-MW-1S collected on 4/18/07, the pH required adjustment upon
receipt at the laboratory. The results were qualified as estimated (J).

F.4.8 Rinseate Blanks

Fourteen rinseate blanks were collected and analyzed for TPH, nine rinseate
blanks were collected for SVOCs, nine rinseate blanks for VOCs, eight rinseate
blanks for PCBs, six rinseate blanks for conventionals, and eight rinseate blanks
for metals. Sample results are presented in Table F-11.

Rinseate blank contamination was present for the following compounds:
antimony, barium, cadmium, chromium, iron, lead, manganese, acenaphthene,
acenaphthylene, anthracene, benz(a)anthracene, 4-chloro-3-methylphenol,
dibenzofuran, fluorene, 2-methylnaphthalene, naphthalene, phenanthrene,
acetone, benzene, 2-butanone, chloroform, chloromethane, ethylbenzene,
styrene, toluene, 1,2,4-trimethylbenzene, and xylenes. Associated sample
analytical results less than 5 times (3 times for metals) the blank contamination
were qualified as non-detect (U). Associated samples that were non-detect for
that analyte were not qualified.
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F.4.9 Trip Blanks

Four trip blanks were collected and analyzed for gasoline-range petroleum
hydrocarbons. Fifty trip blanks were collected and analyzed for VOCs. Sample
results are presented in Table F-12.

Trip blank contamination was present for acetone, carbon disulfide,
chloromethane, 1,2-dichlorobenzene, 1,4-dichlorobenzene, methylene chloride,
styrene, tert-butyl alcohol (2-methyl-2-propanol), toluene, and o-xylene.
Associated sample results less than 5 times the blank contamination were
qualified as non-detected. Associated samples that were non-detect for that
analyte were not qualified.

F.5 FIELD WATER QUALITY DATA

The field water quality parameters are measured at sampling locations during
purging of wells and include pH, temperature, conductivity, turbidity, oxygen
reduction potential (ORP), and dissolved oxygen. Dissolved oxygen has been
measured in groundwater wells since 1998, whereas the remainder of the field
parameters has been measured in groundwater since 2006.

Figure F-1 illustrates the field water quality parameter distributions measured at
the Facility and report the 5th and 95th percentile ranges for each parameter.
Table F-16 presents the field water quality parameter statistics. The 5th and 95th
percentiles were calculated using the Excel method, which provides the lowest
possible percentiles. Excel’s method calculates the corresponding ranking for
each value in the data set (arranged in ascending order) and then calculates the
percentiles. Rank is calculated using the following equation:

R=1+(%)=I+D

Where:

R is the rank;

P is the percentile from O to 1;

n is the total number of values in the data set; and

I and D are the integer and decimal part of the rank, respectively.

To obtain the percentile value, p, for a data set, the following equation is used:
p=Y, + D(Y|+1 -Y, )

Where Y, and Y,,, are the values in the data set at ranks | and I+1, respectively.

Hart Crowser
2644-114 May 2012

Page F-11



F.6 REFERENCES FOR APPENDIX F

EPA 1983. U.S. Environmental Protection Agency Methods for Chemical
Analysis of Water and Wastes. EPA-600/4-79-020.

EPA 1999. USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review. EPA540/R-99/008, October 1999.

EPA 2004. USEPA Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review. EPA 540-R-04-004, October, 2004.

EPA 1990. Test Methods for Evaluating Solid Waste. SW-846. 3rd edition.
November 1990.

EPA 2008. Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, SW-846, 4th Update.

Hart Crowser 2003. Groundwater Remedial Investigation/Feasibility Study,
Kaiser Trentwood Facility, Spokane, WA, July 2003.

Hart Crowser 2004a. Kaiser Hot Line Data Report, Kaiser Trentwood Facility,
Spokane, WA, February 25, 2004.

Hart Crowser 2004b. Kaiser Hot Line Data Report, March 2004 Sampling Event,
Kaiser Trentwood Facility, Spokane, WA, April 12, 2004.

Hart Crowser 2005a. Kaiser DC-4 Furnace Data Report, Kaiser Trentwood
Facility, Spokane, WA, January 4, 2005.

Hart Crowser 2005b. Kaiser Cold Mill Data Report, Kaiser Trentwood Facility,
Spokane, WA, January 2005.

Hart Crowser 2005c. Kaiser Data Report Hot Line, Oil Reclamation, and G-3
Transfer Lines, Kaiser Trentwood Facility, Spokane, WA, June 1, 2005.

Hart Crowser 2005d. Phase | Remedial Investigation Work Plan, Kaiser
Trentwood Facility, Spokane, WA, December 21, 2005.

Hart Crowser 2007. Sampling and Analysis Plan and Quality Assurance Plan,
Kaiser Trentwood Facility, Spokane, WA, January 10, 2007.

Hart Crowser
2644-114 May 2012

Page F-12



DATA QUALIFIER DEFINITIONS

The following data qualifiers have been used in the text and the following tables
based on a quality assurance review of the laboratory procedures and results:

U -

Uj-

Indicates the compound or analyte was analyzed for and not detected.
The value reported is the sample quantitation limit corrected for sample
dilution by the laboratory. U flags on samples from AAL were not
corrected for sample dilutions.

Indicates the compound or analyte was analyzed for and not detected.
Due to quality control deficiencies identified during data validation the
value reported may not accurately reflect the sample quantitation limit.

Indicates the compound or analyte was analyzed for and detected. The
associated value is estimated but the data are usable for decision-making
processes. | flags also indicated estimated values that fell between the
Method Detection Limit (MDL) and the Reporting Limit (RL) on the
summary tables from 2003 to 2007.

Estimated values between the MDL and RL. Applied to data from
August 2007.

PCB confirmation criteria exceeded. The relative percent difference is
greater than 40 percent between the two analytical results.

See comment. Qualifier used for results requiring additional explanation.

Estimated vales that fell between the MDL and RL. Applied to metals
results from 2003 to 2008. Usually updated to J or T.
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Table F-1 -Summary of Field Duplicates

Well ID Field Dup ID Date Sample ID
CM-MW-01S CM-MW-SU 3/24/2005 CM-MW-1S
CM-MW-01S CM-MW-100S 4/20/2006 CM-MW-1S
CM-MW-01S CM-MW-100S 10/24/2006 | CM-MW-1S
CM-MW-02S CM-MW-200S 4/19/2006 CM-MW-2S
CM-MW-02S CM-MW-200S 4/19/2007 CM-MW-2S
CM-MW-02S CM-MW-200S 10/20/2008 | CM-MW-2S
CM-MW-03S CM-MW-SU 7/26/2005/ CM-MW-3S
CM-MW-03S CM-MW-SU 10/28/2005 CM-MW-3S
CM-MW-03S CM-MW-300S 4/18/2007 CM-MW-3S
CM-MW-03S CM-MW-300S 10/21/2008| CM-MW-3S
CM-MW-05S CM-MW-SU 1/26/2006 CM-MW-5S
CM-MW-05S CM-MW-500S 4/19/2006 CM-MW-5S
CM-MW-07S CM-MW-700S 4/19/2006 CM-MW-7S
CM-MW-07S CM-MW-700S 7/21/2006 CM-MW-7S
CM-MW-08S CM-MW-100 10/28/2004| CM-MW-8S
CM-MW-08S CM-MW-20 3/23/2005 CM-MW-8S
HL-MW-01 HL-MW-100 10/23/2006 HL-MW-1
HL-MW-02 HL-MW-200 10/27/2006 | HL-MW -2
HL-MW-05 HL-MW-5 Jar Test Blank 6/30/2004 HL-MW-5
HL-MW-05 HL-MW-5000 7/23/2008 HL-MW-5
HL-MW-06A HL-MW-100 10/26/2005 HL-MW-6A
HL-MW-06A HL-MW-600A 4/19/2006 HL-MW-6A
HL-MW-06A HL-MW-600A 7/20/2006 HL-MW-6A
HL-MW-06A HL-MW-600A 10/25/2006 HL-MW-6A
HL-MW-07S HL-MW-700S 4/15/2007 |HL-MW-7S
HL-MW-13DD HL-MW-1K 10/23/2003 HL-MW-13DD
HL-MW-13DD HL-MW-1K 3/4/2004 HL-MW-13DD
HL-MW-13DD HL-MW-1K 6/30/2004 HL-MW-13DD
HL-MW-13DD HL-MW-1K 10/26/2004 HL-MW-13DD
HL-MW-13DD HL-MW-1K 7/27/2005 HL-MW-13DD
HL-MW-13DD HL-MW-1K 10/24/2005 HL-MW-13DD
HL-MW-13DD HL-MW-1K 1/23/2006 HL-MW-13DD
HL-MW-13DD HL-MW-130DD 10/26/2006 HL-MW-13DD
HL-MW-17S HL-MW-170S 4/22/2006 HL-MW-17S
HL-MW-19S HL-MW-190S 4/18/2006 HL-MW-19S
HL-MW-20S HL-MW-30 3/24/2005 HL-MW-20S
HL-MW-20S HL-MW-200S 10/22/2007 |HL-MW-2S
HL-MW-20S HL-MW-200S 10/22/2008 | HL-MW-20S
HL-MW-23S HL-MW-230S 4/21/2006 HL-MW-23S
HL-MW-23S HL-MW-230S 10/26/2006 | HL-MW-23S
HL-MW-23S HL-MW-2300S 10/24/2008 HL-MW-23S
HL-MW-24DD HL-MW-240DD 4/21/2006 HL-MW-24DD
HL-MW-25S HL-MW-2500S 4/21/2008 HL-MW-25S
HL-MW-25S HL-MW-2500S 10/19/2008 | HL-MW-25S
HL-MW-26S HL-MW-2600S 1/31/2007 HL-MW-26S
HL-MW-26S HL-MW-2600S 4/16/2007 |[HL-MW-26S
HL-MW-26S HL-MW-2600S 10/24/2007 |HL-MW-26S
HL-MW-26S HL-MW-2600S 10/22/2008 | HL-MW-26S
HL-MW-27D HL-MW-270D 10/27/2006 HL-MW-27D
HL-MW-27D HL-MW-2700D 1/31/2007 HL-MW-27D
HL-MW-27D HL-MW-2700D 4/16/2007 HL-MW-27D
HL-MW-27D HL-MW-2700DD 4/16/2007 HL-MW-27D
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Table F-1 -Summary of Field Duplicates

Well ID Field Dup ID Date Sample ID
HL-MW-27D HL-MW-2700S 4/21/2008 HL-MW-27D
HL-MW-28DD HL-MW-280DD 10/26/2006 HL-MW-28DD
HL-MW-28DD HL-MW-2800DD 4/15/2007 HL-MW-28DD
HL-MW-28DD HL-MW-2800DD 7/24/2007 HL-MW-28DD
HL-MW-28DD HL-MW-2800DD 10/23/2007 |/HL-MW-28DD
HL-MW-28DD HL-MW-2800DD 1/24/2008 HL-MW-28DD
HL-MW-28DD HL-MW-2800DD 4/21/2008 HL-MW-28DD
HL-MW-28DD HL-MW-2800DD 10/19/2008 HL-MW-28DD
HL-MW-29S HL-MW-2900S 10/24/2007 |HL-MW-29S
HL-MW-29S HL-MW-2900S 1/24/2008 HL-MW-29S
HL-MW-29S HL-MW-2900S 4/22/2008 HL-MW-29S
HL-MW-29S HL-MW-2900S 7/23/2008 HL-MW-29S
HL-MW-29S HL-MW-2900S 10/22/2008 HL-MW-29S
HL-MW-30S HL-MW-3000S 10/24/2007 |HL-MW-30S
HL-MW-30S HL-MW-3000S 4/23/2008 HL-MW-30S
HL-MW-30S HL-MW-3000S 7/24/2008 HL-MW-30S
MW-12A MW-28 5/12/2003 MW-12A
MW-12A MW-28 9/2/2003 MW-12A
MW-12A MW-28 10/25/2004 MW-12A
MW-12A MW-28 7/28/2005 MW-12A
MW-12A MW-28 10/26/2005 MW-12A
MW-15 MW-27 5/12/2003 MW-15
MW-15 MW-27 9/2/2003 MW-15
MW-15 MW-27 6/29/2004 MW-15
MW-15 MW-27 10/25/2004 MW-15
MW-15 MW-27 7/29/2005 MW-15
MW-15 MW-27 10/24/2005 MW-15
MW-16 MW-30 10/26/2005 MW-16
MW-16 MW-160 10/27/2006 MW-16
MW-17S MW-170S 4/21/2006 MW-17S
MW-17S MW-170S 7/18/2006 MW-17S
MW-17S MW-1700S 10/21/2008 MW-17S
MW-19S MW-190S 4/21/2006 MW-19S
MW-20D MW-2000D 10/21/2008 MW-20D
MW-21S MW-2100S 10/23/2008 MW-21S
MW-25S MW-2500S 10/25/2007 MW-25S
OH-MW-01 OH-MW-100 10/22/2008 OH-MW-10
OH-MW-26 OH-MW-260 10/25/2006 OH-MW-26
RM-MW-03S RM-MW-6 10/24/2003| RM-MW-3S
RM-MW-08S RM-MW-80S 4/17/2006 RM-MW-8S
RM-MW-08S RM-MW-800S 10/18/2008 RM-MW-8S
RM-MW-09S RM-MW-90S 4/19/2006 RM-MW-9S
RM-MW-09S RM-MW-900S 7/18/2006 RM-MW-9S
RM-MW-09S RM-MW-900S 10/25/2006 RM-MW-9S
RM-MW-10S RM-MW-100 9/28/2004 RM-MW-10S
RM-MW-10S RM-MW-100 10/27/2004| RM-MW-10S
RM-MW-10S RM-MW-100S 1/25/2006 RM-MW-10S
RM-MW-13S RM-MW-13S Dup 5/16/2005 RM-MW-13S
RM-MW-13S RM-MW-100 7/25/2005 RM-MW-13S
RM-MW-13S RM-MW-100S 7/25/2005 RM-MW-13S
RM-MW-13S RM-MW-100S 10/24/2005RM-MW-13S
RM-MW-14S RM-MW-1400S 1/22/2009 RM-MW-14S
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Table F-1 -Summary of Field Duplicates

Well ID Field Dup ID Date Sample ID
RM-MW-17S RM-MW-1700S 7/24/2007 RM-MW-17S
TL-MW-01A TL-MW-10 7/27/2005 TL-MW-1A
TL-MW-01A TL-MW-10A 4/23/2006 TL-MW-1A
WW-EW-01 WW-EW-100 10/22/2008 WW-EW-1
WW-EW-02 WW-EW-WA 5/16/2003 WW-EW-2
WW-EW-02 WW-EW-WA 9/5/2003 WW-EW-2
WW-EW-02 WW-EW-WA 10/29/2004 WW-EW-2
WW-EW-02 WW-EW-WA 7/29/2005 WW-EW-2
WW-EW-02 WW-EW-WA 10/28/2005 WW-EW-2
WW-EW-02 WW-EW-2 PCB Dup 4/23/2006 PCB Higher Det. Limit
WW-EW-02 WW-EW-200 4/23/2006 WW-EW-2
WW-MW-17 WW-MW-25 5/15/2008 WW-MW-17
WW-MW-17 WW-MW-25 9/4/2003 WW-MW-17
WW-MW-17 WW-MW-25 6/30/2004 WW-MW-17
WW-MW-17 WW-MW-25 10/29/2004 WW-MW-17
WW-MW-17 WW-MW-25 7/29/2005 WW-MW-17
WW-MW-17 WW-MW-25 10/29/2005 WW-MW-17
WW-MW-18 WW-MW-180 4/20/2006 WW-MW-18
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Table F-2 - Sample Information for Groundwater Samples

TPH- Tot Diss
Well ID Sample ID Date TPH-Dx| TPH-Gx, HCID PCB | SVOC | VOC | Conv | Metal Metal
CM-MW-01S CM-MW-1S 10/28/2004 X X X X X X
CM-MW-01S CM-MW-1S 3/24/2005 X X X X
CM-MW-01S CM-MW-SU Dup 3/24/2005 X X
CM-MW-01S CM-MW-1S 7/26/2005 X X X X X X X X
CM-MW-01S CM-MW-1S 10/28/2005 X X X X X X X X
CM-MW-01S CM-MW-1S 1/26/2006 X X X X X X X X
CM-MW-01S CM-MW-1S 4/20/2006 X X X X X X X
CM-MW-01S CM-MW-100S Dup 4/20/2006 X X X
CM-MW-01S CM-MW-1S 7/21/2006 X X X X X X X X
CM-MW-01S CM-MW-1S 10/24/2006 X X X X X X X X
CM-MW-01S CM-MW-100S Dup 10/24/2006 X X X X X X X
CM-MW-01S CM-MW-1S 4/15/2007 X X X X X X
CM-MW-01S CM-MW-1S 10/25/2007 X X X X X
CM-MW-01S CM-MW-1S 4/21/2008 X X X X X X
CM-MW-01S CM-MW-1S 10/19/2008 X X X X X
CM-MW-02S CM-MW-2S 10/27/2004 X X X X X X
CM-MW-02S CM-MW-2S 3/23/2005 X X X X X
CM-MW-02S CM-MW-2S 7/26/2005 X X X X X X X X
CM-MW-02S CM-MW-2S 10/27/2005 X X X X X X X X
CM-MW-02S CM-MW-2S 1/26/2006 X X X X X X X X
CM-MW-02S CM-MW-2S 4/19/2006 X X X X X X X X
CM-MW-02S CM-MW-200S Dup 4/19/2006 X
CM-MW-02S CM-MW-2S 7/21/2006 X X X X X X X X
CM-MW-02S CM-MW-2S 10/24/2006 X X X X X X X X
CM-MW-02S CM-MW-2S 4/19/2007 X X X X X X
CM-MW-02S CM-MW-200S Dup 4/19/2007 X
CM-MW-02S CM-MW-2S 10/25/2007 X X X X X
CM-MW-02S CM-MW-2S 4/21/2008 X X X X X X
CM-MW-02S CM-MW-2S 10/20/2008 X X X X X
CM-MW-02S CM-MW-200S Dup 10/20/2008 X
CM-MW-03S CM-MW-3S 10/27/2004 X X X X X X
CM-MW-03S CM-MW-3S 3/23/2005 X X X X X
CM-MW-03S CM-MW-3S 10/28/2005 X X X X X X X X
CM-MW-03S CM-MW-SU Dup 10/28/2005 X X X X X X X
CM-MW-03S CM-MW-3S 7/26/2005 X X X X X X X X
CM-MW-03S CM-MW-SU Dup 7/26/2005 X X X X X X X
CM-MW-03S CM-MW-3S 1/26/2006 X X X X X X X X
CM-MW-03S CM-MW-3S 4/19/2006 X X X X X X X X
CM-MW-03S CM-MW-3S 7/21/2006 X X X X X X X X
CM-MW-03S CM-MW-3S 10/24/2006 X X X X X X X X
CM-MW-03S CM-MW-3S 4/18/2007 X X X X X X
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Table F-2 - Sample Information for Groundwater Samples

TPH- Tot Diss
Well ID Sample ID Date TPH-Dx| TPH-Gx, HCID PCB | SVOC | VOC | Conv | Metal Metal
CM-MW-03S CM-MW-300S Dup 4/18/2007 X
CM-MW-03S CM-MW-3S 10/25/2007 X X X X X
CM-MW-03S CM-MW-3S 4/21/2008 X X X X X X
CM-MW-03S CM-MW-3S 10/21/2008 X X X X X
CM-MW-03S CM-MW-300S Dup 10/21/2008 X
CM-MW-04S CM-MW-4S 10/27/2004 X X X X X X
CM-MW-04S CM-MW-4S 3/23/2005 X X X X X
CM-MW-04S CM-MW-4S 7/26/2005 X X X X X X X X
CM-MW-04S CM-MW-4S 10/27/2005 X X X X X X X X
CM-MW-04S CM-MW-4S 1/26/2006 X X X X X X X X
CM-MW-04S CM-MW-4S 4/19/2006 X X X X X X X X
CM-MW-04S CM-MW-4S 7/21/2006 X X X X X X X X
CM-MW-04S CM-MW-4S 10/24/2006 X X X X X X X X
CM-MW-04S CM-MW-4S 4/17/2007 X X X X X X
CM-MW-04S CM-MW-4S 10/25/2007 X X X X X
CM-MW-04S CM-MW-4S 4/20/2008 X X X X X X
CM-MW-04S CM-MW-4S 10/20/2008 X X X X X
CM-MW-05S CM-MW-5S 10/27/2004 X X X X X X
CM-MW-05S CM-MW-5S 3/23/2005 X X X X X
CM-MW-05S CM-MW-5S 7/26/2005 X X X X X X X X
CM-MW-05S CM-MW-5S 10/27/2005 X X X X X X X X
CM-MW-05S CM-MW-5S 1/26/2006 X X X X X X X X
CM-MW-05S CM-MW-SU Dup 1/26/2006 X X X X X X
CM-MW-05S CM-MW-5S 4/19/2006 X X X X X X X X
CM-MW-05S CM-MW-500S Dup 4/19/2006 X
CM-MW-05S CM-MW-5S 7/21/2006 X X X X X X X X
CM-MW-05S CM-MW-5S 10/24/2006 X X X X X X X X
CM-MW-05S CM-MW-5S 4/17/2007 X X X X X X
CM-MW-05S CM-MW-5S 10/25/2007 X X X X
CM-MW-05S CM-MW-5S 4/20/2008 X X X X X X
CM-MW-05S CM-MW-5S 10/21/2008 X X X X X
CM-MW-06S CM-MW-6S 10/28/2004 X X X X X X
CM-MW-06S CM-MW-6S 3/23/2005 X X X X X
CM-MW-06S CM-MW-6S 7/26/2005 X X X X X X X X
CM-MW-06S CM-MW-6S 10/27/2005 X X X X X X X X
CM-MW-06S CM-MW-6S 1/26/2006 X X X X X X X X
CM-MW-06S CM-MW-6S 4/19/2006 X X X X X X X X
CM-MW-06S CM-MW-6S 7/21/2006 X X X X X X X X
CM-MW-06S CM-MW-6S 10/24/2006 X X X X X X X X
CM-MW-06S CM-MW-6S 4/19/2007 X X X X X X
CM-MW-06S CM-MW-6S 10/25/2007 X X X X X
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Table F-2 - Sample Information for Groundwater Samples

TPH- Tot Diss
Well ID Sample ID Date TPH-Dx| TPH-Gx HCID CB | SVOC OC @ Conv | Metal @ Metal
CM-MW-06S CM-MW-6S 4/20/2008 X X X X X X
CM-MW-06S CM-MW-6S 10/19/2008 X X X X X
CM-MW-07S CM-MW-7S 10/27/2004 X X X X X X
CM-MW-07S CM-MW-7S 3/23/2005 X X X X X
CM-MW-07S CM-MW-7S 7/26/2005 X X X X X X X X
CM-MW-07S CM-MW-7S 10/27/2005 X X X X X X X X
CM-MW-07S CM-MW-7S 1/26/2006 X X X X X X X X
CM-MW-07S CM-MW-7S 4/19/2006 X X X X X X X X
CM-MW-07S CM-MW-700S Dup 4/19/2006 X
CM-MW-07S CM-MW-7S 7/21/2006 X X X X X X X X
CM-MW-07S CM-MW-700S Dup 7/21/2006 X X X X X X X X
CM-MW-07S CM-MW-7S 10/24/2006 X X X X X X X X
CM-MW-07S CM-MW-7S 4/15/2007 X X X X X X
CM-MW-07S CM-MW-7S 10/25/2007 X X X X X
CM-MW-07S CM-MW-7S 4/21/2008 X X X X X X
CM-MW-07S CM-MW-7S 10/20/2008 X X X X X
CM-MW-08S CM-MW-8S 10/28/2004 X X X X X X
CM-MW-08S CM-MW-100 Dup 10/28/2004 X X X X X X
CM-MW-08S CM-MW-8S 3/23/2005 X X X X X
CM-MW-08S CM-MW-20 Dup 3/23/2005 X
CM-MW-08S CM-MW-8S 7/26/2005 X X X X X X X X
CM-MW-08S CM-MW-8S 10/27/2005 X X X X X X X X
CM-MW-08S CM-MW-8S 1/26/2006 X X X X X X X X
CM-MW-08S CM-MW-8S 4/19/2006 X X X X X X X X
CM-MW-08S CM-MW-8S 7/20/2006 X X X X X X X X
CM-MW-08S CM-MW-8S 10/24/2006 X X X X X X X X
CM-MW-08S CM-MW-8S 4/15/2007 X X X X X X
CM-MW-08S CM-MW-8S 10/25/2007 X X X X X
CM-MW-08S CM-MW-8S 4/21/2008 X X X X X X
CM-MW-08S CM-MW-8S 10/20/2008 X X X X X
FIELD RB-TS-1S 7/29/2005 X X X X X X X X
FIELD RB-TS-1S 10/28/2005 X X X X X X X
FIELD RB-TS-1S 1/26/2006 X X X X X X X X
FIELD Trip Blank 5/13/2003 X
FIELD Trip Blanks 9/3/2003 X
FIELD Trip 3/4/2004 X
FIELD Trip Blank 3/5/2004 X
FIELD Trip Blank 6/29/2004 X
FIELD Trip Blank 6/30/2004 X
FIELD Trip Blank 10/25/2004 X
FIELD Trip Blank 10/26/2004 X
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Table F-2 - Sample Information for Groundwater Samples

TPH- Tot Diss
Well ID Sample ID Date TPH-Dx| TPH-Gx HCID PCB | SVOC OC @ Conv | Metal @ Metal
FIELD Trip Blank 7/26/2005 X
FIELD Trip Blank 7/27/2005 X
FIELD Trip Blank 7/28/2005 X
FIELD Trip Blank 7/29/2005 X
FIELD Trip Blank 10/24/2005 X
FIELD Trip Blank 10/26/2005 X
FIELD Trip Blank 10/27/2005 X
FIELD Trip Blank 10/28/2005 X
FIELD Trip Blank 10/29/2005 X
FIELD Trip Blank 1/25/2006 X
FIELD Trip Blank 1/26/2006 X
FIELD Trip Blank 4/18/2006 X
FIELD Trip Blank 4/19/2006 X
FIELD Trip Blank 4/20/2006 X
FIELD RB:FO-MW-1S 4/20/2006 X X X
FIELD FO-MW-1S-RB 4/20/2006 X X X
FIELD Trip Blank 4/22/2006 X
FIELD TS-MW-RB 4/23/2006 X X X X X X X X
FIELD Trip