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1 INTRODUCTION

1.1  Site Background

Libby is a community in northwestern Montana located 7 miles southwest of a vermiculite mine
that operated from the 1920s until 1990. The mine began limited operations in the 1920s and
was operated on a larger scale by the W.R. Grace and Company from approximately 1963 to
1990. Studies revealed that the vermiculite from the mine contains amphibole-type asbestos,
referred to as Libby amphibole (LA).

Epidemiological studies revealed that workers at the mine had an increased risk of developing
asbestos-related lung disease (McDonald et al. 1986, 2004; Amandus and Wheeler 1987;
Amandus et al. 1987; Whitehouse 2004; Sullivan 2007). Additionally, radiographic abnormalities
were observed in 17.8 percent (%) of the general population of Libby including former workers,
family members of workers, and individuals with no specific pathway of exposure (Peipins et
al. 2003; Whitehouse et al. 2008; Antao et al. 2012; Larsen et al. 2010, 2012a, 2012b). Although the
mine has ceased operations, historic or continuing releases of LA from mine-related materials
could be serving as a source of ongoing exposure and risk to current and future residents and
workers in the area. The Libby Asbestos Superfund Site (Site) was listed on the U.S.
Environmental Protection Agency (EPA) National Priorities List in October 2002.

1.2 Study Design

Although extensive surface water and sediment sampling has been conducted in the Rainy
Creek watershed as part of the remedial investigation sampling programs for Operable Unit 3
(OU3), data for the Kootenai River and its tributaries were limited or absent. Thus, surface
water and sediment data were collected in the spring and fall of 2012 to characterize the nature
and extent of potential LA contamination in surface water and sediment and evaluate potential
ecological and human health risks (EPA 2012).

Detailed information on this sampling investigation is provided in the Nature and Extent of LA
Contamination in Surface Water and Sediment Sampling and Analysis Plan/Quality Assurance Project
Plan (SAP/QAPP) (EPA 2012). During this investigation, surface water and sediment samples
were collected by CDM Federal Programs Corporation (CDM Smith) staff from the Kootenai
River and major tributaries to the Kootenai River. Because other surface water investigations
have shown that LA concentrations are dependent upon flow conditions, this investigation was
separated into two sampling efforts to ensure collected surface water data are representative of
both high flow (spring) and low flow (fall) conditions. Sediment samples were collected during
low flow conditions.

Data Summary Report: Nature & Extent Study in Surface Water and Sediment
M arch 2013
Page 9 of 29



Table 1-1 provides a description of each sampling location. Figure 1-1 and Figure 1-2 provide a
map that shows the location of each sampling station for Libby and Troy, respectively, based on
global positioning system (GPS) coordinates collected during sampling.

1.2.1 Kootenai River Tributaries

Sampling locations were selected for major tributaries to the Kootenai River by preferentially
selecting tributaries that have had a past removal action. The tributaries that were selected for
sampling included Granite Creek, Libby Creek, Callahan Creek, Flower Creek, Pipe Creek, and
the Fisher River. All selected tributaries with the exception of the Fisher River have had removal
actions. Up to three sampling locations along these tributaries were selected for surface water
and sediment sampling so that influences of removal actions and human interaction could be
characterized. For the Kootenai River tributaries, Figure 1-1 and Figure 1-2 show the
approximate location of where past investigations and removal actions were performed for each
tributary.

1.2.2 Kootenai River

Surface water sampling locations in the Kootenai River were selected to provide a spatial
characterization of surface water downstream of the confluence with Libby Creek.
Characterization of surface water upstream of Libby Creek is being conducted as part of the
OU3 Phase V Part A sampling investigation (CDM Smith 2012). Sediment sampling locations
for the Kootenai River were selected to represent locations where recreational activities may
occur along the river in areas where sediment is exposed.
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2 DATA MANAGEMENT

21  Sample Collection, Documentation, Handling, and Custody

All samples generated as part of this investigation were collected, documented, and handled in
accordance with Libby-specific standard operating procedures (SOPs), as specified in the
governing SAP/QAPP (EPA 2012).

2.1.1 Collection Methods
Surface Water

All water samples were collected using the procedures described in SOP EPA-LIBBY-2012-08,
Surface Water Sampling. In brief, water samples were collected using direct sampling methods
from the river or creek bank and placed into a one liter high-density polyethylene (HDPE)
wide-mouth bottle. Headspace was left in the container to ensure there was ample room at the
top of the bottle to accommodate ozone/ultraviolet treatment prior to analysis. To minimize
impacts of field collection activities on subsequent downstream sampling efforts, water samples
were collected from downstream to upstream.

Sediment — Kootenai River Tributaries

All sediment samples were collected using the procedures described in SOP EPA-LIBBY-2012-
09, Sediment Sampling, with the following investigation-specific modifications:

* Sediment samples were collected after surface water sampling was completed at each
location in order to minimize impacts of field collection activities.

* A single surficial sediment sample was collected from each tributary location, with each
sample consisting of a homogeneous mixture, or composite, of five grab samples
collected from low-energy (i.e., depositional) portions of the stream channel that were
inundated by creek water at the time of sampling (i.e., locations of sediment deposition
in the channel). The five grab samples were collected over a reach that was within 100
feet upstream or 100 feet downstream of the specified station.

Sediment — Kootenai River

One surficial 30-point composite sediment sample that was representative of the exposed over-
bank sediment at each location (i.e., the entire recreational area) was collected. Sediment
samples were collected and homogenized in accordance with SOP CDM-LIBBY-05.

Each sediment sampling point was inspected for visible vermiculite and observations were
recorded in accordance with the SOP CDM-LIBBY-06 with the following investigation-specific
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modifications:

* Composite sediment samples were collected regardless of the presence of visible
vermiculite.

* Each composite sediment sample was comprised of 30 individual sampling points that
were approximately equidistant from each other and representative of the entire
recreational area.

* At each sampling point, the sampler collected approximately 30 grams of material. The
total mass of sediment material for the composite sample filled about one third of a
gallon-sized zip-top bag.

* Decontaminated sampling equipment was not wrapped in aluminum foil. All
equipment was decontaminated before and after use.

Flow

Flow measurements were made at most surface water sampling locations during the low flow
sampling event using a portable, electronic flowmeter device (i.e., Marsh-McBirney) in basic
accordance with the EPA Region 6 Standard Operating Procedure for Streamflow Measurement.

Flow measurements with the Marsh-McBirney device were not possible during the high flow
sampling event due to unsafe field conditions. Thus, an alternative method was used to
estimate flow as documented in the field logbook. This method utilized stream width and depth
measurements in conjunction with a measurement of elapsed time for the water to travel a set
distance (i.e., the width of the bridge crossing the tributary). In order to determine the elapsed
time for the water to travel a set distance, marshmallows were dropped into the stream and the
length of time it took them to travel a designated distance was measured.

Additionally, there was one location (#7 on Flower Creek; see Figure 1-1) from the low flow
sampling event that did not have sufficient flow to be measured by a flow meter device;
therefore, a Baski four-inch Cutthroat stainless steel flume was used to estimate flow. This
alternative flow method was documented in the field logbook.

21.2 Documentation, Handling, and Custody Methods

All surface water and sediment samples collected were identified with sample identification
(ID) numbers that included a program-specific prefix of “NE” (e.g., NE-00001). Data on the
sample type, location, collection method, and collection date of all samples were recorded both
in a field logbook maintained by the field sampling team and on a field sample data sheet
(FSDS) designed to facilitate data entry into the Libby site database (see Section 2.4). All
samples collected in the field were maintained under chain of custody (COC) during sample

handling, preparation, shipment, and analysis.
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2.2 Analytical Results Recording

Standardized data entry spreadsheets (electronic data deliverables, or EDDs) have been
developed specifically for the Libby project to ensure consistency between laboratories in the
presentation and submittal of analytical data. In general, a unique EDD has been developed for
each analytical method and each medium. Each EDD provides the analyst with a standardized
laboratory bench sheet and accompanying data entry form for recording analytical data. The
data entry forms contain a variety of built-in quality control functions that improve the accuracy
of data entry and help maintain data integrity. These spreadsheets also perform automatic
computations of analytical input parameters (e.g., sensitivity, dilution factors, and
concentration), thus reducing the likelihood of analyst calculation errors. The EDDs generated
by the laboratories are uploaded directly into the Libby site database (see Section 2.4).

2.3  Hard Copy Data Management

Hard copies of all FSDSs, field logbooks, and chain-of-custody forms generated during this
investigation are stored in the CDM Smith field office in Libby, Montana. Appendix A of this
report provides copies of the field documentation for this investigation.

All analytical bench sheets are scanned and included in the analytical laboratory job reports.
These analytical reports are submitted to the Libby laboratory coordinator (i.e., EPA’s
Environmental Services Assistance Team [ESAT] contractor, TechLaw) and stored
electronically. Appendix B of this report provides copies of all the analytical laboratory reports
for analyses performed as part of this investigation.

24  Electronic Data Management

Sample and analytical electronic data are stored and maintained in the Libby Scribe project
databases that are housed on a local computer located at the TechLaw office in Golden,
Colorado, which is backed up daily to an external hard drive. Raw data summarized in this
report were downloaded from Scribe.NET on 03/06/2013, into a Microsoft Access® database by
CDM Smith. A frozen copy of this Access database is provided in Appendix C of this report.

Because data for the Libby project are maintained in multiple Scribe projects (e.g., analytical
data are managed in annual projects, field information is managed in a project separate from
the analytical information), the data have been combined into one Access database reflecting a
compilation of tables from multiple Scribe projects. Any changes made to these Scribe projects
since this download will not be reflected in the Access database.
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3 SAMPLE PREPARATION AND ANALYTICAL METHODS
31  Analysis of LA in Water
3.1.1 Sample Preparation

All water samples were prepared for asbestos analysis in basic accordance with the techniques
in EPA Method 100.2, as modified by Libby Laboratory Modification! LB-000020A. In brief, all
water samples were prepared using an ozone/ ultraviolet treatment that oxidizes organic matter
that is present in the water or on the walls of the bottle, destroying the material that causes
clumping and binding of asbestos structures. Following treatment, an aliquot of water
(generally about 50 milliliters) was filtered through a 25-millimeter diameter polycarbonate
filter with a pore size of 0.1 micrometers (um) with a mixed cellulose ester filter (0.45-pm pore
size) used as a support filter.

3.1.2 Analysis Method

Approximately one quarter of the filter was used to prepare a minimum of three grids using the
grid preparation techniques described in Section 9.3 of ISO 10312:1995(E). Grids were examined
by transmission electron microscopy (TEM) in basic accordance with the recording procedures
described in ISO 10312:1995(E), as modified by the most recent versions of Libby Laboratory
Modifications LB-000016, LB-000029, LB-000066, LB-000067, and LB-000085.

When a sample is analyzed by TEM, the analyst records the size (length, width) and mineral
type of each individual asbestos structure that is observed. Mineral type is determined by
selected area electron diffraction (SAED) and energy dispersive spectroscopy (EDS), and each
structure is assigned to one of the following four categories:

LA  Libby-class amphibole. Structures having an amphibole SAED pattern and an
elemental composition similar to the range of fiber types observed in ores from the
Libby mine (Meeker et al. 2003). This is a sodic tremolitic solid solution series of minerals
including winchite and richterite, with lower amounts of tremolite, magnesio-
arfvedsonite, magnesio-riebeckite, and edenite/ferro-edenite. Depending on the valence
state of iron, some minerals may also be classified as actinolite. Meeker et al. also
observed that most asbestos structures originating from the Libby vermiculite ore body
contain detectable levels of both sodium and potassium, whereas other potential sources
of LA may not.

OA  Other amphibole-type asbestos fibers. Structures having an amphibole SAED
pattern and an elemental composition that is not similar to fiber types from the Libby

" Copies of all Libby Laboratory Modifications are available in the Libby Lab eRoom.
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mine. Examples include crocidolite, amosite, and anthophyllite. There is presently no
evidence that these fibers are associated with the Libby mine.

CH  Chrysotile fibers. Structures having a serpentine SAED pattern and an elemental
composition characteristic of chrysotile. There is presently no evidence that serpentine
mineral fibers are associated with the Libby mine. For the purposes of this investigation,
chrysotile structures were recorded if observed, but chrysotile structure counting stopped after 25
structures were recorded.

NAM Non-asbestos material. These may include non-asbestos mineral fibers such as
gypsum, glass, or clay, and may also include various types of organic and synthetic
fibers derived from carpets, hair, etc. Recording of NAM structures was not required.

3.1.3 Counting Rules

All structures with fibrous morphology, an x-ray diffraction pattern consistent with amphibole
asbestos, a energy dispersive spectrum consistent with asbestos, length greater than or equal to
0.5 pm, and an aspect ratio (length:width) greater than or equal to 3:1 were counted and
recorded during the TEM analysis. These counting rules enable the calculation of water
concentrations based on both total LA and LA structures longer than 10 pm, which is the
reporting metric for the purposes of comparison to the drinking water maximum contaminant
level MCL for asbestos.

3.14 TEM Stopping Rules

The TEM stopping rules for all water samples from this investigation were as follows:

1. Count a minimum of two grid openings from each of two grids.
2. Continue counting until one of the following is achieved:
a. The target analytical sensitivity of 50,000 L* has been achieved.
b. 25 LA structures have been observed.
C. A total filter area of 1.0 square millimeters (mm?) has been examined (this is

approximately 100 grid openings).

When one of these criteria was satisfied, the analyst was instructed to complete the examination
of the final grid opening and stop.

3.1.5 Calculation of Water Concentration
The concentration of LA in water is given by:

Cwater =N- S / 1E+06

Data Summary Report: Nature & Extent Study in Surface Water and Sediment
M arch 2013
Page 15 of 29



where:

Cuwater = Water concentration, expressed as million fibers per liter of water (MFL)
N = Number of LA structures observed

S = Analytical sensitivity (L)

1E+06 = conversion factor

For water, the analytical sensitivity is calculated as:
S =EFA / (GOx - Ago - V)
where:

S = Analytical sensitivity (L)

EFA = Effective area of the filter (mm?2)

GOx = Number of grid openings examined
Ago = Area of a grid opening (mm?)

V = Volume of water applied to the filter (L)

3.2  Analysis of LA in Sediment
3.2.1 Sample Preparation

All sediment samples collected for asbestos analysis were transmitted to the Sample
Preparation Facility (SPF) located in Troy, Montana. Samples were prepared in accordance with
Libby-specific SOP ISSI-LIBBY-01. In brief, the raw sediment sample was dried and then split
into two aliquots. One aliquot was placed into archive, and the other aliquot was sieved into
coarse (> Y4 inch) and fine fractions. The fine fraction was ground to reduce particles to a
diameter of 250 um or less and this fine-ground portion was split into four aliquots.

3.2.2  Analysis Method

Each sediment sample was analyzed for asbestos in accordance with Libby-specific SOPs for
polarized light microscopy (PLM). The coarse fraction (if any) was examined using
stereomicroscopy, and any particles of LA were removed and weighed in accordance with SOP
SRC-LIBBY-01, referred to as polarized light microscopy gravimetric “PLM-Grav”. PLM-Grav is
quantitative method that utilizes gravimetric methods to report the percentage of asbestos in a
sample.

One of the fine ground fraction aliquots was analyzed by PLM using the visual area estimation
method in accordance with SOP SRC-LIBBY-03, referred to as “PLM-VE”. PLM-VE is a semi-
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quantitative method that utilizes Libby-specific LA reference materials to allow assignment of
fine ground samples into one of four “bins”, as follows:

* Bin A (ND): non-detect

* Bin Bl (Trace): detected at levels lower than the 0.2% LA reference material

* Bin B2 (<1%): detected at levels lower than the 1% LA reference material but greater
than or equal the 0.2% LA reference material

* Bin C (=21%): LA detected at levels greater than or equal to the 1% LA reference material,
a quantitative estimate of the concentration is reported
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4 RESULTS

4.1 Raw Data

Table 4-1 presents a summary of the surface water results for LA (for both high and low flow
conditions). Table 4-2 presents a summary of the sediment results for LA (under low flow
conditions), as well as the observations of visible vermiculite noted in the field. Maps depicting
the sediment results are provided in Figure 4-1 (Libby sampling stations) and Figure 4-2 (Troy
sampling stations).

4.2  Interpretation
4.2.1 Surface Water

As seen in Table 4-1, there are a limited number of samples with detected LA. When LA was
detected, only one or two LA structures were observed. The EDS spectra for the observed LA
structures showed that all recorded structures tended to contain sodium and potassium, which
support the conclusion that these structures are derived from the Libby vermiculite ore body
(Meeker et al. 2003). One or more pyroxene structures were also noted in several surface water
samples.

A comparison of the non-detect samples to detected samples was performed using the Poisson
ratio test (Nelson 1982). Table 4-3 presents example comparisons of the Poisson ratio test. This
comparison shows that detect and non-detect results are not statistically different from each
other at a 90% confidence interval. Because the results for the surface water samples are not
statistically different from one another, it is not possible to draw any firm conclusions about
potential spatial or temporal patterns.

4.2.2 Sediment

As seen in Table 4-2, all PLM-Grav results for the coarse sample fractions were non-detect for
LA. Coarse fractions were noted most frequently for the Kootenai River tributaries. In the
tributaries, LA results by PLM-VE for the fine ground fractions show that levels range from
non-detect (Bin A) to trace (Bin B1). For the Kootenai River, LA results by PLM-VE for the fine
ground fractions showed that results were reported as trace (Bin B1) or <1% (Bin B2) for all
sampling locations downstream of Libby Creek (see Figure 4-1), including the sampling
locations furthest downstream near the confluence with the Yaak River (see Figure 4-2).

As discussed previously in the study design summary (Section 1.2.2), sediment sampling
locations for the Kootenai River were selected to represent locations where recreational
activities may occur along the river in areas where overbank sediments were exposed. These
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results show that there is the potential for LA exposure by recreational visitors from
disturbances of exposed overbank sediments along the Kootenai River.

However, it is not possible, based on sediment concentrations alone, to determine if inhalation
exposures would be of potential concern. This is because the amount of LA that could be
released to air is dependent upon several factors, including LA concentrations in the sediment,
sediment moisture content, meteorological conditions, and type and intensity of the disturbance
activity. A determination of potential exposures would require measurements of air within the
breathing zone of the exposed individual during representative recreational activities. This type
of sampling is referred to as activity-based sampling (ABS).

ABS was not performed as part of this investigation, but was performed as part of an
investigation in OU3 where recreational activities were simulated at a location along the
Kootenai River (CDM Smith 2013). Two ABS air samples were collected from a location known
to have frequent recreational activity. The sediment LA concentration in the ABS area was
reported as <1%, which is comparable to sediment concentration values observed at locations
sampled as part of this investigation. Both ABS air samples were non-detect for LA. These
results illustrate that the presence of LA in sediment does not necessarily indicate there will be
detectable levels of LA in ABS air.

As seen in Figure 4-1 (Libby sampling stations) and Figure 4-2 (Troy sampling stations), there is
no observable spatial trend in sediment LA concentrations in the Kootenai River as a function of
distance downstream. However, an evaluation of spatial trends is difficult due to the limited
number of sampling locations and spacing between the sampling locations, as well as the semi-
quantitative nature of the PLM-VE results.
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5 DATA QUALITY ASSESSMENT

Data quality assessment is the process of reviewing existing data to establish the quality of the
data and to determine how any data quality limitations may influence data interpretation (EPA
2006).

5.1 Surveillances and Audits
5.1.1 Field Surveillances

Field surveillances assess field processes and activities to verify adherence to investigation-
specific requirements. Surveillances are similar to audits in this regard, but are intended to be
more immediate in providing feedback to the surveyed party. The SAP/QAPP for this
investigation originally identified that a field audit was to be performed; however, it was
subsequently determined, based on consultation with the CDM Smith QA director, that a field
surveillance would better meet the objectives of the investigation.

A field surveillance was conducted on September 20, 2012 by a qualified CDM Smith QA staff
member. The results of the field surveillance are summarized in Appendix D. In brief, sampling
preparation, surface water and sediment sampling, collection of stream flow measurements
using a portable flow meter, equipment decontamination, preparation of field documentation,
and GPS point collection were observed. No significant deficiencies were observed during the
surveillance.

5.1.2 Laboratory Audits

Laboratory audits are conducted to evaluate laboratory personnel to ensure that samples are
handled and analyzed in accordance with the program-specific documents and analytical
method requirements (or approved Libby laboratory modification forms) to make certain that
analytical results reported are correct and consistent. All aspects of sample handling,
preparation, and analysis are evaluated. If any issues are identified, laboratory personnel are
notified and retrained as appropriate.

A series of laboratory audits was performed in May through September 2012 to evaluate all of
the Libby laboratories. Detailed audit findings for each laboratory are documented in separate
laboratory-specific audit reports (CB&I Federal Services, LLC [CB&I], formerly Shaw
Environmental & Infrastructure Group [Shaw E&I] 2012a-f). No critical deficiencies were noted
during the 2012 laboratory audits that would be expected to impact data quality for TEM and
PLM analyses.
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5.2  Field and Laboratory Modifications to the SAP/QAPP

All field deviations from and modifications to the investigation SAP/QAPP were recorded on a
field Libby Record of Modification (ROM) Form. The ROM forms are used to document all
permanent and temporary changes to procedures contained in guidance documents governing
investigation that have the potential to impact data quality or usability. Any minor deviations
(i.e., those that will not impact data quality or usability) have been documented in the field
logbooks.

Appendix E contains copies of all ROM forms associated with this investigation. Review of
these forms reveals an additional sediment sample was collected at Location #20 (Kootenai
River located downstream of the confluence with Quartz Creek). This station was not originally
intended to be sampled for sediment because exposure to humans through recreational
activities is not expected to occur at this location. There are no negative data quality
implications as a result of collecting an additional sample. Analysis of this sample provides
additional data for evaluating the nature and extent of LA in sediments along the Kootenai
River.

No new laboratory modifications were developed for samples analyzed as part of this
investigation.

5.3 Data Verification and Validation
5.3.1 Data Verification

The Libby Scribe project databases have a number of built-in QC checks to identify unexpected
or unallowable data values during upload into the database. Any issues identified by these
automatic upload checks were resolved by consultation with the field teams and/or analytical
laboratory before entry of the data into the database. After entry of the data into the database,
several additional data verification steps were taken to ensure the data were recorded and
entered correctly.

In order to ensure that the database accurately reflects the original hard copy documentation, all
data downloaded from the database were examined to identify data omissions, unexpected
values, or apparent inconsistencies. In addition, 10% of all samples and analytical results
underwent a detailed formal data verification. In brief, verification involves comparing the data
for a sample in the database to information on the original hard copy FSDS form or the original
hard copy analytical bench sheets for that sample. The following subsections detail the types
and results of the data verification efforts that have been performed for this investigation.

FSDS Review. Hard copy FSDS forms were reviewed in accordance with SOP EPA-
LIBBY-11 for a total of 17 samples as part of the data verification effort. Appendix F

presents a summary of the findings of the FSDS review for this investigation.
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TEM Review. A total of seven TEM analyses were reviewed in accordance with SOP
EPA-LIBBY-09 as part of the data verification effort. Appendix F presents a summary of
the findings of the TEM data verification for this investigation.

PLM Review. A total of ten PLM analyses were reviewed in accordance with SOP EPA-
LIBBY-10 as part of the data verification effort. Appendix F presents a summary of the
findings of the PLM data verification for this investigation.

In brief, no critical errors? were discovered during the FSDS, TEM, and PLM verification
process. All non-critical issues identified during the data verification effort were submitted to
the field teams and/or analytical laboratories for resolution and rectification. All tables, figures,
and appendices (including all hard copy documentation and the database [as provided in
Appendix A and Appendix B, respectively]) generated for this report reflect corrected data.

5.3.2 Data Validation

Unlike data verification, where the goal is to identify and correct data reporting errors, the goal
of data validation is to evaluate overall data quality and to assign data qualifiers, as
appropriate, to alert data users to any potential data quality issues.

Data validation is performed by the EPA Quality Assurance Technical Support (QATS)
contractor (CB&I), with support from technical support staff that are familiar with
investigation-specific data reporting, analytical methods, and investigation requirements. For
the Libby project, data validation of TEM results is performed in basic accordance with the draft
National Functional Guidelines (NFG) for Asbestos Data Review (EPA 2011b).

The EPA QATS contractor prepares an annual summary of the program-wide assessment of
quality assurance/quality control (QA/QC). This annual addendum provides detailed
information on the validation procedures performed and provides a narrative on the quality
assessment for each type of analysis (e.g., TEM, PLM), including the data qualifiers assigned
and the reason(s) for these qualifiers to denote when results do not meet acceptance criteria.
This annual summary details any deficiencies, required corrective actions, and makes
recommendations for changes to the QA /QC program to address any data quality issues.

A copy of the program-wide QA/QC summary report covering samples collected and analyzed
in 2010-2012 (CB&I 2013) is currently pending. When this report is finalized, it will be located
on the Libby Lab eRoom. Interpretation of the data quality is subject to change upon completion
of this report.

* A critical error is defined as an issue that could influence the reported sample result and location
information.
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54  Quality Control Evaluation

Field-based QC samples are those samples that are prepared in the field and submitted to the
laboratory in a blind fashion. That is, the laboratory is not aware the sample is a QC sample,
and treats the sample in the same way as a field sample.

5.4.1 Field Quality Control
5.4.1.1 Surface Water

Two types of field QC samples were collected for surface water as part of this sampling
investigation - field blanks and field duplicates.

Field Blanks

A field blank is a sample of the same medium as field samples, but which does not contain any
contaminant. Field blanks were prepared by placing clean water (e.g., store bought drinking
water) into the same type of sample collection container as the field samples (i.e., 1-liter HDPE
bottle). Field blanks were collected at a frequency of one field team per day. Although the
SAP/QAPP for this investigation states that one field blank per week should be analyzed, one
field blank per day was chosen at random by the sample coordinator and analyzed (i.e., more
than was required). The field blanks were analyzed for asbestos by the same method as was
used for field sample analysis. The results of the surface water field blanks are presented in
Table 5-1 (Panel A). As seen, all samples were non-detect for LA. These results demonstrate
that LA was not introduced into the samples as a consequence of sample collection and
handling or analysis.

Field Duplicates

Field duplicates for surface water are a second water sample collected sequentially from the
same station as the parent sample. The field duplicates were collected using the same collection
technique as the parent field samples. Water field duplicate samples were collected at a rate of
one field duplicate per five field samples (20%). Field duplicates were sent for analysis by the
same method as field samples.

A total of eight field duplicates for water were collected (a collection frequency of 24%). Field
duplicate results were compared to the original parent field sample using the Poisson ratio test
with a 90% confidence interval. As seen in Table 5-1 (Panel B), the results of the field duplicates
were not statistically different from the parent field sample. These data show that surface water
results are reproducible and that the influence of inherent sampling and analytical variability is
minimal.
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5.4.1.2 Sediment

Field duplicate samples were collected as part of the sediment sampling for this investigation.
Field duplicates for sediment were collected from the same area as the parent sample but from
different individual sampling points. These samples were collected independent of the original
field sample with separate sampling equipment and submitted for analysis along with the
collected field samples. The field duplicate contains the same number of subsamples as the
parent sample (i.e., if the parent sample is a 30-point composite, the field duplicate sample is
also a 30-point composite). Sediment field duplicate samples were collected at a rate of one field
duplicate per 10 field samples (10%). Field duplicates were sent for analysis by the same
method as field samples.

A total of three field duplicates for sediment were collected (a collection frequency of 11%).
Field duplicate results analyzed by PLM-VE are considered concordant if the reported semi-
quantitative bin result for the field duplicate is within one bin of the original parent field
sample. The results for the field duplicate sample and parent samples are presented in Panel A
of Table 5-2. As seen in Panel B of Table 5-2, all field duplicate results are concordant. These
data show that sediment results are reproducible and that the influence of inherent sampling
and analytical variability is minimal.

5.4.2 Preparation and Laboratory QC Evaluation

Sample preparation and laboratory QC analyses will evaluated by the EPA QATS contractor on
a program-wide basis rather than on an investigation-specific basis. The rationale for this is that
the number of preparation and laboratory QC samples directly related to this investigation is
too limited to draw meaningful conclusions regarding overall data quality. Refer to the pending
program-wide QA/QC summary report covering samples collected and analyzed in 2010-2012
(CB&I 2013) for information regarding program-wide data quality of the preparation and
analytical laboratories. As noted previously, interpretation of the data quality is subject to
change upon completion of this report.

5.5 Data Adequacy Evaluation

A comparison of the data collected with the DQOs specified in the governing SAP/QAPP
(CDM Smith 2012) is presented below.

5.5.1 Spatial and Temporal Representativeness

The spatial goals of this study included collecting representative data from the Kootenai River
downstream of the confluence with Libby Creek and the tributaries to the Kootenai River. The
temporal goals of the study included conducting the study during both high and low flow
conditions for surface water sampling and low flow conditions for sediment sampling.
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Up to three samples were collected from six tributaries (Granite Creek, Libby Creek, Flower
Creek, Pipe Creek, Fisher River, and Callahan Creek) as well as three locations located within
the Kootenai River downstream of the confluence with Libby Creek. Surface water samples
were collected in May (high flow conditions) and September of 2012 (low flow conditions).
Sediment samples were collected concurrently with the surface water samples in September of
2012 (low flow conditions). Thus, the collected data met both the spatial and temporal objectives
specified in the SAP/QAPP(CDM Smith 2012).

5.5.2 Sample Completeness

The completeness of the dataset is described as a ratio of the amount of data expected from the
field program versus the amount of valid data received from the laboratory. Valid data are
considered to be those that have not been rejected during the validation process and have been
verified at the specified frequency in the SAP/QAPP (CDM Smith 2012). Completeness can be
expressed by the following equation:

(total number of valid results)
Completeness = x 100

(total number of requested results)

Based on the data verification and data validation presented in Section 5.3.1 and Section 5.3.2,
respectively, the completeness of the sample set is 102%, with 60 valid results received and 59
results requested. One opportunistic sediment sample was collected and analyzed as part of the
low flow sampling effort.

5.5.3 Analytical Sensitivity

Surface water samples analyzed by TEM had specific analytical requirements specified in the
SAP/QAPP (CDM Smith 2012). All TEM analyses were performed in accordance with the
analytical methods specified in the SAP/QAPP. All analyses achieved the target analytical
sensitivity (50,000 L-1). Therefore, the results of the surface water analyses are deemed adequate
and have been quantified with reasonable accuracy.

5.5.4 Filter Loading

The TEM analysis of filters generated from surface water samples examines only a portion of
the total filter. For the purposes of computing concentration in the water sample, it is assumed
that the filter is evenly loaded. The assessment of filter loading evenness is evaluated using a
Chi-square (CHISQ) test, as described in ISO 10312 Annex E. If a filter fails the CHISQ test for
evenness, the reported result may not be representative of the true concentration in the sample,
and the results should be given low confidence. An evaluation of filter loading for the surface
water samples from this study (see Table 5-3) shows that all filters passed the CHISQ test (i.e., p
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value 2 0.001). Thus, it is concluded that uneven filter loading is not of significant concern for
the surface water sample analyzed in this study.

5.6 Conclusions

Based on a review of each of these data quality metrics, it is concluded that the surface water

and sediment results from this investigation are of adequate quality to support their intended
use.
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TABLE 1-1. SAMPLE LOCATION INFORMATION

Wat Surface Water Sediment
ater " -
Location # Location Description . GPS Coordinates . GPS Coordinates
Body Location ID - - Location ID - -
Latitude Longitude Latitude Longitude
Granite 1 Near Granite Creek/Cherry Creek junction SP-146620 | 48.32782291 | -115.5292111 | SP-146620 | 48.32782291 | -115.5292111
Creek 2 Prior to confluence with Libby Creek SP-146621 | 48.35332529 | -115.5257908 | SP-146621 | 48.35332529 | -115.5257908
Libby 3 Libby Creek at Hwy 2 bridge SP-146622 | 482251781 | -115.4772134 | SP-146622 | 48.22517808 | -115.4772134
Creek 4 E”t°l'; tz confluence with Kootenai River at 5th Street | o, 140653 | 4538858463 | -115.5380253 | SP-146623 | 48.38858463 | -115.5380253
xt bridge
5 Outlet of Flower Creek Reservoir SP-146626 | 48.34428846 | -115.5799799 | SP-146626 | 48.34428846 | -115.5799799
Flower 6 near Balsam St bridge SP-146625 | 48.3829003 | -115.5628669 | SP-146625 | 48.3829003 | -115.5628669
Creek ; ; i Ri
7 :;?Ltf’dw”ﬂ“e”ce with Kootenai River at 2nd Street | o5 145651 | 4839864015 | -115.5606211 | SP-146624 | 4839864015 | -115.5606211
ridge
Pipe Creek at Kootenai River Rd SP-146071 | 48.42544272 | -115.6029514 | SP-146071 | 48.42544272 | -115.6029514
Pipe Creek 9 E"fg" to confluence with Kootenai River at Bothman Dr | o, 14607 | 4842746995 | -115.5959329 | SP-146070 | 48.42746995 | -115.5959329
ridge
10 Pipe Creek north of Red Dop Saloon SP-146072 | 48.48873489 | -115.5244934 | SP-146072 | 48.48873489 | -115.5244934
;',Sher 11 Prior to confluence with Kootenai River SP-146627 | 48.36469563 | -115.3228458 | SP-146627 | 48.36469563 | -115.3228458
ver
12 Downstream of last residence on Callahan Creek 1/4 | ¢p 116630 | 4845313499 | -115.8942185 | SP-146630 | 48.45313499 | -115.8942185
Callahan mile up from Hwy 2
Creek 13 Hwy 2 bridge SP-146629 | 48.45650313 | -115.8912295 | SP-146629 | 48.45650313 | -115.8912295
14 Prior to confluence with Kootenai River SP-146628 | 48.45652242 | -115.8861222 | SP-146628 | 48.45652242 | -115.8861222
15 Confluence of Libby Creek and Kootenai River NA NA NA SP-147500 48.39245304 -115.5384941
16 Over banks across river from Riverfront Park NA NA NA SP-147504 48.39819684 -115.5481265
17 Near end of four lane NA NA NA SP-147505 | 48.41105975 | -115.5973043
18 About the 4 m.lle marker on Kootenai River Rd at sharp NA NA NA SP-147501 48.42915972 115.6154349
turn next to high wall
19 Near confluence with Cedar Creek NA NA NA SP-147506 48.43296231 -115.6297269
Kootenai 20 Downstream of confluence with Quartz Creek SP-146631 48.43796945 -115.6385487 SP-146631 48.43796945 -115.6385487
River 21 End of Kootenai River Rd NA NA NA SP-147502 | 48.44728757 | -115.663334
22 Approximately 1 3/4 mile from trailhead at end of NA NA NA SP-147503 | 48.44925718 | -115.6975021
Kootenai River Rd
23 Below Kootenai Falls NA NA NA SP-147507 | 48.45470927 | -115.7641595
24 Immediately upstream of Troy SP-146632 | 48.46258748 | -115.8825064 | SP-146632 | 48.46258748 | -115.8825064
25 Immediately downstream of Troy SP-146633 | 48.47246869 | -115.8884162 | SP-147508 | 48.47302824 | -115.8889088
26 Confluence of Yaak and Kootenai Rivers NA NA NA SP-147509 48.56156894 -115.9785695

NA = not applicable, surface water samples were not collected at this location.
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TABLE 4-1. SURFACE WATER FIELD SAMPLES

Panel A. High Flow Event (May)
Water Flow Rate Sample | Sensitivity Total LA Structures LA Structures > 10 um
Body Location # Location Description (cfs) Sample ID Date wh Count Conc. (MFL) Count Conc. (MFL)
Granite 1 Location #1 near Granite /Cherry Ck junction 1,326 ° NE-00006 5/17/12 4.8E404 0 0 0 0
Creek 2 Location #2 prior to Libby Creek confluence 1,347 2 NE-00007 5/17/12 5 0E+04 2 0.10 1 0.050
3 Location #3-Libby Cr @ Hwy 2 Bridge 877 2 NE-00009 | 5/17/12 | 4.6E+04 0 0 0 0
Libby Creek Location #4 immediately prior to Kootenai
4 ocation #% iImmediately prior to Rootenal 2,201% | NE-00010 | 5/17/12 | 4.9E+04 1 0.049 1 0.049
River confluence
5 Lc?catlon #5 outlet of Flower Cr reservoir 600 ? NE-00016 5/18/12 4.6E404 0 0 0 0
(Libby Water Source)
Flower i i
N 6 Location # 6 near bridge on W Balsam St 170 @ NE-00015 5/18/12 4.4E+04 0 0 0 0
7 Lc.>cat|on # 7 immediately prior to Kootenai 124 2 NE-00014 5/18/12 4.6E404 0 0 0 0
River confluence
3 Location # 8 prior to confluence with 678 2 NE-00004 5/11/12 4.8E+04 0 0 0 0
Kootenai River at Bothman Dr bridge
Pipe Creek 9 Location #9 Pipe Creek at Kootenai River Rd 762 2 NE-00001 | 5/11/12 | 4.8E+04 2 0.096 0 0
10 Location # 10 Pipe Creek north of Red Dog 700 2 NE-00005 5/11/12 4.8E+04 0 0 0 0
Saloon
Fisher River 11 Location #11immediately prior to Kootenai |, g19b | Npooo12 | 5/18/12 | 4.6E+04 0 0 0 0
River confluence
12 Location #12 downstream from last 1,582 @ NE-00024 5/18/12 4.4E+04 0 0 0 0
residence on Callahan Cr
Callahan i i
13 Location #13 NE of US Hwy 2 bridge over 1,582 2 NE-00019 5/18/12 4.6E404 0 0 0 0
Creek creek
14 Location #14 immediately prior to Kootenai 1,582 2 NE-00021 5/18/12 4.4E+04 0 0 0 0
River Confluence
20 Lc?catlon # 20 downstream of the confluence 14,200 b NE-00018 5/18/12 4.6E404 0 0 0 0
with Quartz Creek
Kootenai i i i
. 2 Location #24 immediately upstream of 14,200 b NE-00022 5/18/12 4.6E+04 0 0 0 0
River Trov.MT
25 Location # 25 immediately downstream of 14,200 b NE-00020 5/18/12 4.6E404 0 0 0 0

Troy, MT
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TABLE 4-1. SURFACE WATER FIELD SAMPLES

Panel B. Low Flow Event (September)

Water Flow Rate Sample | Sensitivity Total LA Structures LA Structures > 10 um
Body Location # Location Description (cfs) Sample ID Date (wh Count Conc (MFL) Count Conc (MFL)
) 1 !.ocat.lon #1 near Granite Creek/Cherry Creek 5 ¢ NE-00027 9/19/12 2.2E404 0 0 0 0
Granite junction
Creek 2 Eoca:on #2 prior to confluence with Libby X NE-00025 9/19/12 2.2E+04 0 0 0 0
ree
3 Location #3 Libby Creek at Hwy 2 bridge 2¢ NE-00029 9/19/12 2.2E404 0 0 0 0
Libby Creek 3 —— m o
4 ocation #4 prior to confluence wit 10° | NE-00033 | 9/19/12 | 2.2E+04 0 0 0 0
Kootenai River at the 5th Street Ext bridge
5 Location #5 outlet of Flower Creek Reservoir 2¢ NE-00047 9/20/12 3.5E404 0 0 0 0
Flower i i
N 6 Location #6 near Balsam St bridge ¢ NE-00044 9/20/12 3.5E+04 0 0 0 0
7 Locatlon.#7. prior to confluence Wlth 0.080 ¢© NE-00042 9/20/12 3.5E404 0 0 0 0
Kootenai River at 2nd Street EXT bridge
3 Location #8 prior to confluence with 6¢ NE-00036 9/20/12 3.5E+04 0 0 0 0
Kootenai River at Bothman Dr bridge
Pipe Creek 9 Location #9 Pipe Creek at Kootenai River Rd 4c NE-00038 9/20/12 3.5E404 0 0 0 0
10 Location #10 Pipe Creek north of Red Dog 4c NE-00040 9/20/12 3.5E+04 0 0 0 0
Saloon
Fisher River 11 |tocation #11 proir to confluence with 117° | NE-00050 | 9/21/12 | 2.3E+04 0 0 0 0
Kootenai River
12 Location #12 downstrear'n of last residence 6¢ NE-00059 9/21/12 2.2E+04 0 0 0 0
on Callahan Creek 1/4 mile up from Hwy 2
Callahan i i
o 13 [Location #13at Hwy 2 bridge 6¢ | NE00057 | 9/21/12 | 2.2E+04 0 0 0 0
14 Locatlonv#%4 prior to confluence with 5¢ NE-00055 9/21/12 2.2E+04 0 0 0 0
Kootenai River
20 |tocation #20 downstream of confluence 8050 ° | NE-00064 | 9/22/12 | 2.2E+04 1 0.022 0 0
with Quartz Creek
Kootenai i i i
. 24 Location #24 immediately upstream of Troy 8,050 b NE-00074 9/22/12 2.2E+04 0 0 0 0
25 Location #25 immediately downstream of 8050° | NE-00076 | 9/22/12 | 2.2E+04 1 0.022 1.0 0.022
Troy -water
Notes:

[a] Flow measured using marshmallow method.

[b] Flow information gathered from USGS gauging station. National Water Information System: Web Interface. Available online at: http://waterdata.usgs.gov/nwis/nwisman/
Station 12301933 Kootenai River bl Libby Dam nr Libby MT
Station 12302055 Fisher River near Libby MT

[c] Flow measured using a flow meter.

[d] Flow measured using a Baski four-inch Cutthroat stainless steel flume.

L = liter
MFL = million fibers per liter

cfs = cubic feet per second
conc = concentration
LA = Libby amphibole

Hm = microns

Data are based on a subscription to the Scribe databases as available on 3/7/2013. Data verification of results is complete.
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TABLE 4-2. SEDIMENT FIELD SAMPLES

Low Flow Event (September)

Number Visible Vermiculite
Water A A e Sample | Sample PLM-VE | PLM-Grav
Location # Location Description of
Body ID Date ) None| Low | Mod | High | LA Result [ LA Result
Aliquots
) 1 !_ocathlon #1 near Granite Creek/Cherry Creek NE-00028 | 9/19/12 5 4 1 0 0 TR ND
Granite junction
Creek 2 Location #2 prior to confluence with Libby NE-00026 | 9/19/12 5 4 1 0 0 TR ND
Creek
Libby 3 Location #3 Libby Creek at Hwy 2 bridge NE-00031 | 9/19/12 5 5 0 0 0 ND _
Creek 4 Location #4 prior to confluence with NE-00034 | 9/19/12 5 4 1 0 0 ND ND
Kootenai River at 5th Street Ext bridge
5 Location #5 outlet of Flower Creek Reservoir NE-00049 | 9/20/12 5 5 0 0 0 ND ND
Flower i i
o 6 Location #6 near Balsam St bridge NE-00045 | 9/20/12 5 5 0 0 0 TR ND
7 Locatlon.#7. prior to confluence W|tr.1 NE-00043 | 9/20/12 5 5 0 0 0 TR ND
Kootenai River at 2nd Street EXT bridge
3 Location #8 prior to confluence with NE-00037 | 9/20/12 5 5 0 0 0 ND ND
Kootenai River at Bothman Dr bridge
Pipe Creek 9 Location #9 Pipe Creek at Kootenai River Rd NE-00039 | 9/20/12 5 4 1 0 0 ND ND
10 Location #10 Pipe Creek north of Red Dog NE-00041 | 9/20/12 5 5 0 0 0 TR ND
Saloon
Fish Location #11 prior t fl ith
{s er 1 oca |on. . prior to confluence wi NE-00052 | 9/21/12 5 5 0 0 0 ND ND
River Kootenai River
12 Location #12 downstrearﬁ of last residence NE-00060 | 9/21/12 5 5 0 0 0 TR ND
on Callahan Creek 1/4 mile up from Hwy 2
Callahan i i
o 13 |tocation #13at Hwy 2 bridge NE-00058 | 9/21/12 5 s | o] of o R ND
14 Locatlon.#1‘4 prior to confluence with NE-00056 | 9/21/12 5 5 0 0 0 ND ND
Kootenai River
15 Location #15 confluence of Libby Creek and NE-00061 | 9/22/12 30 30 0 0 0 ND ND
Kootenai River
16 L9cat|on #16 over banks across river from NE-00070 | 9/22/12 30 10 20 0 0 < ~
Riverfront Park
17 Location #17 near end of four lane NE-00071 | 9/22/12 30 30 0 0 0 TR _
18 Locatlon.#1‘8 about the 4 mile marker on. NE-00062 | 9/22/12 30 6 24 0 0 < __
Kootenai River Rd at sharp turn next to high
19 Location #19 near confluence with Cedar NE-00072 | 9/22/12 30 13 17 0 0 « -
Creek
) 20 chatlon #20 downstream of confluence NE-00066 | 9/22/12 30 10 20 0 0 TR _
Kootenai with Quartz Creek
River 271 Location #21 end of Kootenai River Rd NE-00068 | 9/22/12 30 18 12 0 0 <1 _
2  |Location #22 approx 1 3/4 mile from NE-00069 | 9/22/12 30 5 | 25| o | o R -
trailhead at end of Kootenai River Rd
23 Location #23 below Kootenai Falls NE-00073 | 9/22/12 30 1 29 0 0 TR ~
24 Location #24 immediately upstream of Troy NE-00075 | 9/22/12 30 20 10 0 0 < _
25 Locatlon.#ZS immediately downstream of NE-00077 | 9/22/12 30 16 14 0 0 TR ~
Trov sediment
2 Location #26 confluence of Yaak and NE-00078 | 9/22/12 30 17 13 0 0 TR ND

Kootenai Rivers

PLM-Grav = polarized light microscopy gravimetric

PLM-VE = polarized light microscopy visual area estimation
LA = Libby Amphibole

-- = Result not expected for this analytical method

Mod = moderate
ND = non-detect
TR = trace

Data are based on a subscription to the Scribe databases as available on 3/7/2013. Data verification of results is complete.
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TABLE 4-3. POISSON RATIO COMPARISON FOR SURFACE WATER SAMPLES

. e . Total LA . e Total LA ) ) .
Location # Sensitivity Location # Sensitivity Poisson Ratio Comparison
Sample ID (Description) (Ll) e Conc. |Sample ID (Description) (L'l) e Conc. (based on 90% Cl)
oun oun
2 (MFL) 5 (MFL) °
. 2 (prior to Libby Creek
1 Granite/Ch 0-3.35] Therat t
NE-00006 |1 (Near Granite/Cherry 1 o0 oy 0 | NE-00007 |confluence with the 5.0E+04 0.10 |10:3:35] Theratesare no
Creek Junction) o different
Kootenai River)
24 (Kootenai River 25 (Kootenai River [0-19] The rates are not
NE-00074 2.2E+04 0 NE-00076 2.2E+04 0.02 R
upstream of Troy) downstream of Troy) different

L = liter

MFL = million fibers per liter

Cl = confidence interval

Data are based on a subscription to the Scribe databases as available on 3/7/2013. Data verification of results is complete.
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TABLE 5-1. SURFACE WATER FIELD QUALITY CONTROL SAMPLES

PANEL A. SURFACE WATER FIELD BLANKS

Sample | Sensitivity Total LA
Sample ID | Date (L'l) Count Conc (MFL)
NE-00003 | 5/11/12 4.6E+04 0 0
NE-00011 | 5/17/12 4.6E+04 0 0
NE-00013 | 5/18/12 4.6E+04 0 0
NE-00035 | 9/19/12 2.2E+04 0 0
NE-00046 | 9/20/12 3.5E+04 0 0
NE-00054 | 9/21/12 2.2E+04 0 0
NE-00067 | 9/22/12 2.2E+04 0 0

PANEL B. SURFACE WATER FIELD DUPLICATES

Field Duplicate

Field Sample (Parent)

Sample | Sensitivity Total LA Sensitivity Total LA Poisson Ratio Comparison (based
Sample ID | Date (L Count | Conc (MFL) | sample ID (h Count | Conc (MFL) on 90% Cl)
NE-00002 | 5/11/12 4.8E+04 0 0 NE-00001 4.8E+04 2 0.096 [0-3.47] The rates are not different
NE-00008 | 5/17/12 4.8E+04 0 0 NE-00007 5.0E+04 2 0.10 [0-3.35] The rates are not different
Both counts are 0; the rates are not
NE-00017 | 5/18/12 | 4.6E+04 0 0 NE-00016 | 4.6E+04 0 0 _
different
Both counts are 0; the rat t
NE-00023 | 5/18/12 | 4.6E+04 0 0 NE-00019 | 4.6E+04 0 0 Oth counts are U; the rates are no
different
Both counts are 0; the rat t
NE-00030 | 9/19/12 | 2.2E+04 0 0 NE-00029 | 2.2E+04 0 0 Oth counts are U; the rates are no
different
Both counts are 0; the rat t
NE-00048 | 9/20/12 | 3.5E+04 0 0 NE-00047 | 3.5E+04 0 0 oth counts are U; the rates are no
different
Both counts are 0; the rat t
NE-00051 | 9/21/12 | 2.2E+04 0 0 NE-00050 | 2.3E+04 0 0 Oth counts are U; the rates are no
different
NE-00065 | 9/22/12 2.2E+04 0 0 NE-00064 2.2E+04 1 0.022 [0-19] The rates are not different
L = liter

MFL = million fibers per liter

Cl = confidence interval

Data are based on a subscription to the Scribe databases as available on 3/7/2013. Data verification of results is complete.
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TABLE 5-2. SEDIMENT FIELD QUALITY CONTROL SAMPLES

PANEL A. RESULTS

Field Duplicate

Field Sample (Parent)

Sample | Number of Visible Vermiculite PLM-VE |PLM-Grav Number of Visible Vermiculite PLM-VE |PLM-Grav

Sample ID| Date Aliquots | None | Low | Mod | High | LA Result | LA Result [Sample ID| Aliquots | None | Low | Mod | High | LA Result | LA Result
NE-00032 | 9/19/12 5 5 0 0 0 ND - NE-00031 5 5 0 0 0 ND --
NE-00053 | 9/21/12 5 5 0 0 0 ND - NE-00052 5 5 0 0 0 ND --
NE-00063 | 9/22/12 30 9 21 0 0 <1 - NE-00062 30 6 24 0 0 <1 -

PANEL B. CONCORDANCE

PLM-VE | PLM-Grav

Sample ID| LA Result | LA Result
NE-00032 Y NA
NE-00053 Y NA
NE-00063 Y NA

Interpretation:

Y = yes (results are concordant)

NA = not applicable (sample was not analyzed by PLM-Grav)

Data are based on a subscription to the Scribe databases as available on 3/7/2013. Data verification of results is complete.
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TABLE 5-3. CHI-SQUARE EVALUATION FOR TEM ANALYSES

Lab QC Analysis Chi-Square

Sample ID | Sample Type Type Date LabID | P-Value oK?
NE-00001 Field Sample NOT QC 10/27/12 |EMSL22 0.0035 OK
NE-00002 Field Duplicate [NOT QC 10/27/12 |EMSL22 1 OK
NE-00003 Field Blank NOT QC 10/27/12 |EMSL22 1 OK
NE-00004 Field Sample NOT QC 10/27/12 |EMSL22 1 OK
NE-00005 Field Sample NOT QC 10/29/12 |EMSL22 1 OK
NE-00006 Field Sample NOT QC 10/25/12 |EMSL22 1 OK
NE-00007 Field Sample NOT QC 10/25/12 |EMSL22 0.52 OK
NE-00008 Field Duplicate [NOT QC 10/25/12 |EMSL22 1 OK
NE-00009 Field Sample NOT QC 10/25/12 |EMSL22 1 OK
NE-00010 Field Sample NOT QC 10/27/12 |EMSL22 0.47 OK
NE-00011 Field Blank NOT QC 10/26/12 |EMSL22 1 OK
NE-00012 Field Sample NOT QC 10/22/12 |EMSL27 1 OK
NE-00013 Field Blank NOT QC 10/22/12 |EMSL27 1 OK
NE-00014 Field Sample NOT QC 10/22/12 |EMSL27 1 OK
NE-00015 Field Sample NOT QC 10/24/12 |EMSL27 1 OK
NE-00016 Field Sample NOT QC 10/24/12 |EMSL27 1 OK
NE-00017 Field Duplicate [NOT QC 10/23/12 |EMSL27 1 OK
NE-00018 Field Sample NOT QC 10/23/12 |EMSL27 1 OK
NE-00019 Field Sample NOT QC 10/23/12 |EMSL27 1 OK
NE-00020 Field Sample NOT QC 10/23/12 |EMSL27 1 OK
NE-00021 Field Sample NOT QC 10/24/12 |EMSL27 1 OK
NE-00022 Field Sample NOT QC 10/23/12 |EMSL27 1 OK
NE-00023 Field Duplicate [NOT QC 10/24/12 |EMSL27 1 OK
NE-00024 Field Sample NOT QC 10/24/12 |EMSL27 1 OK
NE-00025 Field Sample NOT QC 11/7/12 EMSL27 1 OK
NE-00027 Field Sample NOT QC 11/7/12 EMSL27 1 OK
NE-00029 Field Sample NOT QC 11/7/12 EMSL27 1 OK
NE-00030 Field Duplicate [NOT QC 11/7/12 EMSL27 1 OK
NE-00033 Field Sample NOT QC 11/7/12 EMSL27 1 OK
NE-00035 Field Blank NOT QC 11/7/12 EMSL27 1 OK
NE-00036 Field Sample NOT QC 11/14/12 |EMSL27 1 OK
NE-00038 Field Sample NOT QC 11/14/12 |EMSL27 1 OK
NE-00040 Field Sample NOT QC 11/14/12 |EMSL27 1 OK
NE-00042 Field Sample NOT QC 11/14/12 |EMSL27 1 OK
NE-00044 Field Sample NOT QC 11/15/12 |EMSL27 1 OK
NE-00046 Field Blank NOT QC 11/15/12 |EMSL27 1 OK
NE-00047 Field Sample NOT QC 11/15/12 |EMSL27 1 OK
NE-00048 Field Duplicate [NOT QC 11/15/12 |EMSL27 1 OK
NE-00050 Field Sample NOT QC 11/6/12 EMSL27 1 OK
NE-00051 Field Duplicate [NOT QC 11/6/12 EMSL27 1 OK
NE-00054 Field Blank NOT QC 11/6/12 EMSL27 1 OK
NE-00055 Field Sample NOT QC 11/6/12 EMSL27 1 OK
NE-00057 Field Sample NOT QC 11/6/12 EMSL27 1 OK
NE-00059 Field Sample NOT QC 11/6/12 EMSL27 1 OK
NE-00064 Field Sample NOT QC 11/6/12 EMSL27 0.46 OK
NE-00065 Field Duplicate [NOT QC 11/6/12 EMSL27 1 OK
NE-00067 Field Blank NOT QC 11/6/12 EMSL27 1 OK
NE-00074 Field Sample NOT QC 11/6/12 EMSL27 1 OK
NE-00076 Field Sample NOT QC 11/6/12 EMSL27 0.46 OK

QC = quality control
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