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Work Plan for Removal of Asbestos-containing Vermiculite Waste Near the
“Amphitheater” at Libby Asbestos Superfund Site OU3

1.0 PROJECT OVERVIEW

While considering various alignments for re-routing Rainy Creek as part of a preliminary evaluation of
potential site remediation scenarios, asbestos-containing vermiculite waste material (waste material) was
discovered in October 2011 south of and below the “Amphitheater” at Operable Unit 3 (OU3). The
Amphitheater is a portion of the site used for staging soil removed from OU4 (the town of Libby) before

it is transported to the top of the former mine for disposal (see Figure 1).

As discovered during subsequent investigation in October 2011, the size of the waste material ranges up
to 7 mm in diameter and is covered by vegetation over much of its areal extent. The material is present
over approximately five acres below the Amphitheater, north and south of the Rainy Creek channel.
Based on a few widely-spaced shovel-dug potholes, the estimated average thickness of the waste material
is about 12 inches. Assuming these estimates, the volume of the asbestos-containing vermiculite waste
material is about 8,100 cubic yards.

The waste area is well outside the naturally-occurring vermiculite deposit and it is obvious the material
has been crushed and screened. The material is purported to be sediment dredged from the bottom of
nearby Mill Pond (Figure 1).

1.1 Purpose of this Document

This Work Plan is intended to serve as a guide to the removal and disposal of the asbestos-containing
vermiculite waste material below the Amphitheater. Because the purpose of the proposed action is simple
excavation and transport of a single medium, rather than multi-media sampling for environmental
characterization, detailed protocols provided in previous OU3 project sampling and analysis plans (SAPs)
and standard operating procedures (SOPs) are not included herein. Relevant project SOPs are covered
comprehensively in project documents produced by the United States Environmental Protection Agency,
Region 8 (USEPA) for the Remedial Investigation that are available in the OU3 &Raath are
incorporated by reference in this Work Plan. All work performed as part of this removal action will be in
strict accordance with the requirements of the Administrative Settlement Agreement and Order on
Consent for Removal Action (AOC) between USEPA and W. R. Grace & Co. (Grace).

2.0 BACKGROUND AND PROBLEM DEFINITION

2.1 Site Description

The former Zonolite vermiculite mine is a portion of OU3 of the Libby Asbestos Superfund Site. The
former mine is approximately 6.5 miles east of Libby, Montana. The mining-disturbed area of the mine
property is approximately 1,100 acres. Vermiculite was mined there by numerous concerns beginning in
the early 28 century; from 1963 through 1990, the mine, mills and associated processes were operated by
Grace. The mine was closed by Grace in 1990 due to a decrease in demand for vermiculite. As part of
the Superfund designation of the Libby Asbestos Site, USEPA initiated a Remedial
Investigation/Feasibility Study (RI/FS) at OU3 in October, 2007.

! The most recent versions of all OU3-specific SOPs are providetit://team.cdm.com/eRoom/mt/LibbyOU3




Aside from being the single largest known deposit of vermiculite in the world, the Zonolite deposit is
unique in that it contains an assemblage of amphibole asbestos minerals known as Libby Amphibole
(“LA"). Asbestos is not commonly associated with vermiculite; in the Zonolite deposit, ashestos was
introduced to the vermiculite by hydrothermal waters, millions of years after the emplacement of the
vermiculite.

The mined deposit is in the form of a dome, in the center of a roughly circular basin rimmed with
Precambrian Belt Formation limestone and quartzite. The rim is from 400 to 900 feet above the top of the
mine. The basin is drained by Fleetwood Creek (around the north flank of the vermiculite dome) and by
Carney Creek around the south flank. These creeks are tributaries to Rainy Creek, a much larger stream
that heads at an elevation of 5,500 feet on the slope of Blue Mountain, about five miles north-northwest of
the mine. Rainy Creek and Fleetwood Creek flow into the mine tailings dam. High water flows during
spring snowmelt that cannot be contained by the dam flow through a box culvert and a spillway, re-
joining the Rainy Creek channel below the dam. Carney Creek joins Rainy Creek downstream of the
tailings dam and the Mill Pond (see Figure 1). From the area of the mine, Rainy Creek flows southwest
about two miles to the Kootenai River, a major tributary to the Columbia River system.

2.2 Problem Definition

Based on field investigation in October 2011, the channel of Rainy Creek flows near or through the waste
vermiculite below the Amphitheater and may be a source of elevated LA levels detected in lower Rainy
Creek. To eliminate or mitigate this potential continuing source of LA to lower Rainy Creek, the asbestos-
containing vermiculite waste material will be excavated and transported to the disposal area at the top of
the former mine that is used to dispose of LA-containing soil removed as part of the remediation of OU4,
the town of Libby.

3.0 SUMMARY OF EXISTING SITE DATA

3.1 Asbestos-containing Vermiculite Waste Material

Three samples of the waste vermiculite were collected by personnel from Chapman Construction on
October 27, 2011. The sample locations are depicted on Figure 1. The samples were analyzed by EMSL
Laboratories in Libby, Montana by NIOSH PLM Method 9002, Issue 2. As shown on Figure 1, Sample 1
reported a result of 4% LA, Sample 2 reported 3% LA, and Sample 3 reported 4% LA. The sample
chains-of-custody, analytical sheet and the test report are included in Attachment 1 of this work plan.

Further investigation of the nature, thickness, and extent of the vermiculite waste was performed in July
2012. A tire-mounted backhoe was used to excavate 19 test pits across the affected area. Two basic types
of waste were found in the test pits: a coarse-grained greenish-black material (primarily located north of
Rainy Creek), and a fine, powdery bronze material most prevalent south of Rainy Creek. Waste thickness
ranges from less than one inch near the margins to more than 3 feet in berms and piles on the area south
of Rainy Creek.



4.0 REMOVAL AND DISPOSAL OF WASTES

4.1 Kickoff Meeting

A project kick-off meeting will be held prior to the start of waste material removal field operations. The
meeting will be held at the Grace decontamination area on Highway 37, just east and across from the
OU3 security gate. Topics for discussion at the meeting will include confirmation of project objectives,
removal methods, characterization sampling, OU3 traffic rules and procedures and health and safety.
Attendees will include project personnel from MWH and Chapman Construction and interested parties
from PRI-ER, CDM Smith, Montana DEQ and.

4.2 Site Preparation

The work area will be flagged with “Caution” tape to prevent unauthorized persons from entering the
waste removal area. A haul road out of the removal area will be improved if necessary, or constructed
along the west margin of the Amphitheater to allow haul trucks to avoid traveling on the paved portion of
Rainy Creek Road and to prevent traffic congestion at the Amphitheater transfer and decontamination
area. To permit movement of trucks and equipment between the two removal areas north and south of
Rainy Creek without using Rainy Creek Road, a bridge will be placed across Rainy Creek.

4.3 Storm Water/Sediment Control

The Construction Operations Best Management Practices (Sormwater Management Plan) Operable Unit

3 Libby Asbestos Superfund Site, Libby, Montana (USEPA, 2012) will be used as general guidance for the
asbestos-containing vermiculite waste removal project and is incorporated by reference herein. Best
Management Practices (BMPs) will be applied as appropriate to the conditions of the removal work site to
ensure protection of the environment. e mwater Management Plan does not include best practices

for all activities and potential activities that will be included in the waste removal action. Areas
immediately adjacent to the banks of Rainy Creek along the reach of Rainy Creek that flows through the
removal work site will require special procedures to prevent waste material from entering the stream (e.g.,
raking, removal by hand). Although initial examination suggests waste removal work will not be
extensive along the banks of Rainy Creek, MDEQ and the Lincoln County Conservation District will be
apprised and consulted prior to performing any work that has a potential to impact the stream.

Before removal of asbestos-containing vermiculite waste material, the outer edge of the waste removal
area will be located. Once the outer edge of the waste removal area is located, the asbestos-containing
vermiculite waste material will be removed from the perimeter of the work area and a silt fence will be
immediately installed on the outside perimeter of the waste removal area. The silt fence will be installed
to prevent sediments from running onto or off the waste removal area and will be installed around the
entire perimeter of the work areas. Water that flows through the silt fence will be conducted around the
waste removal site and diverted toward vegetated areas and away from Rainy Creek until vegetation is
established on the waste removal site.

4.4 Excavation and Loading

Excavation of the waste material over much of the work area will be done with a track-mounted excavator
to more precisely remove the waste material and minimize the amount of over-excavation and creation of
excess waste volume to be transported and disposed. Excavator operators will take care to preserve the
small trees that line the bank of Rainy Creek. If waste material is found to be around the base of these



trees or adjacent to the banks of Rainy Creek, it will be carefully removed by hand and if necessary,
replaced with topsoil from OU4 that is stockpiled at the Amphitheater. If required, waste immediately
adjacent to the banks of Rainy Creek will be removed by hand methods only.

Excavated materials will be placed in 10-cubic-yard dump trucks and transported to the disposal area.
The haul truck route will be through or around the Amphitheater and will specifically avoid the paved
section of Rainy Creek Road, where only properly decontaminated vehicles may travel.

During excavation and loading, the excavator, dump trucks and material to be excavated and removed
will be continuously sprayed with water to suppress dust and prevent potential release of LA fibers into
the atmosphere Dust suppression water (and all water used during the project) will be obtained from
approved sources at locations outside OU3. MWH and Chapman Construction on-site personnel will
follow the practices defined in their respective employers’ OU3-specific Health and Safety Plans and will
strictly adhere to the decontamination procedures in place at the Amphitheater prior to leaving the
designated OU3 area.

4.5 Limit of Material Removal

The asbestos-containing vermiculite waste material has a greenish cast, a distinctive texture and a clearly
visible, abrupt contact with the underlying dark native soil. A memorandum by Mark Nelson, P.G., of
CDM is a summary of field observations he made of test pits in the waste area on August 8, 2012. His
memo confirms the easily discriminated contrasts between the waste vermiculite and the native soil and is
contained in Attachment 4 to this Work Plan. These visible and textural differences will be used to guide
the depth of excavation and the area over which the waste will be removed. To avoid leaving waste
material in-place, a small amount of assumed native soil will be over-excavated and disposed with the
waste material. In addition to using the visible contrast between the waste material and the native soil to
determine the depth and area of waste removal, characterization samples will be collected as discussed in
Section 5.0 of this document and analyzed as discussed in Section 5.2. Additional details on sample
collection are contained in the SAP/QAPP (Part B of this Work Plan).

4.6 Transport and Dumping

Filled dump trucks will travel about four miles up the main mine haul road and will place the waste
material in USEPA-designated areas (See Figure 2). Because the waste material has been analyzed to
contain greater than 1% LA, it will be covered with OU4 soils, as was done with disposed soils removed
from OU2. Traffic control for the trucks hauling the vermiculite waste from the Amphitheater area will

be coordinated with PRI-ER to ensure safe and efficient policies and practices are in place. Once all of
the vermiculite waste has been removed and transported, soils from OU4 will be used as cover at the
designated site and seeded with an MDEQ-approved grass mixture. Based on the estimated volume of
waste materials, more than 900 truckloads of vermiculite waste will be transported to the top of the
former mine, over a period of 30 to 60 days.

4.7 Site Restoration

The original, natural surface of the waste removal site is not known. The working assumption is that the
waste material was placed on natural grade and that removal of the waste will restore the surface of the
work site to the natural grade, but this will not be known until waste removal commences. Should
additional soil be needed to adjust grade or fill erosional features or areas that may impound surface
water, OU4 topsoil stockpiled at the Amphitheater may be used. Regardless of whether natural grade can



be determined, the finished surface will control surface water runoff from altering or eroding the waste
removal area or Rainy Creek where it passes through the waste removal area. As further protection, silt
fencing will be installed around the perimeters of the work areas and along both banks of Rainy Creek
where it flows through the removal area.

4.7.1 Regrading

Regrading of the waste removal area will focus on creating a stable surface capable of supporting an
appropriate mix of vegetation and preventing erosion. Regrading of the waste removal area will, to the
extent possible at the time, be compatible with the regrading plans of the adjacent Amphitheater waste
staging and transfer area.

4.7.2 Revegetating

A site-appropriate seed mix approved by MDEQ will be planted on the final surface of the waste removal
area. Establishment of high-quality, approved vegetation will be a vital component to site stabilization.
The restored area will be inspected at least monthly during Remedium contractor visits to the former mine
area to inspect the dam and other features of the site. Because the restored waste-removal area is
immediately adjacent to Rainy Creek Road, inspections to confirm that vegetation is healthy and free of
noxious weeds, silt fences are in good repair, and that erosion is controlled will be easy and frequent. Silt
fencing will remain in good repair until USEPA determines the site is stable without them. If needed, the
silt fence will be repaired by re-staking, patching or replacement to ensure it remains effective in
controlling sediment transport onto or off of the waste removal area.

4.7.3 Channel Stabilization/Realignment

The current approach to the waste removal does not involve changing the channel of Rainy Creek. Based
on field observations, the existing channel is stable, established, and will not require stabilization or
realignment.

4.7.4 High Water-Table and Seasonal Ponding

The current approach to waste removal and site restoration does not include backfilling to maintain grade
or eliminate occasional or seasonal ponding of water. Small ephemeral ponds and areas of shallow
standing water are produced seasonally throughout the mine area, particularly during snowmelt and on
relatively flat, apparently natural-grade canyon floors. If waste removal reveals that the original, natural
ground surface was not modified, but was simply covered and buried by waste, backfilling may not be
necessary to restore the site and a stable, controlled-drainage surface. If channels or other erosional
features are found on the native soil surface and backfill is needed to stabilize the surface and prevent
erosion, OU4 soils stockpiled at the Amphitheater staging and transfer area will be used as backfill at the
waste removal site.

4.8 Applicability of Montana Preservation Acts and Permitting

Portions of the channel of Rainy Creek were significantly altered to serve historic mine operations. The
creek is currently impounded by the tailings impoundment dam and flows through drains along the toe of
the dam or (during high flow rates from spring snowmelt) over a concrete spillway. Modifications to the
stream course below the dam were made to store Rainy Creek water and collection structures were



installed to provide water to various mine processes, including mills. No alterations to the Rainy Creek
channel will occur during the Amphitheater waste removal work.

4.8.1 Montana Natural Streambed and Land Preservation Act (“310 Permit”)

Activities requiring a 310 Permit includé\y activity that physically alters or modifies the bed or banks

of a perennially flowing stream.” As currently planned, the removal action will not require the alteration

or modification of the bed or banks of Rainy Creek. BMPs (USEPA, 2012) will be implemented to
protect the creek and the aquatic environment where Rainy Creek flows through the vermiculite waste
area. Special methods to be employed near the stream (raking, hand-removal) are discussed in Section
4.4.

The purposes of the Montana Natural Streambed and Land Preservation Act are:

» To minimize soil erosion and sedimentation. Care will be taken and BMPs (USEPA, 2012) will
be employed to ensure that removal activities will not increase erosion or sedimentation.

» To protect and preserve streams and rivers in their natural or existing state. Rainy Creek is not
in a “natural state” from the north end of the tailings impoundment to the confluence with the
Kootenai River, a distance of approximately three miles. There are numerous diversions through
relict mine water collection and distribution works and through culverts under roads that were
used to move the channel to accommodate Rainy Creek Road. BMPs will be used to ensure that
the reach of Rainy Creek that flows through the waste removal area will be preserved in its
existing state.

4.8.2 Montana Stream Protection Act (SPA 124 Permit)

Activities requiring an SPA 124 Permit include “Any project including the construction of new facilities

or the modification, operation, and maintenance of an existing facility that may affect the natural existing
shape and form of any stream or its banks or tributaries.” The proposed waste removal action does not
include construction, modification, operation or maintenance of an existing facility. The action will not
alter the existing shape and form of the reach of Rainy Creek that flows through the waste removal area.

The purposes of the Montana Stream Protection Act are:

e To protect and preserve fish and wildlife resources. BMPs (USEPA, 2012) will be employed to
ensure fish and wildlife resources are protected. Samples of water from Rainy Creek will be
collected and analyzed for LA before, during and after removal operations to document any
effects that may be related to the project. It is important to recognize, however, that LA
concentrations in Carney Creek (which is tributary to Rainy Creek upstream of the removal work
site) can be very high (it drains a waste-rock pile on the south flank of the former mine) and may
create LA concentrations that are not representative of the quality of Rainy Creek above the
confluence. To allow estimation of the LA contributions from Rainy Creek and Carney Creek,
water samples will be collected for LA analysis bi-weekly from each creek, above their
confluence, and from sampling station LRC-06, just upstream of where Rainy Creek passes
through a culvert beneath Highway 37.

To maintain streams and rivers in their natural or existing state. The removal action will be
performed such that the existing course, character and state of Rainy Creek will not be altered.



4.9 Health and Safety

Project health and safety will follow guidance contained in the OU3-specific Health and Safety Plan
(MWH, 2007), although each employer or contractor is responsible for providing and enforcing their own
Health and Safety Plan (HASP), which shall be at least as protective of worker health and safety as the
MWH HASP.

All personnel who will be involved in the removal have more than five years of experience in on-mine
operations at OU3 and are familiar with site controls, driving rules, decontamination procedures and the
proper use of Modified Level C personal protective equipment (PPE). The standard PPE for on-site work
at OU3 consists of a full-face respirator fitted with P100 filter cartridges, two layers of footed/hooded
Tyvek® coveralls, two layers of nitrile gloves taped to the wrists of the coveralls and latex boot covers
taped to the legs of the coveralls. Rules for use of the haul road and coordination with other heavy
equipment will be discussed with PRI prior to beginning the work.

To document that dust suppression efforts are effective during active excavation and loading, visual
observation of the air around the work site will be made throughout the day by site personnel so that any
needed changes to the dust suppression procedures can be made quickly.

5.0 CHARACTERIZATION SAMPLING

5.1 Sampling Locations

The five-acre waste removal area will be surveyed and divided into a grid of approximately fifteen 15,000
square-foot sampling cells. Characterization soil samples will be 30-point composite samples collected
from the approximate center of each cell. Approximately 20 characterization samples will be collected
and analyzed (see Section 5.10 for analysis requirements).

5.2 Sample Collection

Characterization soil samples will be collected in accordance with SOP No. 1, available in the OU3
eRoom. Samples will be placed in certified-clean sample containers provided by the laboratory and
labeled with OU3-specific index identification labels provided by USEPA. A minimum of 10% replicate
samples will be randomly collected and submitted “blind” to the laboratory, using fictitious but consistent
identification numbers, to evaluate analytical quality. Index I.D. labels will be furnished by MWH and
will bear the prefix VW (“vermiculite waste”). All sample QA/QC requirements are contained in Part B
of this work plan, the QAPP.

5.3 Sampling Equipment Decontamination

It is anticipated that single-use sampling implements (e.g., trowels, spoons) will be used to collect
characterization soil samples. If any non-dedicated (multiple-use) sampling equipment is used it will be
decontaminated in accordance with SOP No. 7.

5.4 Sample Location Documentation

Sample locations and excavation boundaries will be flagged in the field and will be recorded using a
hand-held global positioning system instrument, in accordance with SOP No. 11. This information will be

recorded in the field logbook and on project-specific field sample data sheets (FSDS; an example of
which is provided in Attachment 2).



5.5 Sample Handling
Characterization soil samples will be handled in accordance with SOP No. 8.
5.6 Field Documentation

Field logbooks, field sample identification, field sample data sheets, project photographs and sample
labeling and sample chain-of-custody (COC) will be in accordance with SOP No. 9. An example project-
specific COC is provided in Attachment 3.

5.7 Delivery of Samples

The sampling personnel will hand-deliver the characterization soil samples to the CDM Smith Soil
Preparation Facility (SPF) in Troy, Montana the same day they are collected. If samples collected later in
the day cannot be delivered before the SPF closes, they will be retained in the custody of the sampling
personnel and be delivered the next day; there is no holding time or preservation requirement for samples
of asbestos in soil, so data quality will not be affected.

5.8 Soil Sample Preparation

If required by USEPA, the soil samples will be prepared according to SOP ISSI-LIBBY-01 prior to
analysis.

5.9 Analysis of Samples

Once the soil characterization samples have been prepared by the SPF, they will be shipped to MAS
Laboratories of Suwanee, Georgia for analysis by PLM-VE according to Modified NIOSH Method 9002,
Issue 2 under normal turn-around time.

5.10 Final Decontamination of Equipment

Chapman personnel will thoroughly decontaminate all excavation and hauling equipment at the
conclusion of the project. All decontamination will follow standard procedures implemented at the
Amphitheater site and will use off-site water. Decontamination will consist of complete removal by
pressure washing of all soil, mud, and debris from all exposed surfaces of the equipment.
Decontamination shall include removal and replacement of engine air filters. Decontaminated equipment
will be inspected by CDM Smith personnel before it is allowed to leave the designated OUS site.

6.0 PROJECT ROLES AND RESPONSIBILITIES

Earthmoving equipment and operators will be provided by Chapman Construction, Inc. of Libby,
Montana (Chapman). Chapman will provide transportation of all project personnel to and from the work
site and will be responsible for decontaminating all equipment used on the project. Project direction and
oversight will be provided by MWH Americas, Inc. (MWH) personnel based in Salt Lake City, Utah.
MWH will direct the removal of the waste material, maintain a written and photographic record of project
activities, collect and maintain documentation and custody of samples, and deliver the samples to the
laboratory. EPA will provide oversight along with its designated contract consultant.



7.0 LABORATORY ANALYSIS REQUIREMENTS, QUALITY CONTROL, DATA
MANAGEMENT, ASSESSMENT AND OVERSIGHT, DATA VALIDATION AND USABILITY

Analytical laboratory and data quality requirements for the project will be in accordance with those
detailed in the OU3-specific SOPs, as applicable and appropriate, and as modified by any special or
project-specific requirements issued by USEPA. Any modifications will be specified in appropriate
Record of Modification forms.

8.0 REPORTING

All reporting requirements specified in Section VIII of the AOC will be followed (e.g., progress reports,
final report). At the conclusion of waste removal activities, MWH will prepare a summary report of site
preparation, methods of waste removal, volume removed, analytical results for characterization samples, a
map of the work area and locations of characterization samples. The report will include GPS coordinates
for sample locations and points around the excavation area and photographs to document project
activities.

9.0 REFERENCES
MWH, 2007: MWH Health and Safety Plan for Libby Asbestos Superfund Site, Revision 1, dated
September 27, 2007.

U.S. Environmental Protection Agency Region 8, 2007: Phase | Sampling and Analysis Plan for
Operable Unit 3, Libby Asbestos Superfund Site, dated September 26, 2007.

U.S. Environmental Protection Agency Region 8, 2011: Libby Asbestos Superfund Site Operable Unit 3
Soil Disposal Plan.

U.S. Environmental Protection Agency Region 8, 2012: Construction Operations Best Management
Practices (Stormwater Management Plan) Operable Unit 3 Libby Asbestos Superfund Site, Libby,
Montana, working draft dated March 27, 2012.
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ATTACHMENT 1

Chains-of-Custody and Test Reports for Vermiculite Samples Collected on October 27, 2011.


















ATTACHMENT 2

Field Sample Data Sheet for Characterization Soil Sampling



SCS FSDS rev. 1

Sheet No.: SCS-

LIBBY OU3 PHASE FIELD SAMPLE DATA SHEET

Station ID:
Field Logbook ID:

CHARACTERIZATION SOIL SAMPLES

Sampling Date:

Logbook Page No:

For New Stations Only:

X coord:

Y coord: Elev:

GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters

Sampling Team: MWH Samplers Initials:

Sampling Time: Sampling Method (if applicable):
Index Sample Type: Field Sample Grab or Composite
P AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
Sampling Time: Sampling Method (if applicable):
Index Sample Type Grab or Composite
ID AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
Sampling Time: Sampling Method (if applicable):
Index Sample Type Grab or Composite
ID AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
Sampling Time: Sampling Method (if applicable):
Index Sample Type: Grab or Composite
ID AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
COMMENTS:
Notes: FS Field Sample SP Field Split Sample FD Field Duplicate Sample

TB Trip Blank Sample
FB Field Blank Sample

MS Matrix Spike Sample
EB Equipment Decon Blank Sample

MSD Matrix Spike Duplicate Sample
PE Performance Evaluation Sample

Field Data Recorded by:

Field Entries Checked by:

Database Entry by:

Database QC by:
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Chain-of-Custody Form for Characterization Soil Sampling.



LIBBY OU3 — CHARACTERIZATION SOIL SAMPLES CHAIN-OF-CUSTODY COC No.

RECORD/REQUEST FOR ANALYSIS

PAGE: OF:
ENTERED BY (Signature): PROJECT MANAGER: DATE:
METHOD OF SHIPMENT: CARRIER/WAYBILL NO.: DESTINATION:
SAMPLES ANALYSIS REQUEST
Asbestos Non-Asbestos (a)
=2
E
= 4 gg
s 5 0 g Sl c
o 3 5% 5 i) g E[E[&]z|2
e |lolS 5 HE HE 2[2]5|2|¢&
3 z21lal.]| |5] I|o|sl8]e FAEIE alelgle|2
85‘;’.’2 ggooggg%EIIﬁ'§§£§8;éggg Remarks
= | = alolL| 8| o2 c|lT|T
Index ID Date Tme | = | < |B|z| [Z|2[2|Q|&|2|5]S|o|S|E|6|5|2|R|A[S[S|E]5]E]E
TOTAL NUMBER OF LABORATORY COMMENTS/CONDITION OF SAMPLES
CONTAINERS
RELINQUISHED BY: RECEIVED BY:
SIGNATURE PRINTED NAME COMPANY DATE TIME SIGNATURE PRINTED NAME COMPANY

* Media: AQ - Aqueous SO — Solid AA — Ambient Air BK — Tree Bark DB — Organic Debris TC — Tree Age Core
Notes --

(a) Method, container, and preservation details are provided in the attached tables

(b) With Libby-specific modifications. See Phase | OU3 SAP for counting and stopping rules

DISTRIBUTION: PINK: Field Copy YELLOW: Return to Originator WHITE: Laboratory Copy

(c) For tree bark, preparation by TREE-LIBBY-OU3 rev0. For organic debris, preparation by DEBRIS-LIBBY-OU3 rev0
(d) Preparation by ISSI-LIBBY-01 rev8 and analysis by SRC-LIBBY-01 rev2 (PLM-Grav) and SRC-LIBBY-03 rev2 (PLM-VE)
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August 20, 2012 Memo on Field Visit to Vermiculite Waste Pits from Mark Nelson, P.G., CDM
Smith to Christina Progess, EPA



Memorandum

To: Christina Progess, EPA Remedial Project Manager
From: Mark Nelson, PG
Date: August 20, 2012

Subject:  August 8, 2012 Field Visit to the Former Vermiculite Mine, Operable Unit 3,
Libby Asbestos Superfund Site, Libby, Montana

On August 8, 2012, Mark Nelson PG, CDM Smith, attended a field visit to an area along Rainey
Creek approximately 300 feet downstream from the mill pond where materials containing
vermiculite are present. These materials are reported to have been produced during dredging of
material from the mill pond and discharge of those materials to areas adjacent to Rainy Creek
downstream from the mill pond (John Garr, MWH, personal communication August 8, 2012).
These materials are referred to as “dredge spoils” in the sections that follow. Mr. Nelson was
accompanied on this field visit by John Garr and Joan Kester (MHW), and Mike Chapman
(earthwork contractor for MWH).

The purpose of this field visit was to observe the geological characteristics of the dredge spoils
and to discern if the spoils could be delineated visually during a potential removal action
currently being considered by EPA. Based on physical characteristics of the dredge spoils
observed during the field visit and discussed below, delineation of these materials based on
visual characteristics is viable using a weight of evidence approach based on the following
characteristics:

Mineralogical composition

Color

m Grain size

Soil structure

m Fluvial bedding

These characteristics are described in the following sections. It is recommended that
delineation be conducted during excavation by a geologist with site-specific knowledge of
contaminant source materials in the OU3 area.



Ms. Christine Progess
August 20, 2012
Page 2

Although visual delineation of the dredge spoils is viable to support the removal action, the
visual characteristics are not adequate to discern between soils or sediments affected by
physical dispersion of dredge spoils in the area and unaffected or “background” soils and
sediments. However, visual delineation would be suitable to identify major accumulations of
dredge spoils and to support a removal action to prevent future erosion of the identified dredge
spoils into Rainy Creek.

Field Characteristics of Dredge Spoils

During the August 8, 2012 field visit, a series of small excavations was observed and several of
these excavations were deepened using a backhoe to better expose the contact between the
dredge spoils and underlying alluvial sediments. This field investigation included observation of
approximately six excavations on the west side of Rainey Creek, observation of Rainey Creek
sediments and adjacent riparian areas, and observation of approximately four excavations on
the east side of Rainey Creek.

Photo 1. Excavation on west side of Rainey Creek showing an approximately
10-inch layer of dredge spoils overlying alluvial sediments.

Several physical characteristics that would facilitate visual delineation of the dredge spoils are
shown in Photo 1, which was taken at one of the excavations located on the west side of Rainey
Creek. The dredge spoils are evident as a surface layer overlying alluvial sediments. Based on

Document code
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visual analyses, the dredge spoils at this location are composed of approximately 8o percent
sand sized grains of micaceous minerals including biotite and vermiculite. In contrast, the
underlying alluvial sediments are composed of clay, silt, and sand-sized fluvial sediments with
local gravel and cobbles. The dredge spoils also exhibit a characteristic grayish-brown color,
which contrasts with the medium-brown color of the underlying alluvial sediments.

Photo 2. Close-up photo of dredge spoil materials showing coarse sand grain
size and characteristic color.

Photo 2 is a close-up photo of the dredge spoils showing coarse sand grain size and
characteristic color. The grain size of the dredge spoils varies and ranges from coarse sand to
fine sand, but the spoils commonly exhibit the characteristic mica-rich mineralogy with visual
estimates ranging from 50 to 8o percent micaceous minerals.

A general lack of soil structure is also evident in the dredge spoils, which contrasts with the soil
structure evident in the underlying alluvial sediments. Soil structure is affected by the clay
content of the soil and other factors. The soil structure of the dredge spoils is not well-
developed because the spoils contain relatively less clay as compared to underlying alluvial
sediments, and the sand-sized micaceous grains generally do not adhere together well or form
clumps. The soil structure of the relatively coarse grained dredge spoils is single grained and
unconsolidated. In the fine sand sized dredge spoils, this leads to a fluffy unconsolidated
texture. In contrast, the underlying alluvial sediments contain relatively more clay, which
results in a blocky soil structure in which blocks or clumps of soil are observed during
excavation. This contrast in soil structure would also support delineation of dredge spoils based
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on visual characteristics during a potential removal action.

Photo 3. Bedding present in alluvial sediments underlying dredge spoils.

Photo 3 shows fluvial bedding that is evident in the alluvial sediments that underlie the dredge
spoils. The surface layer of dredge spoils is evident in the photo based on the lighter grey-brown
color. Underneath this zone is a sequence of alluvial sediments that exhibit characteristics of
fluvial deposition including the presence of lenses of coarse sand, gravel and cobbles. These
lenses of coarser grained sediments were emplaced during deposition under local higher-energy
flow regimes within stream channels. The presence of this characteristic fluvial bedding in
underlying alluvial materials would also support delineation of overlying dredge spoils during
excavation.

Uncertainties in Visual Delineation of Dredge Spoils

Although visual delineation of dredge spoils is viable to support the potential removal action,
uncertainties would be present particularly along the edges of the dredge spoil accumulations
and adjacent to Rainey Creek. The characteristics of the downslope edge of the dredge spoils
were observed on the east side of Rainey Creek. At this location, the surface layer of dredge
spoils is only a few inches thick. It is likely that physical dispersion results in gradational
contacts on the edges of major accumulations of dredge spoils, particularly on the downslope
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edge. These areas would require careful observation and delineation during a potential removal
action.

Riparian soils were observed along Rainey Creek in close proximity to known accumulations of
dredge spoils. A discrete layer of dredge spoils was not observed in the riparian zone, although
mica minerals including biotite and vermiculate are common within these soils. This suggests
that erosion, reworking and deposition of dredge spoils along Rainy Creek have caused
intermixing of riparian soils and dredge spoils directly adjacent to Rainey Creek. Removal of
dredge spoils based on visual characteristics is not likely to be effective within these riparian
soils. Common vermiculite was also observed within Rainy Creek sediments in this area. The
extent to which this vermiculite is related to erosion of dredge spoils or other anthropogenic
releases versus natural erosion of the vermiculite ore body over geological time cannot be
determined based on evidence collected during the field visit.
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SECTION 1 PROJECT OVERVIEW
1.1 PURPOSE OF THIS DOCUMENT

Part A of theWork Plan for Removal of Asbestos-Containing Vermiculite Waste near the
“Amphitheater” at the Libby Asbestos Superfund Site, Qith& Work Plan) covers site
preparation, removal and disposal of wastes, characterization sampling and site restoration. Part
B of the Work Plan (this document) contains the elements required for both a sampling and
analysis plan (SAP) and quality assurance project plan (QAPP). This SAP/QAPP describes data
collection efforts that will be conducted during removal of asbestos-containing vermiculite waste
near the “Amphitheater” at Operable Unit 3 (OU3) of the Libby Asbestos Superfund Site (the
Site).

This SAP/QAPP has been developed in basic accordance with the U.S. Environmental Protection
Agency (EPA)Requirements for Quality Assurance Project Plans, EPA QARERA 2001) and

the Guidance on Systematic Planning Using the Data Quality Objectives Process — EPA QA/G4
(EPA 2006). While this SAP/QAPP is organized differently than the recommended structure in
the QA/R-5 guidance, all the required QAPP elements are pres€ate#d.1-1provides a cross-
reference where information for each QA/R-5 element is located in this SAP/QAPP. This
document is organized as follows:

Section 1 — Project Overview

Section 2 — Background and Problem Definition

Section 3 — Data Quality Objectives

Section 4 — Sampling Program

Section 5 — Sample Preparation and Analysis Requirements
Section 6 — Quality Assurance/Quality Control

Section 7 — Data Management

Section 8 — Assessment and Oversight

Section 9 — Data Validation and Usability

Section 10 — References

All cited tables, figures, and appendices are located at the end of this document, or are provided
electronically in the Site eRooms. This SAP/QAPP has been adapted from the previously-issued
SAP/QAPP for Phase V remedial investigation activities at OU3 (EPA 2012d).

1.2 PROJECT MANAGEMENT AND ORGANIZATION

Figure 1-1 presents an organizational chart that illustrates the lines of authority and

communication between the agencies and contractors for this project. The following sections
summarize the entities and individuals that will be responsible for providing project

management, Work Plan development, field sampling support, on-site field coordination,
laboratory support, data management, and quality assurance for this project.
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1.2.1 Project Management

The EPA is the lead regulatory agency for Superfund activities within OU3. The EPA Remedial
Project Manager (RPM) for OU3 is Christina Progess, EPA Region 8. Ms. Progess is a principal
data user and decision-maker for Superfund activities within OU3.

The Montana Department of Environmental Quality (MDEQ) is the support regulatory agency
for Superfund activities within OU3. The MDEQ Project Manager for OU3 is John Podolinsky.

The EPA will consult with MDEQ as provided for by the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA), the National Contingency Plan, and
applicable guidance in conducting Superfund activities within OU3.

The EPA has entered into an Administrative Settlement Agreement and Order on Consent
(AOC) with Respondents W.R. Grace & Co.-Conn. and Kootenai Development Corporation
(collectively Grace) for the removal of asbestos-containing vermiculite waste near the
“Amphitheater” at OU3 of the Libby Asbestos Site. Under the terms of the AOC, Grace will
implement this Work Plan. The designated Project Coordinator for Grace is Robert Medler of
Remedium Group, Inc. (Remedium). Remedium has chosen the following subcontractors to
implement this Work Plan:

» MWH Americas, Inc. (MWH)
= Chapman Construction, Inc.
1.2.2 SAP/QAPP Development

This SAP/QAPP was developed by MWH Americas, Inc. (MWH) at the direction of Remedium
and with oversight by the EPA. As noted, the copies of the entire Work Plan will be distributed
by MWH (or their designee), either in hard copy or in electronic format, as indicated in the
distribution list. MWH (or their designee) will distribute updated copies or addenda each time a
Work Plan revision occurs. A copy of the final, signed Work Plan (and any subsequent revisions)
will also be posted to the OU3 webditad the OU3 eRooh

1.2.3 Field Sampling Support

All field sampling activities described in this SAP/QAPP will be performed by Grace, in strict
accordance with the sampling plans contained herein. Grace will be supported in this field work
by MWH and by their subcontractor Chapman Construction, Inc. Individuals responsible for
implementation of field sampling activities in this SAP/QAPP are listed below:

= MWH Project Manager: John Garr
» MWH Field Team Leaders: Joan Kester/Bill Bragdon
» MWH Field Data Quality Control Officer: Betty Van Pelt

? http://cbec.srcinc.com/libby/
® https://team.cdm.com/eRoom/mt/LibbyOU3
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= MWH Quality Control Officer: Mike DeDen
1.2.4 On-Site Field Coordination

Access to the mine and other areas of OU3 via Rainy Creek Road is currently restricted and is
controlled by the EPA. The on-site point of contact for access to the mine is Rob Burton of
Project Resources, Inc. - Environmental Restoration (PRI-ER):

Rob.burton@priworld.com
(406) 293-3690
1.2.5 Laboratory Support

Soil characterization samples for asbestos analysis will be prepared (dried, sieved, ground) at the
Sample Preparation Facility (SPF) in Troy, Montana. The SPF is managed by the EPA
Environmental Services Assistance Team contractor, TechLaw, Inc. After preparation, the
samples will be shipped to Materials Analytical Services, LLC (MAS) in Suwanee, Georgia for
LA analysis by polarized light microscopy (PLM) using visual area estimation (PLM-VE)
according to the Libby-specific analysis methods.

1.2.6 Data Management

Administration of the master database for OU3 will be performed by EPA contractors. The
primary database administrator will be Lynn Woodbury (CDM Smith). The database
administrator (or their designee) will be responsible for sample tracking, uploading new data,
performing data verification and error checks to identify incorrect, inconsistent or missing data,
and ensuring that all questionable data are checked and corrected as needed. When the OU3
database has been populated, checked, and validated, relevant asbestos data will be transferred
into a Libby Asbestos Site database as directed by the EPA for final storage.

1.2.7 Quality Assurance

There is no individual designated as the EPA Quality Assurance Manager for the Libby project.
Rather, the Region 8 quality assurance (QA) program has delegated authority to the EPA RPMs.
This means that the EPA RPMs have the ability to review and approve governing investigation
documents developed by Site contractors. Thus, it is the responsibility of the EPA RPM for OU3,
who is independent of the entities planning and obtaining the data, to ensure that this SAP/QAPP
has been prepared in accordance with the EPA QA guidelines and requirements. The EPA RPM
is also responsible for managing and overseeing all aspects of the quality assurance/quality
control (QA/QC) program for OUS3. In this regard, the EPA RPM is supported by the EPA
Quality Assurance Technical Support (QATS) contractor, Shaw Environmental, Inc. (Shaw). The
QATS contractor will evaluate and monitor QA/QC sampling and is responsible for performing
annual audits of each analytical laboratory. In addition, HDR Engineering, Inc. has been
contracted by the EPA to provide oversight of field sampling and data collection activities.
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SECTION 2 BACKGROUND AND PROBLEM FORMULATION
2.1 SITE DESCRIPTION

Libby is a community in northwestern Montana that is located near a large open-pit vermiculite
mine. Vermiculite from the mine at Libby is known to contain amphibole asbestos that includes
several different mineralogical classifications. For the purposes of the EPA investigations at the
Libby Asbestos Superfund Site, this mixture is referred to as Libby amphibole (LA).

Historic mining, milling, and processing of vermiculite at the site are known to have caused
releases of vermiculite and LA to the environment. Inhalation of LA associated with the
vermiculite is known to have caused a range of adverse health effects in exposed humans,
including workers at the mine and processing facilities (Amandus and Wheeler 1987, McDonald
et al. 1986, McDonaldet al. 2004, Sullivan 2007, Rolet al. 2007), as well as some residents of
Libby (Peipinset al. 2003). Based on these adverse effects, the EPA listed the Libby Asbestos
Site on the National Priorities List in October 2002.

Starting in 2000, the EPA began conducting a range of cleanup actions at the site to eliminate
sources of LA exposure to area residents and workers using CERCLA (or Superfund) authority.
Given the size and complexity of the Libby Asbestos Site, the EPA designated a number of OUs.
This document focuses on investigations at OU3. OU3 includes the property in and around the
former vermiculite mine and the forested areas surrounding the mine that have been affected by
releases and subsequent migration of hazardous substances and/or pollutants or contaminants
from the mine, including ponds, Rainy Creek, Carney Creek, Fleetwood Creek, and the Kootenai
River. Rainy Creek Road is also included in OU3.

Figure 2-1 shows the location of the mine and a preliminary study area boundary for OU3. The
EPA established the preliminary study area boundary for the purpose of planning and developing
the scope of the RI/FS for OU3. This study area boundary may be revised as data are obtained
during the RI for OU3 on the nature and extent of environmental contamination associated with
releases that may have occurred from the mine site. The final boundary of OU3 will be defined
by the final EPA-approved RI/FS.

2.2 BASIS FOR CONCERN AT OU3

The EPA is concerned with environmental contamination in OU3 because the area is used by
humans for a variety of recreational and occupational activities, and also because the area is
habitat for a wide range of ecological receptors (both aquatic and terrestrial).

2.3  SCOPE AND STRATEGY OF THE REMOVAL OF ASBESTOS-CONTAINING
VERMICULITE WASTE NEAR THE “AMPHITHEATER” AT LIBBY ASBESTOS
SUPERFUND SITE OU3

Grace will perform a removal action in OU3 under EPA oversight to remove recently-discovered
asbestos-containing vermiculite waste below the “Amphitheater” and in the vicinity of a portion
of Rainy Creek (seEigure 3-2).
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The removal action will be performed in a single phase of work, contingent on timing of
approvals for project documents and as weather permits. The removal action is expected to be
complete within 60 to 90 days of notice to proceed.

24  SUMMARY OF EXISTING DATA

While considering various alignments for re-routing Rainy Creek as part of a preliminary
evaluation of potential site remediation scenarios, asbestos-containing vermiculite waste was
discovered in October 2011 south of the “Amphitheater” at OU3. The Amphitheater is a portion
of the site used by EPA for staging soil removed from OU4 (the town of Libby) before it is
transported to the top of the former mine for disposal.

As discovered during subsequent investigation in October 2011, the size of the waste material
ranges up to 7 mm in diameter and is covered by vegetation. The material is present over
approximately five acres below the Amphitheater, north and south of the Rainy Creek channel.

Based on a few widely-spaced shovel-dug potholes, the estimated average thickness of the
vermiculite is about 12 inches. Assuming these estimates, the volume of the vermiculite waste

material is about 8,100 cubic yards.

The waste-covered area is outside the naturally-occurring vermiculite mine deposit and it is
obvious the material has been crushed and screened. The material is purported to be sediments
dredged from the bottom of nearby Mill Pond (Ségure 3-2) that were periodically spread out

on the area below the current Amphitheater area.

Laboratory analysis (by PLM in accordance with National Institute of Occupational Safety and
Health [NIOSH] Method 9002, Issue 2) of three grab samples of the vermiculite waste revealed
it contains 3% to 4 % LA. Analysis was performed by EMSL Analytical, Inc. in Libby. Sample
chain-of-custody and laboratory analytical reports are in Attachment 1 of Part A of the Work
Plan for Removal of Asbestos-Containing Vermiculite Waste near the “Amphitheater” at Libby
Asbestos Superfund Site OUS3.

Further investigation of the nature, thickness, and extent of the vermiculite waste was performed
in July 2012. A tire-mounted backhoe was used to excavate 19 test pits across the affected area.
Two basic types of waste were found in the test pits: a coarse-grained, greenish-black material
(primarily located north of Rainy Creek), and a fine, powdery bronze material most prevalent
south of Rainy Creek. Waste thickness ranges from less than one inch near the margins to more
than 3 feet in berms and piles on the area south of Rainy Creek.
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SECTION 3 DATA QUALITY OBJECTIVES
3.1 OVERVIEW OF THE PROCESS

Data quality objectives (DQOSs) define the type, quality, quantity, purpose, and intended uses of
data to be collected (EPA 2006). The design of a study is closely tied to its DQOSs, which serve
as the basis for important decisions regarding key design features such as the number and
location of samples to be collected and the analyses to be performed. In brief, the DQO process
typically follows a seven-step procedure, as follows:

State the problem that the study is designed to address
Identify the decisions to be made with the data obtained
Identify the types of data inputs needed to make the decision
Define the bounds (in space and time) of the study

Define the decision rule which will be used to make decisions

o gk wDN

Define the acceptable limits on decision errors
7. Optimize the design using information identified in Steps 1-6

Following these seven steps helps ensure that the project plan is carefully thought out and that
the data collected will provide sufficient information to support the key decisions which must be
made.

3.2 DATA QUALITY OBJECTIVES FOR SAMPLE COLLECTION

3.2.1 State the Problem

Vermiculite is spread across approximately 5 acres of flat canyon floor immediately south of the
Amphitheater. Because the vermiculite waste contains LA, it is possible the material may enter
Rainy Creek (which bisects the waste-covered area) and increase the concentration of LA in
lower Rainy Creek water. Because there are no current controls in-place to contain the waste
material and prevent its transport through erosion or wind, removal of the vermiculite waste will
eliminate this potential source of LA contamination in lower Rainy Creek. Data are needed to
document the nature and extent of post-removal LA concentrations in the soil beneath the
vermiculite waste after removal has been completed.

3.2.2 ldentify the Goal of the Removal Action

The goal of the removal action is to remove the vermiculite waste from the defined work area
and to restore the area such that drainage and erosion are controlled by topography and
vegetation. Removal of the vermiculite waste will eliminate a potential ongoing source of LA
contamination to lower Rainy Creek; the removal and site restoration will also protect Rainy
Creek from uncontrolled erosion and siltation and will thus improve and protect the
environmental quality of the creek. The goal of this sampling effort is to provide data on LA
concentrations in soil following the removal effort to document the levels of LA that may remain

in soils post-removal.
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3.2.3 Identify the Types of Data Needed
Soil Data

Reliable and representative measurements of LA concentrations are needed to document post-
removal LA concentrations in the underlying soil beneath the vermiculite waste.

Target Analyte

Samples of underlying soil will be collected after waste removal and will be analyzed for LA
using PLM according to the Libby-specific analytical SOPs, under standard turn-around time.

3.2.4 Define the Bounds of the Removal Action
Spatial Bounds

Figure 1 of the Work Plan, Part A depicts the estimated bounds of the removal action which was
determined based on field observation and examination of test pits. The boundaries may change
based on field findings during waste removal. The work will be completed in 30-60 days.

3.2.5 Define the Analytic Approach

Reliable and representative measurements of LA concentrations are needed to document post-
removal LA concentrations in the underlying soil beneath the vermiculite waste. Because the
contrasting characteristics of the vermiculite waste and the underlying soil are obvious and clear
guides to waste removal, the results will not be used as confirmation samples. Rather, the
characterization samples will document the LA concentration in the underlying soll, if any.

3.2.6 Define the Acceptable Limits on Decision Errors

No acceptable limits on decision errors is necessary because the concentrations of LA in
underlying soil at the waste removal site are for characterization and documentation only and
will not be used for decision-making. Sample collection will be one 30-point composite sample
per gridded cell of approximately 15,000 sq. ft.

3.2.7 Optimize the Design

Sampling design considerations needed to optimize the characterization of LA concentrations in
underlying soil at the waste removal site are provided in Section 4.
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SECTION 4 SAMPLING PROGRAM

Soil collection activities within OU3 described in this SAP/QAPP will be performed by
personnel who are properly trained in the field methods and the experimental sampling design
details presented below. The field sampling teams will follow procedures in the OU3-specific
Health and Safety Plan (HASP) prepared by MWH.

41  SOIL SAMPLING STUDY DESIGN

4.1.1 Sampling Locations

Once the removal action has been completed, the area will be gridded into cells approximately
125 feet square (15,625 square feet; about one-third of an acre). Soil characterization samples
will be 30-point composites collected at approximately equidistant from each other and
representative of each cell.

4.1.2 Sampling Frequency

One 30-point composite characterization soil sample will be collected from each of
approximately 15 cells.

4.1.3 Study Variables

Levels of LA in soil will likely vary across the area of underlying soil that is exposed. Soil
samples will be collected as 30-point composite samples to ensure that the soil results will
account for spatial variability in LA concentrations in the cells.

4.1.4 Critical Measurements

A critical measurement associated with this project is the measurement of the concentration of
LA in soil, as determined by the Libby-specific PLM methods. In addition, at the Site, the visual
presence of vermiculite has been shown to be an effective tool for determining the presence of
LA in soil. Thus, visual estimates of vermiculite content of soil will be performed using Libby-
specific SOP CDM-LIBBY-06.

A memorandum by Mark Nelson, P.G. from CDM, summarizes his field observations of test pits

in the waste area on August 8, 2012 and describes the contrast between waste material and
underlying soil which will be used to delineate the depth to which the excavation will extend.
Photo documentation of this boundary will be provided.

4.1.5 Data Reduction and Interpretation

LA concentrations in soil samples collected as part of the removal action will be used to
document the underlying soil conditions in the area beneath the waste and serve as final bounds
of the removal. As-built maps will be provided showing concentrations and locations where
samples were taken. Maps will include actual lateral extent of excavation.
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4.2  SOIL SAMPLE COLLECTION METHODS

Soil samples will be collected, handled, and documented in basic accordance with the procedures
specified in OU3-specific SOP No. Boil Sampling for Non-Volatile Organic Compound
Analysis(seeAppendix A), with the following project-specific modifications:

= It is recognized that this SOP is for soil sampling, but the basic sampling methods are
applicable to the collection of exposed soils.

» Each composite soil sample will comprise 30 individual sampling points that are
approximately equidistant from each other and representative of the 15,000 sq. ft. cell.

= At each sampling point, collect approximately 50 grams of material. The total mass of
soil material for the composite sample should fill about 1/3 of a gallon-sized zip-top bag.

= The amount of visible vermiculite at each of the 30 sub-locations should be recorded on
the field sample data sheet (FSDS) form by field sampling personnel using the principles
outlined in SOP CDM-LIBBY-06Semi-Quantitative Visual Estimation of Vermiculite in
Soils at Residential and Commercial PropertisseAppendix A). Visible vermiculite
will be noted as a presence or absence (number of visible inspection points with
vermiculite present and the number of visible inspection points without vermiculite)
rather than as the number of points with low, medium, and high amounts of vermiculite
in each inspection point as required by SOP CDM-LIBBY-06.

4.3  GLOBAL POSITIONING SYSTEM COORDINATE COLLECTION

The global positioning system (GPS) coordinates will be recorded for each sampling station/cell
center point in basic accordance with the procedures specified in OU3-specific SOPGI®S11,
Data Collection(see Appendix A). If necessary, any changes in existing sampling stations
should be documented in the field logbook and new GPS coordinates should recorded. If any
sampling stations become inaccessible, this information should be documented in the field
logbook.

44  EQUIPMENT DECONTAMINATION

Dedicated sampling equipment will be used to collect the soil characterization samples, thus, no
decontamination will be required. Spent sampling equipment will be disposed as investigation-
derived waste (IDW).

4.5 HANDLING INVESTIGATION-DERIVED WASTE

Any disposable equipment or other IDW will be handled in basic accordance with the procedures
specified in OU3-specific SOP No. 1IBW Management (se&ppendix A).

4.6 INVENTORY AND PROCUREMENT OF EQUIPMENT AND SUPPLIES

Prior to initiation of any sampling activities, it is the responsibility of the field team leader (FTL)
to review the respective SOPs (gggpendix A) and determine the equipment and supplies that
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are necessary to conduct sampling activities. The FTL will check the field equipment/supply
inventory and procure any additional equipment and supplies that are not already contained in
the field equipment supply inventory.

The following list summarizes the general equipment and supplies that will be required for most
of the studies:

= Sampling equipment — See Section 4.4 for sample collection SOPs and sampling
equipment lists.

» Field logbook— Used to document field sampling activities and any problems in sample
collection or deviations from this SAP/QAPP. See Section 4.7.1 for standard procedures
for field logbooks.

* Field sample data sheets (FSDSsFFSDSs are medium-specific forms that are used to
document sample details (i.e., sampling location, sample number, medium, field QC type,
etc.). See Section 4.7.1 for standard procedures for the completion of FSDSs. Libby Soil-
Like Sample & Location FSDS will be used.

= Sample number labelsSample numbers are sequential numbers with investigation-
specific prefixes. Sample number labels are pre-printed and checked out to the field
teams by the FTL (or their designee). To avoid potential transcription errors in the field,
multiple labels of the same sample number are prepared — one label is affixed to the
collected sample, one label is affixed to the FSDS. Labels may also be affixed to the field
logbook or other field documentation forms. See Section 4.7.1 for standard procedures
for the completion of FSDSs.

» Indelible ink pen, permanent markerindelible ink pens are used to complete required
manual data entry of information on the FSDS and in the field logbook (pencil may not
be used). Permanent markers may be used to write sample numbers on the sample
container if pre-printed labels are not available.

= Personal protective equipment (PPEAs required by the HASP.
= Digital camera— Used to document sampling locations and conditions.
= Global positioning system (GPS) unit, measuring wheel, stakdsed to identify and
mark sampling locations. See Section 4.3 for standard procedures in GPS documentation.
4.7  SAMPLE HANDLING AND CUSTODY

4.7.1 Sample ldentification and Documentation
Sample Labels

Samples will be labeled with sample identification (ID) numbers supplied by field administrative
staff and will be signed out by the sampling teams. Labels will be affixed on the outside of both
the inner and outer zip-top bags for soil samples.

Sample ID numbers will identify the samples collected during this sampling investigation using
the following format:

VW-1####
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where:

VW-1 = Prefix that designates samples collected under this Vermiculite Waste Removal
Action

##HH = A sequential four-digit number
Field Documentation

Field teams will record sample information on the most current version of the OU3-specific field
sample data sheet (FSDS) for each collected soil samplédgpemdix C) in accordance with
the procedures specified in OU3-specific SOP N&i€ld DocumentatiorfgseeAppendix A).

The field logbook is an accounting of activities at the Site and will duly note problems or
deviations from the governing SAP/QAPP or SOPs. Separate field logbooks will be kept for each
study and the cover of each field logbook will clearly indicate the name of the associated study.
Field logbooks will be completed prior to leaving a sampling location. Field logbooks will be
checked for completeness on a daily basis by the FTL (or their designee) for the first week of
each study. When incorrect field logbook completion procedures are discovered during these
checks, the errors will be discussed with the author of the entry and corrected. Erroneous
information recorded in a field logbook will be corrected with a single line strikeout, initial, and
date. The correct information will be entered in close proximity to the erroneous entry.

4.7.2 Field Sample Custody

Field sample custody will follow the requirements specified in OU3-specific SOP No. 9 (see
Appendix A). In brief, all teams will ensure that samples, while in their possession, are
maintained in a secure manner to prevent tampering, damage, or loss. All samples and FSDSs
will be relinquished by field staff to the field sample coordinator or a designated secure sample
storage location at the end of each day.

4.7.3 Chain-of-Custody Requirements

The chain-of-custody (COC) record is employed as physical evidence of sample custody and
control. This record system provides the means to identify, track, and monitor each individual
sample from the point of collection through final data reporting. A completed COC record is
required to accompany each shipment of samples. Sample custody will be maintained until final
disposition of the samples by the laboratory and acceptance of analytical results by the EPA.

The field sample coordinator will prepare a hard copy COC form using the 3-page carbon copy
forms developed specifically for use in this investigation fgggendix D). The bottom copy of

the COC will be retained by the field sample coordinator and the other two copies of the COC
will accompany the sample shipment.

If any errors are found on a COC after shipment, the hard copy of the COC retained by the field
sample coordinator will be corrected and a corrected COC will be provided to the laboratory
coordinator (LC) for distribution to the appropriate laboratory.

4.7.4 Sample Packaging and Shipping

Samples will be packaged and shipped in basic accordance with the procedures specified in
OU3-specific SOP No. &ample Handling and ShippirigeeAppendix A). In brief, samples
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will be hand-delivered to the facility or laboratory, picked up by a delivery service courier, or
shipped by a delivery service to the designated facility or laboratory, as applicable. For samples
requiring shipment, prior to sealing the shipping container, the field sample coordinator will
complete the bottom of the COC record and retain the bottom copy of the COC record for the

project record. The LC will instruct the field sample coordinator as to the appropriate laboratory
for each sample shipment.

4.7.5 Holding Times

In general, there are no holding time requirements for asbestos and the soil characterization
samples will not require special preservation prior to delivery to the laboratory.
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SECTION 5 SAMPLE PREPARATION AND ANALYSIS
REQUIREMENTS

5.1 SOIL METHODS AND REQUIREMENTS

5.1.1 Sample Preparation

All soil samples collected for asbestos analysis will be transmitted to the SPF located in Troy,
MT. Samples will be prepared in accordance with Libby-specific SOP ISSI-LIBBY-01. In brief,
the raw soil sample is dried and then split into two aliquots. One aliquot is placed into archive,
and the other aliquot is sieved into coarse (> % inch) and fine fractions. The fine fraction is
ground to reduce particles to a diameter of 250 um or less and this fine-ground portion is split
into 4 aliquots.

5.1.2 Sample Analysis

Each soil sample will be analyzed for LA in accordance with Libby-specific SOPs. The coarse
fraction (if any) will be examined using stereomicroscopy, and any particles of LA will be

removed and weighed in accordance with SOP SRC-LIBBY-01, referred to as “PLM-Grav”. One
of the fine ground fraction aliquots will be analyzed by PLM using the visual estimation method
in accordance with SOP SRC-LIBBY-03, referred to as “PLM-VE”. Mass fraction estimates of
LA and optical property details will be recorded on the Libby site-specific laboratory bench
sheets and electronic data deliverable (EDD) spreadsheets.

5.2 DATA REPORTING

5.2.1 Soil Preparation Facility

Samples will be prepared at the Troy SPF. At the SPF, a local SPF Scribe database is used to
track specific information associated with the soil sample preparation process. SPF personnel
perform data entry of preparation information from the sample drying and preparation log sheets
into an Excel spreadsheet. Preparation data are then uploaded from this spreadsheet into the local
SPF Scribe database. Soil sample preparation information will be published to Scribe.NET
regularly from the local SPF Scribe project database by the SPF sample coordinator.

5.2.2 Analytical Laboratories

Analytical results will be recorded and results transmitted using the Libby-specific EDD
spreadsheets for PLM-VE and PLM-Grav results. Standard project data reporting requirements
will be met for this dataset. Upon completion of the appropriate analyses, EDDs will be posted to
the Libby OU3 eRoom within the appropriate turn-around time. Hard copies of all analytical
laboratory data packages will be scanned and posted as a portable document format (PDF) to the
Libby OU3 eRoom. File names for scanned analytical laboratory data packages will include the
laboratory name and the job number to facilitate document organization (e.g., LabX_12345-

A.pdf).
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5.3 ANALYTICAL TURNAROUND TIME

Analytical turnaround time will be negotiated between the LC and the laboratory, with direction
from the EPA RPM. It is anticipated that a turnaround time of 2-3 weeks is acceptable for most
samples. This may be revised as determined necessary by the EPA.

5.4 CUSTODY PROCEDURES

5.4.1 Soil Preparation Facility

Samples will be prepared at the Troy SPF. At the SPF, the local SPF Scribe project database is
used by the SPF sample coordinator or the ESAT project data manager to prepare an electronic
COC. One hard copy of the COC will be generated from the electronic COC and will accompany
the sample shipment. The SPF sample coordinator will note the analytical priority level for the
samples (based on consultation with the LC) at the top of the COC. The SPF will sign and date
the COC and make a copy for the SPF project file. Information on the COC number and
analytical laboratory to which the soil samples were shipped is managed in a spreadsheet
maintained by the SPF sample coordinator (or their designee). A copy of this spreadsheet is
posted regularly to the Libby Laboratory eRoom.

If any errors are found on a COC after shipment to the analytical laboratory, the hard copy of the
COC retained by the SPF sample coordinator will be corrected with a single strikeout, initial, and
date. A copy of the corrected COC will be provided to the LC for distribution to the appropriate
laboratory. It is the responsibility of the SPF sample coordinator to make any corrections to the
local SPF Scribe project database and publish the corrected data to Scribe.NET.

5.4.2 Analytical Laboratories

Specific laboratory custody procedures are provided in each labora@ugkty Assurance
Management Planwhich have been independently reviewed at the time of laboratory
procurement. While specific laboratory sample custody procedures may differ between
laboratories, the basic laboratory sample custody process is described briefly below.

Upon receipt at the laboratory, each sample shipment will be inspected to assess the condition of
the shipment and the individual samples. This inspection will include verifying sample integrity.
The accompanying COC record will be cross-referenced with all of the samples in the shipment.
The laboratory sample coordinator will sign the COC record, email a copy of the final signed
COC to the SPF sample coordinator and the appropriate project data manager, and maintain a
copy for their project files.

Depending upon the laboratory-specific tracking procedures, the laboratory sample coordinator
may assign a unique laboratory identification number to each sample on the COC. This number,
if assigned, will identify the sample through all further handling at the laboratory. It is the
responsibility of the laboratory manager to ensure that internal logbooks and records are
maintained throughout sample preparation, analysis, and data reporting.
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5.5 ARCHIVING AND FINAL DISPOSITION

All samples and grids will be maintained in storage at the analytical laboratory unless otherwise
directed by the EPA. When authorized by the EPA, the laboratory will be responsible for proper
disposal of any remaining samples, sample containers, shipping containers, and packing
materials in accordance with sound environmental practice, based on the sample analytical
results. The laboratory will maintain proper records of waste disposal methods, and will have
disposal company contracts on file for inspection.
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SECTION 6 QUALITY ASSURANCE/QUALITY CONTROL
6.1 FIELD

Field quality assurance/quality control (QA/QC) activities include all processes and procedures
that have been designed to ensure that field samples are collected and documented properly, and
that any issues/deficiencies associated with field data collection or sample processing are quickly
identified and rectified. The following sections describe each of the components of the field
QA/QC program implemented at the Site.

6.1.1 Field Team Training

Asbestos is a hazardous substance that can increase the risk of cancer and serious non-cancer
effects in people who are exposed by inhalation. Therefore, all individuals involved in the
collection, packaging, and shipment of samples must have appropriate training. Prior to starting
any field work, any new field team member must complete the following, at a minimum:

Training Requirement Location of Documentation Specifying
Training Requirement Completion

Read and understand the governing Health and Safety HASP signature sheet
Plan (HASP)

Attend an orientation session with the field Health and| Orientation session attendance sheet
Safety (H&S) manager

Occupational Safety and Health Administration (OSHA)OSHA training certificates
40-Hour Hazardous Waste Operations and Emergency
Response (HAZWOPER) and relevant 8-hour refreshers

Current 40-hour HAZWOPER medical clearance Physician letter in the field personnel files
Respiratory protection training, Training certificate

as required by 29 CFR 1910.134

Asbestos awareness training, Training certificate

as required by 29 CFR 1910.1001

Sample collection techniques Orientation session attendance sheet

It is the responsibility of the field H&S manager to ensure that all training documentation is up-
to-date and on-file for each field team member.

A field readiness review meeting will be conducted prior to beginning field sampling activities,
to discuss and clarify the following:

= Objectives and scope of the fieldwork
= Equipment and training needs
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» Field operating procedures, schedules of events, and individual assignments
» Required QC measures
» Health and safety requirements

It is the responsibility of each field team member to review and understand all applicable
governing documents associated with this sampling program, including this SAP/QAPP, all
associated SOPs (sAppendix A), and the applicable HASP. The FTL will oversee all sample
collection activities to ensure that governing documents are implemented appropriately.

6.1.2 Modification Documentation

Minor deviations (i.e., those that will not impact data quality or usability) encountered in day-to-
day field work will be noted in the field logbook. Major deviations from this SAP/QAPP that
modify the sampling approach and associated guidance documents will be recorded on a field
record of modification (ROM) form (sekppendix B). Field ROMs will be completed by the

FTL, or by assigned field or technical staff. Each completed ROM is assigned a unique number
that is specific to each investigation (e.g., VWR-OU3-01) by the EPA RPM or their delegate.
Once a form is prepared, it is submitted to the EPA RPM for review and approval. Copies of
approved field ROMs are available in the OU3 eRoom and are posted to the OU3 website.

6.1.3 Field Quality Control Samples

Field-based QC samples are those samples which 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
should be treated in the same way as a field sample.

Soil

Field duplicate samples will be collected as part of the soil sampling for this investigation. Field
duplicates for soil are collected from the same area as the parent sample but from different
individual sampling points. These samples are 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).

Soil field duplicate samples will be collected at a rate of 1 field duplicate per 10 field samples
(10%). It is the responsibility of the FTL to ensure that the appropriate number of field duplicates
is collected. Each field duplicate is given a unique sample number, and field personnel record the
sample number of the associated co-located sample in the parent sample number field of the
FSDS. The same station location is assigned to the field duplicate sample as the parent field
sample. Field duplicates will be sent for analysis by the same method as field samples and are
blind to the laboratories (i.e., the laboratory cannot distinguish between field samples and field
duplicates).

Field duplicate results analyzed by PLM will be considered concordant if the reported semi-
guantitative bin result for the field duplicate is within one bin of the original parent field sample.
The variability between the field duplicate and the associated parent field sample reflects the
combined variation in sample heterogeneity and the variation due to measurement error. Because
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field duplicate samples are expected to have inherent variability that is random and may be either
small or large, typically, there is no quantitative requirement for the agreement of field
duplicates. Rather, results are used to determine the magnitude of this variability to evaluate data
usability. In general, if the concordance rate for field duplicate samples is less than 20% for the
investigation, the data usability assessment should alert data users to this inherent variability.

Equipment Rinsates

Because only dedicated sampling equipment will be used to collect soil characterization samples
during the removal action, no equipment rinsate samples will be collected or analyzed.

6.2 PREPARATION FACILITY

All soil samples submitted for analysis by the Libby-specific PLM methods (i.e., PLM-Grav and
PLM-VE) are first processed in accordance with SOP ISSI-LIBBY-01. This processing includes
drying, splitting, sieving, grinding, and archiving. These sample processing activities will be
completed at the SPF located in Troy, Montana, referred to as the “Troy SPF".

The QA/QC of the soil preparation process is maintained by adherence to standard preparation
procedures, submission of preparation QC samples, facilities monitoring, and audits. These
procedures and requirements are summarized below. Detailed information regarding soll

preparation procedures and requirements for the Troy SPF can be found in SOP ISSI-LIBBY-01,

the Soil Sample Preparation Work Plaand theESAT Site Safety Plan

6.2.1 Training and Personnel Requirements

Personnel performing sample preparation activities must have read and understGmil the
Sample Preparation Work Plarthe SPF HASP, and all associated SOPs and governing
documents for soil preparation (e.g., SOP ISSI-LIBBY-01). In addition, all personnel must have
completed 40-hour OSHA HAZWOPER training, annual updates, annual respirator fit tests, and
annual or semi-annual physicals, as required.

Prior to performing activities at the Troy SPF, new personnel will be instructed by an
experienced member of the SPF staff and training sessions will be documented in the SPF
project files. It is the responsibility of the SPF quality assurance manager (QAM) to ensure that
all personnel have completed the required training requirements.

6.2.2 Modification Documentation

When changes or revisions are needed to improve or document specifics about sample
preparation procedures used by the Troy SPF, these changes are documented using a laboratory
ROM form (seeAppendix B). The SPF ROM form provides a standardized format for tracking
procedural changes in sample preparation and allows project managers to assess potential
impacts on the quality of the data being collected. SPF ROMs will be completed by the
appropriate SPF or technical staff. Once a form is prepared, it is submitted to the ESAT QAM
(or their designee) for review. Final review and approval is provided by the appropriate EPA
RPM. Copies of approved SPF ROMs are available in the Libby Laboratory eRoom.
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6.2.3 Preparation QC Samples

Four types of preparation QC samples are collected during the soil preparation process: sand
blanks, drying blanks, grinding blanks, and preparation duplicates. Each type of preparation QC
sample is described in more detail below.

Sand Blank

A sand blank is a sample of store-bought quartz sand that is analyzed to ensure that the quartz
sand matrix used for drying and grinding blanks is asbestos-free. Detailed procedures for this
certification process are provided in ESAT SOP PLM-02Bank Sand Certification by
Polarized Light Microscopyin brief, for each bag of sand, about 800 grams of sand are removed
and split into 40 sand blank aliquots of roughly equal size. Each sand blank is evaluated using
stereomicroscopic examination and analyzed by PLM-VE. If a sand blank has detected asbestos,
it is re-analyzed by a second PLM analyst to verify the presence of asbestos. The sand is certified
as asbestos-free if all 40 sand blanks are non-detect for asbestos. The entire bag of sand is
rejected for use if any asbestos is detected in the sand blanks. Only sand bags that are certified as
asbestos-free will be utilized in the SPF.

Drying Blank

A drying blank consists of approximately 100 to 200 grams of asbestos-free quartz sand that is
processed with each batch of field samples that are dried together (usually this is approximately
125 samples per batch). The drying blank is then processed identically to field samples. Drying
blanks determine if cross-contamination between samples is occurring during sample drying.
One drying blank will be processed with each drying batch per oven. It is the responsibility of
the SPF QAM to ensure that the appropriate number of drying blanks is collected. Each drying
blank is given a unique sample number that is investigation-specific, as provided by the field
sample coordinator (i.e., a subset of sample numbers for each investigation will be provided for
use by the SPF). SPF personnel will record the sample number of the drying blank on the sample
drying log sheet.

It is the responsibility of the QATS contractor to review the drying blank results and notify the
SPF QAM immediately if drying blank results do not meet acceptance criteria and if corrective
actions are necessary. If asbestos is detected by PLM-VE in the drying blank (i.e., result is not
Bin A), a qualifier of “DB” will be added to the related field sample results in the project
database that were dried at the same time as the detected drying blank to denote that the
associated drying blank had detected asbestos. In addition, the drying oven will be thoroughly
cleaned. If asbestos continues to be detected in drying blanks after cleaning occurs, sample
processing must stop and the drying method and decontamination procedures will be evaluated
to rectify any cross-contamination issues.

Grinding Blank

A grinding blank consists of asbestos-free quartz sand and is processed along with the field
samples on days that field samples are ground. Grinding blanks determine if decontamination
procedures of laboratory soil processing equipment used for sample grinding and splitting are
adequate to prevent cross-contamination. Grinding blanks are prepared at a frequency of one per
grinding batch per grinder per day. It is the responsibility of the SPF QAM to ensure that the
appropriate number of grinding blanks is collected. Each grinding blank is given a unique sample
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number that is investigation-specific, as provided by the field sample coordinator. SPF personnel
will record the sample number of the grinding blank on the sample preparation log sheet.

It is the responsibility of the QATS contractor to review the grinding blank results and notify the
SPF QAM immediately if drying blank results do not meet acceptance criteria and if corrective
actions are necessary. If any asbestos is detected by PLM-VE in the grinding blank (i.e., result is
not Bin A), a qualifier of “GB” will be added to the related field sample results in the project
database that were ground at the same time as the detected grinding blank to denote that the
associated grinding blank had detected asbestos. In addition, the grinder will be thoroughly
cleaned. If asbestos continues to be detected in grinding blanks after cleaning occurs, sample
processing must stop and the grinding method and decontamination procedures will be evaluated
to rectify any cross-contamination issues.

Preparation Duplicate

Preparation duplicates are splits of field samples submitted for sample preparation. The
preparation duplicates are used to evaluate the variability that arises during the soil preparation
and analysis steps. After drying, but prior to sieving, a preparation duplicate is prepared by using
a riffle splitter to divide the field sample (after an archive split has been created) into two
approximately equal portions, creating a parent and duplicate sample.

Preparation duplicate samples are prepared at a rate of 1 per 20 samples (5%) of samples
prepared. It is the responsibility of the SPF QAM to ensure that the appropriate number of
preparation duplicates is prepared. Each preparation duplicate is given a unique sample number
that is investigation-specific, as provided by the field sample coordinator. SPF personnel will
record the sample number of the preparation duplicate and its associated parent field sample on
the sample preparation log sheet. Preparation duplicates are submitted blind to the laboratory for
analysis by the same analytical method as the parent sample.

Preparation duplicate results will be considered concordant if the reported PLM bin for the
preparation duplicate is within one bin of the original parent field sample. The variability
between the preparation duplicate and the associated field sample reflects the combined variation
due to sample preparation and due to measurement error. Results for preparation duplicate
samples are evaluated by the QATS contractor (or their designee). If the concordance rate for
preparation duplicate samples is less than 10%, the QATS contractor will notify the SPF QAM to
determine if corrective action is needed.

6.2.4 Performance Evaluation Standards

The USGS has prepared several Site-specific reference materials for LA in soil that are utilized
as performance evaluation (PE) standards to evaluate PLM-VE Ilaboratory accuracy and
precision. These PE standards are kept in storage at the Troy SPF and are inserted into the
sample train during soil sample processing. In accordance with SOP ISSI-LIBBY-01, PE
standards are inserted both pre- and post-processing. PE standards of varying nominal levels will
be inserted at a rate of at least one per month per PLM laboratory when soil processing is
occurring.

It is the responsibility of the SPF QAM to ensure that the appropriate number of PE standards is
inserted. Each PE standard is given a unique sample number that is investigation-specific, as
provided by the field sample coordinator. SPF personnel will record the sample number of the
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PE standard, the nominal level of the PE standard, and whether it was inserted pre- or post-
processing on the sample preparation log sheet. PE standards are submitted blind to the
laboratory for analysis by the same analytical method as the field samples.

Results for PE standards will be evaluated by the QATS contractor (or their designee). PE
standard results are ranked as acceptable if the correct semi-quantitative bin is reported, as
determined by the nominal concentration of the PE standard. The LC should be notified if PE
standard results do not meet acceptance criteria. Corrective action will be taken if the PE
standards demonstrate issues with accuracy and/or bias in PLM-VE results reporting. Examples
of corrective actions that may be taken include reanalysis and/or re-preparation, collaboration
between and among laboratories to address potential differences in analysis methods, and analyst
re-training.

6.3 ANALYTICAL LABORATORY

Laboratories selected for analysis of samples for asbestos are part of the Libby analytical team.
These laboratories have all demonstrated experience and expertise in analysis of LA in
environmental media, and all are part of an on-going site-specific QA program designed to
ensure accuracy of analytical and consistency of reported analytical results between laboratories.
These laboratories are audited by the EPA QATS contractor (see Section 8.1.2) and the National
Voluntary Laboratory Accreditation Program (NVLAP) on a regular basis.

Laboratory QA/QC activities include all processes and procedures that have been designed to
ensure that data generated by an analytical laboratory are of high quality and that any problems
in sample preparation or analysis that may occur are quickly identified and rectified.
Laboratories handling samples collected as part of this sampling investigation will be provided a
copy of and will adhere to the requirements of this SAP/QAPP. This section describes the
laboratory QA/QC procedures that are required of each laboratory that analyzes field samples
from OUS3.

6.3.1 Laboratory Quality Assurance Management Plan

Each analytical laboratory has developed a laboratory-spe@ificManagement Plarthat
provides a detailed description of the procedures and policies that are in place at their laboratory
to ensure laboratory quality. This laborat@A Management Plawill include information on
standard laboratory methods and SOPSs, instrument testing, inspection, maintenance, and
calibration requirements, procedures for inspection of supplies and consumables, analyst
training, facility contamination monitoring, and internal auditing. These laborafphy
Management Planare reviewed and approved by the LC when the subcontracting agreement is
established. Copies of all laborato@A Management Planr each project laboratory are
maintained by the LC. The QATS contractor will also review the labor&éryManagement

Plan during the annual EPA laboratory audit (see Section 8.1.2).

6.3.2 Certifications

All analytical laboratories participating in the analysis of samples for the Libby project are
subject to national, local, and project-specific certifications and requirements. Each laboratory is
accredited by the National Institute of Standards and Technology (NIST)/NVLAP for the
analysis of bulk asbestos by PLM. This includes the analysis of NIST/NVLAP standard
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reference materials (SRMs), or other verified quantitative standards, and successful participation
in two proficiency rounds per year each of bulk asbestos by PLM.

Copies of recent proficiency examinations from NVLAP or an equivalent program are
maintained by each participating analytical laboratory. Many of the laboratories also maintain
certifications from other state and local agencies. Copies of all proficiency examinations and
certifications are also maintained by the LC.

Each laboratory working on the Libby project is also required to pass an on-site EPA laboratory
audit. The details of this EPA audit are discussed in Section 8.1.2. The LC also reserves the right
to conduct any additional investigations deemed necessary to determine the ability of each
laboratory to perform the work. Each laboratory also maintains appropriate certifications from
the state and possibly other certifying bodies (e.g., New York State Department of Health
(NYSDOH)) for methods and parameters that may also be of interest to the Libby project. These
certifications require that each laboratory has all applicable state licenses and employs only
qualified personnel. Laboratory personnel working on the Libby project are reviewed for
requisite experience and technical competence to perform asbestos analyses. Copies of personnel
resumes are maintained for each participating laboratory by the LC in the Libby project file.

6.3.3 Laboratory Team Training/Mentoring Program
Initial Mentoring

The orientation program to help new laboratories gain the skills needed to perform reliable
analyses at the Site involves successful completion of a training/mentoring program that was
developed for new laboratories prior to their analysis of Libby field samples. All new
laboratories are required to participate in this program. The program includes training provided
by the QATS contractor and/or senior personnel from other Libby team laboratories. The
training/mentoring process includes a review of morphological, optical, chemical, and electron
diffraction characteristics of LA, as well as training on project-specific analytical methodology,
documentation, and administrative procedures used on the Libby site. The mentoring process
also includes a general EPA audit, which is performed by the QATS contractor, to determine the
general capabilities of the laboratory, the adequacy of facilities and instrumentation, and evaluate
of the laboratory quality management system. The mentor will also review the analysis of at least
one sample by each type of analytical method with the trainee laboratory.

Once the laboratory has satisfactorily completed the training/mentoring program, they can begin
to support the analysis of Libby field samples. Initially, all submitted analytical results will
undergo a detailed data verification and validation review (see Section D2). The frequency of
these reviews can be reduced if no issues are identified. The QATS contractor may also perform
a subsequent EPA audit to evaluate analyses of Libby field samples.

Site-Specific Reference Materials

USGS has also prepared site-specific reference materials for LA in soil to be utilized during
PLM visual estimation analysis (EPA 2008f). These reference materials were prepared by adding
aliquots of LA spiking material to uncontaminated Libby soils to obtain nominal LA

concentrations of 0.2% and 1.0% (by weight). Each laboratory was provided with samples of
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these reference materials for use in training PLM analysts in the visual estimation of LA levels in
soil. In addition, aliquots of these reference materials (as well as other spiked soils) are also
utilized as PE standards to evaluate PLM laboratory accuracy.

Regular Technical Discussions

On-going training and communication is an essential component of QA for the Libby project. To
ensure that all laboratories are aware of any technical or procedural issues that may arise, a
regular teleconference is held between the EPA, their contractors, and each of the participating
laboratories. Other experts (e.g., USGS) are invited to participate when needed. These calls cover
all aspects of the analytical process, including sample flow, information processing, technical
issues, analytical method procedures and development, documentation issues, project-specific
laboratory modifications, and pertinent asbestos publications.

Professional/Technical Meetings

Another important aspect of laboratory team training has been the participation in technical
conferences. The first of these technical conferences was hosted by USGS in Denver, Colorado,
in February 2001, and was followed by another held in December 2002. The Libby laboratory
team has also convened on multiple occasions at the ASTM Johnston Conference in Burlington,
Vermont, including in July 2002, July 2005, July 2008, and July 2011, and at the Michael E.
Beard Asbestos Conference in San Antonio, Texas in January 2010. In addition, members of the
Libby laboratory team attended an EPA workshop to develop a method to determine whether LA
is present in a sample of vermiculite attic insulation held in February 2004 in Alexandria,
Virginia. These conferences enable the Libby laboratory and technical team members to have an
on-going exchange of information regarding all analytical and technical aspects of the project,
including the benefits of learning about developments by others.

6.3.4 Analyst Training

All PLM analysts for the Libby project are expected to be familiar with routine chemical
laboratory procedures, principles of optical mineralogy, and proficient in EPA Method 600/R-
93/116, NIOSH Method 9002, CARB Method 435, and Site-specific SOPs SRC-LIBBY-01 and
SRC-LIBBY-03. Analysts with less than one year of experience specific to the Libby project are
required to participate in the laboratory mentoring program to obtain additional guidance and
instruction. This training is provided by the laboratory managers and/or senior PLM analysts that
are familiar with the types of asbestos and analytical challenges encountered at the Site. Before
performing any Site analyses, the analyst must demonstrate the ability to generate acceptable
accuracy and precision for the LA-specific reference materials.

Satisfactory completion of each of these training tasks must be approved by a senior PLM
analyst. A training checklist or logbook is used to ensure that the analyst has satisfactorily
completed each specific training requirement. It is the responsibility of the laboratory QAM to
ensure that all analysts have completed the required training requirements.

6.3.5 Modification Documentation

When changes or revisions are needed to improve or document specifics about analytical
methods or procedures used by the laboratory, these changes are documented using a laboratory
ROM form (seeAppendix B). The laboratory ROM form provides a standardized format for
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tracking procedural changes in sample analysis and allows project managers to assess potential
impacts on the quality of the data being collected. Laboratory ROMs will be completed by the
appropriate laboratory or technical staff. Once a form is prepared, it is submitted to the EPA
RPM for review and approval. Copies of approved laboratory ROMs are available in the Libby
Laboratory eRoom.

6.3.6 Analytical Laboratory QC Analyses

Laboratory QC for PLM-Grav is ensured through compliance with laboratory-based QC
requirements for the NIOSH Method 9002, as specified by NVLAP. No additional project-
specific QC requirements have been established for PLM-Grav.

Laboratory-based QC requirements for PLM-VE are specified in SOP SRC-LIBBY-03. Three
types of laboratory-based QC analyses are performed for PLM-VE, including laboratory
duplicates, inter-laboratory analyses, and PE standards. Detailed information on the Libby-
specific requirements for each type of PLM-VE QC analysis, including the minimum frequency
rates, selection procedures, acceptance criteria, and corrective actions are provided in SOP SRC-
LIBBY-03, with the following investigation-specific modifications:

= Laboratory QC sample frequency requirements should be applied on an OU3-specific
basis.

With the exception of inter-laboratory analyses, it is the responsibility of the laboratory manager
to ensure that the proper number of PLM-VE QC analyses is completed. Inter-laboratory
analyses for PLM-VE will be selected post hoc by the QATS contractor (or their designee) in
accordance with the selection procedures presented in SOP SRC-LIBBY-03. The LC will
provide the list of selected inter-laboratory analyses to the laboratory manager and will facilitate
the exchange of samples between the analytical laboratories.

6.4 INSTRUMENT MAINTENANCE AND CALIBRATION

6.4.1 Field Equipment

All field equipment should be maintained and calibrated in basic accordance with manufacturer
specifications. When a piece of equipment is found to be operating incorrectly, the piece of
equipment will be labeled “out of order” and placed in a separate area from the rest of the
sampling equipment. The person who identified the equipment as “out of order” will notify the
FTL overseeing the investigation activities. It is the responsibility of the FTL to facilitate repair
of the out-of-order equipment. This may include having appropriately trained field team
members complete the repair or shipping the malfunctioning equipment to the manufacturer.
Field team members will have access to basic tools required to make field acceptable repairs.
This will ensure timely repair of any “out of order” equipment.

6.4.2 Sample Preparation Equipment

Soil processing instrumentation requiring calibration or routine function checks include sample
grinders, drying ovens, ventilation hood, high-efficiency particulate air (HEPA) vacuum, hood
anemometer, and the analytical balance. A detailed description of the calibration and
maintenance procedures for each type of equipment is provided Svith®ample Preparation
Work Plan
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Calibration and maintenance checks are documented on equipment-specific calibration and
maintenance log sheets, as provided in SOP ISSI-LIBBY-01, Attachments 4 through 6. These
calibration and maintenance log sheets are kept in a ringed binder, pre-numbered with the
equipment number and arranged according to equipment type. It is the responsibility of the SPF
QAM (or their designee) to verify that the calibration of each piece of equipment is checked
daily and is operating within normal parameters.

6.4.3 Laboratory Instruments

The laboratory manager is responsible for ensuring that all laboratory instruments used for this
project are maintained and calibrated in accordance with the manufacturer’s instructions. If any
deficiencies in instrument function are identified, all analyses shall be halted until the deficiency
is corrected. The laboratory shall maintain a log that documents all routine maintenance and
calibration activities, as well as any significant repair events, including documentation that the
deficiency has been corrected.

6.5 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

6.5.1 Field

In advance of field activities, the FTL will check the field equipment/supply inventory and
procure any additional equipment and supplies that are needed. The FTL will also ensure any in-
house measurement and test equipment used to collect data/samples as part of this SAP/QAPP is
in good, working order, and any procured equipment is acceptance tested prior to use. Any items
that the FTL determines unacceptable will be removed from inventory and repaired or replaced
as necessatry.

6.5.2 Laboratory

The laboratory managers are responsible for ensuring that all reagents and disposable equipment
used in this project are free of asbestos contamination. This is demonstrated by the collection of
blank samples.
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SECTION 7 DATA MANAGEMENT

All data generated as part of the Vermiculite Waste Removal Action will be maintained in an
OU3-specific Microsoft Access® database. This will be a relational database with tables
designed to store information on station location, sample collection details, preparation and
analysis details, and analytical results.

7.1 ROLES AND RESPONSIBILITIES FOR DATA FLOW

7.1.1 Field Personnel

Remedium contractors (MWH and Chapman Construction Inc.) will perform all sample
collection in accordance with this SAP/QAPP. In the field, sample details will be documented on
hard copy media-specific FSDS forms and in field log books. COC information will be
documented on hard copy forms. FSDS and COC information will be manually entered by
Remedium’s field data manager (or their designee) into a field-sjeCiti@ database using
electronic data entry forms. Use of electronic data entry forms ensures the accuracy of data entry
and helps maintain data integrity. For example, data entry forms utilize drop-down menus and
check boxes whenever possible. These features allow the data entry personnel to select from a set
of standard inputs, thereby preventing duplication and transcription errors and limiting the
number of available selections (e.g., media types). In addition, entry into a database allows for
the incorporation of data entry checks. For example, the database will allow a unique sample ID
to only be entered once, thus ensuring that duplicate records cannot be created.

Entry of FSDS forms and COC information will be completed weekly, or more frequently as
conditions permit. Copies of all FSDS forms, COC forms, and field log books will be scanned
and posted in portable document format (PDF) to the OU3 eRsitenon a weekly basis. This
eRoom will have controlled access (i.e., user name and password are required) to ensure data
access is limited to appropriate project-related personnel. File names for scanned FSDS forms,
COC forms, and field log books will include the sample date in the format YYYYMMDD to
facilitate document organization (e.g., FSDS_20110412.pdf). Electronic copies of all digital
photographs will also be posted weekly to the Libby OU3 eRoom. File names for digital
photographs will include the station identifier, the sample date, and photograph identifier (e.qg.,
ST-1_20110412_12345.tif).

After FSDS data entry is completed, a copy of the field-specific OU3 database will be posted by
the field data manager to the Libby OU3 eRoom weekly, or more frequently as conditions

¢ The field-specific OU3 database is a simplified version of the master OU3 database. This simplified
database includes only the station and sample recording and tracking tables, as well as the FSDS and COC
data entry forms.

4 https://team.cdm.com/eRoom/mt/LibbyOU3
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permit. The field-specific OU3 database posted to the eRoom site will include the post date in
the file name (e.g., FieldOU3DB_20110516.mdb).

7.1.2 Troy SPF Personnel

All soil sample preparation will be performed by the Troy SPF. The Troy SPF utilizes a local
SPF Scribe project database to maintain soil sample preparation information. Soil preparation
information from the preparation log sheets is entered into the local SPF Scribe project database
by SPF personnel. After the data entry is checked against the original forms, it is the
responsibility of the SPF manager (or their designee) to publish soil sample preparation
information from the local SPF Scribe database to Scribe.NET.

It is the responsibility of the OU3 data manager (CDM Smith) to subscribe to the SPF Scribe
project database and upload relevant information on soil sample preparation (e.g., mass
associated with each sample fraction) and COC tracking details for OU3 samples into the master
OU3 project database.

7.1.3 Analytical Laboratory Personnel

As described in Section 5.2, each of the laboratories performing asbestos analyses for the
sampling investigation are required to utilize all applicable OU3-specific Microsoft Excel®
spreadsheets for asbestos data recording and electronic submittals. Upon completion of the
appropriate analyses, EDDs along with scanned copies of all analytical laboratory data packages
will be posted to the Libby OU3 eRoom.

7.1.4 Database Administrators

Day-to-day operations of the master OU3 database will be under the control of EPA contractors.
The primary database administrator (CDM Smith) will be responsible for sample tracking,
uploading new data, performing error checks, and making any necessary data corrections. New
records will be added to the master OU3 database within an appropriate time period of FSDS
and/or EDD receipt.

7.2 MASTER OU3 PROJECT DATABASE

The master OU3 project database is a relational Microsoft Access® database developed
specifically for OU3. ThelLibby OU3 Database User's Guidagrovides an overview of the
master OU3 project database structure and content. The most recent version of this User’'s Guide
is provided on the OU3 website.

The master OU3 project database is kept on the CDM Smith server in Denver, Colorado.
Incremental backups of the master OU3 project database are performed daily Monday through
Friday, and a full backup is performed each Saturday.

7.3 DATA REPORTING

Field summary reports are prepared by MWH. Analytical results summaries are included in the
OU3 investigation-specific SAPs and will be provided in the Data Summary Report (in
preparation), which are available on the OU3 website. Specialized requests for data summaries
may be submitted to the EPA RPM.
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7.4  DATA STORAGE

All original data records (both hard copy and electronic) will be cataloged and stored in their
original form until otherwise directed by the EPA RPM. At the termination of this project, all
original data records will be provided to the EPA RPM for incorporation into the Site project
files.
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SECTION 8 ASSESSMENT AND OVERSIGHT

Assessments and oversight reports to management are necessary to ensure that procedures are
followed as required and that any deviations from procedures are documented. These reports also
serve to keep management current on field activities.

8.1  ASSESSMENTS

8.1.1 Field Oversight

The EPA field oversight contractor (HDR Engineering) will perform field audits of sampling
collection activities as part of the soil collection efforts. The EPA field auditor has the authority
to direct changes in field activities, or to halt field activities if needed until a remedy to an
unexpected problem can be identified. Field audit findings are documented in audit reports
issued by the entity performing the audit, and are often discussed with the project management
team before the auditors leave the Site. Corrective actions will be immediately implemented, as
appropriate. A copy of the field audit report will be provided to the EPA RPM and the QATS
contractor.

8.1.2 SPF Audits

Internal audits of the SPF are conducted by the SPF QAM periodically to evaluate personnel in
their day-to-day activities and to ensure that all processes and procedures are performed in
accordance with governing documents and SOPs. All aspects of sample preparation, as well as
sample handling, custody, and shipping are evaluated. If any issues are identified, SPF personnel
are notified and retrained as appropriate. Audit reports will be completed following each
laboratory audit. A copy of the internal audit report, as well as any corrective action reports, will
be provided to the LC and the QATS contractor.

Internal audits will be conducted following any significant procedural changes to the soll
preparation processes or other SPF governing documents, to ensure the new methods are
implemented and followed appropriately.

The Troy SPF is also required to participate in an annual on-site laboratory audit carried out by
the EPA through the QATS contract. Audits consist of an evaluation of facility practices and
procedures associated with the preparation of soil samples. A checklist of requirements, as
derived from the applicable governing documents and SOPs, is prepared by the auditor prior to
the audit, and used during the on-site evaluation. Evaluation of the facility is made by reviewing
SPF documentation, observing sample processing, and interviewing personnel.

It is the responsibility of the QATS contractor to prepare an On-site Audit Report following the
SPF audit. The On-site Audit Report includes both a summary of the audit results and completed
checklist(s), as well as recommendations for corrective actions, as appropriate. Responses from
each SPF to any deficiencies noted in the On-site Audit Report are also maintained with the
respective reports.

It is the responsibility of the QATS contractor to prepare an On-Site Audit Trend Analysis
Report on an annual basis. This report shall include a compilation and trend analysis of the on-
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site audit findings and recommendations. The purpose of this reported is to identify SPF
performance problems and isolate the potential causes.

8.1.3 Laboratory Audits

Each laboratory working on the Libby project is required to participate in an annual on-site
laboratory audit carried out by the EPA through the QATS contract. These audits are performed
by EPA personnel (and their contractors), that are external to and independent of, the Libby
laboratory team members. These audits ensure that each analytical laboratory meets the basic
capability and quality standards associated with analytical methods for asbestos used at the
Libby site. They also provide information on the availability of sufficient laboratory capacity to
meet potential testing needs associated with the Site.

External Audits

Audits consist of several days of technical and evidentiary review of each laboratory. The
technical portion of the audit involves an evaluation of laboratory practices and procedures
associated with the preparation and analysis of samples for the identification of asbestos. The
evidentiary portion of the audit involves an evaluation of data packages, record keeping, SOPs,
and the laboratory QA manual. A checklist of method-specific requirements for the commonly
used methods for asbestos analysis is prepared by the auditor prior to the audit, and used during
the on-site laboratory evaluation.

Evaluation of the capability for a laboratory to analyze a sample by a specific method is made by
observing analysts performing actual sample analyses and interviewing each analyst responsible
for the analyses. Observations and responses to questions concerning items on each method-
specific checklist are noted. The determination as to whether the laboratory has the capability to
analyze a sample by a specific method depends on how well the analysts follow the protocols
detailed in the formal method, how well the analysts follow the laboratory-specific method
SOPs, and how the analysts respond to method-specific questions.

Evaluation of the laboratory to be sufficient in the evidentiary aspect of the audit is made by
reviewing laboratory documentation and interviewing laboratory personnel responsible for
maintaining laboratory documentation. This includes personnel responsible for sample check-in,
data review, QA procedures, document control, and record archiving. Certain analysts
responsible for method quality control, instrument calibration, and document control are also
interviewed in this aspect of the audit. Determination as to the capability to be sufficient in this
aspect is made based on staff responses to questions and a review of archived data packages and
QC documents.

It is the responsibility of the QATS contractor to prepare an On-site Audit Report for each
analytical laboratory participating in the Libby program. These reports are handled as business
confidential items. The On-site Audit Report includes both a summary of the audit results and
completed checklist(s), as well as recommendations for corrective actions, as appropriate.
Responses from each laboratory to any deficiencies noted in the On-site Audit Report are also
maintained with the respective reports.

It is the responsibility of the QATS contractor to prepare an On-Site Audit Trend Analysis
Report on an annual basis. This report shall include a compilation and trend analysis of the on-
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site audit findings and recommendations. The purpose of this reported is to identify common
asbestos laboratory performance problems and isolate the potential causes.

Internal Audits

Each laboratory will also conduct periodic internal audits of their specific operations. Details on
these internal audits are provided in the laboratory QA Management Plan. The laboratory QAM
should immediately contact the LC and the QATS contractor if any issues are identified during
internal audits that may impact data quality for OU3 samples.

8.2 RESPONSE ACTIONS

Corrective response actions will be implemented on a case-by-case basis to address quality
problems. Minor actions taken to immediately correct a quality problem will be documented in
the applicable field or laboratory logbooks and a verbal report will be provided to the appropriate
manager (e.g., the FTL or LC). Major corrective actions will be approved by the EPA RPM and
the appropriate manager prior to implementation of the change. Major response actions are those
that address problems that may affect the quality or objective of the investigation, this includes,
but is not limited to, quality control issues; missing, broken, or compromised samples; station
accessibility issues; and changes in field schedules or analytical deliverable dates. The EPA
RPM for OU3 will be notified when quality problems arise that cannot be corrected quickly
through routine procedures (contact information is provided below):

Christina Progess

U.S. EPA Region 8

1595 Wynkoop Street

Denver, CO 80202

Tel: (303) 312-6009

Fax: (303) 312-7151

E-mail: progess.christina@epa.gov

In addition, when modifications to this SAP/QAPP are required, either for field or laboratory
activities, a ROM must be completed and approved by the EPA RPM prior to implementation.

8.3 REPORTS TO MANAGEMENT

No regularly-scheduled written reports to management are planned as part of this project.
However, reports will be provided to management for routine audits and whenever quality
problems are encountered. Field and analytical staff will promptly communicate any difficulties
or problems in implementation of the SAP/QAPP to the EPA, and may recommend changes as
needed. If any revisions to this SAP/QAPP are needed, the EPA RPM will approve these
revisions before implementation by field or analytical staff.
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SECTION 9 DATA VALIDATION AND USABILITY
9.1 DATA REVIEW, VERIFICATION AND VALIDATION

9.1.1 Data Review

Data review of project data typically occurs at the time of data reporting by the data users and
includes cross-checking that sample IDs and sample dates have been reported correctly and that
calculated analytical sensitivities or reported values are as expected. If discrepancies are found,
the data user will contact the database administrator (CDM Smith), who will then notify the
appropriate entity (field, preparation facility, or laboratory) in order to correct the issue.

9.1.2 Criteria for LA Measurement Acceptability

For PLM analyses, the following factors will be considered in determining the acceptability of
LA measurements soil samples:

» Results of performance evaluation (PE) standard analyBed] accuracy of visual
estimation results is evaluated using LA-specific PE standards. If the results for these PE
standards are not within the project-specific acceptance criteria, results should be given
low confidence.

» Results of QC sample$his includes field, preparation, and laboratory QC samples. If
agreement between original and repeat analyses (i.e., duplicate analyses, inter-laboratory
analyses) is strongly discordant, results for those samples should be given low
confidence. If significant LA contamination is detected in preparation blanks, all samples
prepared on that day should be considered to be potentially biased high.

9.1.3 Data Verification Method

Data verification includes checking that results have been transferred correctly from the original
hand-written, hard copy field and analytical laboratory documentation to the OU3 project
database. The goal of data verification is to identify and correct data reporting errors.

For analytical laboratories that utilize the OU3-specific EDD spreadsheets, data checking of
reported analytical results begins with automatic QC checks that have been built into the
spreadsheets. In addition to these automated checks, a detailed manual data verification effort
will be performed for 100% of all soil samples and analysis results. This data verification process
utilizes Site-specific SOPs developed to ensure PLM results and field sample information in the
OU3 database are accurate and reliable:

= EPA-LIBBY-10 —SOP for PLM Data Review and Data Entry VerificatioThis Site-
specific SOP describes the steps for the verification of PLM analyses, based on a review
of the laboratory bench sheets, and verification of the transfer of results from the bench
sheets into the project database.

= EPA-LIBBY-11 —SOP for FSDS Data Review and Data Entry Verificatiohhis Site-
specific SOP describes the steps for the verification of field sample information, based on
a review of the FSDS form, and verification of the transfer of results from the FSDS
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forms into the project database. An FSDS review is performed on all samples selected for
PLM data verification.

The data verification review ensures that any data reporting issues are identified and rectified to
limit any impact on overall data quality. If issues are identified during the data verification, the
frequency of these checks may be increased as appropriate.

Data verification will be performed by appropriate CDM Smith staff who are familiar with
project-specific data reporting, analytical methods, and investigation requirements. The data
verifier will prepare a data verification report (template reports are included in the SOPs) to
summarize any issues identified and necessary corrections. A copy of this report will be provided
to the appropriate project data manager, LC, and the EPA RPM. It is the responsibility of the
OU3 database manager (CDM Smith) to coordinate with the FTL and/or LC to resolve any OU3
project database corrections and address any recommended field or laboratory procedural
changes from the data verifier. The OU3 database manager is also responsible for electronically
tracking in the project database which data have been verified, who performed the verification,
and when.

9.1.4 Data Validation Method

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 will be performed by the
QATS contractor (or their designee), with support from technical support staff that are familiar
with project-specific data reporting, analytical methods, and investigation requirements.

Data validation for asbestos should be performed in basic accordance withatioeal
Functional Guidelines (NFG) for Asbestos Data ReviB®A 2011d), and should include an
assessment of the following:

= Internal and external field audit/surveillance reports
* Field ROMs

* Field QC sample results

» Internal and external laboratory audit reports

» Laboratory contamination monitoring results

» Laboratory ROMs

= Internal laboratory QC analysis results

» Inter-laboratory analysis results

= Performance evaluation results

= Instrument checks and calibration results

» Data verification results (i.e., in the event that the verification effort identifies a larger
data quality issue)

A comprehensive data validation effort for OU3 should be completed quarterly and results
should be reported as a technical memorandum. This technical memorandum shall detail the
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validation procedures performed and provide a narrative on the quality assessment for each type
of asbestos analysis, including the data qualifiers assigned, and the reason(s) for these qualifiers.
The technical memorandum shall detail any deficiencies and required corrective actions.

Electronic files summarizing the records that have been validated, the date they were validated,
any recommended data qualifiers and their associated reason codes should be posted to the OU3
eRoom. It is the responsibility of the OU3 data manager (CDM Smith) to ensure that the
appropriate data qualifiers and reason codes recommended by the data validator are added to the
project database, and to electronically track in the project database which data have been
validated, who performed the validation, and when. For this project, 100% of all soil samples
and analyses will need to be validated.

In addition to performing quarterly data validation efforts, it is the responsibility of the QATS
contractor to perform a “real-time” evaluation of all blanks, to ensure that any potential
contamination issues are quickly identified and resolved. If any blank results are outside the
acceptable limits, the QATS contractor should immediately contact the EPA RPM to ensure that
appropriate corrective actions are made.

9.2 RECONCILIATION WITH USER REQUIREMENTS

Once all samples have been collected and analytical data has been generated, data will be
evaluated to determine if study objectives were achieved. It is the responsibility of data users to

perform a data usability assessment to ensure that DQOs have been met, and reported
investigation results are adequate and appropriate for their intended use. This data usability
assessment should utilize results of the data verification and data validation efforts to provide

information on overall data quality specific to each investigation.

The data usability assessment should evaluate results with regard to several data usability
indicators, including precision, accuracy and bias, representativeness, comparability,
completeness, and whether specified analytic requirements (e.g., sensitivity) were achieved.
Table 9-1 provides detailed information for how each of these indicators may be evaluated for
the reported asbestos data. The data usability assessment results and conclusions should be
included in any investigation-specific data summary reports.

Non-attainment of project requirements may result in additional sample collection or field
observations in order to achieve project needs.
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Figure 2-1
Libby Asbestos Superfund Site
Operable Unit 3 (Study Area)

’J Oou3 (Study Area) - Mine & Kootenai River

Date: October 7, 2010
Map Projection: UTM, Meters, Zone 11N, NAD83

Data Sources: Operable Units - U.S. EPA Region 8 (2010);
Imagery - 1-meter USDA NAIP (2009).
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TABLE 1-1. QA/R5 QAPP ELEMENT CROSS-REFERENCE

QA/R-5 QAPP Element

Phase V Part A SAP/QAPP Document Location

Group A. Project Management

Al. Title & Approval Sheet

Approval Page (pg. 3)

A2. Table of Contents

Table of Contents (pg. 7-10)

A3. Distribution List

Distribution List (pg. 5)

A4. Project/ Task Organization

Section 1, Figure 1-1

Ab. Problem Definition & Background

Section 2, Section 2.1 to 2.4

Ab. Project/Task Description

Section 4, Section 3.2.4, Section 3.3.4

A7. Quality Objectives & Criteria

Section 3.2 to 3.3, Table 9-1

A8. Special Training/ Certifications

Field - Section 6.1.1
Analytical Laboratory - Section 6.3.2 to 6.3.4
Troy SPF - Section 6.2.1

A9. Documentation & Records

Field - Section 4.5, Section 4.9.1, Section 6.1.2
Analytical Laboratory - Section 5.2, Section 6.3.5
Troy SPF - Section 5.2, Section 6.2.2

Group B. Data Generation & Acquis

ition

B1. Sampling Process Design
(Experimental Design)

Section 4.1 to 4.3

B2. Sampling Methods

Section 4.2 to 4.4

B3. Sample Handling & Custody

Field - Section 4.9
Analytical Laboratory - Section 5.4
Troy SPF - 5.4

B4. Analytical Methods

Section 5.1, Section 5.3, Section 5.5, Appendix G

B5. Quality Control

Field - Section 6.1
Analytical Laboratory - Section 6.3
Troy SPF - Section 6.2

B6. Instrument/ Equipment Testing,
Inspection, & Maintenance

Field - Section 6.4.1
Analytical Laboratory - Section 6.4
Troy SPF - Section 6.4.2

B7. Instrument/Equipment Calibration
& Frequency

Field - Section 4.4.2, Section 6.4.1
Analytical Laboratory - Section 6.3.1, Section 6.4.3
Troy SPF - Section 6.4.2

B8. Inspection/ Acceptance of Supplies
& Consumables

Field - Section 6.5.1
Analytical Laboratory - Section 6.5.2
Troy SPF - Section 6.5.2

B9. Non-direct Measurements

NA

B10. Data Management

Section7.1to 7.4

Group C. Assessment & Oversight

C1. Assessments & Response Actions

Field - Section 8.1.1
Analytical Laboratory - Section 8.1.3
Troy SPF - Section 8.1.2

C2. Reports to Management

Section 8.3, Section 9.1.4

Group D. Data Validation & Usabili

ty

D1. Data Review, Verification, & Section 9.1
Validation

D2. Verification & Validation Methods Section 9.1.3 t0 9.1.4
D3. Reconciliation with User Section 9.2

Requirements

NA - not applicable

QAPP - quality assurance project plan
SAP - sampling and analysis plan
SPF - sample preparation facility




TABLE 9-1. GENERAL EVALUATION METHODS FOR ASSESSING ASBESTOS

DATA USABILITY

Data Usability
Indicator

General Evaluation Method

Precision

Sampling - Review results for co-located samples and field duplicates to provide
information on variability arising from medium spatial heterogeneity and sampling
and analysis methods.

Soil Preparation - Review results for preparation duplicates to provide information on
variability arising from sample preparation and analysis methods.

Analysis - Review results for PLM laboratory duplicates, TEM recounts, and TEM
repreparations to provide information on variability arising from analysis methods.
Review results for inter-laboratory analyses to provide information on variability and
potential bias between laboratories.

Accuracy/Bias

TEM - Calculate the background filter loading rate and use results to assign
detect/non-detect in basic accordance with ASTM 6620-00. For air samples,
determine the frequency of indirect preparation.

PLM - Review results for LA-specific performance evaluation standards to provide
information on direction/magnitude of potential bias. Review results for blanks to
provide information on potential contamination.

Representativeness

Review relevant field audit report findings and any field/laboratory ROMs for
potential data quality issues.

Comparability

Compare the sample collection SOPs, preparation techniques, and analysis methods to
previous investigations.

Completeness

Determine the percent of samples that were able to be successfully collected and
analyzed in accordance with the investigation-specific SAP requirements (e.g., 99 of
100 samples, 99%).

Sensitivity

TEM - Determine the fraction of all analyses that stopped based on the area examined
stopping rule (i.e., did not achieve the target sensitivity).

ASTM = American Society of Testing and Materials

LA = Libby amphibole

PLM = polarized light microscopy

QATS = Quality Assurance Technical Support
ROM = record of modification

SAP = sampling and analysis plan

SOP = standard operating procedure

TEM = transmission electron microscopy
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APPENDIX A

Standard Operating Procedures (SOPs)**

**The most recent versions of field SOPs, FSDS forms, and COC forms are provided
electronically in the OU3 eRoom (https./fteam.cdm.com/eRoom/mt/LibbyQU3). The most recent
versions of laboratory and data verification SOPs are provided electronically in the Libby Lab
eRoom (https.//team.cdm.com/eRoom/mt/LibbyLab).




APPENDIX B

Record of Modification Forms



FIELD MODIFICATION APPROVAL FORM
LFM-0OU3-01
Libby OU3 Phase V SAP/QAPP (Rev. 0}

Requested by: Date:

Description of Deviation:

] EPA Region 8 has reviewed this field modification approves as proposed.

[0 EPA Region 8§ has reviewed this field modification and approves with the following exceptions:

OO0 EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for the following
reasons:

Christina Progess, EPA RPM Date
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Request for Modification

) g. &g to

65" Laboratory Activities
L pror LB-0000XX

Instructions to Requester: E-mail form to contacts at bottomn of form for review and approval.
All Labs Applicable Forms — copies to: EPA LC, QATS contractor, All Project Labs

Individual Labs Applicable Forms — copies to: EPA LC, QATS contractor, Initiating Lab
Method (circle ail applicable): TEM-AHERA TEM-ISO 10312 PCM-NIOSH 7400
EPA/600/R-93/116 ASTM 5755 TEM 100.2 SRC-LIBBY-03
SRC-LIBBY-01 NIOSH 9002 Other:
Requester: Title:
1 Company: Date:

Criginal Request Date:

Original Requester:

3 [only applicable if modification is a revision of an earlier modification]

Description of Modification:

Reason for Modification:

e
)

Pla- g

Potential Implications of this Modification:

Laboratory Applicability (circle one): AN Individual(s)

This laboratory modification is (circle one): NEW  APPENDS to SUPERCEDES

Duration of Modification (circle one):

Temporary  Date(s):
Analytical Batch {D:

Temporary Modification Forms - Attach legible copies of approved form with all assaciated raw data packages

Permanent (Complete Proposed Modification Section) Effective Date:

Permanent Modification Forms — Maintain legible copies of approved form in a binder that can be accessed by analysts.

] Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of method

|

when applicable):

XFERENCES
J

+

]

Libby Lab Modification Form LB-0000XXa

Page 1 of 2



Data Quality indicator (C!rcleone) — Please reference definitions below for direction on selecting data quality indicators:

Not Applicable Reject Low Bias Estimate High Bias No Bias

DATA QUALITY INDICATOR DEFINITIONS: v

Reject - Samples associated with this modification form are not useable. The conditions ouflined in the modification form adversely affect the
associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but resuits are likely to be biased low. The conditions outlined in the
modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be considered approximations. The conditions outiined in the
madification form suggest that associated sample data are reliable, but estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The conditions outlined in the
modification form suggest that associated sample data are reliable, but estimated high.

No Bias - Sampies associated with this modification form are useable as reported. The conditions cutlined in the modification form suggest that
associated sample data are reliable as reported.

Technical Review: ' Date:
(Laboratory Manager or designate}
Project Review and Approval; Date: .
(USEPA: Project Manager or designate)
i

Approved By: Date:
(USEPA: Technical Assistance Unit Chief or designate) .

Libby Lab Modification Form LB-0000XXa Page 2 of 2



(W
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S Sz, cpr  us
g W Request for Modification
- 2 To
n ) f}%%m ‘@5‘? Soil Sample Preparation Activities

MOD No.: SPF-

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy at the Sample Preparation Facility (SPF).

Title:

Requester:

Date:
Effective Date:

Company:

Description of Modification:

Reason for Modification:

Potential Implications of this Modification:

~Pyration of Modification (circle one):

Temporary Date(s):
Preparation Batch iD:

Temporary Maodification Forms — Attach legible copies of approved form with all associated chain-of-custody forms.
Also, maintain legible copies of approved form in a binder that can be accessed by SPF personnei.

Permanent (complete Proposed Modification to Method)

Permanent Modification Forms — Maintain legible copies of approved form in a binder that can be accessed by CSF
personnel.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable}:

Technical Review: Date:
(SPF Manager or designate)
Approved By: Title: Date:

(USEPA: Project Chemist or designate)

)

-

SPF Modification Form Revision May 20, 2007



APPENDIX C

Field Sample Data Sheets (FSDS) Forms**

**The most recent versions of field SOPs, FSDS forms, and COC forms are provided
electronically in the OU3 eRoom (https:/team.cdm.com/eRoom/mt/LibbyOU3). The most recent
versions of laboratory and data verification SOPs are provided electronically in the Libby Lab
eRoom (https://team.cdm.com/eRoom/mi/LibbyLab).




Event ID _ Libby Soil-like Sample & Location FSDS# S - «seq»
Field Sample Data Sheet

Address Date
Property 1D: AD- Logbook # Pgs Sampler(s)-
Data ltem 1 2 3
* | Location ID
* : . Yes No  Revised Yes No  Revised Yes No  Revised
Is this a new Location If No, "Z" through location section If No, "Z" thraugh location section If No, "Z" through location section
* | Location Type
* | Location Description
Location Area (ﬁz)
Location Comment
Location Comment2
* | Visible Vermiculite N_  L_ M__H__ | N__L__ M__ H__ N__ L. M__ H__
* | Soil Depth Top Inches Inches Inches
* | Soil Depth Bottom Inches Inches Inches
Visible Vermiculite
Sublocation
Visible Vermiculite
Comments
. Yes No Yes Ne Yes No
Sample Collected If No, "Z" through sample section If No, “Z" through sample section If No, “Z” through sample section
*4 Sample ID
* | Sample Time
* | ABS N Y N Y N Y
* | Sample Venue Indoor Qutdoor NA Indoer Outdoor NA indoor QOutdoor NA
. NA Pre Post NA Pre Post NA Pre Post
Sample PrePostClear Clear: 1% 2™ 39 4h gh gh 710 [claar 1%t 2™ 39 4t gl gh 7 [Ejaae st ond 3 4 gl gin i
* | Sample Type FS FD Other FS FD Other FS FD Cther
Sample Parent ID
* | Composite Y N Y N Y N
« | Sample/lnspection
Aliquots 30 Other 0 30 Other 0 30 Other 0
Sample Location
Description
Sample Field Comments

V120120 *Required Field **List company after Sampler(s) if not “CDM Smith”  "Soil Depth Tep" & “Soil Depth Bottom” refer to VV &for sample

For Field Team Completion: Completed by: QC by: For Data Entry: Entered by: QC by:




APPENDIX D

Chain-of-Custody (COC) Form**

#*¥The most recent versions of field SOPs, FSDS forms, and COC forms are provided
electronically in the OU3 eRoom (https./fteam.cdm.com/eRoom/mt/LibbyQOU3). The most recent
versions of laboratory and data verification SOPs are provided electronically in the Libby Lab
eRoom (https://team.cdm.com/eRoom/mit/LibbyLab).




INTERNAL CHAIN OF CUSTODY
10/27/2011 2:47:07 PM

Osder ID: 271101481

Atng Eobeer;_Marréam . Customer ID: REME44
emedium Group, Inc, Customer PO: .
Subsidary of W.R. Grace e ;
6401 Poplar Averute, Suite 301 Received: 10/27/11 1:07 PM
Memphis, TN 38119
Fax: (901) 820-2061 Phone: (901) 820-2023 EMSL Order: 571101481
Project: Sample Retrieval Below Amphitheater EMSL Proj II:‘): QU3 Mine, Libby, MT
Cust COC ID
Test: PLM NIOSH 9002 Matrix  Soils TAT: 6 Hour aty: 3
Acct Sts: N30 Sisprsn: rdemalo lLogged: mmahoney Date: 10/27/2011
Infer mple Transfer i Samg.lg Al Acceptable
Condition: [ Unacceptable
Samples Refinquished: Date {Comments
Samples Received: Date
Package Mailed to Westmont: Date A e I
Method of Delivery: Initial Prep (Initials/Lab): KC. Date: IOIZ:{'! il
Includes: (Circle} ‘Filter Prep (Initials/Lab): Date:
Benchsheets Sample Slides Sample filters | Grid Prep (Initiais/lab): _________ Date:
Micrographs GridBox Other For Speciel Projects Use Oly:
Final Package Received: Date: QC Selection: . Pate:
Date Package Review: Date:
Date Package Mailed: Date;
Special Instructions
I .
Order 1D Lab Sample # Cust. Sample # Location Due Date
271101481 271101481-0001 1 N.W. Corner 10/27/2011 7:07:00 PM
271101481 271101481-0002 2 Next {0 ISCO 10/27/2011 7:07:00 PM
271101481 2711014810003 D S.E. Comer 10/27/2011 7:07:00 PM

e ———— e ——— e e ]

| EMSL Analytical, Tnc. 107 West 4th Street, Libby, MT 59923 ]

FPage 1of 1




Asbestos Chain of Custody
EMSL Order Number (Lab Use Gnly):

EMSL ANALYTICAL, INC.

107 W. FOURTH ST.

EMSL ANALYTICAL. INC.

21101481

Lisay, MT 59923
PHONE: (406) 293-8066

LAPORATURY 1 FRODUCTE « TAARMG

REME 44

FAX: (408) 293-7016

Company : 0 M CWWOM

EMSL-Bill to: [ ] Same (] Different
If Bill 1o is Different note instructions in Comments™

Street; 7 () o) '\{. = Third Party Biling requires written authorization from third party
city: L tfﬁ/ MONTANK| staterprovinee: (T~ | Zip/Postal Code: S8 25 | country: J{CH

Report To (Namé}: . Mlze

Fax #: %0 - %’}—'8 ‘%Og.

Telephone #: Lﬁ)& *‘m"'f % g& Email Address:; /‘MWWS&/- ﬂ-@f—
Project Name/Number: SATIFLE ' WAL BT MW% '
Please Provide Results: [ Fax Email | Purchase Order: [ U.S. State Samples Taken:

Turnaround Time {TAT) Options* ~ Please Check

S f
f13Hour | M6 Hour [ [7'24 Hour

| 148Hour [ {7 72 Hour

{ [T 96 Hour

JC01Week [T 2Week

*For TEM Air 3 hou

hours, piease call ahead o schedule.” There Is a premium charge for 3 Hour TEM AHERA or EPA Leval il TAT. You will be asked lo sign
an authorzation form for this service. Analysis completed in accordance with EMSL's Terms and Conditions focated in the Analytical Price Guide.

PCM - Air
{1 NIOSH 7400
7 wi OSHA 8hr. TWA

PLM - Bulk {reporting lifnit}

[] PLM EPA 600/R-93/116 (<1%)

TEM - Air [ ] 4-4.5hr TAT (AHERA only)
O AHERA 40 CFR, Part 763

[ NIoSH 7402

[0 EPA Levei ll

O 180 10312

TEM- Dust

[ Microvac - ASTM D 5755

(] wipe - ASTM D480

[] carpet Sonication (EPA 600/J-93/167)

Soil/lRockiVermiculite

(1 PLM EPA NOB (<1%)

Point Count

] 400 {<0.25%}) [T 1000 (<0.1%)
Point Count w/Gravimetric

[ 400 (<0.25%) (] 1000 (<0.1%)

TEM - Bulk

{J TEM EPA NOB

I NYS NOB 198.4 (non-friable-NY)

{d chatfield SOP

[ 1 TEM Mass Analysis-EPA 800 sec. 2.5

[J PLM CARB 435 - A (0.25% sensitivity)
[C] PLM CARB 435 - B (0.1% sensitivity)
(] TEM CARB 435 - B (0.1% sensitivity)
[] TEM CARB 435 - C (0.01% sensitivity)
1 EPA Protocol (Semi-Quantitative)

O NYs 198.1 (friable in NY)

[ NYS 198.56 NOB (non-friable-NY) Fibers >10pm  [J Waste [ Drinking Other:
[0 NIOSH 8002 {<1%) All Fiber Sizes [] Waste [] Drinking O

TEM — Water: EPA 100.2

[ EPA Protocol (Quantitative)

\\‘\%‘-%Y

[C] Check For Positive Stop - Clearly Identify Homogenous Group

Samplers Name: ﬂ/ Vg DAL IWCW

I Samplers Signature:%}(/\

Sample # Sample Description voi:l'ng qu)A " Dsaat;r;:?;
] N dorrec lzlie- 5
#*A Nt o JEpo ozl - 12 %
#2 Shwth S Covrer” itz - 12:25p

Client Sample # (s):

Relinquished {Client):

Received {Lab):

£,

-/ - Total # of Samples: 3
Date: ,/j -2 7—/ / Time: Q&?
Date: Iﬂ’/ 2—?'/// Time: /3 0?’

Comments/Special Instructions:

Sy

Contralied Documend — Asbestos COG - RZ - 122010

Page 1 of pages
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APPENDIX E

Analytical Requirements Sheet



SAP Analytical Summary # QU3AMP-0912
Requirements Revision #:
Effective Date: September 5, 2012

SAP ANALYTICAL SUMMARY # OU3AMP-0912
SUMMARY OF PREPARATION AND ANALYTICAL REQUIREMENTS

SAP Title: Work Plan for Removal of Asbestos-Containing Vermiculite Waste Near the “Amphitheater” at Libby Asbestos Superfund Site QU3: Part B
SAP/QAPP

SAP Date/Revision: September 2012 (Rev. 0)

EPA Technical Advisor: Christina Progess (303-312-6009, progess.christinaf@enpa.gov)
{contact to advise on DQOs of SAP related to preparation/analytical requirements)

Sampling Program Overview: This SAP/QAPP describes soil sample collection efforts that will be conducted during the removal of asbestos-containing
vermiculite waste near the “Amphitheater” at OU3 to characterize LA concentrations in soil post-removal.

Estimated number and timing of field samples:
>> Soil sampling (September) = 15 samples + field and preparation QC samples

Index ID Prefix: VW-1xxxx

PLM Preparation and Analytical Requirements for Soil Samples:

Medium ; B [a] ; (6] Applicable Laboratory
Code Medium Preparation Method Analysis Method Modifications
. PLM-Grav: SRC-LIBBY-01 Rev. 3
A Soil ISSI-LIBBY-01 Rev. 11 PLM-VE: SRC-LIBBY-03 Rev. 3 N/A

[a] Sample preparation to be performed at the Troy sample preparation facility and shipped to the PLM analytical laboratory.
[b] After sample preparation, multiple atiquots will be generated for cach sample. The analytical laboratory should do the following for each aliquot:
A {archive) — place sample in archive
C (coarse) — analyze sample by PLM-Grav
FGI (fine ground aliquot #1) — analyze sample by PLM-VE
FG2-4 (fine ground aliquots #2 to #4) — place samples in archive

Laboratory Quality Control Sample Frequencies:

PLM [c]:
Lab Duplicates — 10% {cross-check 8%; self-check 2%)
Inter-laboratory — 1% [d]

[c] Sce SRC-LIBBY-03 for selection procedure and QC acceptance criteria.
[d] Post hoe sclection to be performed by the QATS contracter.

Pagc | of 2



SAP Analytical Summary # OU3AMP-0912
Requirements Revision #: 0
Effective Date: September 5. 2012

Requirements Revision:

Revision #: Effective Date: | Revision Description

0 9/5/12 --

Asbestos Analvtical Laboratory Review Sien-ofT

LIESAT [sian & dae: L ] L MAS [sian & duter_____ ]

[Checking the hox and sigaing (elecironicuily) above indicares thar the Laloratory fay reviewed and acknovledged the preparation and unalyvtical reguirements
associated with the specificd SAP.}

Page 2 0l'2



September 14, 2012 (Rev. 2)

WORK PLAN FOR
REMOVAL OF ASBESTOS-CONTAINING VERMICULITE
WASTE NEAR THE “AMPHITHEATER” AT LIBBY
ASBESTOS SUPERFUND SITE OU3

PART A

Removal and Disposal of Wastes
and Characterization Sampling

Prepared for and with oversight by:

U.S. ENVIRONMENTAL PROTECTION AGENCY
Region 8

Prepared by:

MWH Americas, Inc.
2890 E. Cottonwood Parkway Suite 300
Salt Lake City, Utah 84121
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Work Plan for Removal of Asbestos-containing Vermiculite Waste Near the
“Amphitheater” at Libby Asbestos Superfund Site OU3

1.0 PROJECT OVERVIEW

While considering various alignments for re-routing Rainy Creek as part of a preliminary evaluation of
potential site remediation scenarios, asbestos-containing vermiculite waste material (waste material) was
discovered in October 2011 south of and below the “Amphitheater” at Operable Unit 3 (OU3). The
Amphitheater is a portion of the site used for staging soil removed from OU4 (the town of Libby) before

it is transported to the top of the former mine for disposal (see Figure 1).

As discovered during subsequent investigation in October 2011, the size of the waste material ranges up
to 7 mm in diameter and is covered by vegetation over much of its areal extent. The material is present
over approximately five acres below the Amphitheater, north and south of the Rainy Creek channel.
Based on a few widely-spaced shovel-dug potholes, the estimated average thickness of the waste material
is about 12 inches. Assuming these estimates, the volume of the asbestos-containing vermiculite waste
material is about 8,100 cubic yards.

The waste area is well outside the naturally-occurring vermiculite deposit and it is obvious the material
has been crushed and screened. The material is purported to be sediment dredged from the bottom of
nearby Mill Pond (Figure 1).

1.1 Purpose of this Document

This Work Plan is intended to serve as a guide to the removal and disposal of the asbestos-containing
vermiculite waste material below the Amphitheater. Because the purpose of the proposed action is simple
excavation and transport of a single medium, rather than multi-media sampling for environmental
characterization, detailed protocols provided in previous OU3 project sampling and analysis plans (SAPs)
and standard operating procedures (SOPs) are not included herein. Relevant project SOPs are covered
comprehensively in project documents produced by the United States Environmental Protection Agency,
Region 8 (USEPA) for the Remedial Investigation that are available in the OU3 &Raath are
incorporated by reference in this Work Plan. All work performed as part of this removal action will be in
strict accordance with the requirements of the Administrative Settlement Agreement and Order on
Consent for Removal Action (AOC) between USEPA and W. R. Grace & Co. (Grace).

2.0 BACKGROUND AND PROBLEM DEFINITION

2.1 Site Description

The former Zonolite vermiculite mine is a portion of OU3 of the Libby Asbestos Superfund Site. The
former mine is approximately 6.5 miles east of Libby, Montana. The mining-disturbed area of the mine
property is approximately 1,100 acres. Vermiculite was mined there by numerous concerns beginning in
the early 28 century; from 1963 through 1990, the mine, mills and associated processes were operated by
Grace. The mine was closed by Grace in 1990 due to a decrease in demand for vermiculite. As part of
the Superfund designation of the Libby Asbestos Site, USEPA initiated a Remedial
Investigation/Feasibility Study (RI/FS) at OU3 in October, 2007.

! The most recent versions of all OU3-specific SOPs are providetit://team.cdm.com/eRoom/mt/LibbyOU3




Aside from being the single largest known deposit of vermiculite in the world, the Zonolite deposit is
unique in that it contains an assemblage of amphibole asbestos minerals known as Libby Amphibole
(“LA"). Asbestos is not commonly associated with vermiculite; in the Zonolite deposit, ashestos was
introduced to the vermiculite by hydrothermal waters, millions of years after the emplacement of the
vermiculite.

The mined deposit is in the form of a dome, in the center of a roughly circular basin rimmed with
Precambrian Belt Formation limestone and quartzite. The rim is from 400 to 900 feet above the top of the
mine. The basin is drained by Fleetwood Creek (around the north flank of the vermiculite dome) and by
Carney Creek around the south flank. These creeks are tributaries to Rainy Creek, a much larger stream
that heads at an elevation of 5,500 feet on the slope of Blue Mountain, about five miles north-northwest of
the mine. Rainy Creek and Fleetwood Creek flow into the mine tailings dam. High water flows during
spring snowmelt that cannot be contained by the dam flow through a box culvert and a spillway, re-
joining the Rainy Creek channel below the dam. Carney Creek joins Rainy Creek downstream of the
tailings dam and the Mill Pond (see Figure 1). From the area of the mine, Rainy Creek flows southwest
about two miles to the Kootenai River, a major tributary to the Columbia River system.

2.2 Problem Definition

Based on field investigation in October 2011, the channel of Rainy Creek flows near or through the waste
vermiculite below the Amphitheater and may be a source of elevated LA levels detected in lower Rainy
Creek. To eliminate or mitigate this potential continuing source of LA to lower Rainy Creek, the asbestos-
containing vermiculite waste material will be excavated and transported to the disposal area at the top of
the former mine that is used to dispose of LA-containing soil removed as part of the remediation of OU4,
the town of Libby.

3.0 SUMMARY OF EXISTING SITE DATA

3.1 Asbestos-containing Vermiculite Waste Material

Three samples of the waste vermiculite were collected by personnel from Chapman Construction on
October 27, 2011. The sample locations are depicted on Figure 1. The samples were analyzed by EMSL
Laboratories in Libby, Montana by NIOSH PLM Method 9002, Issue 2. As shown on Figure 1, Sample 1
reported a result of 4% LA, Sample 2 reported 3% LA, and Sample 3 reported 4% LA. The sample
chains-of-custody, analytical sheet and the test report are included in Attachment 1 of this work plan.

Further investigation of the nature, thickness, and extent of the vermiculite waste was performed in July
2012. A tire-mounted backhoe was used to excavate 19 test pits across the affected area. Two basic types
of waste were found in the test pits: a coarse-grained greenish-black material (primarily located north of
Rainy Creek), and a fine, powdery bronze material most prevalent south of Rainy Creek. Waste thickness
ranges from less than one inch near the margins to more than 3 feet in berms and piles on the area south
of Rainy Creek.



4.0 REMOVAL AND DISPOSAL OF WASTES

4.1 Kickoff Meeting

A project kick-off meeting will be held prior to the start of waste material removal field operations. The
meeting will be held at the Grace decontamination area on Highway 37, just east and across from the
OU3 security gate. Topics for discussion at the meeting will include confirmation of project objectives,
removal methods, characterization sampling, OU3 traffic rules and procedures and health and safety.
Attendees will include project personnel from MWH and Chapman Construction and interested parties
from PRI-ER, CDM Smith, Montana DEQ and.

4.2 Site Preparation

The work area will be flagged with “Caution” tape to prevent unauthorized persons from entering the
waste removal area. A haul road out of the removal area will be improved if necessary, or constructed
along the west margin of the Amphitheater to allow haul trucks to avoid traveling on the paved portion of
Rainy Creek Road and to prevent traffic congestion at the Amphitheater transfer and decontamination
area. To permit movement of trucks and equipment between the two removal areas north and south of
Rainy Creek without using Rainy Creek Road, a bridge will be placed across Rainy Creek.

4.3 Storm Water/Sediment Control

The Construction Operations Best Management Practices (Sormwater Management Plan) Operable Unit

3 Libby Asbestos Superfund Site, Libby, Montana (USEPA, 2012) will be used as general guidance for the
asbestos-containing vermiculite waste removal project and is incorporated by reference herein. Best
Management Practices (BMPs) will be applied as appropriate to the conditions of the removal work site to
ensure protection of the environment. e mwater Management Plan does not include best practices

for all activities and potential activities that will be included in the waste removal action. Areas
immediately adjacent to the banks of Rainy Creek along the reach of Rainy Creek that flows through the
removal work site will require special procedures to prevent waste material from entering the stream (e.g.,
raking, removal by hand). Although initial examination suggests waste removal work will not be
extensive along the banks of Rainy Creek, MDEQ and the Lincoln County Conservation District will be
apprised and consulted prior to performing any work that has a potential to impact the stream.

Before removal of asbestos-containing vermiculite waste material, the outer edge of the waste removal
area will be located. Once the outer edge of the waste removal area is located, the asbestos-containing
vermiculite waste material will be removed from the perimeter of the work area and a silt fence will be
immediately installed on the outside perimeter of the waste removal area. The silt fence will be installed
to prevent sediments from running onto or off the waste removal area and will be installed around the
entire perimeter of the work areas. Water that flows through the silt fence will be conducted around the
waste removal site and diverted toward vegetated areas and away from Rainy Creek until vegetation is
established on the waste removal site.

4.4 Excavation and Loading

Excavation of the waste material over much of the work area will be done with a track-mounted excavator
to more precisely remove the waste material and minimize the amount of over-excavation and creation of
excess waste volume to be transported and disposed. Excavator operators will take care to preserve the
small trees that line the bank of Rainy Creek. If waste material is found to be around the base of these



trees or adjacent to the banks of Rainy Creek, it will be carefully removed by hand and if necessary,
replaced with topsoil from OU4 that is stockpiled at the Amphitheater. If required, waste immediately
adjacent to the banks of Rainy Creek will be removed by hand methods only.

Excavated materials will be placed in 10-cubic-yard dump trucks and transported to the disposal area.
The haul truck route will be through or around the Amphitheater and will specifically avoid the paved
section of Rainy Creek Road, where only properly decontaminated vehicles may travel.

During excavation and loading, the excavator, dump trucks and material to be excavated and removed
will be continuously sprayed with water to suppress dust and prevent potential release of LA fibers into
the atmosphere Dust suppression water (and all water used during the project) will be obtained from
approved sources at locations outside OU3. MWH and Chapman Construction on-site personnel will
follow the practices defined in their respective employers’ OU3-specific Health and Safety Plans and will
strictly adhere to the decontamination procedures in place at the Amphitheater prior to leaving the
designated OU3 area.

4.5 Limit of Material Removal

The asbestos-containing vermiculite waste material has a greenish cast, a distinctive texture and a clearly
visible, abrupt contact with the underlying dark native soil. A memorandum by Mark Nelson, P.G., of
CDM is a summary of field observations he made of test pits in the waste area on August 8, 2012. His
memo confirms the easily discriminated contrasts between the waste vermiculite and the native soil and is
contained in Attachment 4 to this Work Plan. These visible and textural differences will be used to guide
the depth of excavation and the area over which the waste will be removed. To avoid leaving waste
material in-place, a small amount of assumed native soil will be over-excavated and disposed with the
waste material. In addition to using the visible contrast between the waste material and the native soil to
determine the depth and area of waste removal, characterization samples will be collected as discussed in
Section 5.0 of this document and analyzed as discussed in Section 5.2. Additional details on sample
collection are contained in the SAP/QAPP (Part B of this Work Plan).

4.6 Transport and Dumping

Filled dump trucks will travel about four miles up the main mine haul road and will place the waste
material in USEPA-designated areas (See Figure 2). Because the waste material has been analyzed to
contain greater than 1% LA, it will be covered with OU4 soils, as was done with disposed soils removed
from OU2. Traffic control for the trucks hauling the vermiculite waste from the Amphitheater area will

be coordinated with PRI-ER to ensure safe and efficient policies and practices are in place. Once all of
the vermiculite waste has been removed and transported, soils from OU4 will be used as cover at the
designated site and seeded with an MDEQ-approved grass mixture. Based on the estimated volume of
waste materials, more than 900 truckloads of vermiculite waste will be transported to the top of the
former mine, over a period of 30 to 60 days.

4.7 Site Restoration

The original, natural surface of the waste removal site is not known. The working assumption is that the
waste material was placed on natural grade and that removal of the waste will restore the surface of the
work site to the natural grade, but this will not be known until waste removal commences. Should
additional soil be needed to adjust grade or fill erosional features or areas that may impound surface
water, OU4 topsoil stockpiled at the Amphitheater may be used. Regardless of whether natural grade can



be determined, the finished surface will control surface water runoff from altering or eroding the waste
removal area or Rainy Creek where it passes through the waste removal area. As further protection, silt
fencing will be installed around the perimeters of the work areas and along both banks of Rainy Creek
where it flows through the removal area.

4.7.1 Regrading

Regrading of the waste removal area will focus on creating a stable surface capable of supporting an
appropriate mix of vegetation and preventing erosion. Regrading of the waste removal area will, to the
extent possible at the time, be compatible with the regrading plans of the adjacent Amphitheater waste
staging and transfer area.

4.7.2 Revegetating

A site-appropriate seed mix approved by MDEQ will be planted on the final surface of the waste removal
area. Establishment of high-quality, approved vegetation will be a vital component to site stabilization.
The restored area will be inspected at least monthly during Remedium contractor visits to the former mine
area to inspect the dam and other features of the site. Because the restored waste-removal area is
immediately adjacent to Rainy Creek Road, inspections to confirm that vegetation is healthy and free of
noxious weeds, silt fences are in good repair, and that erosion is controlled will be easy and frequent. Silt
fencing will remain in good repair until USEPA determines the site is stable without them. If needed, the
silt fence will be repaired by re-staking, patching or replacement to ensure it remains effective in
controlling sediment transport onto or off of the waste removal area.

4.7.3 Channel Stabilization/Realignment

The current approach to the waste removal does not involve changing the channel of Rainy Creek. Based
on field observations, the existing channel is stable, established, and will not require stabilization or
realignment.

4.7.4 High Water-Table and Seasonal Ponding

The current approach to waste removal and site restoration does not include backfilling to maintain grade
or eliminate occasional or seasonal ponding of water. Small ephemeral ponds and areas of shallow
standing water are produced seasonally throughout the mine area, particularly during snowmelt and on
relatively flat, apparently natural-grade canyon floors. If waste removal reveals that the original, natural
ground surface was not modified, but was simply covered and buried by waste, backfilling may not be
necessary to restore the site and a stable, controlled-drainage surface. If channels or other erosional
features are found on the native soil surface and backfill is needed to stabilize the surface and prevent
erosion, OU4 soils stockpiled at the Amphitheater staging and transfer area will be used as backfill at the
waste removal site.

4.8 Applicability of Montana Preservation Acts and Permitting

Portions of the channel of Rainy Creek were significantly altered to serve historic mine operations. The
creek is currently impounded by the tailings impoundment dam and flows through drains along the toe of
the dam or (during high flow rates from spring snowmelt) over a concrete spillway. Modifications to the
stream course below the dam were made to store Rainy Creek water and collection structures were



installed to provide water to various mine processes, including mills. No alterations to the Rainy Creek
channel will occur during the Amphitheater waste removal work.

4.8.1 Montana Natural Streambed and Land Preservation Act (“310 Permit”)

Activities requiring a 310 Permit includé\y activity that physically alters or modifies the bed or banks

of a perennially flowing stream.” As currently planned, the removal action will not require the alteration

or modification of the bed or banks of Rainy Creek. BMPs (USEPA, 2012) will be implemented to
protect the creek and the aquatic environment where Rainy Creek flows through the vermiculite waste
area. Special methods to be employed near the stream (raking, hand-removal) are discussed in Section
4.4.

The purposes of the Montana Natural Streambed and Land Preservation Act are:

» To minimize soil erosion and sedimentation. Care will be taken and BMPs (USEPA, 2012) will
be employed to ensure that removal activities will not increase erosion or sedimentation.

» To protect and preserve streams and rivers in their natural or existing state. Rainy Creek is not
in a “natural state” from the north end of the tailings impoundment to the confluence with the
Kootenai River, a distance of approximately three miles. There are numerous diversions through
relict mine water collection and distribution works and through culverts under roads that were
used to move the channel to accommodate Rainy Creek Road. BMPs will be used to ensure that
the reach of Rainy Creek that flows through the waste removal area will be preserved in its
existing state.

4.8.2 Montana Stream Protection Act (SPA 124 Permit)

Activities requiring an SPA 124 Permit include “Any project including the construction of new facilities

or the modification, operation, and maintenance of an existing facility that may affect the natural existing
shape and form of any stream or its banks or tributaries.” The proposed waste removal action does not
include construction, modification, operation or maintenance of an existing facility. The action will not
alter the existing shape and form of the reach of Rainy Creek that flows through the waste removal area.

The purposes of the Montana Stream Protection Act are:

e To protect and preserve fish and wildlife resources. BMPs (USEPA, 2012) will be employed to
ensure fish and wildlife resources are protected. Samples of water from Rainy Creek will be
collected and analyzed for LA before, during and after removal operations to document any
effects that may be related to the project. It is important to recognize, however, that LA
concentrations in Carney Creek (which is tributary to Rainy Creek upstream of the removal work
site) can be very high (it drains a waste-rock pile on the south flank of the former mine) and may
create LA concentrations that are not representative of the quality of Rainy Creek above the
confluence. To allow estimation of the LA contributions from Rainy Creek and Carney Creek,
water samples will be collected for LA analysis bi-weekly from each creek, above their
confluence, and from sampling station LRC-06, just upstream of where Rainy Creek passes
through a culvert beneath Highway 37.

To maintain streams and rivers in their natural or existing state. The removal action will be
performed such that the existing course, character and state of Rainy Creek will not be altered.



4.9 Health and Safety

Project health and safety will follow guidance contained in the OU3-specific Health and Safety Plan
(MWH, 2007), although each employer or contractor is responsible for providing and enforcing their own
Health and Safety Plan (HASP), which shall be at least as protective of worker health and safety as the
MWH HASP.

All personnel who will be involved in the removal have more than five years of experience in on-mine
operations at OU3 and are familiar with site controls, driving rules, decontamination procedures and the
proper use of Modified Level C personal protective equipment (PPE). The standard PPE for on-site work
at OU3 consists of a full-face respirator fitted with P100 filter cartridges, two layers of footed/hooded
Tyvek® coveralls, two layers of nitrile gloves taped to the wrists of the coveralls and latex boot covers
taped to the legs of the coveralls. Rules for use of the haul road and coordination with other heavy
equipment will be discussed with PRI prior to beginning the work.

To document that dust suppression efforts are effective during active excavation and loading, visual
observation of the air around the work site will be made throughout the day by site personnel so that any
needed changes to the dust suppression procedures can be made quickly.

5.0 CHARACTERIZATION SAMPLING

5.1 Sampling Locations

The five-acre waste removal area will be surveyed and divided into a grid of approximately fifteen 15,000
square-foot sampling cells. Characterization soil samples will be 30-point composite samples collected
from the approximate center of each cell. Approximately 20 characterization samples will be collected
and analyzed (see Section 5.10 for analysis requirements).

5.2 Sample Collection

Characterization soil samples will be collected in accordance with SOP No. 1, available in the OU3
eRoom. Samples will be placed in certified-clean sample containers provided by the laboratory and
labeled with OU3-specific index identification labels provided by USEPA. A minimum of 10% replicate
samples will be randomly collected and submitted “blind” to the laboratory, using fictitious but consistent
identification numbers, to evaluate analytical quality. Index I.D. labels will be furnished by MWH and
will bear the prefix VW (“vermiculite waste”). All sample QA/QC requirements are contained in Part B
of this work plan, the QAPP.

5.3 Sampling Equipment Decontamination

It is anticipated that single-use sampling implements (e.g., trowels, spoons) will be used to collect
characterization soil samples. If any non-dedicated (multiple-use) sampling equipment is used it will be
decontaminated in accordance with SOP No. 7.

5.4 Sample Location Documentation

Sample locations and excavation boundaries will be flagged in the field and will be recorded using a
hand-held global positioning system instrument, in accordance with SOP No. 11. This information will be

recorded in the field logbook and on project-specific field sample data sheets (FSDS; an example of
which is provided in Attachment 2).



5.5 Sample Handling
Characterization soil samples will be handled in accordance with SOP No. 8.
5.6 Field Documentation

Field logbooks, field sample identification, field sample data sheets, project photographs and sample
labeling and sample chain-of-custody (COC) will be in accordance with SOP No. 9. An example project-
specific COC is provided in Attachment 3.

5.7 Delivery of Samples

The sampling personnel will hand-deliver the characterization soil samples to the CDM Smith Soil
Preparation Facility (SPF) in Troy, Montana the same day they are collected. If samples collected later in
the day cannot be delivered before the SPF closes, they will be retained in the custody of the sampling
personnel and be delivered the next day; there is no holding time or preservation requirement for samples
of asbestos in soil, so data quality will not be affected.

5.8 Soil Sample Preparation

If required by USEPA, the soil samples will be prepared according to SOP ISSI-LIBBY-01 prior to
analysis.

5.9 Analysis of Samples

Once the soil characterization samples have been prepared by the SPF, they will be shipped to MAS
Laboratories of Suwanee, Georgia for analysis by PLM-VE according to Modified NIOSH Method 9002,
Issue 2 under normal turn-around time.

5.10 Final Decontamination of Equipment

Chapman personnel will thoroughly decontaminate all excavation and hauling equipment at the
conclusion of the project. All decontamination will follow standard procedures implemented at the
Amphitheater site and will use off-site water. Decontamination will consist of complete removal by
pressure washing of all soil, mud, and debris from all exposed surfaces of the equipment.
Decontamination shall include removal and replacement of engine air filters. Decontaminated equipment
will be inspected by CDM Smith personnel before it is allowed to leave the designated OUS site.

6.0 PROJECT ROLES AND RESPONSIBILITIES

Earthmoving equipment and operators will be provided by Chapman Construction, Inc. of Libby,
Montana (Chapman). Chapman will provide transportation of all project personnel to and from the work
site and will be responsible for decontaminating all equipment used on the project. Project direction and
oversight will be provided by MWH Americas, Inc. (MWH) personnel based in Salt Lake City, Utah.
MWH will direct the removal of the waste material, maintain a written and photographic record of project
activities, collect and maintain documentation and custody of samples, and deliver the samples to the
laboratory. EPA will provide oversight along with its designated contract consultant.



7.0 LABORATORY ANALYSIS REQUIREMENTS, QUALITY CONTROL, DATA
MANAGEMENT, ASSESSMENT AND OVERSIGHT, DATA VALIDATION AND USABILITY

Analytical laboratory and data quality requirements for the project will be in accordance with those
detailed in the OU3-specific SOPs, as applicable and appropriate, and as modified by any special or
project-specific requirements issued by USEPA. Any modifications will be specified in appropriate
Record of Modification forms.

8.0 REPORTING

All reporting requirements specified in Section VIII of the AOC will be followed (e.g., progress reports,
final report). At the conclusion of waste removal activities, MWH will prepare a summary report of site
preparation, methods of waste removal, volume removed, analytical results for characterization samples, a
map of the work area and locations of characterization samples. The report will include GPS coordinates
for sample locations and points around the excavation area and photographs to document project
activities.

9.0 REFERENCES
MWH, 2007: MWH Health and Safety Plan for Libby Asbestos Superfund Site, Revision 1, dated
September 27, 2007.

U.S. Environmental Protection Agency Region 8, 2007: Phase | Sampling and Analysis Plan for
Operable Unit 3, Libby Asbestos Superfund Site, dated September 26, 2007.

U.S. Environmental Protection Agency Region 8, 2011: Libby Asbestos Superfund Site Operable Unit 3
Soil Disposal Plan.

U.S. Environmental Protection Agency Region 8, 2012: Construction Operations Best Management
Practices (Stormwater Management Plan) Operable Unit 3 Libby Asbestos Superfund Site, Libby,
Montana, working draft dated March 27, 2012.
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ATTACHMENTS



ATTACHMENT 1

Chains-of-Custody and Test Reports for Vermiculite Samples Collected on October 27, 2011.


















ATTACHMENT 2

Field Sample Data Sheet for Characterization Soil Sampling



SCS FSDS rev. 1

Sheet No.: SCS-

LIBBY OU3 PHASE FIELD SAMPLE DATA SHEET

Station ID:
Field Logbook ID:

CHARACTERIZATION SOIL SAMPLES

Sampling Date:

Logbook Page No:

For New Stations Only:

X coord:

Y coord: Elev:

GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters

Sampling Team: MWH Samplers Initials:

Sampling Time: Sampling Method (if applicable):
Index Sample Type: Field Sample Grab or Composite
P AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
Sampling Time: Sampling Method (if applicable):
Index Sample Type Grab or Composite
ID AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
Sampling Time: Sampling Method (if applicable):
Index Sample Type Grab or Composite
ID AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
Sampling Time: Sampling Method (if applicable):
Index Sample Type: Grab or Composite
ID AFFIX LABEL HERE # of Composites:
Sampling Depth:
Media : Soil
COMMENTS:
Notes: FS Field Sample SP Field Split Sample FD Field Duplicate Sample

TB Trip Blank Sample
FB Field Blank Sample

MS Matrix Spike Sample
EB Equipment Decon Blank Sample

MSD Matrix Spike Duplicate Sample
PE Performance Evaluation Sample

Field Data Recorded by:

Field Entries Checked by:

Database Entry by:

Database QC by:




ATTACHMENT 3

Chain-of-Custody Form for Characterization Soil Sampling.



LIBBY OU3 — CHARACTERIZATION SOIL SAMPLES CHAIN-OF-CUSTODY COC No.

RECORD/REQUEST FOR ANALYSIS

PAGE: OF:
ENTERED BY (Signature): PROJECT MANAGER: DATE:
METHOD OF SHIPMENT: CARRIER/WAYBILL NO.: DESTINATION:
SAMPLES ANALYSIS REQUEST
Asbestos Non-Asbestos (a)
=2
E
= 4 gg
s 5 0 g Sl c
o 3 5% 5 i) g E[E[&]z|2
e |lolS 5 HE HE 2[2]5|2|¢&
3 z21lal.]| |5] I|o|sl8]e FAEIE alelgle|2
85‘;’.’2 ggooggg%EIIﬁ'§§£§8;éggg Remarks
= | = alolL| 8| o2 c|lT|T
Index ID Date Tme | = | < |B|z| [Z|2[2|Q|&|2|5]S|o|S|E|6|5|2|R|A[S[S|E]5]E]E
TOTAL NUMBER OF LABORATORY COMMENTS/CONDITION OF SAMPLES
CONTAINERS
RELINQUISHED BY: RECEIVED BY:
SIGNATURE PRINTED NAME COMPANY DATE TIME SIGNATURE PRINTED NAME COMPANY

* Media: AQ - Aqueous SO — Solid AA — Ambient Air BK — Tree Bark DB — Organic Debris TC — Tree Age Core
Notes --

(a) Method, container, and preservation details are provided in the attached tables

(b) With Libby-specific modifications. See Phase | OU3 SAP for counting and stopping rules

DISTRIBUTION: PINK: Field Copy YELLOW: Return to Originator WHITE: Laboratory Copy

(c) For tree bark, preparation by TREE-LIBBY-OU3 rev0. For organic debris, preparation by DEBRIS-LIBBY-OU3 rev0
(d) Preparation by ISSI-LIBBY-01 rev8 and analysis by SRC-LIBBY-01 rev2 (PLM-Grav) and SRC-LIBBY-03 rev2 (PLM-VE)




ATTACHMENT 4

August 20, 2012 Memo on Field Visit to Vermiculite Waste Pits from Mark Nelson, P.G., CDM
Smith to Christina Progess, EPA



Memorandum

To: Christina Progess, EPA Remedial Project Manager
From: Mark Nelson, PG
Date: August 20, 2012

Subject:  August 8, 2012 Field Visit to the Former Vermiculite Mine, Operable Unit 3,
Libby Asbestos Superfund Site, Libby, Montana

On August 8, 2012, Mark Nelson PG, CDM Smith, attended a field visit to an area along Rainey
Creek approximately 300 feet downstream from the mill pond where materials containing
vermiculite are present. These materials are reported to have been produced during dredging of
material from the mill pond and discharge of those materials to areas adjacent to Rainy Creek
downstream from the mill pond (John Garr, MWH, personal communication August 8, 2012).
These materials are referred to as “dredge spoils” in the sections that follow. Mr. Nelson was
accompanied on this field visit by John Garr and Joan Kester (MHW), and Mike Chapman
(earthwork contractor for MWH).

The purpose of this field visit was to observe the geological characteristics of the dredge spoils
and to discern if the spoils could be delineated visually during a potential removal action
currently being considered by EPA. Based on physical characteristics of the dredge spoils
observed during the field visit and discussed below, delineation of these materials based on
visual characteristics is viable using a weight of evidence approach based on the following
characteristics:

Mineralogical composition

Color

m Grain size

Soil structure

m Fluvial bedding

These characteristics are described in the following sections. It is recommended that
delineation be conducted during excavation by a geologist with site-specific knowledge of
contaminant source materials in the OU3 area.



Ms. Christine Progess
August 20, 2012
Page 2

Although visual delineation of the dredge spoils is viable to support the removal action, the
visual characteristics are not adequate to discern between soils or sediments affected by
physical dispersion of dredge spoils in the area and unaffected or “background” soils and
sediments. However, visual delineation would be suitable to identify major accumulations of
dredge spoils and to support a removal action to prevent future erosion of the identified dredge
spoils into Rainy Creek.

Field Characteristics of Dredge Spoils

During the August 8, 2012 field visit, a series of small excavations was observed and several of
these excavations were deepened using a backhoe to better expose the contact between the
dredge spoils and underlying alluvial sediments. This field investigation included observation of
approximately six excavations on the west side of Rainey Creek, observation of Rainey Creek
sediments and adjacent riparian areas, and observation of approximately four excavations on
the east side of Rainey Creek.

Photo 1. Excavation on west side of Rainey Creek showing an approximately
10-inch layer of dredge spoils overlying alluvial sediments.

Several physical characteristics that would facilitate visual delineation of the dredge spoils are
shown in Photo 1, which was taken at one of the excavations located on the west side of Rainey
Creek. The dredge spoils are evident as a surface layer overlying alluvial sediments. Based on

Document code
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visual analyses, the dredge spoils at this location are composed of approximately 8o percent
sand sized grains of micaceous minerals including biotite and vermiculite. In contrast, the
underlying alluvial sediments are composed of clay, silt, and sand-sized fluvial sediments with
local gravel and cobbles. The dredge spoils also exhibit a characteristic grayish-brown color,
which contrasts with the medium-brown color of the underlying alluvial sediments.

Photo 2. Close-up photo of dredge spoil materials showing coarse sand grain
size and characteristic color.

Photo 2 is a close-up photo of the dredge spoils showing coarse sand grain size and
characteristic color. The grain size of the dredge spoils varies and ranges from coarse sand to
fine sand, but the spoils commonly exhibit the characteristic mica-rich mineralogy with visual
estimates ranging from 50 to 8o percent micaceous minerals.

A general lack of soil structure is also evident in the dredge spoils, which contrasts with the soil
structure evident in the underlying alluvial sediments. Soil structure is affected by the clay
content of the soil and other factors. The soil structure of the dredge spoils is not well-
developed because the spoils contain relatively less clay as compared to underlying alluvial
sediments, and the sand-sized micaceous grains generally do not adhere together well or form
clumps. The soil structure of the relatively coarse grained dredge spoils is single grained and
unconsolidated. In the fine sand sized dredge spoils, this leads to a fluffy unconsolidated
texture. In contrast, the underlying alluvial sediments contain relatively more clay, which
results in a blocky soil structure in which blocks or clumps of soil are observed during
excavation. This contrast in soil structure would also support delineation of dredge spoils based
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Ms. Christine Progess
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on visual characteristics during a potential removal action.

Photo 3. Bedding present in alluvial sediments underlying dredge spoils.

Photo 3 shows fluvial bedding that is evident in the alluvial sediments that underlie the dredge
spoils. The surface layer of dredge spoils is evident in the photo based on the lighter grey-brown
color. Underneath this zone is a sequence of alluvial sediments that exhibit characteristics of
fluvial deposition including the presence of lenses of coarse sand, gravel and cobbles. These
lenses of coarser grained sediments were emplaced during deposition under local higher-energy
flow regimes within stream channels. The presence of this characteristic fluvial bedding in
underlying alluvial materials would also support delineation of overlying dredge spoils during
excavation.

Uncertainties in Visual Delineation of Dredge Spoils

Although visual delineation of dredge spoils is viable to support the potential removal action,
uncertainties would be present particularly along the edges of the dredge spoil accumulations
and adjacent to Rainey Creek. The characteristics of the downslope edge of the dredge spoils
were observed on the east side of Rainey Creek. At this location, the surface layer of dredge
spoils is only a few inches thick. It is likely that physical dispersion results in gradational
contacts on the edges of major accumulations of dredge spoils, particularly on the downslope
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edge. These areas would require careful observation and delineation during a potential removal
action.

Riparian soils were observed along Rainey Creek in close proximity to known accumulations of
dredge spoils. A discrete layer of dredge spoils was not observed in the riparian zone, although
mica minerals including biotite and vermiculate are common within these soils. This suggests
that erosion, reworking and deposition of dredge spoils along Rainy Creek have caused
intermixing of riparian soils and dredge spoils directly adjacent to Rainey Creek. Removal of
dredge spoils based on visual characteristics is not likely to be effective within these riparian
soils. Common vermiculite was also observed within Rainy Creek sediments in this area. The
extent to which this vermiculite is related to erosion of dredge spoils or other anthropogenic
releases versus natural erosion of the vermiculite ore body over geological time cannot be
determined based on evidence collected during the field visit.
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“Response (date)” and Resolved (date)”.

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 2 of 10

Acceptable Page/ Comments
Element Yes/No/NA Section
Al. Title and Approval Sheet
a. Contains project title Y Title page (pg. 1)
b. Date and revision number line (for when needed) Y Revision log (pg. 2)
c. Indicates organization’s name Y Title page (pg. 1)
d. Date and signature line for organization’s project Y Approval page (pg. 2)
manager
e. Date and signature line for organization’s QA Y Approval page (pg. 2)
manager
f. Other date and signatures lines, as needed Y Approval page (pg. 2)
A2. Table of Contents
a. Lists QA Project Plan information sections Y Table of Contents (pg. 5-8)
b. Document control information indicated Y Page footers
A3. Distribution List
Includes all individuals who are to receive a copy of the Y Distribution List (pg. 3-4)
QA Project Plan and identifies their organization
A4. Project/Task Organization
a. Identifies key individuals involved in all major Y Section 1.2, Figure 1-1
aspects of the project, including contractors
b. Discusses their responsibilities Y Section 1.2.1 to 1.2.7
c. Project QA Manager position indicates independence Y Section 1.2.7
from unit generating data
d. Identifies individual responsible for maintaining the Y Section 1.2.2
official, approved QA Project Plan
e. Organizational chart shows lines of authority and Y Figure 1-1
reporting responsibilities
AS. Problem Definition/Background
a. States decision(s) to be made, actions to be taken, or Y Section 3.2.2
outcomes expected from the information to be obtained
b. Clearly explains the reason (site background or Y Section 2.1 to 2.2, Section 3.1,

historical context) for initiating this project

Section 3.2.1

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 3 of 10

Element

Acceptable
Yes/No/NA

Page/
Section

Comments

c. Identifies regulatory information, applicable criteria,
action limits, etc. necessary to the project

Y

Soil — Section 3.2.5

A6. Project/Task Description

a. Summarizes work to be performed, for example,
measurements to be made, data files to be obtained, etc.,
that support the project=s goals

Section 4

b. Provides work schedule indicating critical project
points, e.g., start and completion dates for activities such
as sampling, analysis, data or file reviews, and
assessments

Soil - Section 4.1.

c. Details geographical locations to be studied, including
maps where possible

d. Discusses resource and time constraints, if applicable

Soil - Section 3.2.4, Figure 1

AT7. Quality Objectives and Criteria

a. Identifies

- performance/measurement criteria for all information
to be collected and acceptance criteria for information
obtained from previous studies,

- including project action limits and laboratory detection
limits and

- range of anticipated concentrations of each parameter
of interest

Section 3

Soil — Section 3.2

b. Discusses precision

c. Addresses bias

d. Discusses representativeness

e. Identifies the need for completeness

f. Describes the need for comparability

Table 9-1

g. Discusses desired method sensitivity

=< <] =< =] <=

Section 3.2.6, Section 5.1.1

A8. Special Training/Certifications

a. Identifies any project personnel specialized training or
certifications

=

Form 7-2010 QAPP ChecKklist

Field — Section 6.1.1




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 4 of 10

Acceptable Page/ Comments
Element Yes/No/NA Section
b. Discusses how this training will be provided Y
c. Indicates personnel responsible for assuring Y Analytical Laboratory — Section
training/certifications are satisfied 63210634
d. identifies where this information is documented Y
Troy SPF — Section 6.2.1
A9. Documentation and Records
a. Identifies report format and summarizes all data Y Field — Section 4.5, Section 4.9.1,
report package information Section 6.1.2
b. Lists all other project documents, records, and Y
electronic files that will be produced Analytical Laboratory — Section
c. Identifies where project information should be kept Y 5.2, Section 6.3.5
and for how long
d. Discusses back up plans for records stored Y Troy SPF — Section 5.2, Section
electronically 6.2.2
e. States how individuals identified in A3 will receive Y Section 1.2.2
the most current copy of the approved QA Project Plan,
identifying the individual responsible for this
B1. Sampling Process Design (Experimental Design)
a. Describes and justifies design strategy, indicating size Y Soil- Section 4.1 to 4.2
of the area, volume, or time period to be represented by
a sample
b. Details the type and total number of sample Y
types/matrix or test runs/trials expected and needed
c. Indicates where samples should be taken, how sites Y
will be identified/located
d. Discusses what to do if sampling sites become Y
inaccessible
e. Identifies project activity schedules such as each Y
sampling event, times samples should be sent to the
laboratory, etc.
f. Specifies what information is critical and what is for Y

informational purposes only

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 5 of 10

Acceptable Page/ Comments
Element Yes/No/NA Section
g. Identifies sources of variability and how this Y
variability should be reconciled with project information
B2. Sampling Methods
a. Identifies all sampling SOPs by number, date, and Y Section 4.2
regulatory citation, indicating sampling options or
modifications to be taken
b. Indicates how each sample/matrix type should be Y
collected
c. If in situ monitoring, indicates how instruments Y
should be deployed and operated to avoid contamination
and ensure maintenance of proper data
d. If continuous monitoring, indicates averaging time Y
and how instruments should store and maintain raw
data, or data averages
e. Indicates how samples are to be homogenized, Y
composited, split, or filtered, if needed
f. Indicates what sample containers and sample volumes Y
should be used
g. Identifies whether samples should be preserved and Y
indicates methods that should be followed
h. Indicates whether sampling equipment and samplers Y Section 4.4
should be cleaned and/or decontaminated, identifying
how this should be done and by-products disposed of
i. Identifies any equipment and support facilities needed Y Section 4.6
j. Addresses actions to be taken when problems occur, Y Section 8.1.1
identifying individual(s) responsible for corrective
action and how this should be documented
B3. Sample Handling and Custody
a. States maximum holding times allowed from sample Y Section 4.7.5

collection to extraction and/or analysis for each sample
type and, for in-situ or continuous monitoring, the
maximum time before retrieval of information

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 6 of 10

Acceptable Page/ Comments
Element Yes/No/NA Section
b. Identifies how samples or information should be Y Field — Section 4.7.4
physically handled, transported, and then received and Analytical Laboratory — Section
held in the laboratory or office (including temperature 54
upon receipt) Troy SPF — Section 5.4
c. Indicates how sample or information handling and Y Field — Section 4.7.1
custody information should be documented, such as in Analytical Laboratory — Section
field notebooks and forms, identifying individual 54
responsible Troy SPF — Section 5.4
d. Discusses system for identifying samples, for Y Section 4.7.1, Section 5.4
example, numbering system, sample tags and labels, and
attaches forms to the plan
e. Identifies chain-of-custody procedures and includes Y Field — Section 4.7.2 t0 4.7.3
form to track custody Analytical Laboratory — Section
5.4
Troy SPF — Section 5.4
B4. Analytical Methods
a. Identifies all analytical SOPs (field, laboratory and/or Y Section 5.1, Appendix A
office) that should be followed by number, date, and
regulatory citation, indicating options or mod}ﬁcatlons Soil— Section 5.1 to 5.2
to be taken, such as sub-sampling and extraction
procedures
b. Identifies equipment or instrumentation needed Y
c. Specifies any specific method performance criteria Y
d. Identifies procedures to follow when failures occur, Y
identifying individual responsible for corrective action
and appropriate documentation
e. Identifies sample disposal procedures Y Section 5.5
f. Specifies laboratory turnaround times needed Y Section 5.3
g. Provides method validation information and SOPs for Y Appendix A

nonstandard methods

BS. Quality Control

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 7 of 10

Acceptable Page/ Comments

Element Yes/No/NA Section

a. For each type of sampling, analysis, or measurement Y Section 6

technique, identifies QC activities which should be

used, for example, blanks, spikes, duplicates, etc., and at Field — Section 6.1

what frequency

b. Details what should be done when control limits are Y ) )

exceeded, and how effectiveness of control actions will Analytical Laboratory — Section

be determined and documented 6.3

c. Identifies procedures and formulas for calculating Y

applicable QC statistics, for example, for precision, bias,
outliers and missing data

Troy SPF — Section 6.2

B6. Instrument/Equipment Testing, Inspection, and Maintenance

documented

a. Identifies field and laboratory equipment needing Y Field — Section 6.4.1
periodic maintenance, and the schedule for this
b. Identifies testing criteria Y Analytical Laboratory —Section
c. Notes availability and location of spare parts Y 6.3.1, Section 6.4.3
d. Indicates procedures in place for inspecting Y
equipment before usage Troy SPF — Section 6.4.2
e. Identifies individual(s) responsible for testing, Y
inspection and maintenance
f. Indicates how deficiencies found should be resolved, Y
re-inspections performed, and effectiveness of
corrective action determined and documented
B7. Instrument/Equipment Calibration and Frequency
a. Identifies equipment, tools, and instruments that Y Field — Section 4.4.2, Section
should be calibrated and the frequency for this 6.4.1
calibration Analytical Laboratory — Section
b. Describes how calibrations should be performed and Y 6.3.1, Section 6.4.3
documented, indicating test criteria and standards or Troy SPF — Section 6.4.2
certified equipment
c. Identifies how deficiencies should be resolved and Y

B8. Inspection/Acceptance for Supplies and Consumables

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 8 of 10

Element

Acceptable
Yes/No/NA

Page/
Section

Comments

a. Identifies critical supplies and consumables for field
and laboratory, noting supply source, acceptance
criteria, and procedures for tracking, storing and
retrieving these materials

Y

b. Identifies the individual(s) responsible for this

Field — Section 6.5.1

Analytical Laboratory — Section
6.5.2

Troy SPF — Section 6.5.2

B9.

Non-direct Measurements

a. Identifies data sources, for example, computer
databases or literature files, or models that should be
accessed and used

NA

b. Describes the intended use of this information and the
rationale for their selection, i.e., its relevance to project

NA

c. Indicates the acceptance criteria for these data sources
and/or models

NA

d. Identifies key resources/support facilities needed

NA

e. Describes how limits to validity and operating
conditions should be determined, for example, internal
checks of the program and Beta testing

NA

B10.

Data Management

a. Describes data management scheme from field to
final use and storage

b. Discusses standard record-keeping and tracking
practices, and the document control system or cites
other written documentation such as SOPs

c. Identifies data handling equipment/procedures that
should be used to process, compile, analyze, and
transmit data reliably and accurately

d. Identifies individual(s) responsible for this

Section 7
Section 7.1 to 7.4

Field — Section 7.1.1

Analytical Laboratory — Section
7.1.3

Troy SPF — Section 7.1.2

e. Describes the process for data archival and retrieval

f. Describes procedures to demonstrate acceptability of
hardware and software configurations

g. Attaches checklists and forms that should be used

C1.

Assessments and Response Actions

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 9 of 10

Element

Acceptable
Yes/No/NA

Page/
Section

Comments

a. Lists the number, frequency, and type of assessment
activities that should be conducted, with the
approximate dates

Y

b. Identifies individual(s) responsible for conducting
assessments, indicating their authority to issue stop
work orders, and any other possible participants in the
assessment process

c¢. Describes how and to whom assessment information
should be reported

d. Identifies how corrective actions should be addressed
and by whom, and how they should be verified and
documented

Section 8

Field — Section 8.1.1

Analytical Laboratory — Section
8.13

Troy SPF — Section 8.1.2

C2. Reports to Management

a. Identifies what project QA status reports are needed
and how frequently

b. Identifies who should write these reports and who
should receive this information

Section 8.3, Section 9.1.4

D1. Data Review, Verification, and Validation

Describes criteria that should be used for accepting,
rejecting, or qualifying project data

Section 9.1

D2. Verification and Validation Methods

a. Describes process for data verification and validation,
providing SOPs and indicating what data validation
software should be used, if any

b. Identifies who is responsible for verifying and
validating different components of the project
data/information, for example, chain-of-custody forms,
receipt logs, calibration information, etc.

c. Identifies issue resolution process, and method and
individual responsible for conveying these results to
data users

Section 9.1.3 t0 9.1.4

d. Attaches checklists, forms, and calculations

Appendix A; verification SOPs

D3. Reconciliation with User Requirements

Form 7-2010 QAPP ChecKklist




EPA Region 8 QAPP Review Checklist
Program or State Name (name of Program QAPP)

Page 10 of 10

Acceptable Page/ Comments
Element Yes/No/NA Section
a. Describes procedures to evaluate the uncertainty of Y Section 9.2
the validated data
b. Describes how limitations on data use should be Y

reported to the data users

Form 7-2010 QAPP Checklist
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