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Executive Summary

The third five-year review of the Libby Ground Water Site, located in Libby, Montana, was completed in
March 2005. The results of the five-year review indicate that the remedies for soil and ground water are
protective of human hedlth and the environment. The OU1 remedy which consigts of an dternative water supply
initiative sponsored by Champion Internationa Corporation (Champion was purchased in 1996 by International
Paper), continues to function as designed. The OU2 remedy conssts of a soils component and a groundwater
component. The soil component of the remedy has achieved the remediation levels pecified in the 1988
Record of Decision (ROD) for dl soil placed on the land treatment units (L TUs) to date. An Expanded Land
Farm (ELF) was congtructed in 1998 and was loaded with dl of the untreated soils remaining on the Site,
except asmdl amount of high strength soils in the waste pit. Soils remaining in the waste pit will be moved to
the ELF in 2005. Trestment of these soilsis ongoing and remediation levels are expected to be met in severd
years. The ground water treatment system continues to operate as designed, with some modifications since the
last five-year review.

Thefird five-year review, performed in 1995, identified severd modifications to the 1988 ROD that were
required to reflect changes in standards made since 1988. The changes were incorporated in an Explanation of
Significant Differences (ESD) issued in 1997. No deficiencies in the design and operation and maintenance of
the remedy were noted during the second five-year review. Recommendations from the second five- year
review, conducted in 2000, included incorporating the Tl waiver provisonsinto the ROD and implementation
of acontrolled ground water area. EPA approved a Tl waiver for the sitein 1999. The controlled ground water
areawas not established because of adminigrative difficulties. EPA believes that the existing municipa water
supply and the associated city ordinance provide adequate ingtitutiona control protection of human hedth & this
time. EPA will continue to evauate the need for establishment of a controlled groundwater area.

The protection of human hedlth and the environment by each component of the remedia action at the Libby ste
isdiscussed below:

OU1 Drinking Water Initiative

The remedy selected for OU1 continues to be protective of human hedlth and the environment. The
abandonment of additiona residentid wells since the first 5-year review hasincreased the effectiveness of this
remedy. A review of the existing municipa ordinance prohibiting the ingdlation of new water wellswithin the
city limits was conducted and the ordinance was determined to be effective.

0OU2 Soil Component

An additional 10-ac L TU was congtructed at the Libby Ste during 1998 to expedite soil treatment by increasing
the overdl treetment area. The two one-acre L TUs at the Site have successfully trested soil to remediation
levels since their congtruction in 1989. The three units are located in afenced area and are operated and
monitored as designed. The soil component of the remedy at the Libby Ground Water Site is protective of
human health and the environment.



OU2 Ground Water Component

The ground water component of the remedy at the Libby Ground Water Site conssts of an extraction and
biologica treatment system. The system is currently operating as designed and continues to remove
contaminants from the ground water. The dissolved contaminant plume associated with the site has stabilized
and has decreased dightly in area. More than 19,000 gallons of oily wood treeting fluid have been recovered
from the subsurface since the system began operation in 1989. The ground water component of the remedy at
the Libby Ground Water Site is protective of human heglth and the environment.

References to past activities by Champion International Corporation, “Champion”, contained in this document
have been modified to reflect the party currently respongble for remedid activities a the Site, Internationd
Paper.

Thisthird five-year review report is an update of the second five-year review report reflecting the satus of the
last 5 years of continued soil and ground water treatment. This report contains data describing Site activities
from 2000 through the latest reporting period. All site status evauations and determinations have been updated
for this report.



Five-Year Review Summary Form

SITE IDENTIFICATION '

Site name (from WasteLAN): Libby Ground Water Contamination

EPAID (from WasteLAN): MTD980502736

State: MT | City/County: Libby/Lincoln‘

NPL status: X Final [ Deleted [ Other (specify)

Remediation status (choose all that apply): [] Under Construction X Operating [] Complete

Multiple OUs?+ X yEs O NO | Construction completion date: 09/20/93

Has site been put into reuse? [ YEs X NO

REVIEW STATUS

Reviewing agency: X EPA [ State [ Tribe [ Other Federal Agency

Author name: Jim Harris

Author title: RPM Author affiliation: EPA Region 8
Review period: 03 /31 /00 to 03/31/2005
Date(s) of site inspection: 03 /01 /2005

Type of review: X statutory

O Policy (O Post-SARA [ Pre-SARA O NPL-Removal only
0 Non-NPL Remedial Action Site [ NPL State/Tribe-lead

O Regional Discretion)

Review number: [ 1 (first) (I 2 (second) X 3 (third) [ Other (specify)

Triggering action:
[J Actual RA Onsite Construction at OU # " [ Actual RA Start at OU#

] Construction Completion X Previous Five-Year Review Report
] Other (specify)

Triggering action date (from wasteLAN): 03 / 31 / 2000

Due date (five years after triggering action date): 03 / 31 / 2005

* [“OU” refers to operable unit.]
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Five-Year Review Summary Form

Deficiencies:

o No deficiencies in the Remedial Action implementation at the Libby Ground Water
Site were identified during the third five-year review. A Technical Impracticability (TI)
Petition for Ground Water Remediation has been submitted,to EPA and approved.

® Because of the currently effective city ordinance prohibiting new water supply wells
within the city limits, and the NPL listing of the Libby Asbestos Site, further action to
incorporate the T1 waiver provisions into the ROD and to secure a controlled ground water
area through state authorities has been postponed.

Recommendationsand Follow-up Actions:

o Incorporate the TI waiver conditions into the Record of Decision for the Libby
Ground Water Site through a ROD modification process.

o Complete the controlled ground water use designation through DNRC for the Libby
Ground Water Site should the conditions of the city ordinance become ineffective.
Protectiveness Statement(s):

The third five-year review of the remedial actions for soil and ground water at the Libby
Ground Water Site has resulted in the determination that the remedial actions are protective
of human health and the environment.

Other Comments:

Construction completion at the Libby Ground Water Site was accomplished on September
20, 1993.
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Libby Ground Water Site
Third Five-Year Review Report

I ntroduction

EPA Region 8 has conducted the third five-year review of the remedia actionsimplemented at the
Libby Ground Water Site located in Libby, Montana. This review was conducted from December 2004
through March 2005. This report documents the results of the review. The purpose of five-year reviewsisto
determine whether the remedy at a Siteis protective of human hedth and the environment. The methods,
findings, and conclusons of reviews are documented in five-year review reports. In addition, five-year review
reports identify deficiencies found during the review, if any, and identify recommendetions to address them.

Thisreview isrequired by satute. EPA must implement five-year reviews consstent with the
Comprehensive Environmental Response, Compensation, and Liahility Act, as amended, (CERCLA) and the
Nationa Oil and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA 8§121(c), as anended,
deates:

If the President selects aremedia action that results in any hazardous substances, pollutants, or
contaminants remaining a the site, the President shdl review such remedia action no less often than
each five years after the initiation of such remediad action to assure that human hedth and the
environment are being protected by the remedid action being implemented.

The NCP at 40 C. F. R. Section 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR) states:

If aremedid action is sdlected that results in hazardous substances, pollutants, or contaminants
remaining & the Ste above levesthat dlow for unlimited use and unrestricted exposure, the lead agency
shdll review such action no less often than every five years after the initiation of the sdlected remedid
action.

Thisisthethird five-year review for the Libby Ground Water Site. The triggering action for this review
is the completion of the second five-year review on March 30, 2000. Due to the fact that hazardous
substances, pollutants, or contaminants remain at the Ste above levels that dlow for unrestricted use and
unlimited exposure, another five-year review is required.



. Site Chronology

Table 1 lists the chronology of events for the Libby Ground Water Site.

Table 1: Chronology of Site Events

Date Event
1979 Initid discovery of the problem
9/8/83 NPL listing
9/26/86 OU1 ROD sgnature
10/1/86 OU1 Remedia Design Completion
11/1/86 OU1 Remedid Action Completion
12/30/88 OU2 ROD sgnature
3/27/89 OU2 Remedid Desgn start
9/26/91 OU2 Remedia Design completion
10/18/89 OU2 Remedia Action Start
11/01/1993 Champion sdIs Mill to Stimson Lumber Co.
9/20/93 Condtruction completion
1/24/95 First five-year review report
1998 LTU Expanson
1/11/99 Technicd Impracticability (TI) Evauation Report
3/99 TI Report approval
1/2000 Codescing Separator added
3/2000 Second 5-year Review
6/20/2000 International Paper purchases Champion International
2003 Stimson sIs Mill to Lincoln County Port Authority
3/2003 Boundary Injection System discontinued
3/2005 Third 5-year Review




1. Background
L ocation

The Libby Ground Water Superfund Steislocated at the former Stimson Lumber and Plywood Mill in
northwestern Montanain the town of Libby, gpproximately 70 miles south of the Canadian border. The diteis
Stuated on the eastern edge of Libby and is bounded on the east by Libby Creek, on the south by private
property, on the west by U.S. Highway 2, and on the north by the Kootenai River (see Figure 2-1).

Northwestern Montana is comprised of mountainous terrain, heavily timbered with abundant surface
water. The Cabinet Mountains Wilderness is west and south of Libby, while the Purcell Mountains are to the
north of town, and the Salish Mountains are east. Although the area is mountainous, the Site is Stuated in a
reaively flat intermontane valey, with loca evations ranging from about 2,125 mean sealevel (md) to about
2,070 md.

The location of the Site within avaley bordered by mountains has had important implications for the
digtribution of contaminantsin the subsurface. The valey has received deposits of both dluvid and glacid
sediments, as wdl as erosgond remnants from the surrounding mountains. These varied and highly active
sources of geologic materids have resulted in acomplex dratigraphic system below the ste. Smply put,
because the geology is not uniform contamination from wood treeting processes have not been distributed
uniformly in the subsurface. As a consequence there is no well defined method to locate underground
contamination or predict contaminant migration patterns.

Surface water is abundant in this part of Montana. Mountain valeys contain smal streams which are
recharged by high-country snowpack. These feed into regionaly important rivers such as the Kootenai. Both
Libby Creek and Flower Creek recharge the Kootenai River, which varies in average flow from about 4,000
cubic feet per second (cfs) to more than 30,000 cfs as measured at the river staff gauge near Libby.

Facility Description

The Libby Siteislocated on afacility that has been an active forest products processor for many years.
The facility was known as the J. Neils Lumber Company when wood treating began in gpproximately 1946. St.
Regis Corporation purchased the company and facility in 1957 and continued to trest wood until 1969, when
the wood treeting plant was disassembled. In 1985 Champion Internationd Corporation bought the facility;
Champion later sold the mill to Stimson Lumber Company in 1993 and Internationa Paper purchased
Champion in 2000. The mill property boundaries have changed somewhat since 1993, as reflected by the
historic and current borders shown on Figure 2-1. In 2003 Stimson sold the mill property to the Lincoln County
Port Authority; ownership of the remediation units was retained by Internationa Paper.

Creosote (the primary source of polynuclear aromatic hydrocarbons, or PAHS, found at the Site) and
pentachlorophenol (PCP) were used to protect and preserve wood products such as telephone poles. These
compounds were disposed and/or spilled at different locations on the plant property. Waste water was placed
in unlined waste pits after trestment by a condenser and oil separator. Sudges from treatment tanks were
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periodicaly removed and placed into the waste pits. Spills probably occurred during wood tregting and
maintenance activities. Ground water and soil at the Libby Ste were contaminated as a result of wood treating
operations and waste disposa practices. The Site was placed on the find Nationd Priorities List (NPL) in 1983
asareault of the ground water and soil contamination.

Although Champion sold the facility to Stimson, Champion retained ownership of certain properties a
the site deemed necessary to continue Superfund remedid actions. Details of the transfer of the property from
Champion to Stimson are provided in Section 2.0 of the 1993 Annua Upper Aquifer Operations Report
(Woodward-Clyde Consultants (WWC) 1994). In 2000, International Paper purchased Champion
Internationa Corporation and has maintained respongbility for monitoring and contaminant remediation
activities a the Site.

Contamination History

The presence of wood treating compounds in ground water was first discovered in April 1979 when a
creosote amel was naticed in water from anewly drilled resdentia wdll. Initid investigation of the lumber mill
was undertaken by the U.S. Environmenta Protection Agency (EPA) in 1980. Results from the early site
investigation were presented in a June 1982 report. Thisinitia study reported the presence of creosote
compounds and PCPin 3 of 11 wells sampled. The dismantled St. Regis wood tregting facilities and waste
disposd pits were identified as likely sources for the ground water contamination. Because of the potentia risk
to human hedth and the environment posed by ground water contamination the Libby site was placed on the
NPL in September 1983. The listing made the Site digible for remedia response action under the
Comprehendve Environmenta Response, Compensation, and Liability Act (CERCLA, referred to in this
Report as* Superfund”).

EPA has designated two separate operable units (OUs) at the Libby Ground Water site: 1) OU1
congsts of the dternative drinking water supply initiative sponsored by Champion for the affected resdents of
Libby, and 2)) OU2 consgts of the effected environmental mediaincluding the contaminated soils, the Upper
Aquifer, and the Lower Aquifer present benegth the site. Under OU1, studies were conducted in 1985 to
determine public exposure to contaminated groundwater in the city of Libby. Asaresult of these investigations,
EPA recommended that an aternate water source be supplied to residents whose wells were contaminated by
groundwater emanating from the facility. This recommendation was approved in a September 26, 1986 Record
of Decision (ROD). In 1986, Champion began additiona remedia investigation studies related to the
contaminated media identified under OU2. These studies involved the characterization of al contaminated
media, including bench and pilot-scale testing of remedid technologies.

Enfor cement History

St Regis entered into an Adminigtrative Order on Consent with the EPA on October 11, 1983. The
Order directed St. Registo begin remedid investigations, feasibility studies, and remedia action programs.
Ohbjectives of the investigations were to define the limits and extent of Ste contamination, and to develop and
evauate available aternatives to remove or reduce potentid threats to human heglth and the environment. Four
phases of work were conducted in the ensuing years until the 1988 Record of Decision documenting plans for
gte cleanup. Thiswork included:
5



Phase | - Initid and early investigations by the Montana Department of Environmenta Qudlity’s Water
Quadlity Bureau and U.S. EPA, aswell as natification of concerns and listing on NPL.

Phase 1 - Initid S. Regis sampling and investigations, and preparation of plans for additiona field
invesigetions.

Phase |1 - Interim remedia measures and continued investigations, including fina report titled “Impact
of Wood Treating Facilities at Libby, Montand’ (June 1985). This work, conducted by Alsd/Carr and
Asodiaes, involved drilling 18 monitoring wells, ingtaling 40 nested piezometers in these wells, and
quarterly sampling and analysis of ground water samples from the piezometers for wood tresting
compounds. In addition, 51 private off-ste wells were monitored by quarterly sampling and andysis.
The results of the Phase 111 investigation concluded that wood tresting compounds in the upper aquifer
zone were migrating off of the Champion property. The Phase I11 report recommended additiona
investigations to refine the understanding of ground water and contaminant movement in the area and to
further define the character and spatia distribution of wood treating compounds in degper sediments.

Phase |V - Two fied investigation campaigns were conducted, in May 1985 and January 1986, under
the Phase IV Remedid Invedtigation program. The remedid investigation (RI) was initiated to
characterize the subsurface conditions and the nature and extent of contamination. The primary sources
of ground water contamination identified during this Rl were the waste pit area, the former butt dip and
retort area, and the former tank farm (see Figure 2-2). The Rl was completed in 1988 (WCC 19884).

A feagbility study (FS) was performed to evauate aternatives for remediation of the ste (WCC
1988b). As part of the FS, a pilot-scale test was conducted in 1987 and 1988 to evaluate in situ
bioremediation as aremedid action dternative for the upper aquifer. This technique conssted of injecting
oxygenated water and nutrients into the aquifer to promote the microbia degradation of PCP and PAHs
dissolved in the ground water. Based on the results of the pilot test, in situ bioremediation was considered a
viable remedia technology (WCC 1988b).

In December 1988, a Record of Decison (ROD) was issued for the Libby Ste and an integrated
bioremediation system was selected as the process to clean up contamination in upper aquifer ground water
(Section 3.0 of this report contains a more detailed explanation of ground water remedy components). Cleanup
levels based on regulatory criteriaand potentid risks to human hedth were set forth in the ROD. Some of the
cleanup criteriawere amended in January 1997 when EPA issued a Find Explanation of Significant Difference
to reflect more recent risk assessment practices and updated MCL s for the upper aquifer.

A Consent Decree for cleanup of the Libby site was finalized in October 1989, providing find
governmenta gpprova and authority for Champion to proceed with design and implementation of the selected
remedies. A demongtration program was conducted in 1990 to perform additiond testing of in situ
bioremediation, ground water extraction and above-grade trestment of ground water in a bioreactor system.
Thisinformation and the pilot test results were used to design the full-scde bioremediation system for the upper
aquifer. Sinceinitia design and congtruction, modifications have been made to the remediation system to
improve performance and/or reduce operating costs (see Section 3.0).
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Remedid drategies for the lower aquifer and contaminated surface soil have been implemented
independently of the upper agquifer. An ARAR waiver was granted for the lower aquifer due to the technica
impracticability of removing NAPLsin ground water and the improbability thet the lower aquifer posesarisk to
human hedlth and the environment. Ingtitutional controls and long- term monitoring are currently in place for the
lower aguifer. Contaminated surface soil was excavated from source areas and placed in the waste pit for
temporary storage, then transferred incrementaly from the waste pit to aland treatment unit for biologica
treatment.

A comprehensve ground water monitoring program was initiated in the fal of 1991 to eva uate the
overdl digtribution of contamination in the upper aquifer, and to assess the performance of thein situ
bioremediation system by monitoring ground water quality. Modifications to the monitoring program have been
made to optimize performance feedback, to improve monitoring efficiency, and reduce monitoring program
cost. These modifications have been documented in the upper aquifer annua reports (WCC 1992,1993a, 1994
and 1995). The wells selected for monitoring are located downgradient of the intermediate and boundary
systems to provide performance information concerning the injection systems. A number of wells are located
around the site and downgradient of the Ste in the City of Libby, to assessthe overdl digtribution of the
contaminant plumes. Many of these monitoring wells were ingtalled during the early phases of ste work, prior to
selection of the remedy in the 1988 ROD. A tota of approximately 30 wells are currently monitored each year,
including 8 domegtic wells.

V. Remedial Actions
Remedy Selection

The objective of the remedy selected in the 1988 ROD isto reduce human exposure to both the soil
and groundwater contaminants of concern. The mgor components of this remedy consst of excavation and
biologicd trestment of contaminated soils within an onsite Land Treatment Unit (LTU), and thein situ
biologicd trestment of contaminated groundwater within the Upper Aquifer (including a pump and treat system
for the heavily contaminated groundwater and oily product, with trestment occurring within a bioreactor
system). As described earlier, an interim remedy was selected for the Lower Aquifer that consisted of feasihility
testing of bioretoration remedia technologies, both alone and in conjunction with oil recovery and il
dispersion techniques.

A complete list of the components to the original remedy sdected for the Site can be found on pages 2
through 5 of the 1988 ROD (EPA 1988). A brief summary of the original remedy includes the following
excerpts. Champion's efforts towards meeting the components of the remedy described below are discussed in
Section 3.0. The origind cleanup gods for both contaminated water and soils are listed in Tables 1 and 2.

. Contaminated soils from the identified source areas were excavated and placed within awaste
pit that aready contained contaminated soils and debris from past disposa practices at the Site.
These contaminated soils underwent a two-step enhanced biodegradation process. Theinitia
treatment phase was conducted in the waste pit area and the contaminants are further degraded
biologicdly after transfer to the LTU. The LTU, which islined and may be capped with low
permesbility materids, will serve asafind dispostion location.
7



The property owner was required to insert language within the current registered deed
identifying the locations of the hazardous substances disposa and trestment areas, and will
restrict the future land use of these areas. This deed redtriction is considered part of the selected
remedy for the soil/source area.

A combination of in situ bioremediation trestment processes are being utilized to degrade
organic contaminants in the saturated zone of the waste pit area. A closed-loop, bacteriarich
groundwater injection and extraction system is being employed in the waste pit area to remove
and degrade contaminants adsorbed on soil matrices.

The ail recovery wells are used to collect highly-contaminated groundwaeter, which istreated in
afixed film bioreactor prior to reinjection through arock percolation bed.

Anin situ, enhanced biorestoration program has been initiated in the Upper Aquifer to reduce
contaminant concentrations to required risk and ARAR-based levels. Thisinnovative trestment
technology addresses both the dissolved congtituents in groundwater as well as adsorbed
contaminants on the aquifer matrices concurrently.

An interim remedy was sdlected for the Lower Aquifer which required the PRP to conduct a
pilot test to determine if enhanced biorestoration of the aquifer, both aone and in conjunction
with. ail recovery and oil digperson techniques, is an effective method of remediation.

The city ordinance prohibiting drilling new water supply welswithin city limits (both within the
Upper and Lower Aquifers) was continued.

Monitoring activities required to assess the performance of the components of the remedy will
be performed throughout the life of the remedid activities a the Site. Long-term monitoring of
the Lower and Upper Aquifer water quality is aso required to determine further movement of
the respective contaminant plumes, ensure protection of public hedth and assess potentid
degradation of the Kootena River.

The ste conditions will be reviewed no less often than each five years after initiation of remedia
action to ensure that human hedth and the environment are being protected by the remedy.

In 1993, EPA modified the remedy selected for the Ste through an ESD. The significant differences
between the remedy described in the 1988 ROD and the ESD are described below:

1.

The 1988 ROD described how the final remedy selected for the Lower Aquifer would be
documented within a separate ROD. EPA determined that based on the smplicity of the fina
remedy, documentation of the selected remedy within an ESD would be sufficient.

Based on information described within three Lower Aquifer reports submitted by Champion
(Lower Aquifer Characterization Report [WCC 1993a]; Technology Evauation Report for the
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Lower Aquifer [WCC 1993b]; and the Focused Risk Assessment Report for the Lower
Aquifer [WCC 1993c]), EPA, in consultation with the Montana Department of Environmental
Qudity (MDEQ) determined that the fina remedy for the Lower Aquifer shal congst of the
continuance of both inditutiona controls prohibiting ingdlation of new water supply wels (in
both the Upper and Lower Aquifers) within the City of Libby and the long- term groundwater
monitoring program initiated by Champion.

The limitations established in the 1988 ROD for pyrene, ngphthaene and phenanthrene were
removed. EPA cited the rationale provided by field data and the language provided within the
No-Migration Petition (WCC 1990) as reasons behind removing these requirements.

All other aspects of the remedy documented in the 1988 ROD remained the same. A more detailed
description of the revised components to the origina remedly is presented in EPA's ESD for the Libby ste

(EPA 19933).

In 1997, as the result of the firdt five-year review, EPA again modified the remedy sdlected for the site
through a second ESD. The significant differences between the remedy described in the 1988 ROD, the 1993
ESD and the 1997 ESD are described below:

1.

The Maximum Contaminant Level (MCL) for Pentachlorophenol (PCP) in ground water,
adopted as afederal stlandard in 1992, replaced the current PCP remediation level found in the
ROD for the Upper Aquifer. The MCL is 1.0 microgram per liter (ug/l).

The MCL for Dioxin TCDD in ground water, aso adopted since the 1988 ROD was issued,
caculated using Toxicity Equivalence Factors (TEF), was added to the remediation parameters
in the ROD for the Upper Aquifer. The MCL for Dioxin TCDD is 3.0x10° ug/l.

The MCL for each of the carcinogenic Polycyclic Aromatic Hydrocarbons (PAHS) in ground
water listed in Table 2 replaced the Tota Carcinogenic PAH remediation level found in the
1988 ROD for the Upper Aquifer.

The soil remediation level for Total Carcinogenic PAHs was revised to 59 milligrams per
kilogram (mg/kg) caculated as Benzo-a-Pyrene (BaP) equivaents usng the EPA 1993 relative
potency factors (RPFS).

The soil remediation levels for Tota Noncarcinogenic PAHS, based on a Hazard Index Vaue
of 1.0, listed in Table 2, were added to the list of remediation parameters.

The soil remediation levels for Dioxing/Furans were revised as indicated in Table 3 to reflect the
most recent TEF methodologies for risk-based vaue caculation.



TABLE 2

COMPARISON OF 1988 CLEAN-UP GOALS,
MAXIMUM CONTAMINANT LEVELS(MCLSs), AND
1994 RISK-BASED CLEAN-UP CONCENTRATIONS

(GROUNDWATER)
1988 VALUES 1994 VALUES
CONTAMINANTSOF CLEAN-UP BASIS® CLEAN-UP BASIS
CONCERN GOAL CONCENTRATION
(LgL) (LgL)

Noncar cinogenic PAH Compounds
Naphthalene @ Evidence of promoting 1460 Risk-Based
Acenapthylene carcinogenic activity of N/A VaueHI=1.0
Acenapthene other cancer-causing 2190
Fluorene compoounds 1460
Phenanthrene N/A
Anthracene 11000
Fluoranthene (© 1460
Pyrene © 1100
Benzo (g,h,i) perylene N/A
Carcinogenic PAH Compounds
Fluoranthene © (d) Risk-Based Vaue 10° and N/A N/A
Pyrene © Achievable Detection N/A N/A
Chrysene Limits 0.2 MCL
Benzo (@) anthracene 0.1 MCL
Benzo (b) fluoranthene 0.2 MCL
Benzo (k) fluoranthene 0.2 MCL
Benzo (a) pyrene 0.2 MCL
Indeno (1,2,3-c,d) pyrene 04 MCL
Dibenzo (ah)anthracene 0.3 MCL
Pentachlor ophenol 1050 Lifetime Health Advisory 1.00 MCL
Benzene 5.00 MCL 5.00 MCL
Arsenic 50.00 MCL 50.00 MCL

@= Cumulative concentration for al noncarcinogenic PAHs shall not exceed 0.4 pg/L.

()=  Assessed asapotential carcinogen in 1988°, not classifiable as to human carcinogenity and assessed as a

noncarcinogen in 1994.

d)= Cumulative concentration for al carcinogenic PAHs shall not exceed 0.04 pg/L.

(e) = Taken from 1988 Record of Decision

HI = Noncarcinogenic Hazard Index

MCL = Maximum Contaminant Level

NA =  not applicable

PAH = polycyclic aromatic hydrocarbon

HO/L =  micrograms per liter
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TABLE 3

COMPARISON OF 1988 CLEAN-UP GOALSAND
1994 RISK-BASED CONCENTRATIONS (SOILYS)

1988 VALUES 1994 VALUES
CONTAMINANTSOF CLEAN-UP BASIS® CLEAN-UP BASIS
CONCERN GOAL CONCENTRATION
(mg/kg) (mg/kg)
Furans:
tetra (2,3.,7,8) 0.0289 Risk-Based
tetra (non-2,3,7,8) NA Vaue
penta (1,2,3,7,8) 0.0578 103
penta(2,3,4,7,8) @ Risk-Based 0.00578
penta (other) Vvaue® NA
hexa (2,3,7,8) 10° 0.0289
hexa (non-2,3,7,8) NA
hepta(2,3,7,8) 0.289
hepta (non-2,3,7,8) NA
octa 2.89
Dioxins:
tetra (2,3,7,8) 0.00289 Risk-Based
tetra (non-2,3,7,8) NA Vaue
penta (2,3,7,8) 0.00578 103
penta (non-2,3,7,8) @ Risk-Based NA
hexa (2 3,7,8) Vvaue® 0.0289
hexa (non-2 3,7,8) 10° NA
hepta (2 3,7,8) 0.289
hepta (non-2,3,7,8) NA
octa 2.89
Pentachlor ophenol <37 BDAT 36 Risk-Based
Vaue
10°
Carcinogenic PAHs:
Benzo(a)pyrene 59 Risk-Based
Benzo(a)anthracene 594 Vaue
Benzo(b)fluoranthene (© Risk-Based 594 10°
Benzo(k) fluoranthene Vaue 5,940
Chrysene 10° 59,400
Dibenzo (ah)anthracene 59
Indeno(1,2,3-cd)pyrene 594
Noncar cinogenic PAHSs:
Acenaphthene NA 166 Risk-Based
Acenaphthylene NA (d) NA VaueHI=1.0
Anthracene NA 33
Fluoranthene NA 250
Fluorene NA 250
@ = 2,3,7,8 - TCDD equivalency concentrations of chlorinated dibenzo-p-dioxins and dibenzofurans combined <0.001 mg/kg.
(b) = Proportional value based on proportionate risk of dioxins/furans and PAHs (90% for PAHs and 10% for dioxins in each scenario).
(0= Total carcinogenic PAH concentrations < 88 mg/kg.
(d) = Noncarcinogenic health risks associated with soils determined to be not of concern according to 1988 baseline risk assessment.
(e = Taken from 1988 Record of Decision.
BDAT= Best Demonstrated Available Technology
HI = Noncarcinogenic Hazard Index
NA = not applicable
PAH = polycyclic aromatic hydrocarbon
mg/kg=~ milligrams per kilogram
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Remedial Objectives

The objective of the response actions implemented at the Steisto dleviate the primary threats to human
hedlth and the environment posed by contaminant sources and contaminant migration. Specificdly, the response
actions proposed by EPA and MDEQ for the remedid subunits (i.e., Upper Aquifer, Lower Aquifer,
Soils/Source Areq) were designed to prevent the residents of Libby from exposure to contaminated
groundwater found both in the Upper and Lower Aquifers. In addition, the potentia for exposure to
contaminated soils isto be diminated through the treatment and ultimate disposa of contaminated soilsin alined
LTU. The protection of the environment is accomplished through contaminant source remova aswell asthe
cleanup of contaminated media through enhanced biodegradation processes designed exclusively for the
contaminated soils and groundwater of the Libby site.

Status of OU Remedial Actions

As part of the third five- year review process, the status of the remedy pertaining to each operable unit
is summarized below:

Operable Unit 1

OU1 involved an dternate water supply source for the affected residents of Libby whose domestic
wells were e@ther influenced or potentidly influenced by off-gte contaminant plume migration in the Upper
Aquifer. The dternate water supply initiative was augmented by Champion’s*Buy Water plan. In addition,
OUI incorporates a city ordinance prohibiting the ingtdlation of new water supply welswithin city limits. During
1998, 44 resdentia wells were abandoned by Champion. The well owners were compensated for their wells
and the abandonment costs were covered by Champion. At the time of the 1998 well abandonment project,
the “Buy Water” plan was discontinued.

The city ordinance remains intact and is not anticipated to change in regard to domestic wells proposed
to beingaled in either the Upper or Lower Aquifer units. For the Lower Aquifer, the decison to continue this
ordinance was described in EPA’s ESD (EPA 1993a).

Operable Unit 2

The components of the remedy selected for OU2 have been summarized in Section IV. Since the 1988
ROD was sgned, Champion designed, constructed and commenced operation on dl portions of the remedy
pertaining to the remedid subunits of OU2. EPA filed a Congtruction Completion notice for the Stein the form
of a Superfund Preiminary Site Close Out Report (EPA 1993b). However, since the remedy congsts of
innovative technologies (in situ and ex situ bioremediation techniques), the specific remedid design
components for the remediad subunits described above are subject to design modifications as warranted. These
modifications are first reviewed and gpproved by EPA prior to implementation by Champion. A brief summary
of the current status of the remedia subunits that comprise OU2 is presented below.
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Soils/Source Area

The soils/source arearemedia subunit contains separate remedia measures designed to address the
contaminated soils and the non- aqueous phase liquids (NAPLS) present in the waste pit area (Figure 2). The
contaminated soils are treated biologicaly in the LTUswhile the NAPLs are extracted and separated in the
source area extraction and treatment system. The trestment system consists of a series of bioreactorsthat are
designed to biologicdly treat the dissolved phase of NAPLSs present in the extracted groundwater. The
following excerpts provide a brief summary of the remedia actions that have been completed for this remedia
subunit.

. Contaminated soil from the identified source areas was excavated and placed within awaste pit
that contained contaminated soils and debris from past disposa practices at the Ste. These
contaminated soils undergo a two-step enhanced biodegradation process. The initia trestment
phase is conducted in the waste pit area, and the contaminants are further biodegraded after
transfer to the LTU. To date, approximately 14,000 cubic yards (yd®) of contaminated soils
have been treated within the LTU. An additiona 10 ac LTU was constructed in 1998 to
expedite soil treatment.

. An extensve performance monitoring program was established and is maintained by
Internationa Paper for the LTU conssting of soils, leachate, air and groundwater samples. This
performance monitoring program has been implemented since 1989 and has provided a means
by which the protectiveness of the LTU operation can be evauated. A revised plan was
developed in 2004 and is currently being reviewed.

. A groundwater free product extraction and treatment system was constructed near the waste
pit areato remove NAPLs from the source area and to biologicaly treat the dissolved phase of
the contaminants in the groundwater. The extraction process conssts of a series of recovery
wells that pump the available product to an oil/water separator. Once the NAPL is removed,
the dissolved phase of the contaminants are biodegraded in a series of bioreactors. The fina
effluent is discharged to arock percolation pad. To date, gpproximately 19,000 gallons of free
product have been removed from the source area. Internationa Paper reports that the
bioreactors have maintained an 80 percent or greeter efficiency rating for the remova of PAHs
and PCP from the contaminated groundwater since the bioreactor operations commenced.

. International Paper added language to the current registered deed identifying the locations of
the hazardous substances disposa and treatment areas, and restricted the future land use of
these areas. A fence was constructed in 2004 to isolate the property owned by International
Paper from the rest of the former mill Site because there is no longer mill Site security.

Upper Aquifer

The remedy for the Upper Aquifer component of the remedy origindly conssted of an innovative in
situ, enhanced biorestoration program. The ground water treatment system consisted of two lines of injection
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wells designed to introduce oxygen and nutrients (where needed) to biologicaly degrade the dissolved
contaminants (PAHs and PCP) observed in the Upper Aquifer. These two injection systems are referred to as
(2) the intermediate injection system and (2) the boundary injection system (Figure 3). Internationa Paper
monitored the effectiveness and design criteria of the first two injection systems and requested the
discontinuation of the Intermediate system. Internationa Paper’ s request was granted and the intermediate
system was removed in 1998. A subsequent request was submitted to discontinue operation of the Boundary
Injection system which was approved in 2003.

International Paper ingtalled and implemented a performance monitoring network for thein situ
biorestoration program consisting of over 20 ground water monitoring wells located both onsite and offgite. The
monitoring program alowed EPA to assess the effectiveness of this restoration program. Based on the results
of this monitoring program, EPA requested that International Paper prepare a Technica Impracticability
Evduation Report which was submitted in January 1999 and subsequently approved by the Agency.

Sour ce Area Extraction and Treatment System

The objective of the system isto remove oil (NAPL) from the upper aquifer to improve the
performance of the downgradient in situ systems. The source area extraction and trestment system (Bioreactor
System) was congtructed in late 1989 and condsts of extraction wells, an oil/water separator, nutrient addition,
and two fixed-film bioreactors operated in series with ancillary equipment. Heavily contaminated ground water
is extracted from the upper aquifer and the non-agueous phase liquid (NAPL) is separated from water in the
oil/water separator. Recovered ail is stored in atank until shipment off-site to be recycled and reused. Process
water is amended with nutrients, after which the dissolved-phase contamination is trested in the bioreactors.
From the bioreactors, the treated effluent is discharged to open infiltration trenches. Figure 3-1 shows a
schematic of the bioreactor system.

Both well 9006 and 9008 have similar completions. They consst of a 10-inch diameter casing
perforated for nearly 10 feet a the bottom. The total depth of each well is close to 75 feet and each has a
10-foot long, Stainless-sted screen indaled. A progressive-cavity pump manufactured by Protec Industries
(Protec) isingaled in each well. These pumps have the capacity of pumping 21 gpm &t arotation speed of 350
rpms. Free phase NAPL aong with contaminated ground water is piped to the oil/water separator, then on to
the bioreactors.

Internationa Paper experienced some difficulty in identifying a pump that can withstand the high
concentrations of ail in the extraction wells and aso minimize emulsfication of the ol (emulgfication inhibits the
oil/water separation process). As aresult, the extraction system has been shut down temporarily over the years
to replace the pumps. Generally the system was not shut down for more than about 10 to 40 days each year.
The Protec pumps have been selected based on extensve testing by Internationa paper. The testing results
have been reported in previous annual reports (WCC 1995, 1996, and 1997). The Protec pumps were found
to be cgpable of operating reiably under the oily conditions and they minimize emulsfication of the ol
compared to other pumps. It is anticipated that fewer shut downs will occur as aresult of pump falurein the
future. Other infrequent interruptions in operations have occurred as aresult of power outages and normal
maintenance of the system.
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The extraction system has operated since 1991 at atota pumping rate of up to gpproximately 16 gpm,
with an average rate of about 6 gpm. Both oil and dissolved phase contaminants are removed at these rates. In
1997, well 9006 produced nearly three times the mass of contaminants compared to well 9008. Therefore, well
9006 is currently the principa extraction well. A new extraction well was drilled in the waste pit to assist in the
recovery of oil from the ground water. Operation of thiswell began in December 1999 and oil recovery has
increased since that date.

The oil/water separator consists of a horizontd, 10,000-galon tank. The design of the separator
includes an inlet baffle, float controls for the extraction pumps, Sght glassesfor leve indication, and an inlet and
outlet in the center of the tank. The separator was designed to collect both floating (light) and sinking (dense)
NAPLs. However, only the dense NAPLs are recovered in significant quantities. After free-phase NAPLs are
removed, the remaining water flows to the bioreactors for trestment. The separated oil is sent to awood
treating facility in South Dakota. Severd studies have been conducted to optimize the operation of the oil/water
separator. Options evaluated included dissolved-air floatation, flocculation, coalescence, and longer retention
times. The purpose of these evauations was to find ways to increase the oil droplet Sze. By increasing the ail
droplet sze, the oil and water can be separated more effectively. It was found that the most effective method
for increasing the droplet Sze was by operating the Protec pump. In conjunction with the Protec pumps, the
oil/water separator has been able to operate as designed. A new oil/water separator was indaled in the system
during 1999 and has improved the oil remova efficiency dramaticaly.

The bioreactor system congsts of two, 10,000-gallon tanks filled with a polyethylene mediato
physicaly support bio-growth. The plastic mediais designed to increase the surface area of the bio-filmin
contact with the contaminated ground water. Liquid nutrients for the bio-film bacteria, in the form of anmonium
polyphosphate and urea ammonium nitrate, are added to the process water prior to entering the first bioreactor.
The addition rate is adjusted based on the ammonium concentration in the effluent from the second reactor. The
resdua ammonium concentration target of 0.1 to 1 ppm is monitored on aweekly schedule,

The reactors are heated to gpproximately 22 degrees Celsius using a propane-fired boiler, which heeats
awater/glycol solution. The heated solution flows through in-tank and in-line heet exchangers to hest the
process water. The reason for heating the water is to Simulate biologic activity, as the microbes work most
efficiently at warmer temperatures. However, a study conducted in 1992 on the system demonstrated that
efficiency increases with heating only up to a certain point. Results of the study indicated no significant
difference in the performance of the system between the temperatures of 20 to 30 degrees Celsius. Therefore,
the final temperature of 22 degrees was chosen to reduce operating costs and conserve energy.

Inside the reactors compressed air is supplied to in-tank air diffusers and added to the reactor with the
process water using the distribution manifold at the bottom of each reactor. The air provides dissolved oxygen
to the microbes living within the reactors. The oxygen concentrations are monitored on aweekly basis, dong
with ammonium, temperature, and pH.

Process water flows up through the plastic media and gravity flows to the next reactor. From the
second reactor, the process water flows to an open trench for infiltration back to the ground water. Asthe
water travels through the media inside each reactor, dissolved-phase contaminants are adsorbed from the water
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to the bio-film. Once the contaminants become diffused into the bio-film, they can be used by the microbesasa
food source. Complete aerobic biodegradation of the contaminants results in the formation of carbon dioxide,
water, and additiona bio-mass. Operating experience of the system has shown the first bioreactor has

devel oped a bio mass capable of degrading most of the PAHs (70 to 80 percent) and some of the PCP
(approximately 10 percent), while the second reactor generaly treats the remainder of the PAHs and most of
the PCP (70 to 80 percent). Thisindicates that PAHSs are more amenable to biologica breakdown than PCP
under exigting conditionsin the bioreactor. Samples are collected from the entire system on aweekly bass. The
results of the analyses are used to monitor the performance of the oil/water separator and each bioreactor.
These results are presented in the annual reports for the Upper Aquifer.

Lower Aquifer

As described above, afind remedy for the Lower Aquifer remedia subunit was not prescribed in the
1988 ROD; rather, an interim remedy was sdected until International Paper could study dense non-aqueous
phase liquids (DNAPLS) remova and trestment technol ogies through tregtability studies and literature research.
In 1993, EPA prepared an ESD that established an indtitutiona control/long-term monitoring final remedy for
the Lower Aquifer. Specificdly, the Lower Aquifer find remedy cdled for the city ordinance that prohibits the
ingdlation of domestic wdlswithin city limits (first introduced under OU1) to be continued indefinitely for the
Lower Aquifer. In addition to the city ordinance regarding domestic wells, International Paper is required to
continue monitoring the lower aquifer water quality to assess potentid plume migration and/or degradation with
time. The following excerpts provide a brief summary of the remedid actions that have been completed for this
remedia subunit as they relate to the fina remedy described in the ESD.

. Internationa Peper indtdled severd additionad monitoring welsin the Lower Aquifer to provide
ameans by which the potentid migration of both the DNAPL and the dissolved plume may be
monitored. These additiond wells are part of an existing monitoring program that Internationd
Peaper used during the earlier investigative stages of the Lower Aquifer.

. International Paper initiated a long-term groundwater monitoring program for the Lower
Aquifer as part of thefind remedy sdlected in the ESD. Thefirgt round of sampling was
conducted in March 1994. International Paper outlined their proposed monitoring program to
EPA intherr Lower Aquifer Monitoring Program report submitted to EPA in August 1994
(WCC 1994a). Lower Aquifer monitoring reports have been submitted on schedule since the
monitoring program was approved by EPA. Internationa Paper has prepared an updated
program currently being reviewed by EPA.

. The city ordinance prepared for OU1 was incorporated in the final remedy for the Lower

Aquifer. The city ordinance remains intact and is not anticipated to change in regard to the
prohibition to domestic wells ingtdlation in the Lower Aquifer.
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Table 4

List of Domestic Wells Plugged and Abandoned by Champion

Well # Address Buy/Water | Heat Pump Monitoring Well Abandoned Paid
1001 1415 Dakota Avenue yes no yes ' 8/12/97 |  8/12/97
1002 1119 Dakota Avenue yes no no 8/11/97 8/11/97
1003 222 Balsam Street yes no no 8/15/97 8/15/97
1005 1004 Main Avenue yes no yes 8/11/97 8/11/97
1006 301 California_Avenue (not wel loc) yes no yes 8/12/97 8/20/97
1007 1592 Hwy 2 West no no yes agreement not returned
1009 407 Utah Avenue es no no ) 8/11/97 8/11/97
1010 747 5™ Street Ext. yes no no 8/12/97 8/12/97
1011 113 West Oak Street yes no no 8/12/97 8/12/97
1016 110 East Oak no no yes agreement not returned
1018 814 Michigan Avenue es no no 8/11/97 8/8/97
1019 1004 Nevada Avenue yes no no 8/15/97 8/22/97
1019 1016 Nevada Avenue yes no no not owner
1020 1014 California Avenue yes no yes 8/15/97 8/15/97
1021 sold property no 1996 paid
1022 688 Kootenai River Rd. no yes yes Nov. 97 deed restrict. 12/18/97
1023 c/o Valerie Haarstick 1800 Iron Cr yes yes no Nov. 97 deed restrict. 12/18/97
1027 - no yes no
1028 714 Wisconsin Avenue no no no not returned (1)

1030 720 Michigan Avenue no no no/closed ‘95 1995/new_well monitor

1031 1022 Dakota Avenue no no no agreement not re-turne;d

1032 303 Lincoln Ave. Snohomish, Wa. no no yes 8/8/97 8/8/97
1052 iééé;Dakota Avenue yes no no 8/11/97 8/11/97
1053 1315 Utah Avenue yes no yes 8/11/97 8/11/97
1054 103 East Oak Street yes no no 8/15/97 8/15/97
1055 1312 Dakota Avenue yes no no 8/11/97 8/11/97
1056 c/o Dean Byrnes 308 Main Ave. yes no no 8/8/97 8/11/97
1057 3214 N. 11" Courd’ Alene, Id 83814 yes no no 8/11/97 8/11/97
1058 412 E .6™ Street yes no no 8/11/97 8/11/97
1060 205 W. Casino-Everett, Wa 98204 yes no no 9/24/97 10/3/97
1061 205 Woodland Heights Rd. yes no no 8/11/97 8/8/97
1063 415 Utah Avenue yes no no 8/8/97 8/8/97
1064 518 East 5" Street yes no no 8/27/97 9/10/97
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Table 4

(Continued)
1067 1113 Utah Avenue ‘ Yes no no 8/12/97 8/12/97
1068 1205 Washington Avenue Yes no no 8/12/97 8/13/97
1069 1312 Montana Avenue No no no 8/15/97 8/15/97
1071 1221 Nevada Avenue Yes no yes 8/12/97 8/12/97
1074 1012 Main Street Yes no no 8/11/97 8/11/97
1083 516 East 4™ Street Yes no no - 8/11/97 8/11/97
1084 712 Wisconsin Avenue No no no refused 7-15-97 (2)
1100 1305 Dakota Avenue Yes no yes 8/11/97 8/12/97
110 746 East 5™ Street Ext. Yes no no 8/15/97 8/15/97
1105 1314 ILouisiana Avenue Yes no no 8/12/97 8/13/97
1106 910 East Lincoln Blvd. Yes no yes refused 7-5-97 (3)
1107 801 Wisconsin Avenue No no no 8/27/97 8/27/97
1108 617 East 5" Street Yes no no 8/8/97 8/8/97
1109 514 East 8™ Street Yes no no 8/11/97 8/8/97
111 300 Flower Creek Rd Yes no no 8/8/97 8/8/97
111 720 Michigan Avenue Yes no yes (see well 1030) 8/12/97 8/22/97
1112 305 Dakota Avenue Yes no no 8/8/97 8/8/97
1113* Box 1525 Libby no - new no no 8/11/97 8/12/97
1997
1114* 507 Minnesota Avenue no - new no no 8/11/97 8/11/97
1997
1115* 604 Dakota Avenue no - new no no 8/15/97 8/15/97
1997
1116* 517 E. 6" Street no - new no no 9/24/97 10/3/97
1997
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Systems Oper ations

Soils/Source Area

The effectiveness eva uation for the soils/source area remedid subunit will be discussed separately
below for the LTU operations and source area extraction and treatment system.

Land Treatment Unit Oper ations

The LTU operations have been in effect snce the land trestment demonstration unit began tresting PAH
and PCP contaminated soils in 1989. Since then, the LTU has treated approximately 15,400 cubic yards (yd®)
of contaminated soils to the target cleanup goa's specified in the ROD. An expanded 10 ac LTU was
constructed with EPA gpprova in 1998 and al of the soil in the waste pit except 3000 yd?® of highly
contaminated soil was placed on the new LTU. The waste pit was backfilled with clean soil and rock and the
3000 yd? that were not moved to the new LTU were placed on top of the backfilled areafor intensive
treatment. A proprietary amendment, X-19, was added to the waste pile soils and the contaminated soil was
covered with a plastic membrane. The contaminant levelsin the waste pit soil pile have decreased draméticaly
since 2000. EPA has approved placement of the waste pit soils on the ELF in 2005.

Regarding the protectiveness of the LTUs in terms of prevention of exposure to ongite workers and the
generd public, Internationa Paper’s monitoring datafor ar, groundwater, and leachate have shown over the
last 15 years that contaminant migration has been minimd. Air quaity monitoring data reported annudly in
Internationa Paper’s LTU operations reports have shown that there islittle concern for worker exposure during
active management of the contaminated soils. Leachate concentrations reported in the same documents
referenced above have dso been relatively low.

Ground water monitoring in the area of the LTU has been questionable in terms of representativeness of
data. Both monthly progress reports and L TU operations reports discussed how the LTU monitoring wells may
be influenced by contaminant migration originating from the waste pit area. Snce the LTU reached cleanup
levels severd years ago and no additiond soil has been gpplied, the sgnificance of the ground water monitoring
has decreased.

The overall assessment for the LTU isthat the past operation for treating contaminated soils was
effective a meeting the remediation godss presented in the ROD as well as being protective of human hedth and
the environment.

Sour ce Area Extraction and Treatment System

The effectiveness of the source area extraction and trestment system has been limited in the past
because of the inability of the oil/\water separator design to effectively remove the NAPLs from the extracted
water before trestment in the bioreactors. The problems associated with the oil/water separator involved both
the specific dengity of the NAPL recovered and the pumping method used to extract the contaminated ground
water. The specific dengity of the free product removed from the extraction wells was measured to be so close
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to that of the ground water in which it was found that the oil/water separator did not dlow enough resdence
time for the NAPL dropletsto settle out before being introduced to the bioreactors. In addition, the NAPL was
emulsfied within the pumped water by the shearing action of the centrifugal pump used within the extraction
wells. Thisreduction in the NAPL droplet size also reduced the capacity of the oil/water separator to settle out
the recovered product. New progressive cavity pumps were ingtaled in the extraction wells and have reduced
the emulsification of oil during pumping. A new oil/water separator wasingaled in 1999 and gpproximeately
16,000 gallons of product have been collected since the ingtdlation.

International Paper’ s ongoing management of the bioreactors has been successful in removing more
than 80 percent of the influent concentrations of PAHs and PCP.

The overall effectiveness of the source area extraction and trestment system appears to have improved
snce the second five- year review. International Paper’ s proven management skills with the performance of the
bioreactors have shown that regardless of the effectiveness of the oil/water separator, the bioreactors can ill
be operated in a manner that meets the target efficiency rate of 80 percent remova of the PAHs and PCP
found within the extracted groundwater. The addition of the codescing separator has dramatically improved the
recovery of product.

Upper Aquifer

The effectiveness eva uation for the Upper Aquifer remedia subunit will be discussed separately below
for the intermediate and boundary injection systems.

I nter mediate | njection System

The intermediate injection system formerly pumped atotal of 98 gpm to six injection wells located north
of the former tank farm areain an effort to introduce oxygen and nutrients to the Upper Aquifer (Figure 3). The
injection water was oxygenated through four Bubbleless Membrane Aeration (BMA) eements produced by
Membran Corporation (Jacobs 1994a). The BMA dements replaced Champion’s need for hydrogen peroxide
and produce a dissolved oxygen concentration (35 parts per million [ppm]) that is comparable to the former
oxygenation system. However, the effectiveness of thein situ bioremediation system was limited.

Asreported in International Paper’s 1999 TI Evaluation Report, the effectiveness of the intermediate
injection system in reducing concentrations of PAHs and PCP appeared to be limited in those areas
characterized by detectable quantities of NAPL. Internationa Paper reported that seven monitoring wells
located downgradient of the intermediate injection system consistently contained measurable quantities of
NAPL. These wels did not show an increase in DO concentrations as had the monitoring wells located within
the immediate vicinity of the injection wdls. The sysem’ sinability to adequately reduce contaminant
concentrations in areas where NAPL is present created uncertainty about the ability of the design that was
goplied in this areato meet the remedid god's established in the ROD. International Paper requested that the
Intermediate System be discontinued in 1999 and EPA approved the request.
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For the Upper Aquifer unit, the city ordinance will remain in effect as long as the groundweter remedid
gods, identified in the 1988 ROD, have not been met. To date, ground water samples collected both onsite and
offste have shown that remedia goals established for PAHs and PCP have not been met at any Upper Aquifer
performance monitoring stations. This ordinance may be modified by EPA once the remedid god's have been
met for a specified length of time.

Boundary I njection System

Since the boundary injection system (BI) became operationd in 1993, atota of eight monitoring wells
have shown increasesin DO concentrations with corresponding PAH and PCP concentrations that were either
very low or non-detectable. These eight wells are dl located within 100 to 200 feet of the boundary injection
well line. To date, no subgtantial water quality changes have been observed a monitoring wells located farther
than 200 feet from the boundary system.

International Paper requested that the BIS operation be discontinued in 2003 in order to determine if
mounding of ground water caused by operation of the system was causing unanticipated effects by pushing the
dissolved plume away from the ste. EPA and MDEQ agreed to alow the system to be shut down, however
Internationa Paper was required to leave the BIS in operationd condition in case it was determined that
operation should resume.

Lower Aquifer

The ordinance that prohibits the ingdlation of domestic wellswithin city limits continues to be upheld
and observed by the residents and businesses of the City of Libby. The ordinance has been effective in
protecting both human hedlth and the environment by preventing exposure to the groundwater contamination.
With the abandonment of residentid wells, the city ordinance and along-term monitoring program, the fina
remedy for the Lower Aquifer is anticipated to remain protective.
Progress Sincethe last Five-Year Review

During the second five-year review, the remedy was found to be protective of human health and the
environment, however some deficiencies were noted. The following recommendations were contained in the
second five-year review as the result of the protectiveness evauation:

OperableUnit 1

No changes are recommended to the remedy sdlected for OU1 at thistime. The remedy has been
implemented successfully and remains protective of human hedth in its current state.

Operable Unit 2

There were two recommendations from the second five-year review:
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1 The Tl waiver provisons should be incorporated into the Record of Decision as specified in
EPA guidance. In conjunction with this activity, the boundaries of the area within which the
waiver will apply must be determined and future operationad modifications to the ground water
trestment system must be identified.

2. A petition for designation of a controlled ground water use area should be prepared and
submitted to the M ontana Department of Natural Resources and Conservation. This process
will provide another leve of inditutiona control on ground water use in addition to the city
ordinance.

Actions Taken Since Second Five-Y ear Review
Status of Recommendations

EPA approved a Tl waiver petition for the Site on March 26, 1999, however, completion of the Tl
process and issuance of a modification to the ROD has been postponed due to the recent listing of the Libby
Agbestos Site on the NPL. Once remedia activities have progressed at the Libby Asbestos Site, modification
of the Libby Ground Water Site ROD will be reviewed.

The Libby City ordinance prohibiting new ground water extraction wells has been effective a protecting
the public from exposure to contaminated ground water. The ordinance aso provides protection to the ground
water remediation system for the Libby Ground Water ste. Discussions with the Lincoln County Health
Department have resulted in the decision to postpone efforts to secure a controlled ground water area
designation. This decison may be reviewed at any time.

Land Treatment Units

All soil treated on the LTUs has reached the ROD remediation levels for PCP and PAH and no
additiona soil has been placed on these units since 2000, as shown in Table 5. Soil remaining in the waste pit
treatment areawill be moved to the ELF in 2005 and the ELF will continue to be managed to reduce
contaminant levels asrequired in the ROD. It is anticipated at this time that the soil component of the remedy
will take severd yearsto complete.

Upper Aquifer

Currently there are no municipa water supply welsin the City of Libby. Potable water is supplied to
businesses and residentsin Libby from areservoir on Flower Creek located upstream from the city. However,
some of the resdentsin Libby own wells that were used in the past primarily for irrigation. After ground water
contamination was discovered in Libby, the City passed an ordinance prohibiting new wells from being
congtructed for any purpose except to supply heat pumps. The City ordinance has been effective in preventing
new wells from being drilled in Libby.

In 1997 Champion offered to remburse well owners affected by the Site contamination, in the amount of
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$2,000. In return, the well owners dlowed Champion to permanently plug and cap the wells according to State
of Montanawel abandonment regulations. Champion incurred dl cogts to abandon the wells. The wdls that
were plugged and abandoned are listed in Table 4.

Internationa Paper requested that EPA dlow the Boundary Injection System (BIS) to be temporarily
decommissioned in 2003 to determine if the BIS was actudly providing sgnificant ground water remediation.
EPA and MDEQ approved Internationa Paper’ s request with severd conditions: 1) The ground water
monitoring results from the area down gradient from the BIS will be evduated annudly to determine the effect
of discontinuing operation and 2) The BIS can be placed back in operation if it is determined that thereis
sufficient benefit to be achieved by continued operation of the system. Ground water deta provided in the
annua Upper Aquifer Reportsis evaluated each year to determine the effects of the BIS. Data from 2003 has
been evauated and a change in the status of the BIS was not required. Data from 2004 has not been submitted
as of the date of this review.

V. Five-Year Review Process

The Libby Ground Water ste third five-year review was led by Jm Harris, Remedia Project manager
for the Libby ste. The following team members asssted in the review:

. Lisa Dewitt, MDEQ Environmental Specidist
. Tom Ross, Manager- Environmental Projects, International Paper
. David Cogyriff, Consulting Engineer, Arrowhead Engineering, Inc.
. Robert Fox, Superfund Branch Chief, USEPA
. Kathy Chiotti, Environmenta Protection Specidist, USEPA
. Diana Hammer, Community Involvement Coordinator, USEPA
. D. Henry Elsen, Site Attorney, USEPA
Thisfive-year review consasted of the following activities areview of rdevant documents and a Ste
ingpection. The completed report is available in the EPA information repositoriesin Helena and Libby. Notice
of its completion will be placed in the local newspaper and loca contacts will be notified by letter. A brief
summary of this report will be distributed to community members.
VI. Five-Year Review Findings
Interviews
Interviews were not conducted during the second-five year review. EPA has not received any

complaints about Site activities since the second five-year review.
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Site I nspection

An ingpection of the Libby Ground Water site was performed on March 1, 2005 by EPA and an
International Paper representative. During the Site ingpection, areas visited included the on-site laboratory, the
Waste Source Extraction and Treatment System and the Land Treatment Units (LTUS). A summary of the
ingpection findings is presented below and the detailed ingpection check- list is attached as Appendix 3.

Site Security

The Libby steis physicaly located on the former Stimson Lumber Mill property now owned by the
Lincoln County Port Authority. Internationa Paper has congtructed a chain-link fence around dl of their
property located on the former mill site. The gatesin the fence are locked a al times when an Internationd
Paper representative is not present. At the time of the recent ingpection the fence had no damage and the locks
werein place.

Source Area Extraction and Treatment System

Two suspended growth bioreactors were tested in the summer of 1992 and 1993 in an effort to expand
the capacity of the bioreactor treatment system. Although these bioreactors were successful in increasing the
capacity, it was determined that increasing the efficiency of the oil/water separator provided an increasein
contaminants by weight a the rate of about two timesthat of the fixed-film and suspended growth reactors
combined. Therefore, further testing of the suspended growth reactors was terminated and subsequent efforts
were focused on increasing the efficiency of the oil/water separator.

The coalescing oil/water separator, dong with the ancillary equipment to operate the system, was
placed on-linein early January 2000. The system was started with the extracted water coming from extraction
well (well 9009) at aflow rate of 16 gpm. Initidly the trested water was directed to the infiltration galeries, but
then anew injection well was drilled to receive the treated effluent from the codescing oil/water separator. The
new injection well (well 9504) was drilled between the existing extraction wellsin an effort to increase product
remova efficiency by increasing the groundwater velocity to the extraction wells. For most of the year (2000),
January until September, only well 9009 was utilized as the extraction well. Beginning on September 13,2000,
well 9008 was arted a an extraction rate of 5 gallons per minute (gpm). For 2003, the extraction rate from
the extraction wells, when operating, was approximately 8.7 gpm and 4.0 gpm from extraction wells 9009 and

9008, respectively.

The codescing separator system was monitored by collecting samples of the influent and effluent for
anaysis by the Libby On-Site Laboratory (LOSL) of PAHs and PCP. The ail layer within the separator was
aso measured monthly with the oil/water interface probe to determine collection performance. The flowrate and
total gdlons treated were recorded nearly dally.

The contaminant concentration monitoring results for the codescing separator are presented in Table 9.
Based on these results using time-weighted averaging, the coalescing separator was collecting gpproximately
11.4 |bs/day PAHs and 0.62 Ibs/day PCP while it was operating (340 days). The average removd efficiency
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for PAHs was 53 percent and 24 percent for PCP. Thisis below the targeted remova efficiency of 80 percent
for PAHs and PCP for the bioreactor system, however, the removal of free product from the upper aquifer by
the codescing separator system during 2003 is Sgnificant. Based on physical measurements of recovered
product, the coalescing separator collected approximately 1,688 galons of free product during 2003. The
recovered product was transferred from the coalescing separator to the outside accumulation tank on May 12,
2003.

The codescing separator trested atota of 5.76 million galons of water in 2003. Of thistota volume,
aoproximatdy 4.32 million gallons were recovered from well 9009 and the remaining 1.44 million gdlons were
recovered from well 9008. In 2002, the codescing separator treated atota of 6.49 million gallons of water.
Also during 2002, the codescing separator was collecting approximately 10.9 |bs/day PAHs and 0.56 |bs/day
PCP.

Table 8 compares system performance between the bioreactor system, gravitationa separator and
codescing separator. This table shows the PAH recovery/degradation for each of the three systems in units of
pounds PAH per day and aso provides the total number of galons of ground water treated in the
corresponding year. Based on these results, the oil water separators have historically removed a much larger
mass of PAH contaminants than the bioreactors. This trend remained the same for 2003. The improvement
from 2002 to 2003 was the result of replacing the Protec pump in well 9006, which alowed for a higher
extraction rate at alower speed for the pump.

The inspection performed on March 1, 2005 verified that the remedid systems at the Libby Ground
Water Ste were operating as designed and in compliance with the conditions
gpecified in the 1988 ROD and subsequent ESDs.

Risk Information Review

As discussed above, severd modifications to the remediation levelsin the 1988 ROD were made by
issuing an ESD in 1997. The modifications to the remediation levels were made as the result of a protectiveness
evauation which was a component of the first five-year review performed in 1995. The MCL for PCP has not
changed since the firdt five year review nor have the remediation levels for the other contaminants of concern.

There are currently no exposures to contaminated ground water from the Libby ste and future
exposures are not anticipated because of the existing municipa water supply and the city ordinance prohibiting
congtruction of new wells. Internationa Paper prepared a Technica Impracticability Evauation that has been
approved by EPA and MDEQ); the ROD for the site will be modified to incorporate awaiver of ground water
gandards. The boundaries of the area where standards will be waived will coincide with the existing dissolved
contaminant plume,

No changes in action or location specific requirements have been promulgated since the last five-year
review.
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Data Review

Champion is required to submit an annua report on the ground water components (Upper and Lower
Aquifer) and the soil component of the remedy. A review of the Annual Operations Report for the Upper
Aquifer, the Lower Aquifer Letter Report and the LTU Operations Report has taken place on an annua
basi's since the remedies were implemented.

Table 5 summarizes the soil lifts that have been treated to the remediation levels specified in the ROD.
As can be seen from the table, approximately 15,400 yd? of contaminated soil have been treated since 1989.
The expanded land farm will greetly increase the effectiveness of the soil remedy by providing greeater trestment
area.

Table 7 digplays the performance of the bioreactors during 2003 including influent, intermediate and
effluent PAH concentrations. As can be seen from the table, the bioreactors removed an average of 97% of the
PAH from the system influent.

VII. Assessment

The following conclusions support the determination that the remedy at the Libby Ground Water Steis
currently, and is expected to remain protective of human heath and the environment.

Question A: Isthe remedy functioning as intended by the decision documents?

HASP/Contingency Plan: Both the HASP and the Contingency Plan arein place, sufficient
to control risks, and properly implemented.

. I mplementation of I nstitutional Controls and Other Measures: The City ordinance
prohibiting the ingalaion of new water supply welswithin the city limitsis currently in effect
and isenforced. Additiona redtrictions on ground water use will be sought through a controlled
ground water use areadesignation if necessary.

. Remedial Action Performance: The soil component of the remedy continues to perform as
designed and remediation leves are being met through land trestment of contaminated soil. The
s0il component will be completed in severd years. The ground weter trestment system is
performing as designed with reductions in source area loadings and with dissolved plume
dabilization.

. System Operations/O& M: System operations procedures are cons stent with site
requirements and no deficiencies were identified.

. Cost of System Operations/O& M: Cogts for the most part have been within an acceptable
range.
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Opportunities for Optimization: International Paper has discontinued use of the Intermediate
Injection System and the Boundary Injection System with gpprova from EPA due to poor
system performance.

Early Indicators of Potential Remedy Failure: No early indicators of potentid remedy
failure were noted during the review.

Question B: Arethe assumptions used at the time of remedy selection still valid?

Changesin Standards and To Be Considereds:. Thisfive-year review did not identify new
standards.

Changes in Exposure Pathways: No changes in the Site conditions that affect exposure
pathways were identified as part of the five-year review. The dissolved contaminant plume has
stabilized based on fourteen years of ground water monitoring data.

Changesin Toxicity and Other Contaminant Characteristics: Toxicity and other factors
for contaminants of concern have not changed.

Changesin Risk Assessment Methodol ogies: Changesin risk assessment methodologies
snce the time of the ROD do not cdl into question the protectiveness of the remedy.

Question C: Has any other information come to light that could call into question the protectiveness
of the remedy?

No additiond information has been identified that would cal into question the protectiveness of the

remedy.

VIIl. Deficiencies

As noted and documented above, there were no deficiencies identified during the third five-year review
process for the Libby Ground Water Site.

IX. Recommendations

There are two recommendations relating to this five-year review:

1.

The Tl waiver provisions should be incorporated into the Record of Decison as specified in
EPA guidance (As previoudy recommended in the second five-year review). In conjunction
with this activity, the boundaries of the areawithin which the waiver will gpoply must be
determined.
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2. Observation of the effectiveness of the city ordinance prohibiting new wells should continue.
Should the ordinance become ineffective, a petition for designation of a controlled ground water
use area should be prepared and submitted to the Montana Department of Natural Resources
and Conservation.

X. Protectiveness Statements

The protection of human hedth and the environment by the remedia actions at OU1 and OU2 are
discussed below. Both the HASP and the Contingency Plan are in place, sufficient to control risks, and
properly implemented. Because the remedid action at OUL is protective of human health and the environment
and the remedid action at OU2 is protective of human hedth and the environment, the remedy for the Steis
expected to be protective of human hedth and the environment.

Operable Unit 1

The OU1 remedy is protective of human hedlth and the environment. OU1 involved an dterndtive water
supply source for the affected resdents of Libby whose domestic wells were either influenced or potentidly
influenced by off-ste contaminant plume migration in the Upper Aquifer. The welslisted in Table 4 have been
abandoned and the property owners have been compensated for the potential loss of use of those wdlls. In
addition, OU1 incorporates a city ordinance againg the ingdlation of new water supply welswithin city limits.
The city ordinance remainsintact and is not anticipated to change in regard to domestic wells proposed to be
indaled in either the Upper or Lower Aquifer units.

Operable Unit 2

The remedy at OU2 is protective of human hedth and the environment. Levels of contaminants are
decreasing as needed to achieve cleanup levels within a shorter time frame than that anticipated at the time of
the ROD, and migration of the ground water plume has been stabilized. Ingtitutiona controlsare in place to
prevent ground water use downgradient of the plume and a Tl waiver has been approved.
Xl. Next Review

Thisisadatutory Ste that requires ongoing five-year reviews. The next review will be conducted within
five years of the completion of thisfive-year review report. The completion date is the date of the Sgnature
shown on the signature cover atached to the front of the report.

XI1I. Documents Reviewed and References

Alsd/Car, Alsd & Associates, J. R. Carr/Associates. 1985. Impact of Wood Treating Operations at Libby,
Montana, Phase |11 Fidd Investigation. June 1985.

Champion International Corporation. 1996. Expanded Landfarm - Conceptua Design, Libby Superfund Site.
Jdune.
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Champion International Corporation. 1997. Proposed Expanded Landfann Leachate Evauation and Ground
Water Modding Report.

Champion Internationa Corporation. 1998. 1997 Annua Operations Report for the Upper Aquifer. March.
Champion Internationa Corporation. 2000. LTU 1999 Annual Operations Report, Libby, Montana. March.

Federd Regigter. 1990. Nationa Oil and Hazardous Substances Pollution Contingency Plan; Find Rule.
Volume 55, No. 46. March 8.

International Paper Co. 2001-2004. 2000-2003 Annua Operations Report for the Upper Aquifer. April.
International Paper Co. 200 1- 2004. LTU 2000-2003 Annua Operations Report, Libby, Montana. March.

Montana Department of Environmental Quality. Circular WQB-7, Montana Numeric Water Quality Standards.
September 1999.

U.S. Environmental Protection Agency (EPA). 1988. Record of Decision (ROD), Libby Ground Water
Superfund Site, Lincoln County, Montana. EPA Region VI11. December 1988.

U.S. Environmenta Protection Agency. 1993. Guidance for Evauating the Technicd Impracticability of Ground
Water Restoration. Interim Final Directive 9234.2-25. September.

U.S. Environmenta Protection Agency. 1995. Libby Ground Water Superfund Site Five-Y ear Review.
January.

U.S. Environmenta Protection Agency. 1997. Explanation of Significant Differences for the Libby Ground
Water Superfund Site. January.

Woodward-Clyde Consultants (WCC). 1986. Phase IV Remedia Investigation Report, Ground Water Site,
Libby, Montana. Prepared for Champion International Corp. Stamford, Connecticut. July 1986.

Woodward-Clyde Consultants (WCC). 1988a. Phase 1V, Step 3 Remedial Investigation Report (Revised),
Ground Water Site, Libby, Montana. Prepared for Champion International Corp. Stamford,
Connecticut. June 1988.

Woodward-Clyde Consultants (WCC). 1988b. Feasibility Study for Site Remediation. Ground Water Site,
Libby, Montana. Public Review Draft. Prepared for Champion Internationa Corp. Stamford,
Connecticut. November 1988.

Woodward-Clyde Consultants (WCC). 1991. Remedia Design Report, Upper Aquifer Operable Unit.
Ground Water Site, Libby, Montana. Find, August 1991. Addendum # 1. Prepared for Champion
International Cop. Stamford, Connecticut. November 1991.
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Woodward-Clyde Consultants (WCC). 1993a. 1992 Annual Operations Report, Upper Aquifer Operable
Unit. Prepared for Champion International Corp. Stamford, Connecticut. February 1993.

Woodward-Clyde Consultants (WCC). 1993b. Focused Risk Assessment Report For The Lower Aquifer.
Prepared for Champion Internationa Corp. Stamford, Connecticut. May 1993.

Woodward-Clyde Consultants (WCC). 1993c. Technology Evauation Report For The Lower Aquifer.
Prepared for Champion International Corp. Stamford, Connecticut. August 1993.

Woodward-Clyde Consultants (WCC). 1994. 1993 Annual Operations Report for the Upper Aquifer.
February.

Woodward-Clyde Consultants (WCC). 1995. 1994 Annual Operations Report for the Upper Aquifer.
February.

Woodward-Clyde Consultants (WCC). 1996. 1995 Annual Operations Report for the Upper Aquifer.
February.

Woodward-Clyde Consultants (WCC). 1997. 1996 Annual Operations Report for the Upper Aquifer.
February
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APPENDIX A

| nspection Report Form



Five-Year Review Site Inspection Checklist

I. SITE INFORMATION

Site name: Libby Ground Water Date of inspection: September 15, 1999
Location and Region: Libby, Montana EPA ID: MTD 980502736

Agency, office, or company leading the five-year Weather/temperature: Clear 60 F
review: EPA Region 8, Montana Office

Remedy Includes: (Check all that apply)
[0 Landfill cover/containment
X Access controls
X Institutional controls
X Groundwater pump and treatment
[J Surface water collection and treatment
[0 Other Land Treatment Units

Attachments: X Inspection team roster attached X Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager Tom Ross, International Paper Manager Environmental Remediation
Name Title

Interviewed X at site X at office X by phone Phone no. 901 419-3899
Problems, suggestions; [J Report attached

2. O&M staff David Cosgriff , Arrowhead Engineering Environmental Engineer
Name Title
Interviewed X at site X at office X by phone Phone no. _406 293-9387

Problems, suggestions; [ Report attached




ITI. ONSITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

L. O&M Documents
0 O&M manual X Readily available X Up to date ON/A
O As-built drawings X Readily available X Up to date ON/A
O Maintenance logs X Readily available X Up to date O N/A
Remarks

2. Site-Specific Health and Safety Plan X Readily available X Up to date ON/A
O Contingency plan/emergency response plan X Readily available X Up to date O N/A
Remarks

3. O&M and OSHA Training Records X Readily available X Up to date ON/A
Remarks

4. Permits and Service Agreements
O Air discharge permit [ Readily available O Up to date X N/A
O Effluent discharge [0 Readily available O Up to date X N/A
O Waste disposal, POTW O Readily available [ Up to date X N/A
[0 Other permits O Readily available [ Up to date X N/A
Remarks

5. Gas Generation Records O Readily available O Up to date X N/A
Remarks )

6. Settlement Monument Records O Readily available O Up to date X N/A
Remarks

7. Groundwater Monitoring Records X Readily available X Up to date ON/A
Remarks

8. Leachate Extraction Records X Readily available X Up to date ON/A
Remarks

9. Discharge Compliance Records
O Air O Readily available O Up to date X N/A
O Water (effluent) 0 Readily available O Up to date X N/A
Remarks

10. Daily Access/Security Logs X Readily available X Up to date ON/A

Remarks




IV. O&M COSTS

1. O&M Organization
[0 State in-house 1 Contractor for State
X PRP in-house 1 Contractor for PRP

[0 Other___Documents on O&M not submitted or required by PRP settlement.

V. ACCESS AND INSTITUTIONAL CONTROLS X Applicable [ N/A

A. Fencing
1. Fencing damaged O Location shown on site map X Gates secured ON/A
Remarks




B. Other Access Restrictions

1. Signs and other security measures O Location shown on site map O N/A
Remarks Full time security for site.

C. Institutional Controls

1. Implementation and enforcement
Site conditions imply ICs not properly implemented OYes XNo ON/A
Site conditions imply ICs not being fully enforced OYes XNo ON/A
Type of monitoring (e.g., self-reporting, drive by)
Frequency
Responsible party/agency
Contact

Name Title Date Phone no.

Reporting is up-to-date XYes [ONo ONA
Reports are verified by the lead agency OYes ONo XN/A
Specific requirements in deed or decision documents have beenmet X Yes [ No [IN/A
Violations have been reported OYes XNo [ONA
Other problems or suggestions:  [J Report attached

2. Adequacy X ICs are adequate O ICs are inadequate O N/A
Remarks

D. General

1. Vandalism/trespassing [ Location shown on site map X No vandalism evident
Remarks ]

2. Land use changes onsite X N/A
Remarks

3. Land use changes offsite X N/A
Remarks




VI. GENERAL SITE CONDITIONS

A. Roads O Applicable X N/A
1. Roads damaged O Location shown on site map O Roads adequate ON/A
Remarks

B. Other Site Conditions

Remarks

VII. LANDFILL COVERS [ Applicable X N/A

A. Landfill Surface

1. Settlement (Low spots) O Location shown on site map O Settlement not evident
Arealextent Depth
Remarks

2. Cracks O Location shown on site map O Cracking not evident
Lengths Widths Depths
Remarks

3. Erosion O Location shown on site map O Erosion not evident
Areal extent Depth
Remarks

4. Holes O Location shown on site map [0 Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover O Grass O Cover properly established O No signs of stress
O Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, etc.) ON/A
Remarks

7. Bulges O Location shown on site map (] Bulges not evident
Areal extent Height
Remarks




8. Wet Areas/Water Damage [0 Wet areas/water damage not evident

[ Wet areas [0 Location shown on site map Areal extent
[0 Ponding O Location shown on site map Areal extent
[ Seeps O Location shown on site map Areal
extent
O Soft subgrade O Location shown on site map Areal extent
Remarks
9. Slope Instability O Slides O Location shown on site map [ No evidence of slope instability
Areal extent
Remarks
B. Benches O Applicable O N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

1. Flows Bypass Bench O Location shown on site map [0 N/A or okay
Remarks

2. Bench Breached O Location shown on site map [0 N/A or okay
Remarks

3. Bench Overtopped O Location shown on site map [0 N/A or okay
Remarks

C. Letdown Channels [ Applicable [0 N/A
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep
side slope of the cover and will allow the runoff water collected by the benches to move off of the
landfill cover without creating erosion gullies.)

1. Settlement - O Location shown on site map O No evidence of settlement
Areal extent Depth
Remarks

2. Material Degradation [ Location shown on site map O No evidence of degradation
Material type Areal extent,
Remarks

3. Erosion [ Location shown on site map O No evidence of erosion
Areal extent Depth
Remarks

4. Undercutting O Location shown on site map O No evidence of undercutting
Areal extent Depth
Remarks




5. Obstructions  Type O No obstructions

O Location shown on site map Areal extent
Size
Remarks

6. Excessive Vegetative Growth Type

O No evidence of excessive growth

O Vegetation in channels does not obstruct flow

O Location shown on site map Areal extent
Remarks

D. Cover Penetrations [ Applicable O N/A

1. Gas Vents O Active O Passive
[ Properly secured/locked O Functioning [ Routinely sampled O Good condition
O Evidence of leakage at penetration O Needs O&M ON/A
Remarks

2. Gas Monitoring Probes
O Properly secured/locked O Functioning [ Routinely sampled O Good condition
O Evidence of leakage at penetration O Needs O&M ON/A
Remarks

3. Monitoring Wells (within surface area of landfill)
O Properly secured/locked O Functioning [ Routinely sampled [0 Good condition
[ Evidence of leakage at penetration O Needs O&M ON/A
Remarks ‘

4. Leachate Extraction Wells
O Properly secured/locked O Functioning [ Routinely sampled O Good condition
O Evidence of leakage at penetration O Needs O&M ON/A
Remarks

5. Settlement Monuments O Located O Routinely surveyed ON/A
Remarks

E. Gas Collection and Treatment(] Applicable [0 N/A

1. Gas Treatment Facilities
O Flaring O Thermal destruction [ Collection for reuse
O Good condition O Needs O&M
Remarks
2. Gas Collection Wells, Manifolds and Piping
O Good condition O Needs O&M
Remarks




3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)

[0 Good condition O Needs O&M ON/A
Remarks
F. Cover Drainage Layer O Applicable ON/A
I. Qutlet Pipes Inspected O Functioning ON/A
Remarks
2. QOutlet Rock Inspected [0 Functioning ON/A
Remarks
G. Detention/Sedimentation Ponds O Applicable O N/A
1. Siltation Areal extent Depth ON/A
O Siltation not evident
Remarks
2. Erosion Areal extent Depth
O Erosion not evident
Remarks
3. Outlet Works O Functioning [ N/A
Remarks
4. Dam O Functioning [ N/A
Remarks




H. Retaining Walls O Applicable ON/A

1. Deformations O Location shown on site map O Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks
2. Degradation O Location shown on site map Degradation not evident
Remarks
I. Perimeter Ditches/Off-Site Discharge O Applicable O N/A
1. Siltation [0 Location shown on site map [ Siltation not evident
Areal extent, Depth
Remarks
2. Vegetative Growth O Location shown on site map ON/A
O Vegetation does not impede flow
Areal extent Type
Remarks
3. Erosion O Location shown on site map O Erosion not evident
Areal extent Depth
Remarks
4. Discharge Structure O Functioning [0 N/A
Remarks

VIII. VERTICAL BARRIER WALLS [ Applicable X N/A

I. Settlement O Location shown on site map O Settlement not evident
Areal extent Depth
Remarks

2. Performance Monitoring Type of monitoring
[ Performance not monitored
Frequency O Evidence of breaching
Head differential
Remarks
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IX. GROUNDWATER/SURFACE WATER REMEDIES X Applicable O N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines X Applicable ON/A
1. Pumps, Wellhead Plumbing, and Electrical
X Good condition X All required wells located O Needs O&M , ON/A
Remarks
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
X Good condition O Needs O&M
Remarks
3. Spare Parts and Equipment
[0 Readily available O Good condition [ Requires upgrade [ Needs to be provided
Remarks
B. Surface Water Collection Structures, Pumps, and Pipelines X Applicable ON/A
1. Collection Structures, Pumps, and Electrical
X Good condition O Needs O&M
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
X Good condition [0 Needs O&M
Remarks
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3. Spare Parts and Equipment
O Readily available [0 Good condition [ Requires upgrade [ Needs to be provided

Remarks
C. Treatment System X Applicable O N/A
L. Treatment Train (Check components that apply)
O Metals removal X Oil/water separation . X Bioremediation
O Air stripping [ Carbon adsorbers
O Filters
O Additive (e.g., chelation agent, flocculent)
O Others
O Good condition O Needs O&M

X Sampling ports properly marked and functional

X Sampling/maintenance log displayed and up to date
X Equipment properly identified

O Quantity of groundwater treated annually__5M gal
O Quantity of surface water treated annually

Remarks
2. Electrical Enclosures and Panels (properly rated and functional)
O N/A X Good condition O Needs O&M
Remarks
3. Tanks, Vaults, Storage Vessels
ON/A X Good condition O Proper secondary containment [ Needs O&M
Remarks
4. Discharge Structure and Appurtenances
X N/A O Good condition O Needs O&M
Remarks
5. Treatment Building(s) _
ON/A X Good condition (esp. roof and doorways) O Needs repair
[ Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy)
X Properly secured/locked X Functioning X Routinely sampled X Good condition
X All required wells located O Needs O&M [ N/A
Remarks
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D. Monitored Natural Attenuation

1. Monitoring Wells (natural attenuation remedy)
O Properly secured/locked O Functioning [ Routinely sampled O Good condition
O All required wells located O Needs O&M [0 N/A
Remarks . »

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain
contaminant plume, minimize infiltration and gas emission, etc.).

Both the soil and ground water components of the remedy were functioning as
designed. The LTUs are reducing contaminant levels in soil to the required levels and the
ground water treatment system is removing product, reducing dissolved contaminant
concentrations and providing plume capture.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

O&M activities are being implemented as required by the site O&M manual and are
providing assurances that the site remedy will continue to be protective.
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C. Early Indicators of Potential Remedy Failure

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

_None

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
IP, with EPA approval, has modified operations of the ground water

treatment system that will result in dollar savings.
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LIBBY GROUND WATER SITE
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Table 5
LTU Soil Lift Log - 2003

Lift # Date Applied Volume (yd*)
Cell #1
01 6/29/89 552
02 8/8/89 / 624
03 7/11/90 540
04 5/9/91 636
05 7/23/91 600
06 5/5/92 616
09 10/5/93 576
10 6/21/94 712
11 8/21/96 680
12 : 10/08/00 784
Cell #2

01 7/25/91 750
02 6/24/92 704
03 4/20/93 720
07° 9/29/93 480
08’ 9/30/93 720
04 10/4/93 720
05 6/27/94 792
06 5/10/95 848
07 7/20/95 832
08 7/16/96 824
09 8/26/97 832
10 10/08/00 880
Total Soil Volume Treated to Date 15,422

There were no new lifts added during 2003.
Lifts 07 and 08 were moved from Cell 1 to Cell 2 to bring the soil in the Cells to
an approximate equal elevation.




Table 6

Bioreactor 2003 PCP Data

Sample Influent PCP | FFB#1 Effluent PCP | FFB#2 Effluent PCP | Percent Removal'
~ Date (SP2) (SP7) (SP11) (%)
(ug/L) (ng/L) - (ug/lh)

1/3/03 5600 1100 648 88%
3/28/03 6180 0 3722 40%
5/12/03 5488 4778 1117 80%
5/31/03 5760 3000 0 100%

7/5/03 9040 2443 383 96%

8/1/03 8560 4726 0 100%
10/7/03 4560 12609 691 85%
11/6/03 6280 15217 391 94%
12/6/03 5760 8643 217 96%

AVERAGE 6359 5835 797 89%

'Percent removal based on weekly operational sample.




Table 7

Sample Influent PAH | FFB#1 Effluent PAH | FFB#2 Effluent PAH | Percent Removal'
Date (SP2) (SP7) (SP11) (%)
(ng/L) (ug/L) (ng/L)

1/3/03 18000 6052 743 96%
3/28/03 15260 23761 0 100%
5/12/03 11184 14778 161 99%
5/31/03 18260 7961 0 100%

7/5/03 16740 24352 0 100%

8/1/03 41740 3187 0 100%
10/7/03 27040 107348 3035 89%
11/6/03 40360 97957 1265 97%
12/6/03 23480 9739 0 100%

AVERAGE 23563 32793 578 97%

Bioreactor 2003 PAH Data

'Percent removal based on weekly operational sample.




Table 8

Source Area Extraction and Treatment System

System Performance Summary
PAH Recovery/Degradation and Annual Volume Treated

O