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EXECUTIVE SUMMARY
The United States Environmental Protection Agency (EPA) has completed the fifth Five-Year
Review (FYR) at the St. Regis Paper Compaay SuperWd site (St. Regis site or site), which is
located within the exterior hoimdlaries of the Leech Lake Indian Reservation in Cass Lake^ Cass
County, Minnesota. The purpose of this FYR is to review information to determine if the remedy
is and will continue to be protective of human health and the environment. The triggering action
for this statutory FYR was the signing of the previous FYR report on September 7,2010.
From 1957 to August 1985, the St. Regis Paper Company operated a wood-treating facility at the
site. St. Regis initially used creosote as a wood preservative and later added pentachlorophenol
(PCP), generally combined with No. 2 fiiel oil as a carrier solvent, and soluble metal salts to its
processing steps. The roughly 163-acre site includes a northern former operations area and
southwestem former operations area (operable unit 1 (OUl)), the former Cass Lake city dump
(OU3), and nearby residential (0U7) and conunercial properties (0U2). OUs 4,5 and 6 are
administrative and do not refer to physical locations or media at the site. Soil and groimdwater
were foimd to be contaminated with dioxin, PCP, and polycyclic aromatic hydrocarbons (PAHs).
From 1984 to 1995, the Minnesota Pollution Control Agency (MPCA) was the lead oversight
and enforcement agency. Pursuant to two 1986 Minnesota Enforcement Decision Documents
(MEDDs), the potentially responsible party (PRP), Champion Intemational (Champion),
excavated contaminated soil and waste and placed them in a Resource Conservation and
Recovery Act (RCRA) Subtitle C containment unit located in 0U2. The MEDDs also required
Champion to implement a pump^and-treat remedy to address groimdwater contamination in OUl
andOU3.
In 1995, EPA became the lead oversight agency and issued a Unilateral Administrative Order
(UAO) to Champion and its successor, Intemational Paper (IP), to continue to operate the
remedy implemented under MPCA's lead. From 2001-2004, additional sampling at the site
showed potentially unacceptable levels of contaminants in several site media. In 2004, EPA
issued a UAO to to conduct a Human Health and Ecological Risk Assessment (HHERA). In
2005, EPA issued an interim Record of Decision (ROD) requiring mitigation of contaminated
surface soil and indoor dust in 0U7, and issued a UAO to IP to perform the interim remedial
action. In 2008^ EPA and two PRPs, IP and BNSF Railway Company (BNSF), signed an
Administrative Order on Consent (AOC) to perform a Feasibility Study (FS) to permanently
address potentially unacceptable exposure to surface soil.
Currently, the groundwater and soil/sludge containment remedy is in operation and maintenance
(O&M) status. IP continues to implement the interim remedy to address indoor dust and surface
soil in 0U7. EPA is evaluating the 2014 Supplemental FS Report and plans to propose a soil
cleanup plan for public notice and comment in late 2015 or early 2016.
The remedy at OUl currently protects human health and the environment because there are no
current pa&ways that could result in unacceptable risks. However, in order to be protective in the
long-term, the following actions need to be taken; 1) eliminate the potential for contaminated
groundwater to discharge to surface water, 2) add/modify extraction points to folly capture the
contaminant plume, and 3) implement a final soil remedy.
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The remedy at 0U2 is not protective of the environment because soils pose unacceptable risks to
terrestrial invertebrates; however, the remedy is currently protective of human health. The
following actions need to be taken to ensure protectiveness: 1) select and implement a final soil
remedy; 2) evaluate the extent of the contaminant plume in groundwater at 0U2, and 3)
implement measures to address the 0U2 plume.
The remedy at 0U3 currently protects human health and the environment because there are no
current exposure pathways that could result in unacceptable risks. However, in order to be
protective in the long term, the following actions need to be taken: 1) add/modify extraction
points to fully capture the contaminant plume, and 2) implement a final soil remedy.
The remedy at 0U7 currently protects human health and the environment because exposure to
contaminated soil and house dust is controlled. However, in order for the remedy to be protective
in the long-term, a final soil remedy needs to be implemented.
Furthermore, long-term protectivenes$ at the Site reqxures the additional following actions be
taken: a decision document is needed to add institutional controls (ICs) as a component of the
selected remedy; existing ICs need to be evaluated; additional ICs may need to be implemented;
long-term stewardship procedures are needed; and an Institutional Control implementation and
Assurance Plan (ICIAP) needs to be developed to ensme that effective ICs are implemented,
monitored, maintained, and enforced.
Because hazardous substances, pollutants, or contaminants remain in place at the site above
levels that allow for unlimited use and unrestricted exposure (UU/UE), EPA plans to conduct a
sixth FYR at the St. Regis site no later than five years after the signature date of this report.
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Five-Year Review Summary Form

Site Name:
EPA ID:
Region: 5

St. Regis;Paper Company
MND057597940
Smte: MNi
City/County: Cass Lake, Cass County

Lead agency: EPA
Author name (Federal or State Project Manager): Leslie Patterson, Remedial Project Manager
Author affiliation: EPA
Review period: 6/6/2014 - 7/24/2015
Date of site inspection: 9/25/2014
Type of review: Statutory
Review number: 5
Triggering action date: 9/7/2010
Due date (fiveyears afier triggering action date): 9/7/2015

1 issues and Reoommencktions Identifiied in the Five-Year Review:
OU(s): 1

Issue Category: Remedy Performance
Issue: Effluent limits have not been updated since 2005.
Recommendation: Update the effluent limits based on current information.

Affect
Affect Future
Current
Protectiveness
Protectiveness

Party
Responsible

Oversight Party

Milestone Date

No

Yes

EPA

EPA

12/31/2015

OU(s): 1

Issue Categoiy: Remedy Performance
Issue: Treatment effluent Occasionally exceeds effluent limits.
Recommendation: Evaluate O&M treaUnent processes to determine
whether the exceedances can be reduced.

IX

Affect Future
Affect
Current
Proteetiveness
Proteetiveness

Party
Responsible

Oversight Party

Milestone Date

No

Yes

PRP

EPA

6/30/2016

OU(s): 2

Issue Category: Changed Site Conditions
Issue: A groundwater plume exists with unknown potential for exposure.
Recommendatidn: Further investigate the potential for discharge of the
contaminant plume to surface waters and other exposure pathways.

Affect Future
Affect
Proteetiveness
Current
Proteetiveness

Party
Responsible

Oversight Party

Milestone Date

PRP

EPA

6/30/2017

No

Yes

OU(s): 2

Issue Category: Remedy Performance
Issue: There are current ecological exposures to contaminated soil.
Recommendation: Select and implement a remedial action to address
contaminated soils.

Affect Future
Affect
Current
Proteetiveness
Proteetiveness

Party
Responsible

Oversight Party

Milestone Date

Yes

Yes

EPA

EPA

6/30/2019

OU(s): 1 & 3

Issue Category: Remedy Performance
Issue: The groundwater plumes are not hilly contained.
Recommendation: Identify and implement additions and/or modifications to
the extraction network to improve hydraulic capture.

Affect Future
Affect
Current
Proteetiveness
Proteetiveness

Party
Responsible

Oversight Party

Milestone Date

No

PRP

EPA

6/30/2017

Yes

OU(s): 1 & 3

Issue Category: Remedy Performance
Issue: Some Of the current target groundwater cleanup standards are not
within EPA's target risk range.
Recommendation: Update groundwater cleanup levels to be within EPA's
target risk range.

Affect Cun-ent
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Party

Milestone Date

No

Yes

EPA

EPA

6/30/2016

0U(s): l,2, 3,
&7

Issue Category: Remedy Performance
Issue: There are potential fiiture unacceptable human health exposures to
contaminated soil.
Recommendation: Select and implement a final remedial action to address
contaminated soils.

Affect Current
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Party

Milestone Date

No

Yes

EPA

EPA

12/30/2018

OU(s): 1,2,3,
&7

Issue Category: Institutional Controls
Issue: The effectiveness and enforceability of current ICs have not been
evaliiated; additional ICs may be needed; lack of long-term stewardship
procedures.
Recommendation: Develop an ICIAP and implement additional ICs if
needed, to ensure that effective ICs are implemented, monitored,
maintained, and enforced.

Affect Current
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Party

Milestone Date

No

Yes

PRP

EPA

6/30/2016

OU(s): 1,2,3,
&7

Issue Category: Institutional Controls
Issue: Lack of a decision document requiring ICs^
Recommendation: Complete a decision document incorporating ICs as a
component of the selected remedy.

Affect Current
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Party

Milestone
Date

No

Yes

EPA

EPA

6/30/2016

XI

Operabie Unit:
1

Protectiveness Determination:
Short-term Protective

Protectiveness Statement:
The remedy at OUl currently protects human health and the environment because there are no
current pathways diat could result in unacceptable risks. However, in order to be protective in
the long-term, the following actions need to be taken: 1) eliminate the potential for
contaminated groundwater to discharge to siirface water, 2) add/modify extraction points to
fidly Capture the contaminant plume, and 3) implement a final soil remedy. Furthermore, longterm protectiveness at the Site reqiures the additional following actions be taken: a decision
document is needed to add institutional controls (ICs) as a component of the selected remedy;
existing ICs need to be evaluated; additional ICs may need to be implemented; long-term
stewardship procedures are needed; and an Institutional Control implementation and
Assurance Plan (ICIAP) needs to be developed to ensure that effective ICs are implemented,
monitored, maintained, and enforced.
Operable Unit:
2

Protectiveness Determination:
Not Protective

Protectiveness Statement:
The remedy at OtJ2 is not protective of the environment because soils pose unacceptable risks
to terrestrial invertebrates; however, the remedy is currently protective of human health. The
following actions need to be taken to ensure protectiveness: 1) select and implement a final
soil remedy; 2) evaluate the extent of the contaminant plume in groundwater at 0U2, and 3)
implement measures to address the 0U2 plume. Furthermorej long-term protectiveness at the
Site requkes the additional following actions be taken: a decision document is needed to add
ICs as a component of the selected remedy; existing ICs need to be evaluated; additional ICs
may need to be implemented; long-term stewardship procedures are needed; and an ICIAP
needs to be developed to ensme that effective ICs are implemented, monitored, maintained,
and enforced.
Operable Unit:
3

Protectiveness Determination:
Short-term Protective

Protectiveness Statement:
The remedy at 0U3 currently protects human health and the environment because there are no
current exposure pathways that could result in unacceptable risks. However, in order to be
protective in the long term, the following actions need to be taken: 1) add/modify extraction
points to fiilly capture the contaminant plume, and 2) implement a final soil remedy.
Furthermore, long-term protectiveness at the Site requires the additional following actions be
taken: a decision document is needed to add ICs aS a component of the selected remedy;
existing iCs need to be evaluated; additional iCs may need to be implemented; long-term
stewardship procedures are needed; and an ICIAP needs to be developed to ensure that
effective ICs are implemented, monitored, maintained, and enforced.
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Operable Unit.:
7

Protectiveness Determination:
Short-teim Protective

Protectiveness Statement:
The remedy at OUT Giirrently protects human health and the environment because exposine to
contaminated soil and house dust is controlled. However, in order for the remedy to be
protective in the long-term, a final soil remedy needs to be implemented. Furthermore, longterm protectiveness at the Site requires the additional following actions be taken: a decision
document is needed to add ICs as a component of the selected remedy; existing ICs need to be
evaluated; additional ICs may need to be implemented; long-term stewardship procedures are
needed; and an ICIAP needs to be developed to ensure that effective ICs are implemented,
monitored, maintained, and enforced.
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I.

INTRODUCTION

The purpose of a FYR is to evaluate the implementation and performance of a remedy in order to
determine if the remedy will continue to be protective of human health and the environment. The
methods, fmdings, and conclusions of reviews are documented in FYR reports. In addition, FYR
reports identify issues formd during die review, if any, and document recommendations to
address them.
EPA conducts FYRs pursuant to the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) Section 121 and the National Contingency Plan (NCP). CERCLA
121 states:
"If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation ofsuch remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews."
EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations Section
300.430(f)(4)(ii), which states:
"If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such actions no less often than every
five years after the initiation of the selected remedial action."
EPA conducted a FYR on the remedy implemented at the St. Regis Paper Company Superfimd
site, which is within the exterior boundaries of the Leech Lake Indian Reservation in Cass Lake,
Cass County, Minnesota. EPA is the lead agency for developing and implementing tiie remedy
for the site. The Division of Resource Management (DRM), as the agency representing LLBO,
and MPCA, as the agency representing the State of Minnesota, have reviewed all supporting
documentation and provided input to EPA during the FYR process.
This is the fifth FYR for the site. The triggering action for this statutory review is the conipletion
date of the previous FYR report, September 7,2010. The FYR is required because hazardous
substances, pollutants, or contaminants remain at the site above levels that allow for unlinlited'
use and unrestricted exposure (UU/UE). The site consists of four OUs (OUs 1,2,3, and 7), all of
which are addressed in this FYR report. OUs 4, 5, and 6 are used for administrative purposes but
do not refer to any geographic area or medium at the she.

II.

PROGRESS SINCE THE LAST REVIEW

Table 1: Protectiveness Detemiinations/Statements from the 2010 FYR
GU#
GUI,
GU2,
GU3,
GU7

Protectiveness
Determination
Will be
Protective

Protectiveness Statement
The remedy is expected to be protective of human health and the
environment upon selection of and completion of construction of
the final site remedial action and the attainment of groimdwater
cleanup objectives. In the interim, there are no apparent complete
human exposure pathways, therefore, there are no unacceptable
current human risks. There are, however, current complete
ecological exposure pathways that will be addressed with the
final remedial action selection and implementation.

Table 2: Status of Recommendations from the 2010 FYR
Recommend
ations/
Issue
GU
Follow-up
Actions
GUI There is
The ground
and incomplete
water capture
system needs
GU3 capture by
the
to he
extraction
evaluated and
well system then
of the
optimized, if
contaminant needed,to
plume in the provide for
GU 1 area
complete
capture of the
and,
possibly, in contaminant
the GU3
plume in
area.
GUI and
GU3.

Party
Responsible
Implementing
PRP

Griginal
Gversight
Milestone
Party
Date
EPA

1/2013

Current
Status

Completion
Date (if
applicable)

Gngoing

N/A

Groundwater Investigations
IP has conducted several investigations in response to the recommendation in the 2010 FYR
report. In 2012, IP completed a vertical aquifer sampling (VAS) investigation in GUI to further
delineate the geology in the area west and southwest of the channel connecting Cass Lake and
Pike Bay, further defrne die PGP concentrations to the east and southeast of the GUI extraction
wellSj further define the vertical PGP concentrations within the upper outwash, and collect
groimdwater quality data for evaluating the adequacy of die existing groundwater or surface
water monitoring network. The improved understanding of the PGP plume will assist in
optimizing the operation of the GUI extraction well system to improve hydraulic capture of the
contaminant plume. In addition^ IP will conduct porewater sampling in the channel in summer
2015 to further evaluate the potential extent of groundwater discharge to the channel. Additional
monitoring wells are planned (see Section II.2.a)i

In 0U3, IP conducted a VAS investigation in February and March 2013, to further delineate the
PC? plume east of the former city dump bum pit IP did not fiilly delineate the plume, so IP
advanced additional VAS borings in February and Mwch 2014, These borings also did not fully
delineate the plume, and investigation farther east is not possible due to the pliune flowing under
Pike Bay. However, IP will install additional monitoring wells in 0U3 to monitor contaminant
concentrations within the plume at various deptiis over time (see Section II.2,a).
In 0U2, IP conducted a VAS investigation in February and March 2014, to identify the potential
extent and magnitude of PCP concentrations near the area of the former southwest area disposal
pits. This investigation was planned in response to soil sampling conducted in 2012 and 2013,
which identified visibly contaminated soil that could be acting as a source of groundwater
contamination. The VAS investigation detected PCP tip to 580 micrograms per liter (pg/L), but
additional VAS samples in December 2014 and February 2015 did not fiilly delineate the extent
of the plume. Additional follow-up VAS locations will be needed for full delineation of the
plume.
Hydraulic Model and Capture Evaluation
IP is currently constructing a groundwater flow model using United States Geologic Survey
MODFLOW code to address the recommendation firom the 2010 FYR report, EPA approved the
Groundwater Flow Solids Model Development documentation on March 10,2015 and received
the Groundwater Flow Calibration Setup docunientation in September 2014, After calibration,
the model will be used to assess current hydraulic capture and evaluate the potential impact of
adding specific extraction points and changing extraction rates on plume capture,
/

1.

Remedy Implementation Activities
a)

Institutional Controls
1)

Status of Access Restriction and ICs

ICs are non-engineered instruments, such as administrative and/or legal controls, that help
minimize the potential for exposure to contamination and protect the integrity of a remedy, ICs,
and compliance with them, are required to assure Ipng-tenn protectiveness for any areas which
do not allow for UU/UE, ICs were not required by the initial 1986 MEDDs nor by any
subsequent EPA action, although ICs are currently in place restricting the drilling and use of
groundwater supply wells in the site area, ICs restricting land.distUrbance could be selected as
part of the final soil remedy. The implemented and potential future ICs for the site are listed in
Table 3 and Table 4 and further discussed below, No new ICs have been implemented since tibe
last FYR,
EPA has not yet required ICs at the site. The 1986 MEDDs established cleanup levels at the 10"'
excess lifetime cancer risk level, but they do not specifically state whether the cleanup levels vydll
allow for UU/UE, They also do not specify whether ICs are required to ensure long-term
protectiveness. The need for ICs and type of ICs should be clarified.

Table 3; Summary of Implemented ICs

Media

Ground
water,
soil

Soil

Ground
water

ICs
Needed

Yes

No

Yes

2)

ICsCaUed
for in the
Decision '
Documents '

Impacted
Parceifs)

No

Listed in
Attachment A
of the Quit
Claim Deed

No

All parcels
within the City
of Cass Lake

No

Parcels
between P'and
3"* Streets
South, and east
of Hwy. 371

IC
Objective
Prevent installation of
grOiindwater wells or
any use which would
disturb die property or
adjoining property as
contemplated by M.S
115B.1'6. subd. L
Limit use (e.g. smallscale industrial, lowdensity residential) of
properties in Cass Lake
Prevent the construction
and use of private water
wells, and require the
permanent sealing of a
private water well

Title of IC
Instrument
Implemented
and Date (if
applicable)

Quit Claim Deed,
April 22, 1988

City of Cass Lake
Zoning Ordinance
No. 12282005,
Jan. 25,2006
City of Cass Lake
Resolution 142006,
Jan. 24,2007

Current Compliance

There are currently no known uses of the site that would be considered inconsistent with the
objectives to be achieved by the current ICs. The 1998 Quit Claim Deed and City of Cass Lake
Resolution 14-2006, which place restrictions on drilling private water wells, have been effective
at achieving their intended purpose. However, with respect to zoning, there are parcels zoned for
commercial use but used as residential, and vice versa. Although the City of Cass Lake does not
strictly enforce its 2006 Zoning Ordinance, die unauthorized use of these properties does not
pose current unacceptable risks to human healdi because the contaminant levels in surface soil on
properties in residential use is within EPA's acceptable residential risk range. Implementing
additional ICs may be necessary to ensure the long-term protectiveness of the remedy because
vacant properties could become active residences in the future, and earth-moving activities such
as construction and utility work could take place at the site.
3)

IC Evaluation and Follow-Up Actions Needed

No decision documents currently require ICs, which raises questions about the enforceability of
the ICs that are in place. It is unclear whether UU/UE is a remedial goal of the groundwater
remedy, and this should be clarified. Additional ICs have been identified as potentially necessary
as part of the final soil remedy, but it is unclear whether there are other areas that do not allow
for UU/UE, such as the RCRA containment unit in 0U2, that may still need ICs. hi addition,
maps of areas that do not allow for UU/UE are needed and long-term stewardship (LTS)
procedures should be clarified and documented.
EPA will require the site PRP(s) to develop an ICIAP. The purpose of the ICIAP is to conduct
IC evaluation activities to ensure that effective ICs are implemented, maintained, monitored, and

enforced. The ICIAP, specifically, will evaluate the effectiveness of implemented ICs, explore
whether additional ICs are needed, and develop LIS procedures to properly maintmn, monitor,
and enforce ICs. IC evaluation activities will include, as needed, updated maps depicting current
conditions in areas that do not allow for UU/UE, reviewing of governmental controls (i.e.,
ordinances), and title work to ensure the restrictions are still recorded and that no prior-in-time
encumbrances exist on the site that are inconsistent with the ICs. As part of LTS, the ICIAP will
include a requirement for annual IC reports with review of ^d Certification by the PRP(s) to
EPA that ICs are in place and effective.
In addition, a decision document should be completed incorporating the requirement for iCs for
those areas not meeting UUAiE. Where needed, ICs should be implemented.
Table 4: Summary of Potential ICs*
Media

iCs
Needed

ICs CaUed
for in the
Decision
Documents

Impacted
Paircel(s)

IC
Objective
Ensure land use is
consistent with
land use
designations
specified in the
remedy, and
prevent
commercial
development
without EPA/
gOVeiiimental
approvals
Prevent soil
disturbance on
properties with
clean soil cover
Require industrial/
Commercial use

Title of Potential IC
Instrument

Soil

Considered
in soil FS

TBD

OUl,2
and 7
parcels

Soil

Considered
in soil FS

TBD

OUl,2
and 7
parcels

Soil

Considered
in soil FS

TBD

OU2

Soil

Considered
in soil FS

TBD

OUl,2
and 7
parcels

Notification of
contamination
covered in place

Real Property
Notification/Affidavit
and/Or Community
Ordinance

OUl
Area-3

Prevent soil
disturbance by
utility workers
without meeting
certain conditions

Ordinance

Considered
Soil,
• Groundwater in soil FS

TBD

Environmental
Covenant/Easement

Ordinance
Zoning Ordinance

' Table 4 lists various IC options under consideration as part of the final soil remedy for the site, not ICs definitively
planned.

ICs
Needed

Media

Soi'I/sludge

Considered
in soil FS

4)

ICsCaUed
for In the
Decision
Documents

TBD

Impacted
Parcel(s)

IC
Objective

Title of Potential IC
Instrument

OUl
Areas 2
and 3, and
OU2

Ensure the
protectiveness of
the on-site
containment vault
in OU2 and soil
consolidation area
in GUI-Areas 2
and 3

Environmental
Covenant/Easement

Long-Term Stewardship

Long-term protectiveness requires compliance with the land and groundwater use restrictions to
ensure that the remedy continues to function as intended. LTS involves assiiring effective
procedures are in place to properly maintain and monitor the site. Plans incorporating LTS
procedures (e.g., a LTS plan or portion of the O&M plan) should be prepared and include the
mechanisms and procedures for developing ICs, and once in place, for inspecting and monitoring
compliance with die ICs as well as comniunications procedures between die PRPs, individual
landholders, and all appropriate governmental entities. An annual report should be submitted to
EPA to demonstrate that 1) the site was inspected to ensure no inconsistent uses have occurred,
2) ICs remain in place and are effective, and 3) any necessary contingency actions have been
executed. Results of IC reviews should be provided to EPA in an annual IC report and with a
certification that the ICs remain in-place and are effective. Additionally, use of a
communications plan and placement of the Site on a one-call system (used to locate undergroimd
utilities and identify any other alerts prior to digging) should be explored for LTS.
b)

Implementation of the 2005 Interim ROD and FS for Soil

Since the last FYR, IP has continued supplemental house cleaning of the occupied residences on
the site as required by the 2005 Interim ROD. The schedule consists of 14 cleaning events per
year at each residence (twice per month from May 1 through October 31, and once quarterly
from November I through April 30). Laimdering of rugs and wet wiping of hard surfaces is
performed quarterly, while carpet steam cleaning is performed in the spring and the fall. Dry
cleaning medlods are performed during each cleaning event and include HEPA vacuuming of
carpets and floors, upholstered furniture, draperies and the like, and dry wiping,horizontal
'
surfaces.
IP has also continued to apply dust suppressant to the gravel roads on and adjacent to the site as
required by the 2005 Interim ROD. Magnesium chloride is applied to the unpaved roads on an
as-needed basis during months that do not have snow cover.
In June 2011, EPA approved the FS report that evaluated remedial alternatives to address future
potential exposure to surface soils. EPA issued a Proposed Plan outlining EPA's preferred
remedial alternative, but at the request of LLBO and MPCA, EPA agreed to defer issuing the
ROD until additional soil sampling was conducted. Additional soil samples were collected and
evaluated in 2012 and 2013, and the PRPs prepared a draft Supplement^ FS Report in 2014. The

Supplemental FS Report is under review, and EPA plans to propose a soil cleanup plan for
public notice and comment in late 2015 or early 2016. The final remedy will permanently
address potential exposure to siuface soil, and the interim remedial action will no longer be
required.
c)

Other Activities

EPA approved the Ecological Risk Assessment in 2011. The ERA identified no risks fi:om any
site contaminants to terrestrial and aquatic mammals, aquatic birds, or fish in Cass Lake, Pike
Bay, and Fox Creek. Risks to terrestrial birds, terrestrial plant communities, and benthic
invertebrate communities are negligible to very low. Overall risks to soil invertebrate
communities at mo$t of the site are also negligible to very low, but soils at one station in the
southwest comer of OU2 caused 80 percent mortality in toxicity tests with earthworms.
Therefore, under the 2008 AOC, the PRPs are performing an FS to evaluate remedial altematives
to address the ecological risk to terrestrial invertebrates in this area.
2.

System Operation and Maintenance Activities
a)

Installation of Monitoring Wells

IP has installed 14 additional monitoring wells in GUI since 2010. In 0U3, IP planned to install
eight additional monitoring wells during the winter of2014/2015, but due to a mild winter, the
snow cover was too thin to safely move and operate the drilling equipment. IP is now scheduled
to install these wells in the winter of2015/2016. The wells, listed in Taible 5 below, will improve
the understanding of hydraulic head and estimates of capture and/or will be used to monitor
contaminant concentrations in the groundwater plumc:
Table 5: New monitoring wells installed 2010-2015
Well
Name
W340

ou

Depth

Monitoring Purpose

1

Installation
Date
November 2012

Lower Sand Aquifer

W341

1

November 2012

Lower Sand Aquifer

W515
W516
W517
W112M
W134
W134M
W234
W132M
W232
W133

1
1
1
1
1
1
1
1
1
1

November 2012
November 2012
November 2012
February 2015
Febmary 2015
February 2015
February 2015
February 2015
February 2015
February 2015

Upper Outwash
Upper Outwash
Upper Outwash
Middle of Upper Outwash
Top of Upper Outwash
Middle of Upper Outwash
Base of Upper Outwash
Middle of Upper Outwash
Base of Upper Outwash
Top of Upper Outwash

Hydraulic head, water
quality
Hydraulic head, water
quality
Hydraulic head
Hydraulic head
Hydraulic head
Water quality
Water quality
Water quality
Water quality
Water quality
Water qtiality
Water quality

W133M
W233
W2141
W2141M
W2142M
W2143
W2143M
W2241
W2243
W2144
b)

1
1
3
3
3
3
3
3
3
3

February 2015
February 2015

Planned for
early 2016

Middle of Upper Outwash
Base of Upper Outwash
Top of Upper Outwash
Middle of Upper Outwash
Middle of Upper Outwash
Top of Upper Outwash
Middle of Upper Outwash
Base of Upper Outwash
Base of Upper Outwash
Top of Upper Outwash

Water quality
Water quality
Water quality
Water quality
Water quality
Water quality
Water quality
Water quality
Water quality
Water quality

Improvements to the Extraction Network

IP made improvements to the extraction network that were mostly limited to replacement of
components of the network that had become nonfunctional. Extraction well W240I was plugged
and abandoned and replaced with W2401R, which then became operational in December 2014.
In summer 2015, under an EPA-^approved work plan, IP plans to replace a section of the OUl
forcemain that plugged and forced the shut-down of extraction well W408. During that
replacement work, IP will install additional forcemain piping so that additional extraction wells
can be attached to the system in the futine, if needed.
m.

FIVE-YEAR REVIEW PROCESS

1.

Administrative Components

EPA notified IP of the start of this FYR on Jime 6,2014. The FYR was led by Leslie Patterson,
EPA Remedial Project Manager, and Heriberto Leon, later replaced by Rosita Clarke, EPA's
Community Involvement Coordinators (ClCs). John Persell, Superhmd Coordinator for the
LLBO DRM, and Kevin Mustonen, later replaced by Erin Endsley, Project Coordinators for
MPCA, assisted in die review as representatives for the support agencies.
The FYR consisted of the following components:
•
•
•
•
•
2.

Community Involvement;
Document Review;
Data Review;
Site hispection; and
FYR Report Development and Review.
Community Notification and Involvement

EPA initiated activities to involve the community in the FYR process in June 2014. The CIC
published a notice in local newspapers the
Lake Times and the Bemidji Daily Pioneer on
July 16,2014, and in DeBahJiMon on July 21,2014 that stated that EPA was beginning a FYR
8

and inviting the public to submit any comments to the EPA. EPA received no written public
comments, but did conduct interviewSj described in Section III.6. The results of the FYR and the
report will be made available at the site information repositories located at Leech Lake Band of
Ojibwe Division of Resource Management, 5756 State Highway 371 NW, Cass Lake, Minnesota
and at Cass Lake Community Library, 223 Cedar Street, Cass Lake, Minnesota.
3.

Document Review

This FYR consisted of a review of relevant documents including O&M records and mOnitbring
data, the O&M Plan, annual and quarterly reports, and groundwater cleanup standards as listed in
the March 5, 1986 and July 29,1986 MEDDs.
4.

Data Review

EPA's data review included hydrostatic head measurements and results of chemical analyses
performed on groundwater samples and treatment plant effluent, influent, and intermediate-step
effluent samples. EPA also reviewed data pertaining to monitoring and dewatering of the on-site
RCRA containment unit, soils, and the O&M of the extraction system. These data are formd in
the annual and quarterly reports submitted by IP and in two spreadsheets files also provided by
IP (see Appendix D).
a)

Groundwater Data, OUl and 0U3

PCP is the predominant contaminant in groundwater plumes at the site, so PCP concentrations
are used as the primary indicators of plume delineation and cleanup progress. Figure 1 and
Figure 2 compare PCP concentrations in the Suificial Aquifer (sometimes called the Upper
Outwash Aquifer) in the early 1980s and 2013. In OUl, the overall size of the PCP plume, as
defined by the 1 pg/L contour (its maximum contaminant level (MCL) established in the Safe
Drinking Water Act), is largely unchanged. However, concentrations within the plume are
significantly less than they were prior to implementing the remedial action. In the 1980s, fire
majority Of the plume in OUl exceeded 5,000 pg/L and the central portion exceeded 10,000
pg^, while in 2013, only the central portion continues to exceed 1,000 pg/L. Between 2010 and
2014, only four Upper Aquifer monitoring locations had PCP concentrations above 1,000 pg/L,
while one monitoring location (W118), located near the upgradient edge of the plume, had PCP
concentrations as high as 47^000 pg/L.
In 0U3, the PCP plume has a similar extent with respect to the 5 pg/L contour line in the 1980s
and the 1 pg/L contour line in 2013. As wifii OUl, concentrations wifiiin the plmne have
significantly decreased^ In the 1980s^ a large portion of the plume exceeded 10,000 pg/L and
most of the plume exceeded 500 pg/L. In 2013, the central portion of the plume exceeds 100
pg/L, and only one monitoring location exceeded 5,000 pg^ between 2010 and 2014.
Trends in Contaniinant(s) of Concem (COC) concentration at each monitoring location were
evaluated using statistical tests described in Appendix E. Each monitoring location in OUl and
0U3 was also evaluated for compliance with the MCL for PCP, benzo(a)pyrene equivalent
(B(a)PE), and 2,3,7,8- tetrachlorodibenzodioxin (TCDD) using a 95% confidence test. For
^oxin/fLuran congeners for which there is no MCL, the 95% confidence comparisons were made
to an MCL-surrogate, which was calculated by multiplying the MCL for 2,3,7,8-TCDD by the
2005 World Health Organization Toxicity Equivalence Factor (TEF). Althou^ the MCL and
MCL-surrogates are not designated as cleanup levels for site groundwater and do not determine
compliance with the remedy requirements, they are useful as performance benchmarks. Table 6

shows the trend and exceedance results for each chemical or congener in OUl and 0U3, along
with the MCL or MCL-surrogate used in the comparison-to-standard test.
For dioxin/turan congeners, trend tests found that all locations except one exhibit no clear trend
at the 95% confidence level, and no locations exceed the MCL-surrogate. For PGP, most
locations show no clear trend at the 95% confidence level, 31 out of 56 locations do not exceed
the MCL, and 21 locations exceed the MCL. For B(a)PE, most trends are decreasing, 34 out of
56 monitoring locations do not exceed the MCL, and 14 of the 56 locations exceed the MCL.
Figure 1: Comparison of PCP Distribution in the Upper Outwash/Surficial Aquifer in OU1,
early 1980S2 and 2013^
1985 Map

^ April 1985 RI/FS Report, Figure 26.
^2013 Annual Report, Figure 3.
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Figure 2: Comparison of PCP Distribution in the Upper/Surficial Aquifer in 0U3, early 1980s^
and 20132
1986 Map
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' June1986 Alternatives Assessment and Detailed Analysis Report: Contaminated Groundwater at City Dump Pit
Site, Figure 5.
^2013 Annual Report, Figure 6.
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Table 6: Results of 2015 Trend and Compliance Analysis for PGP, B(a)PE and Dioxin/Furan
Congeners in OUl and 0U3 Monitoring PointSj Upper and Lower Aquifers

Chemical/ Congener
PCP
B(a)PE, ND='/2, 2002 PEFs
1,2,3,4,6J,8-HpCDF
1,2,3,4,6,7,8-HpCDD
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8-PCDF
1,2,3,7,8-PCDD
2,3,4,6,7,8-HxCDF
2,3,4,7,8^PCDF
2,3,7,8-TCDF
2,3,7,8-TCDD
OCDD
OCDF

Trend Test
(95% Confidence)

Compare-to-^Standard Test
(95 % Confidence)

In
creasing

De
creasing

No
Trend

ID*

0
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

6
29
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

46
18
14
14
14
13
14
14
14
14
14
14
14
14
14
14
14
14
14

4
8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

lig/L

Exceed
ances

Nonexceedances

ID'

1
0.2
0.003
0.003
0.003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.001
0.00003
0.0003
0.0001
0.0003
0.00003
0.1
0.1

21
14
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

31
34
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

4
8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Standard,

Table 7 shows the trend test results at different confidence levels at only those locations in OUl
and 0U3 exceeding a contaminant standard. The results are broken down by contaminant, OU,
aquifer monitored, and depth within the aquifer. In OUl, the top and bottom of the SurScial
Aquifer have no B(a)PE exceedances, and the Lower Aquifer has no exceedances of any
contaminant. The majority of monitoring wells in OUl show downward trends in PCP at 80%
confidence, but this is the case for fewer than half of the OUl extraction wells for both PCP and
B(a)PE.
In 0U3, the Lower Aquifer has no exceedances of any contaminant. The majority of Upper
Aquifer monitoring and extraction wells that exceed Ae Standard show downward trends in PCP
at 80% confidence but this is the case for only one of the 0U3 extraction wells for B(a)PE.
In summary, groundwater data show significant improvements in PCP plume concentrations over
time at both OUl and 0U3, but no improvements in PCP plume size. Downward trends in PCP
and B(a)PE concentration are apparent at many, but not all, monitoring locations, and at some
' Insufficient data to evaluate trend or conipliance.
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extraction locations. All locations measured for dioxin/furans are compliant with MCLsurrogates, and there are no site contaminant exceedances in Lower Aquifer samples.
Although clear reductions in groundwater contaminants have been demonstrated over time, the
available data do not allow for calculating a precise timeframe for attaining cleanup. The lack of
a precise timeframe is not an indication that groundwater restoration is not technically
practicable.
Table 7: Concentration Trends at Non-Compliant Locations in OUl and 0U3: 2015
Monitoring Location

Top of the Surficial Aquifer
Bottoni of the Surficial Aquifer
Extraction Wells
Total OUl
Top of Surficial Aquifer
Bottom of Surficial Aquifer
Extraction Wells
Total 0U3

b)

Downward Trends by Confidence Level
B(a)PE non-detects at 1/2,
Pentachlorophenol
2002 PEFs
>95% >80%
<80%'
>95% >80%
<80%'
Operable Unit 1
0
NA
1
1
NA
NA
0
NA
2
4
NA
NA
1
3
5
2
2
5
3
8
6
2
5
2
Operable Unit 3
3
3
0
0
0
1
0
0
0
1
0
2
0
0
2
1
1
2
3
5
2
0
5
1

Groundwater Data, OU2 Plume

hi 2014 and early 2015 groundwater data were collected by vertical aquifer sampling to delineate
a PC? plume spreading from the southwest comer of 0U2, where wood treating waste was
known to have been dumped during facility operations. Samples were collected from two to six
discrete depths at each of 23 locations. The data from two sampling locations collected in
February 2015 were not available for review^ but data from the other 21 locations are found in
Appendix D, Table D-3. Twelve locations had concentrations of PCP above the MCL, and the
highest concentration measured was 580 pg/L at OU2-VAS4. The known aerial extent of the
PCP plume exceeding the 1 pg/L MCL is shovvn in Figure 3 by tiie red line, which is dashed
where the plume is inferred.

' Includes locations with downward trends at less than 80% conhdence, upward trends, and at which not enough
data points were available to establish a trend and/or confidence level.
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Figure 3: 2015 Aerial Extent of the PCP Plume in 0U2'

c)

Treatment Plant Effectiveness and Effluent Quality

Extracted groundwater passes through three granular activated carbon (GAC) vessels to remove
contaminants prior to being discharged through piping that conveys the effluent to the bottom of
the channel that connects Cass Lake and Pike Bay. The water is sampled for PCP on a monthly
basis as untreated influent and after passing through each GAC vessel. The amount of PCP
removed at each step of the treatment process is an indication of the effectiveness of that
treatment step, and the degree to which the capacity of the GAC in the vessel to remove
contaminants is spent.
Table 8 shows the percentage of PCP removed as measured in monthly sampling during 2014.
Percentages shown with a "greater than" sign indicate that PCP was not detected, and the
detection level bounds the lowest possible percentage that was removed. The effectiveness of the
first GAC vessel ranges from about 9%, when it is nearly spent, to 98%. One of 12 sample

' Modified ffom Figure 5 in Barr Engineering's January 16, 2015 Technical Memorandum entitled OU2
Groundwater Quality Investigation - December 2014 Results and Proposed 2015 Investigation.
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events, February 2014, showed some measureable PCP in the water after the second GAC vessel,
but after the third GAC vessel, all measureable PCP was consistently removed.
Table 8: Effectiveness of GAC units at Removing PCP in 2014
%?<CP Removed
Date
After GAC
After 2"^ GAC
Influent
vessel
vessel
>99.99%
1/13/2014
0%
86.11%
2/10/2014
0%
63.33%
99.97%
3/10/2014
>99.99%
0%
60.77%
>99.99%
4/8/2014
0%
40.00%
5/6/2014
>99.99%
0%
33.08%
>99.99%
6/3/2014
0%
35.00%
>99.99%
7/7/2014
0%
20.00%
>99.98%
8/5/2014
0%
9.09%
>99.99%
9/10/2014
0%
96.24%
>99.99%
0%
98.00%
10/8/2014
>99.99%
11/5/2014
0%
66.67%
>99.99%
12/8/2014
0%
65,00%

After 3"" GAC
vessel (Effluent)
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%
>99.99%

Contaminant concentrations in treatment plant effluent are limited by effluent limits established
by EPA in 2005. Figtires showing concentrations of dioxih/furan congeners, PCP, and individual
PAHs over time are found in Appendix F. The figures also show the site^specific effluent limits.
In 35 sampling events since 2006, the majority of dioxin/furan congeners are not detected. The
exceptions are OCDF, which is routinely detected but always below the effluent limit; OCDD,
which has been detected twice above the effluent limit; and 1,2,3,4,6,7,8-HpCDD, which has
been detected nine times above the effluent limit. A handful of other congeners have been
detected once each above the effluent limit.
The data demonstrate consistent removal of PCP, five of the six PAHSj and some of the
dioxin/furan congeners. However, the large numbers of dioxin/fiiran and benzp(a)pyrene
analyses with detection limits above the effluent limits indicate that there is uncertainty with
respect to Whether concentrations in the effluent are below the limits or not. In addition, the
re^on for less effective removal of 1,2,3,4,6,7,8-HpCDD is unclear.
J

Table 9 summarizes the data presented in Appendix F. In the 242 sampling events available for
review since 1995, PCP was detected above &e effltient limit once. In the 147 PAH sampling
events since 1995, acenaphthene, anthr^ene, fluoranthene, naphthalene, and phenanthrene never
exceeded the effluent limit. Benzo(a)pyrene, however, exceeded the effluent limit 31 times, and
is frequently not detected. The benzo(a)pyrene effluent limit is extremely low, two to five orders
of magnitude lower than the other PAHs, and is below detection limits for benzo(a)pyrene.
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Table 9: Contaminant Detections and Effluent Limit Exceedances to Jan. 2015 in Treatment
Plant Effluent
Congener/ Chemical
PGP
Acenaphthene
Anthracene
Benzo(a)pyiene
Fluoranthene
Naphthalene
Phenandirene
1,2,3,4,6J,8-HpCDF
1,2,3,4,6,7,8-HpCDD
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8,9-FIxCDD
1,2,3,7,8-PeCDF
1,2,3,7,8-PeCDD
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDD
OCDF
OCDD

d)

NonDetections
detections
34
59
24
31
96
52
50
11
15
1
1
0
1
1
0
1
0
0
0
0
0
0
14
18

208
88
123
116
51
95
97 ,
24
20
34
34
35
34
34
35
34
35
35
35
35
35
35
21
17

Effluent
Limit
5.5ug/L
12Ug/L
0.029 pg/L
0.00051 pg/L
20 pg/L
81 pg/L
2.1 pg/L
38 pg/L
7.6 pg/L
0.95 pg/L
0.475 pg/L
0.1267 pg/L
0.19 pg/L
0.38 pg/L
0.0633 pg/L
0.38 pg/L
0.38 pg/L
0.0084 pg/L
0.0543 pg/L
0.00475 pg/L
0.0475 pg/L
0.0038 pg/L
190 pg/L
380 pg/L

Effluent
DL above
Limit
Effluent
Exceedances
Limit
1
1
0
0
0
0
31
116
0
0
0
0
0
0
0
0
9
5
1
12
1
15
0
35
1
29
23
1
0
35
1
23
0
20
0
35
0
35
0
35
0
35
0
35
0
0
2
0

Extraction Network Pumping Volumes

Figure 4 shows the sitewide rates of groundwater extraction since 2005, averaged by month, and
compares these values with the maximum effluent discharge rate established by EPA in 2005
(139 gallons per minute [gpm]), and the total extraction rate simulated in the 2005 Groimdwater
Flow Model (140 gpm). Simulated pumping rates in the MODFLOW groundwater model
currently being prepared were not available by the date of this 5YR.
Between 2007 and early 2011, monthly average extraction rates were approximately 115 gpm.
From 2011 to the middle of 2014, rates declined to about 100 gpm, and in the past year, most
monthly average rates have dropped well below 100 gpm. This may indicate less effective
capture of the groundwater plumes in recent years.
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Figure 4: Monthly Average Sitewide Extraction Rates Compared to Maximum Discharge Rate,
and 2005 Groundwater Model Simulated Pumping Rate

Jan-05

Jan-07

Jan-11

Jan-09

-•—Sitewide Monthly Total Average Flow Rate-

Jan-13

Jan-15

-Maximum Discharge Rate, 2005-2015

Predicted Rate for Capture, 1996

e)

On-Site Containment Unit

Seven monitoring wells (W124-W130) are screened in the Upper Aquifer to monitor
groundwater quality at the perimeter of the RCRA containment unit, and three (W324, W329,
and W330) are screened in the Lower Aquifer. The 95% confidence trend analysis found no
upward trends in concentrations of PCP, benzo(a)pyrene, naphthalene, or B(a)PE, or
exceedances of the MCL or MCL-surrogate. An upward trend would indicate a potential failure
of the contaimnent unit.
Since 2010, IP has dewatered the unit twice annually. Figure 5 shows leachate elevations with
respect to sea level in both the leachate detection manhole and leachate collection manhole, in
addition to the annual volume of leachate pumped from the manholes. The annual volumes
recovered have been consistent since about 2002, when annual dewatering of the vault was
instituted. Settlement markers have indicated no settlement of the vault.
f)

Soil data

Additional soil data was collected from OUl, 2 and 7 in 2012 and 2013 in response to concerns
expressed by LLBO and MPCA that EPA had collected insufficient information about the nature
and extent of contaminant concentrations in soil beneath the top two feet. With the exception of
the southwest comer of 0U2, the sampling largely confirmed that COC concentrations were
consistently low beneath the top foot of soil in areas not used for wood treatment. The highest
measured PCP and BaPE concentrations were associated with visible evidence of contamination
(e.g., soils with chemical odors, discoloration, and oil sheen) in the former pits, former wood
storage areas and the former operations area, but this was less tme for dioxin concentrations.
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Figure 5: Leachate Elevations and Volume of Leachate Recovered from the On-Site
Containment Vault'
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Soils with elevated BaPE and PC? concentrations (contaminants that would be expected to
migrate) outside the former operations area were underlain by soil with much lower
concentrations (e.g., borings 0U1-GP2, 0U1-GP3, 0U7- GP12), indicating that any vertical
migration of BaPE or PGP through these soils is minimal.
Test trenching in the southwest comer of 0U2 showed the presence of two pits with visibly
contaminated soil. Contaminated soil from one of the pits was excavated in the remedial action
conducted in the mid-1980s, but the 2013-2014 soil sampling showed that the excavation was
apparently incomplete. Contaminated soil in the westem pit extends to the west of IP's property,
and soil boring results from this pit on IP's property indicate that impacts from the westem pit
extend to the depth of the groundwater table. Subsequent groundwater sampling in this area
confirmed groundwater impacts from this remaining contamination (see Section 111.4.b).
5.

Site Inspection

EPA conducted the FYR site inspection on September 25,2014. In attendance were Leslie
Patterson, EPA; John Persell and Jason Helgeson, LLBO; Kevin Mustonen and Mark Elliott,

' Modified fi-om Figure 15 in the April 2015 draft 2014 Annual Report, prepared for International Paper by BanEngineering.

18

MPCA; David Dougherty, Subterranean Research; Tom Richardson, IP; Tom Mattison and Jim
Eidem, Barr Engineering, and Dan Pefta, Minnesota Department of Health. The purpose of the
inspection was to assess the protectiveness of the remedy.
EPA observed the treatment plant, extraction and monitoring wells in OUl and OU3, the
discharge location in the channel, the RCRA containment unit and surroimding area in 0U2,
fenced areas in OUl, and roads and yards in 0U7. EPA did not observe any indications of
equipment failure and foimd that fences were adequately maintained and secured. The inspection
checklist is in Appendix B.
6.

Interviews

During the FYR process, EPA solicited interviews with residents of Cass Lake and other persons
interested in or with information concerning site activities. The purpose of the interviews was to
document any perceived problems or successes with the remedy that has been implemented to
date. Interviews were conducted on September 23,2014 and are summarized below.
EPA interviewed two residents who have lived adjacent to the site since about 1990. Their main
concern was that the chain link fence on iP-owned property that surrounds three sides of their
yard is imsightly and they want it to be removed. The residents were also concemed about the
interim remedy performed on their property in approximately 2006, in which the yard was dug
Up and about three inches of clean soil placed on top. The residents stated that since that time
their basement is prone to flooding, which they attribute to the grading of the topsoil. The
residents are not interested in having their yard excavated again due to the landscaping they have
established and the flooding problems they attribute to the interim remedial action. The residents
also expressed a concern that the contamination has negatively affected property values.
IV.

TECHNICAL ASSESSMENT

A.

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

Yes. Overall, the remedy is being implemented as planned, altiiough the MEDD Response
Action Levels (RALs) have not been achieved everywhere in the plume in tiie 25-year timeframe
anticipated by the MEDD. Treatment plant effluent at OUl largely meets effluent discharge
limits, but there have been exceedances of dioxin/furan congeners, benzo(a)pyrene and PCP
above their effluent limits. On-rite containment of the soils and sludges in the RCRA
containment imit in 0U2 continues to be effective. Performance of the interim remedial action to
address residential surface soil and house dust at 0U7 is ongoing.
1.

Remedial Action Performance

The components of the RA specified in the 1986 MEDDs are listed in Appendix A, Section
in.A. Overall, the remedy is being implemented as planned, but its performance has not mut the
expectations of the March 1986 MEDD. Although concenfrations of PCP and naphthalene in the
groundwater plumes in OUl and 0U3 are much lower than they were in 1986, the MEDD RALs
have not been achieved everywhere in the plume in the 25-year timeframe anticipated by the
MEDD.
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One reason for the delay in progress of the groimdwater cleanup may be that the March 1986
MEDD described that the "j^referred] Alternative I will also provide benefit by removing all
sources (sludge and contaminated soil) of ground water contaniination from the site and securing
them in an (sic) RCRA approved on-site containment vault." (p. 23). Soil and groundwater
investigations from 2008 to 2014 have shown that visibly contaminated soil and residual and
free-phase non-aqueous phase liquid ^APL) remain in certain locations. While some of the
contaminated soil above the water table does not appear to be a leaching threat, NAPL and
contaminated soil, especially below the water table^ are likely acting as ongoing sources for
contaminated groundwater.
Treatment plant effluent largely meets effluent discharge limits, but there are repeated
exceedances of a few dioxin/fhran congeners and of benzo(a)pyrene. In addition, during the past
five years, PCP and a few other dioxin/furan congeners were detected above their effluent limits.
It is unclear whether these latter detections are anomalies or if they result from a recent change in
operations. For example, a change in the source of the GAC, a delay in removing spent carbon
and replacing with fresh, or a change in pumping that would reduce the contact time between the
water and the carbon, could potentially impact the effectiveness of the treatment system.
On-site conteiinment of the soils and sludges in the RCRA containment unit in 0U2 continues to
be effective. Although leachate continues to be collected from the leachate collection and
detection layers of the vault, which could indicate an influx of precipitation, ongoing monitoring
of groundwater adjacent to the containment rmit shows no indication of any leak in the imit.
Performance of the interim remedial action to address residential surface soil and house dust is
ongoing. Disturbances of the clean soil cover on some properties, caused by a 2012 windstorm,
were repaired and the protectiveness of the cover adequately maintained. However, until a final
remedy is in place, the interim remedy will continue to be needed to mitigate exposure to
contaminated dust. EPA plans to issue a Proposed Plan for a soil remedy in late 2015 or early
2016.
2.

System Operations/O&M

The current extraction system is not adequate to contain the groundwater plumes in OUI and
0U3. Extraction rates must be increased in targeted locations in certain areas and at certain
depths in the aquifer to effectively capture groundwater that has migrated beyond the source
areas and contain additional leaching from the source areas.
Well maintenance has been regularly performed in the interval since the 2010 FYR Report, and
will continue to be necessary as long as extraction wells are operable at the site. The extraction
wells (except for the late 2014 replacement well W240IR) date from the late 1980s and a review
of pump replacements, well screen jetting, and forcemain cleanings shows evidence of well
deterioration. In particular, the pumps at extraction wells W403 and W407 have been replaced
quite ofteUi, suggesting that the pumps are probably being prematurely worn out due to pumping
sediment^
Equipment failures and delayed corrective actions have had impacts on the functionality of the
extraction system. At OUI, W408 has been off-line since March 2009 due to a plugged
forcemain, and W403 is in need of repair or rehabilitation. W406 and W407 went offline in 2010
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due to maintenance issues (pumping sand and electrical problems, respectively) and have been
intentionally kept offline since mid-2010. In addition, W401 and W410 are beginning to show
signs of distress, and W404 has reportedly been observed to be affected by iron-fixing bacteria.
At 0U3, W2401 has been offline since October 2013, and its replacement was placed in service
in December 2014 but did not pump during most of the first three months of 2015 due to
electrical issues. W2403 went offline in November 2014; it was redeveloped and brought online
in April 2015. These changes in pumping have shifted the center of pumping to the north in GUI
and to the east in 0U3, and monthly volumes of extracted groundwater have decreased due to
many of these issues. In addition, the burden of capturing contaminated groundwater now falls
on fewer functioning wells and it has become even more critical that these Wells do not also fail.
Effluent limits for the treatment plant have not been updated since 2005. Effluent limits should
imdergo periodic reevaluation to ensure that they incorporate updated water quality and best
available technology considerations.
Permanent remedies must be implemented for surface soil and the groundwater plume and
source area in OU2 in Order to effectively and permanently protect human health and the
environment.
The annual O&M costs as e$tunated in the 1986 MEDDs and in recent years is shown in Table
10. Annual O&M costs are approximately half the cost estimated in the RI/FS, when adjusted for
inflation.
Table 10: Annual O&M Costs
Time Period
O&M Costs
RI/FS prediction (1986 dollars) $582,000'
RI/FS prediction (2015 dollars) $1,266,000^
2006-2009 average
$404,000
2010
$730,000
2011
$540,000
2012
$630,000
2013
$750,000
3,

Opportunities for Optimization

The MODFLOW simulation of groundwater flow currently imder preparation will integrate
hydrogeologic information at the site and assist in the selection of locations for new extraction
points. This tool will be used to optimize extraction and containment of contaminated
grpundwater and it will be used wifli field data to estimated hydraulic capture zones.
Source material, defined in EPA guidance EPA 540-R-97-013, Rules of Thumbfor Remedy
Selection, as material that includes ()r contains hazardbus substances, pollutants, or contaminants
that act as a reservoir for migration of contamination to ground water, tp surface water, to air, or
' Miarch S, 1986 MEDD, Figure 11, year 6 and after.
^ http://www.bls.g6v/data/mfIation_calculator.httn
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acts as a soiirce for direct exposure. Source material is confirmed at the 0U2 dump pit area and
in 0U3, is likely present at OUl, and will prolong groundwater remediation. Continued reliance
on containment of source material (through extraction of contaminated groundwater and
recovery of NAPL) will require optimization of the extraction system.
4.

Early Indicators of Potential Issues

The groundwater pump-and-treat infrastructure at the site is aging, and recent years have seen an
increase in equipment failure. Failed components will need to be replaced, and prompt corrective
action is needed to maintain the protectiveness of the remedy. Components such as pumps,
flowmeters, and well screens are expected to need routine maintenance and/or replacement.
Occasionally large portions of the system need replacement, as when a plugged forcemain
prevented pumping from a well and must be replaced.
5.

Implementation of Institutional Controls and Other Measures

Three removal actions are complete and an interim remedial action is being implemented, which
has addressed potential current threats to human health from contaminated soil. Fencing is in
place and secured aroimd the areas covered by soil during the removal actions to prevent
imauthorized access. The fencing surrounding 0U2 and preventing access to the RCRA
containment unit is in good repair, securely locked, and appropriate signage is posted. Cass
Lake's ordinance prohibiting the construction of water wells has prevented drilling of any water
supply wells near the site.
No decision documents currently require ICs, which raises questions about the enforceability of
the ICs that are in place. It is unclear whether UU/UE is a remedial goal of the groundwater
remedy, and this should be clarified. ICs are required to ensure long-term protectiveness, and
therefore should be modified. Additional ICs have been identified as potentially necessary as part
of the final soil remedy, but it is unclear whether there are other areas that do not allow for
UU/UE, such as the RCRA containment unit in 0U2, that may still need ICs. In addition, maps
of areas that do not allow for UU/UE are needed and LTS procedures should be clarified and
documented.
B.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
remedial action objectives (RAOs) used at the time of the remedy section still valid?

No. The MCL for PCP is about two to three orders of magnitude less than that specified in the
MEDD RALs. The MCL for carcinogenic PAHs, expressed as B(a)PE, is about one order of
magnitude greater than the MEDD RAL for QUI. The MCL for 2,3,7,8-TCDD is about two
orders of magnitude larger than the level suggested in the NffiDD. Noncareinogenic PAHs have
no MCL, but a comparison to tapwater Regional Screening Levels (RSLs) With the hazard index
(HI) equal to O.I indicates that all the current tapwater RSLs are one to nearly three orders of
magnitude greater than the MEDD RAL.
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1.

Changes in Standards and TBCs

Because there is no current exposiuu to the contaminated groundwater, the current protectiveness
of the remedy with respect to groimdwater does not depend on cleanup levels. However, the
cleanup levels are the benchmark for evaluating the performance of the remedy in restoring the
groundwater to its beneficial use. Table 11 compares the groundwater cleanup levels (which the
MEDDs call "Response Action Levels," or RALs) specified in the 1986 MEDDs to 2015 MCLs.
All RALs with the exception of PGP continue to be protective.
The MCL for PGP is about two to three orders of magnitude less than the MEDD RALs, so the
MEDD levels would no longer be considered protective. The MGL for carcinogenic PAHs,
expressed as B(a)PE, is about one order of magnitude greater than the MEDD RAL for OUl, and
about equal to Ac suggested MEDD RAL for dU3. The MGL for 2,3,7,8-TGDD is about two
orders of magnitude larger than the level suggested in the MEDD. Noncarcinogenic PAHs have
no MGL, but a comparison to tapwater RSLs Avith the hazard index (HI) equal to 0.1 indicates
that all the current tapwater RSLs are one to nearly three orders of magnitude greater than the
MEDD RAL. Therefore, cleanup levels established in the MEDDs may be overly protective for
PAHs and 2,3,7,8-TGDD, which would prolong completion of the groundwater remedy.
Table 11: Gomparison with RALs Specified in the March and July 1986 MEDDs and Gurrent
MGLs
Contaminant
PGP-GUI
PGP^0U3
Garcinogenic PAH - OUl
Garcinogenic PAH - 0U3
Noncarcinogenic PAH
2,3,7i8-TGDD
2.

MEDD Response Action Level, ne/L
1010
220 (suggested)
0.028
0.28 (suggested)
0.300
Not established; 1.3 x lO'^pg/L is suggested

MCL,ng^
1
0.2 (B(a)PE)
NA'
3.0 X 10-5

Changes in Exposure Pathways

Htimah health and ecological routes of exposure were investigated in the HHERA, completed in
February 2011. The HHERA calculated the risk to receptors, taking into account mtiltiple
contaminants of potential concern and contaminated media, and found that there was a potential
for fubJie unacceptable risk to human health fi:om contaminated surface soil. This has been
addressed since 2006 by the interim remedial action conducted pursuant to the 2005 Interim
ROD, and will be permanently addressed by a final soil remedial action, ciurently under
consideration.
Land use and expected future land use remains a mixture of commercial/industrial and
residential. No new groundwater supply wells have been drilled at the site that might lead to
exposiue to contaminated groundwater.

' Generic tapwater RSLs for noncarcinogenic PAHs that correspond to HI of 0.1 range from 3.6 pg/L (2methylnaphthalene) to 180 pg/L (anthracene).
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In 2012, the former dump pits in the southwest comer of 0U2 were discovered to be a source of
groundwater contamination. The extent of the PCP plume in this area is being investigated by a
series of phased VAS investigations. The extent to which the groundwater discharges into Fox
Creek is not yet known, but the potential for additional exposures may need to be reassessed.
However, the HHERA found that risks to ecological receptors from site-related contaminants in
Fox Creek were low to absent.
3.

Changes in Toxicity and Other Contaminant Characteristics

On February 17,2012, EPA issued a revised non-cancer assessment of dioxin. The reference
dose (RfD) was lowered from 1 picogram/kilogram-day (pg/kg-day) to 0.7 pg/kg-day. The
revised Rffi was incorporated into the Preliminary Remediation Goals identifred in die 2015 FS
(pending) for soil. The revised assessment does not affect the protectiveness of die groundwater
remedy because TCDD-equivalent concentrations in impacted groundwater are less than the 30
pg/L MCLj which is protective for both carcinogenic and non-cancer effects.
4.

Changes in Risk Assessment Methods

The HHERA was finalized in 2011, and the methods used to calculate potential health and
ecological risks are still considered appropriate.
5.

Expected Progress towards Meeting RAOs

The 1986 MEDDs projected that it would require 25 years to reach RALs. Groundwater pumpand-treat began in 1988, so RALs were projected to be achieved by 2013. Significant progress
has been made in diminishing the Size and concentration of the contaminant plumes, but not all
monitoring points meet RALs. The presence of NAPL and contamination below the water table
is generally associated with extended groundwater treatment remedies.
C.

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

No.
D.

Technical Assessment Summary

The remedy is making modest progress in remediating groundwater, but is not completely
containing contaminated groundwater that comes into contact with source material. The
treatment process generally discharges effluent containing contaminant levels that are below the
effluent limits, but occasional exceedances are seen, and effluent limits have not been updated
for 10 years.
The interim soil remedy is preventing exposure to potentially contaminated soil and dust, but is
not a permanent remedy to address exposure to surface soil. A final remedy for soil must be
implemented in OUs 1,2,3 and 7.
The southwest comer of 0U2 contains soil tiiat poses unacceptable ecological risks to terrestrial
invertebrates, and has groundvyater contamination for which no remedy has yet been
implemented.
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Furthermore, long-term protectiveness at the Site requires follow-up actions be taken: a decision
document is needed to add ICs as a component of the selected remedy; existing ICs need to be
evaluated; additional ICs may need to be implemented; long-term stewardship procedures are
needed; and an ICIAP needs to be developed to ensure that effective ICs are implemented,
monitored, maintained, and enforced.
V.

ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Table 12: Issues and Recommendations/Follow-up Actions

ou
#

1

1

.2

Issue
Effluent limits
have not been
updated since
2005.
Treatment
effluent
occasionally
exceeds effluent
limits.
A groundwater
plume exists
with unknown
long-term
potential for
exposure.

2

There are
current
ecological
exposures to
contaminated
soil.
1 The
& groundwater
3 plumes are not
fully contained.
I
&

3

Some of the
current target
groundwater
cleanup
standards are
not within
EPA's target
risk range.

Update the effluent
limits based on
current information.

EPA

EPA

Affects
Protectiveness?
Current Future
12/31/2015
No
Yes

Evaluate O&M
treatment processes
to determine
whether the
exceedances can be
reduced.
Further investigate
the potential for
discharge of the
contaminant plume
to surface waters,
and other exposure
pathways.
Select,and
implement a
remedial action to
address
Contaminated soils.

PRP

EPA

6/30/2016

No

Yes

PRP

EPA

6/30/2617

No

Yes

EPA

EPA

6/30/2019

Yes

Yes ,

PRP

EPA

6/30/2017

No

Yes

EPA

EPA

6/30/2016

No

Yes

Reconunendations/
Party
Oversight
Follow-up Actions Responsible Agency

Identify and
implement additions
an^or modifications
to the extraction
network to improve
hydraulic capture.
Update groundwater
cleanup levels to be
within EPA's target
risk range.

Milestone
' Date

\
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ou;
# ;

Issue

1, There are
2, potential future
3 unacceptable
& human health
7 exposures to
contaminated
soil.
1. The
2, effectiveness
3 and
& enforceability
7 of current iCs
have not been
evaluated;
additional ICs
may be needed;
lack of longterm
stewardship
procedures.
1, Lack of a
2, decision
3 document
& requiring ICs.
7

Select and
implement a
; remedial action to
address
' contaminated soils.

EPA

EPA

Affects
'Protectiveness?
Current Future
12/30/2018
Nd
Yes

Develop an ICIAP
and implement
additional ICs if
needed, to ensure
that effective ICs
are implemented,
monitored,
maintained, and
enforced.

PRP

EPA

6/30/2016

No

Yes

Complete a decision
document
incorporating ICs as
a component of the
selected remedy.

PRP

EPA

6/30/2016

No

Yes

, Recommendations/
Party
Oversight Milestone
Agency
Responsible
1 Followr^up Actions
Date

In addition, EPA recommends that IP shorten the time needed to replace noniunctional wells by
preparing and reviewing plans to replace aging extraction wells in advance of failure. This
recommendation is made to improve O&M efficiency and is not a protectiveness issue.
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Vi.

PROTECTIVENESS STATEMENT

Operable Unit:
1

Protectiveness Determination:
Short-tenn Proteetive

Protectiveness Statement:
The remedy at OUl currently protects human health and the environmeiit because there are no
current pathways that could result in unacceptable risks. However, in order to be protective in
the long-term, the following actions need to be taken: 1) eliminate the potential for
containinated groundwater to discharge to surface water, 2) add/modify extraction points to
folly capture the contaminant plume, and 3) implement a final soil remedy. Furthermore, longterm protectiveness at the Site requires the additional following actions be taken: a decision
document is needed to add ICs as a component of the selected remedy; existing ICs need to be
evaluated; additional ICs may need to be implemented; long-term stewardship procedures are
needed; and an ICIAP needs to be developed to ensure that effective ICs are implemented,
monitored, maintained, and enforced.
Operable Unit:
2

Protectiveness Determination:
Not Protective

Protectiveness Statement:
The remedy at .0U2 is not protective of the enviroriment because soils pose unacceptable risks
to terrestrial invertebrates; however, the remedy is currently protective of human health. The
following actions need to be taken to ensure protectiveness: 1) select and implement a final
soil remedy; 2) evaluate the extent of the contarninant plume in groundwater at 0U2, and 3)
iniplement measures to address the 0U2 plume. Furthermore, long-term protectiveness at the
Site reqiiires the additional following actions be taken: a decision document is needed to add
ICs as a component of the selected remedy; existing ICs need to be evaluated; additional ICs
may need to be implemented; long-term stewardship procedures are needed; and an IClAP
needs to be developed to ensure that effective ICs are iiiiplemented, monitored, maintained,
and eitibrced.
Operable Unit:
3

Protectiveness Determination:
Short-term Protective

Protectiveness Statement:
The remedy at OU3 currently protects human health and the environment because there are no
current exposure pathways that could.result in Unacceptable risks. However, in order to be
protective in the long term, the following actions need to be taken: 1) add/modify extraction
points to folly capture the contaminant plume, and 2) implement a final soil remedy.
Furthermore, long-term protectiveness at the Site requires the additional following actioiis be
taken: a decision document is needed to add ICs as a component of the selected remedy;
existing ICs need to be evaluated; additional ICs may need to be implemented; long-term
stewardship procedures are needed; and an ICIAP needs to be developed to ensure that
effective ICs are implemented, monitored, maintained, and enforced.
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Operable Unit:
7

Protectiveness Determination:
Short-terai Protective

Protectiveness Statement:
The remedy at 0U7 currently protects hiunan health and the environment because exposure to
contmninated soil and house dust is controlled- However, in order for the remedy to be
protective in the long-term, a final soil remedy needs to be implemented. Furthermore, longterm protectiveness at the Site requires the additional following actions be taken: a decision
document is needed to add ICs as a component of the selected remedy; existing ICs need to be
evaluated; additional ICs may need to be implemented; long-term stewardship procedures are
needed; and an ICIAP needs to be developed to ensure that effective ICs are implemented,
monitored, maintained^ and enforced.

Vn.

NEXT REVIEW

The next FYR report for the St. Regis Paper Company Superfund site is required five years from
the completion date of this review.
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APPENDIX A ^ EXISTING SITE INFORMATION
I.

SITE CHRONOLOGY

Table 13: Site Chronology
St. Regis Paper Company operations begin
Initial discovery of problem or contamination
Final listing on the National Priorities List
MPCA Response Orders by Consent
Site operations cease
MEDD for St. Regis Paper Company site
Remedial Investigation/Feasibility Study complete
MEDD for Former Cass Lake City Dump site
MPCA approves Response Action Final Report for the treatment facility
MPCA approves Response Action Final Report for the City Dump site
UAO for Operations and Maintenance (V-W-'95-C-308)
First FYR
Second FYR
UAO to IP for soil removal (V-W-'03-C-748)
UAO to IP for soil removal (V-W-'04-C-771)
UAO to conduct a HHERA (V-W-'04-C-796)
AOC to BNSF for soil removal
EPA approves completion of activities under UAO V-W-'03-C-748
Third FYR
Interim ROD for House Dust
EPA approves completion of activities under UAO V-W-'04-C-77l
EPA issues UAO for Interim Remedial Action (V-W-'05-C-833)
EPA issues AOC for FS to address surface soil (V-W-'08-C-912)
EPA approves the HHERA and completion of activities under Y-W-'04-C-796
EPA issues a Proposed Plan to address surface soil
n.

BACKGROUND

A.

Physical Characteristics

1958
1977
9/1984
2/1984
8/1985
3/1986
7/1986
7/1986
12/5/1988
1/10/1989
1/1995
3/1995
9/2000
7/24/2003
12/17/2003
8/2O04
8/5/2005
10/13/2005
9/2005
10/2005
10/13/2005
12/2005
9/2008
2/22/2011
6/2011

The 163-acre St. Regis site is located on the south side of the City of Cass Lake, Minnesota, and
is wholly within the exterior boundaries of the Leech Lake Indian Reservation. The northern
former operations area (QUI) near the BNSF railroad is a relatively flat low-lying open field.

A-1

Approximately 20 acres of this area, containing the groundwater treatment facility, is still owned
by IP and is fenced. There are about nine occupied homes widiin several blocks of OUl,
The southwest former operations area (OU2) lies further to the south, and north of a steep grade
leading to a portion of the Fox Creek wetland. 0U2 contains the fenced RCRA contaminated soil
containment vault, which is owned by IP. The southwest area also contains some contaminated
soil areas outside the fenced vault. The former Cass Lake Dump area (0U3) lies adjacent to the
Fox Creek wetland and just south of a hilly wooded area of the Chippewa National Forest.
The site lies on a northeast-southwest trending pitted outwash plain. Surface water bodies
include Pike Bay and Cass Lake to the east and nordieast respectively, and a chaimel connecting
the two lakes and into which the treated groimdwater is discharged. The Mississippi River flows
through Cass Lake and the river flow is regulated by a USDA-CNF dam (Knutson Dam) at the
lake outlet. Wetlands are located east of the site and south and east of 0U3.
The site is located in an area of flat to gently rolling topography, with glacial moraines and
outwash plains and low-lying bogs and lakes. Sandy soils and gravel deposits are predominant in
the region. The total thickness of the unconsolidated glacial sediments is reported to be about
400 feet (Oakes and Bidwell 1968) overlying Pre-Cambrian aged crystalline granite, greenstone,
and schist bedrock.
B.

Hydrology

Site hydrogeology consists of an upper and lower aquifer. The upper aquifer is unconfmed and
recharges directly by precipitation i^ltration. The surface of the saturated zone is located about
10 to IS feet below ground surface. The dominant direction of groundwater flow in the upper
aquifer at the Operations Area is west to east toward the channel connecting Pike Bay to Cass
Lake. Groundwater flow in the upper aquifer at the dump is southeast toward Pike Bay and Fox
Creek. Groundwater flow direction in the lower aquifer is similar to the upper aquifer.
C.

Land and Resource Use

The site is located on both occupied and vacant land. OUl and 0U3 are zoned for
commercial/light industrial use, 0U7 is zoned for residential use, and 0U2 is not zoned, BNSF,
IP, the City of Cass Lake, and Cass Forest Products are the major property owners in the site
area. Private residences had groundVvater supply wells until the remedial action tiiat extended
municipal water to homes in the 1980s. The City of Cass Lake has water supply wells 2500-400
feet west-northwest (up- and side-gradient) of the nearest site-related groimdwater plume, which
draw from the lower aquifer.
The site is adjacent to Chippewa National Forest, wetlands, and large water bodies. Residents,
seasonal residents and tourists use area surface water bodies for recreation, especially swimming,
fishing and boating. City residents and LLBO members use lakes and areas near the site area for
fishing, hunting, and gathering of plants, including wild rice.

A-2

D.

History of Contamination

The St. Regis Paper Company operated at the site from 1957 to August 1985 as a wood-treating
facility. The facility used creosote as a wood preservative from the beginning of operations, and
added PCP, genersdly combined with No. 2 fiiei oil as a carrier solvent, to the process around
1960. Soluble metal salts were used for a short period of time starting in 1969. Available
information indicates a second treatment cylinder was added in 1969 and used until 1972 for
treatment with ammoniacal copper arsenate (ACA).
The facility generated wastewater and discharged it to disposal ponds located adjacent to the
treating plant. Owner Champion, successor to the St. Regis Paper Company, made improvements
to the Wastewater treatment system in 1974, adding a primary separating tank and skimming and
reusing to the process the oil that accumulated on top of the wastewater was skimmed and. Water
from the primary tank was pumped to a mixing station where a flocculating agent was added.
The mixture was then pumped to a second tank for settling. Water was pumped from this tank
through a sand filter and carried through the pipe to a sawdust filter located adjacent to Pond C.
Water from Pond C was used to spray-irrigate grass directly south of Pond C in 1977 and in the
Southwest Area in 1980. Pond C was also dredged on one occasion, and the dredged bottom
material was placed on the southeast and north sides of the pond. From about 1980 until the end
of operations at the site in 1985, process wastewater was disposed of in a drain within the
Chippewa National Forest that fed into Cass Lake sewage treatment plant located just north of
Fox Creek.
Use of Pond C was discontinued in mid-1980. The process was changed such that some
wastewater was evaporated. Specifically, wastewater was directed into metal pans adjacent to the
treatment plant, and excess steam from the boiler was run through the coils to heat and evaporate
the wastewater. The solids were then placed in drums and hauled to waste disposal facilities
outside of the state of Minnesota. The evaporation process continued in this fashion until the
facility's closure in 1985.
In approximately 1971, two imdergrouhd tanks were placed in operation in the wastewater
disposal system for oil/sludge/Water separation, fri 1976, there were incidents of sludge disposal
in a pit in 0U2. The quantity of sludge disposed in this area is not known. During active
operations at die wood-treatment facility (1957-1985), metal bands^ concrete, scrap wood, and
miscellaneous other wastes from wood-freating operations were deposited in an on-site landfill
area, located north and east of Pond C. Sawdust fix)m the sawdust filters was also periodically
deposited in the landfill area northwest of Pond C. Further, there were reports of disposal of
empty containers that once contained water-soluble, wood-preserving chemicals in this on-site
landfill area (MPCA 1995).
Two teepee burners were operated at the site to dispose of Wood scrap. One of the burners was
situated south of Pond C; file other burner was located north and west of Pond C. Also, it was
not^ in the previous FYR reports (MPCA 1995; EPA 2000) that a 3,000-gallon spill of creosote
in 1976 was recovered by absorption with sawdust. The sawdust was later reportedly bumed in a
brush^buming project. No additional information has been located regarding fiiis incident.
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A wood^constnicted conduit ran approximately 75 yards south of the railroad tracks from Pond
A to Ponds B and C. A test trench (TT-2) was dug in 1984 near an apparent manhole with no
bottom. Observations made during the test trench excavation noted a creosote-type odor, oily
water and black and purple stained sand extending to depdis below the water table.
Between 1957 and 1975, sludge from die wood-treating operations was transported to the City
Dump and periodically burned. Between 1957 and 1960, disposal from Pond A occurred almost
daily at an estimated rate of 500 gallons per day. After 1976, sludge from operations at the
facility was transported to waste disposal facilities outside the state. The dump was excavated in
1986 and the contaminated soil and sludge placed in the on-site containment yault. The dump
area is currently used by the City to compost yard wastes, dispose of woody vegetation, and store
City equipment. There are no known potential exposures from these activities.
E.

Basis for Taidng Action

Remedial actions under MPCA oversight were based on the results of a Remedial Investigation
performed for Champion. Potential exposure pathways identified in the state MEDDs include
ingestion of contaminated ground water from residential wells and the Cass Lake municipal
water supply system and ingestion of contaminated surface water in Cass Lake/Pike Bay.
Remedid actions outlined in the MEDDs identified and focused on the following source areas:
• Groimd water and soil contamination at the northern former operations area (OUl)
• Soil in the southwestem former operations area (0U2)
• Soil and sludge associated with the pit adjacent to the former City Dump (0U3)
• Ground water contamination associated with the former City Dump pit (0U3)
The following chemicals were initially targeted for remediation:
• Polychlorodibenzodioxins (PCDDs)
• Polychlorodibenzofurans (PCDFs)
• Copper arsenate
• Pentachlorophenol
• Polycyclic aromatic hydrocarbons
There are currently four named PRPs: IP (successor owner of Champion), BNSF, the City of
Cass Lake, and Cass Forest Products. IP and BNSF own a large portion of the former operations
area. The City of Cass Lake owns and operated the City Dump; and purchased portions of the,
northern former operations area from Champion. Cass Forest Products is an operating wood
products company that purchased a portion of the northern operations area from the City of Cass
Lake.
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The 2008 HHRA, evaluated the following potential exposure pathways: 1) inhalation and
ingestion of contaminated dust and soil, 2) dermal contact with yard soil, 3) consumption of
homegrown produce, 4) dermal contact widi surface water and wetland soil, 5) consumption of
locally caught tinfish, 6) consumption of wild rice, 6) incidental ingestion and dermal contact
with near shore sediment, and 7) inhalation of vapors from shallow ground water. The HHRA
concluded that there are unacceptable potential future noncancerous risks in residential areas and
potential unacceptable risks to utility workers in a portion of the former operations area,
III.

REMEDIAL ACTIONS

A.

Remedy Selection

MPCA issued MEDDs for the site in March 1986 and for the Former Cass Lake City Dump site
in July 1986. The MEDDs outline the following response goals and objectives:
1. Adequately protect the public against exposure to PCP, PAH, PCDD, and PCDF isomers
through direct contact or ingestion of ground water from private and public water
supplies.
2. Adequately protect the public against exposure to PCP, PAH, PCDD and PCDF isomers
potentially released to surface water from the ground water.
3. Adequately protect and minimize damage to the environment from the migration of PAH,
PCDD and PCDF isomers in the ground water.
The March 1986 MEDD for the site called for the following response actions:
1. Installation of ten groundwater wells with GAC treatment, to pump and treat
contaminated groundwater until acceptable levels in the ground water are reached.
2. Construction of an omsite containment Vault designed to meet RCRA requirements for
the deposition of hazardous waste sludges and contaminated soil to be excavated during
source removal activities;
3. Extension of the Cass Lake Community Water System to re$idents not currently serviced
and potentially afrected by ground water contamination from the site;
4. Long-term monitoring of the ground water and surface water to determine the
effectiveness of the ground water extraction system;
5. Long-^term monitoring of the on-site containment vault;
6. Long-term monitoring of the treated ground water discharge and selected fish species for
site COCs to deteimihe the effectiveness of the groundwater treatment system;
7. Long-term operation and maintenance of the ground water extraction system; and
8. Long-term operation and maintenance of the on-site containment vault.
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The My 1986 MEDD for the Former Cass Lake City Dump site called for:
1. Long-tierm operation and maintenance of a contaminated ground water
gradient-conlrol/extraction/ treatment system; and
2. Long-term monitoring to assess response action performance.
The March 1986 MEDD identified RALs, or cleanup goals, for groundwater cleanup as shown in
Table 14. Although the MEDD did not specify a cleanup level for dioxins/furans, it cited a draft
EPA document that correlated a concentmtion of 1.3 x 10'^ pg/L with the 10"^ excess lifetime
cancer risk level. The remedial acfion was expected to reach groundwater cleanup goals within
25 years.
''
Table 14: RALs Specified in the March and My 1986 MEDDs
Risk Goal

Contaminant
PCP-OUl
PCP-0U3
Carcinogenic PAH - OUl
Carcinogenic PAH - 0U3
Noncarcinogenic PAH

10"® excess lifetime
cancer risk

PCDD/PCDF

10"® excess lifetime
cancer risk

B.

Not specified

Concentration, fig^
1010
220 (Suggested)
0.028
0.28 (suggested)
0.300
Not established; 1.3 x 10"' suggested
for 2,3,7,8-tetrachlorodibenzo^p^
dioxin

Initial Response

In September 1983, in response to groundwater sampling by the St. Regis Paper Company and
sediment sampling by MPCA, EPA proposed the site for inclusion on the National Priorities List
(NPL), with a hazard ranking score of 53. Finalization of the listing occurred in September 1984
(EPA ID# MND057597940). The St. Regis Paper Company NPL site includes both the St. Regis
Paper Company former operations areas and the Former Cass Lake City Durrip site.
MPCA and Champion negotiated two Response Orders by Consent (one for the former
wood-treatment area (QUI) and vault area (0U2), and one for the dump (0U3)), issued in
February 1985, to which EPA Was not a signatory. These documents outline the scope of the
remedial inyestigations; feasibility studies; response action planning; response action
implementation; and routine operations, maintenance, and monitoring,
C.

Remedy Implementation

In 1985, Champion extended the Cass Lake Community Water System to nearby residents
identified as potentially impacted by groundwater contammation fi»m the site. In 1986,
Champion constructed a contaminated soil containment vault consistent vith the design
requirements of RCRA Subtitle C in 0U2. Champion excavated visibly contaminated sludge and
soil from OUl (37,500 cubic yards of material) and 0U3 (4,500 cubic yards of material) and
placed it in the vault. After excavation these areas were backfilled with local materials and fill
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from the vault area, and possibly the North Storage Area, and re^graded. Champion capped and
closed the containment vault in 1987 in a manner consistent with RCRA Subtitle C requirements.
Long-term monitoring of the site containment vault has been performed since June 1987.
In 1986, Champion installed ten groundwater extraction wells in OUl (401 through 410) and
built an on-site treatment plant utilidhg GAC to treat contaminated groundwater. The
groundwater extraction system has been in continuous operation since January 1987 and will be
operated rmtil applicable cleanup objectives are achieved The GAC system consists of three
20,000-pound treatment units, operating in series. Treated effluent from the system discharges
via an outfall to the chaimel between Cass Lake and Pike Bay in accordance with the EPAapproved O&M Plan. Champion also installed three groundwater extraction wells at 0U3 to
pump contaminated groimdwater to the GAC treatment facility
On December 5, 1988, MPCA determined that all construction work for OUl and OU2 had been
completed. MPCA approved the completion of all construction in 0U3 on January 10,1989. In
April 1988j Chmnpion quitclaimed a significant portion of OUl to the City of Cass Lake with
the covenant that no wells be drilled on this property.
In 1992, a product recovery plan was instituted by installing light NAPL recovery wells to
collect site-related diesel-range organics that accmnulated near the extraction wells. The floating
product has been collected by bailer on an annual basis since that time.
In 1995, EPA became the lead oversight agency for the St Regis site. EPA issued a UAO to
Champion in 1995 that required Champion to, among other things, continue remedial actions
undertaken pursuant to the two Response Orders by Consent.
MPCA conducted the first FYR of the remedial action in 1995. The 1995 FYR Report
recommended evaluation of the hydraulic capture zone, evaluation of the potential impacts of the
remnant plume on adjacent aquatic ecosystems, mstallation of ad(htional monitoring wells,
evaluation of the extent of NAPL, confirmatory soil sampling, an update of the Remedial Action
Levels to MCLs and MPCA HRLs and Aquatic Life Standards, an ecological risk evaluation
contingent on the finding of significant soil, sediment or surface water contamination,
monitoring of a fish hatchery well, monitormg of the DRM water supply well, and a search for
additional residential wells near the site.
EPA completed the second FYR of fiie site in 2000. The 2000 FYR Report recommended
completion of the sampling program recommended in 1995, an update of groundwater cleanup
standards as recpnunended in 1995, and installation of a monitoring weli nest. These revised
water quali^ standards were subsequently made a part of the groundwater monitoring program
that EPA directed tmder the O&M plan.
As a result of the 1995 and 2000 FYR Report recommendations, in 2001 EPA developed and
performed a data sampling program of soil; several media in and near Fox Creek; potential
groundwater discharge areas in Pike Bay^ Cass Lake and the channel; potential dumping areas;
and off-site water supply wells. Based on the findings, EPA issued a UAO in 2003 directing IP
to conduct a RemoVdi Site Evaluation and Supplemental Assessment at and arormd the site to
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confimi the resiilts of the 2001 investigation and further delineate the extent of soil
contamination.
The 2001 and 2003 soil sampling indicated areas of the site with surface soil dioxin levels in
excess of 1000 parts per trillion (ppt)^ EPA issued a UAO to IP in December 2003 to excavate
surface soil on portions of OUl owned by the City of Cass Lake with dioxin concentrations
exceeding 1,000 ppt. The city property remoVd action, completed in 2005, removed a total of
3,321 tons of soil followed by installation of a vegetative cover. In August 2005, EPA issued an
AOC for a removal action at the BNSF property. The AOC called for excavation of shallow soil
above 5,000 ppt on the BNSF property. This removal action was completed in 2005 and involved
the removal of 674 tons of contaminated soil and subsequent revegetation and fencing of all
areas above 1,000 ppt. In 2006, to address the property in OUl owned by Cass Forest Products,
voluntary response actions were taken by IP to apply geotextile fabric and 4 inches of clean
gravel to work areas and fencing of ano^er area above a surface soil dioxin concentration of
1,000 ppt.
Also based on the results of the 2001 and 2003 sampling efforts, EPA issued a UAO to IP to
conduct a HHERA in August 2004. Samples of soil, sediment, groundwater, surface water,
indoor dust, fish, and other plants and animals were collected in 2004. The human health section
and a portion of the ecological section were completed in August 2008, and concluded that
contaminated surface soil on one residential property could pose unacceptable noncancer risks to
a potential fuhire child resident, that the contaminated groundwater plumes could pose
unacceptable noncancer risks to future utility workers, and that contaminated soil in the
southwestern comer of 0U2 is acutely toxic to invertebrates.
EPA issued an Interim ROD in October 2005 based on samples of dioxin-contaminated indoor
dust in nearby homes that showed unacceptable risks to residents. In December 2005, EPA
issued a UAO to IP to perform interim remedial actions at the homes, which included: 1) an
initial comprehensive cleaning, 2) periodic cleaning for dust, 3) application of dust suppressant
to the unpaved roads^ and 4) application of 3 inches of clean soil and seed to residential yards.
0U7 was designated as those residential properties adjacent to the former operations area that
received this remedial action.
In September 2008, based on unacceptable potential risks from surface soil and groundwater
identified in the risk assessments, H* and BNSF signed an AOC with EPA to conduct a FS to
evaluate final remedial alternatives and to furdier investigate the potential for ecological risk in
Fox Creek. The HHERA was finalized in 2011 and did not confirm any additional imacceptable
risks to the environment from she contaminants beyond die risk to terrestrial invertebrates from
contaminated soil in the southwest comer of 0U2. EPA approved the FS report in June 2011 and
issued a Proposed Plan outlining EPA's preferred remedid altematiVe. At the request of LLBO
and MPCA, EPA agreed to defer issuing a ROD until additional soil sampling was conducted.
EPA plans to reissue a proposed plan for soil cleanup in 2015.
ICs were not required by the initial 1986 MEDDs or by any subsequent EPA action.
Nonetheless, ICs are in place restricting the drilling and use of groundwater supply wells in the
area of the site, and ICs restricting land disturbance may be selected as part of the final soil
remedy.
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D.

System Qperation/Operatioii and Maintenance

The requirements for O&M are specified in the O&M Plan and QAPP. The O&M Plan describes
the extraction and treatment infrastructure, procedures for inspection of equipment and
recordkeeping. The QAPP outlines the data quality objectives and analytic and field procedures
to ensure that data collected are suitable for their intended purpose. The monitoring program
includes quarterly (excepting winter) monitoring of hydraulic head and chemical concentrations
in groundwater wells, and monthly sampling of treatment plant effluent. Specific groundwater
monitoring locations are proposed for the upcoming year in the Annual O&M Report.

A-9

