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Extraction Network Performance 

Figure B-2 (Appendix B) shows the site-wide rates of groundwater extraction in gallons per minute 
(gpm) since 2005, averaged by month, compared to the maximum effluent discharge rate of 139 gpm 
established by the EPA in 2005 (Appendix A ref. 15). The 2019 EPA Groundwater Optimization Report 
(Appendix A ref. 14) and 2020 FYR (Appendix A ref. 16) recommended increasing total extraction to 
improve capture; while the average monthly extraction rate during the 2020-2023 period has increased 
slightly from the 2020 FYR period, the rate is still below the maximum discharge rate of 139 gpm. Given 
that the treatment system itself is designed to treat a maximum rate of 295 gpm, there exists capacity 
in the system to increase extraction rates as needed. 

Table C-1 (Appendix C) summarizes well maintenance activities from 2020-2024, as documented in 
Annual Reports (Appendix A refs. 17-20) and Quarterly Reports submitted to the EPA during this 
monitoring period (Appendix A refs. 21 – 39). Several wells in the extraction system have been 
replaced in the last decade (W402, W403, W405, W410, W2402, W2403) due to issues with 
maintaining sufficient extraction rates. Well W2401 and its replacement W2401R have been offline 
since 2015 due to oil entrainment. Well 2404, brought online in May 2022, is intended to improve 
capture within the OU3 plume. It is expected that as the treatment system continues to operate, 
further well replacement will be needed as aging well infrastructure introduces problems maintaining 
sufficient extraction rates. Well and plumbing components are periodically cleaned, with some wells 
needing more frequent cleaning than others. 

The location and pumping rates for extraction wells were determined by outputs from the site 
groundwater model, which is updated annually with groundwater elevation data collected as part of 
each Annual Report. The groundwater model is governed by the 2011 Modeling QAPP (Appendix A ref. 
40), and details on its use are included in the 2017 Groundwater Flow Model Application Assessment 
(Appendix A ref. 41). Broadly, geology used in the model is based off of a 2006 solids model, updated in 
2014, providing inputs to a United States Geological Survey (USGS) MODFLOW groundwater flow 
model. The model is limited to conditions within the groundwater of OU1, 2, and 3, and only considers 
current groundwater flow conditions. The groundwater model does not consider transient conditions 
(changes over time) nor contaminant migration parameters (adsorption, retardation, etc.) that may 
impact the modeled location and migration patterns of site contamination in groundwater, and 
consequently increase uncertainty on the modeled capture of contamination. In OU1, the model 
estimates that the hydraulic capture zone (HCZ) of the OU1 extraction system extends to the north and 
west of W222, and to the south of W515, but there is not monitoring well data to verify this 
conclusion. More recent data collected as part of the ongoing OU9 investigation has showed differing 
geologic conditions (e.g. the absence of a till layer between the upper and lower outwash aquifers) 
that has not been fully incorporated into the solids model. 

Goals for the groundwater pump-and-treat system, as contemplated in the 1986 MEDDs, included 
“pump[ing] and treat[ing] contaminated ground water until acceptable levels in ground water are 
reached,” and also stated that “[t]he time to achieve acceptable concentrations in the aquifer has been 
estimated at 25 years.” The EPA required IP to evaluate timelines to achieve cleanup levels using a 
best-fit trendline as part of Appendix K of the 2023 Annual Report (Appendix A ref. 20); while noting 
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PCDFs in organic aqueous solutions, such as exists in the core of the pentachlorophenol and 
naphthalene groundwater plumes. 

PCP, being the most prevalent site contaminant in groundwater, is generally used to assess the 
characteristics of groundwater plumes in OU1 and OU3 and monitor plume progress. As part of the 
2023 Annual Report (Appendix A ref. 20) and prior reports, the EPA required IP to assess contaminant 
trends for PCP at wells outside of the plume cores at OU1 and OU3 using the Mann-Kendall statistical 
test, which evaluates the presence or absence of a significant increasing or decreasing trend in a 
dataset. For the wells tested in OU1 (see Appendix D of the Annual Report), the test showed a 
decreasing trend at 11 of 13 wells tested, with no evidence of a trend in the remaining two wells. 11 
wells were tested at OU3, with nine showing a decreasing trend and two without evidence of a trend. 
While decreasing trends in PCP are observed in most of these locations, it should be noted that 
significant run-out plumes exist in both OU1 and OU3 outside of the capture zone of the groundwater 
pump-and-treat system that are not being assessed for trends due to a lack of permanent monitoring 
locations. In OU1, Braun Intertec Corporation, on behalf of the Band, collected data east of Pike Bay 
Channel showing contamination present beneath the wetland area east of the Channel in the middle of 
the upper outwash aquifer (Appendix A ref. 45). Data collected from the existing permanent 
monitoring well network, particularly from locations at the outer edges of the plume have contaminant 
levels above criteria. There are no permanent monitoring locations in the area east of the Pike Bay 
Channel to document any changes in plume conditions over time and document a “compliance line” 
demonstrating the extents of the plume above cleanup levels; Figure B-6 (Appendix B) shows the 
estimated extents of the OU1 plume.  

While it is not currently known where within the plume contaminant levels attenuate below applicable 
cleanup standards, it is not anticipated that any down-gradient drinking water wells are impacted 
based on the data currently available to the EPA. Pore water sampling conducted by IP (Appendix A ref. 
46) did not show signs of contaminated groundwater discharge to Pike Bay Channel in shallow 
sampling locations, but further data collection is needed to verify the actual extents of the run-out 
plumes in OU1 and OU3 and assess if any discharge is occurring to Pike Bay or Pike Bay Channel from 
deeper groundwater contamination, or un-delineated source areas. 

Significant uncertainty remains about the presence of residual source areas not addressed during 
previous remedial efforts undertaken in the 1980s. Well W118, located east of the OU1 extraction well 
network, has been discontinued from regular sampling due to detections of NAPL in the well. The 
extents of NAPL contamination around W118, and whether residual source area(s) exist at OU1, are 
not fully understood currently. Similarly, in OU3, monitoring locations nearest to Pike Bay and at the 
edges of the OU3 plume have detections of site contaminants above cleanup levels in the top of the 
upper outwash aquifer, and thus the full extents of the plume above cleanup levels are not known at 
this time. While IP has conducted an evaluation of the extent of NAPL present in OU3 (most recently in 
2013) there remains uncertainty around the depth and extent of NAPL, particularly along the western 
edge of the source area (Appendix B, Figure B-7). A source area investigation is planned for OU1 and 
OU3 to address this uncertainty; the EPA expects this work to be underway later this year. The MEDD 
for OU1 (Appendix A ref. 3) intended the selected remedy to “remov[e] all sources (sludge and 
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VII. PROTECTIVENESS STATEMENT 

Protectiveness Statement(s) 

Operable Unit: 1 
 

Protectiveness Determination: 
Short-term Protective  

Protectiveness Statement: 
The remedy at OU1 currently protects human health and the environment 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 to ensure protectiveness: 
 

1) Update the 2005 effluent limitation and 2016 GWCL letters to reflect current applicable Federal, State, 
and Tribal standards and guidance; 

2) Review current guidance and toxicity data to determine whether the conclusions from the 2011 HHERA 
are impacted, and conduct additional data collection and risk assessment as needed to address any 
deficiencies; 

3) Complete the in-progress source area investigation to complete delineation of any potential source 
areas remaining in OU1; 

4) Update the solids and groundwater models to more accurately represent current site conditions, 
predict hydraulic capture and plume extents, and improve the sourcing of additional extraction wells; 

5) Install additional monitoring points that establishing points of compliance bounding the plume and 
source areas below applicable criteria, both horizontally and vertically, including groundwater 
discharges to surface water bodies; 

6) After completing the source area investigation and improving the groundwater model, identify and 
implement additions and/or modifications to the extraction network to improve hydraulic capture; 

7) Evaluate the effectiveness of current ICs and determine the need for additional ICs to address 
groundwater ingestion and/or land disturbance; 

8) Develop a decision document for OU1 documenting any changes to the remedy or institutional controls 
needed to ensure long-term protectiveness of the remedy implemented under the 1986 MEDDs; and 

9) After the need for any additional ICs has been determined and documented in decision documents, 
update and finalize the 2021 ICIAP to ensure that site ICs are monitored, maintained, and enforced. 
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Protectiveness Statement(s) 

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 to ensure protectiveness: 

1) Update the 2005 effluent limitation and 2016 GWCL letters to reflect current applicable Federal, State, 
and Tribal standards and guidance; 

2) Review current guidance and toxicity data to determine whether the conclusions from the 2011 HHERA 
are impacted, and conduct additional data collection and risk assessment as needed to address any 
deficiencies; 

3) Complete the in-progress source area investigation to complete delineation of any potential source 
areas remaining in OU3; 

4) Update the solids and groundwater models to more accurately represent current site conditions, 
predict hydraulic capture and plume extents, and improve the sourcing of additional extraction wells; 

5) Install additional monitoring points to collect data establishing points of compliance bounding the 
plume and source areas below applicable criteria, both horizontally and vertically, including 
groundwater discharges to surface water bodies; 

6) After completing the source area investigation and improving the groundwater model, identify and 
implement additions and/or modifications to the extraction network to improve hydraulic capture; 

7) Evaluate the effectiveness of current ICs and determine the need for additional ICs to address 
groundwater ingestion and/or land disturbance; 

8) Develop a decision document for OU3 documenting any additional remedial actions needed, applicable 
groundwater cleanup levels, current institutional controls, and any additional institutional controls 
needed to ensure protectiveness; and 

9) After the need for any additional ICs has been determined and documented in decision documents, 
update and finalize the 2021 ICIAP to ensure that site ICs are monitored, maintained, and enforced. 
 

 
 
 
 
 
 
 
 
 
 
 
 











 

 

 

 

 

 

 

 

 

 

APPENDIX C: Tables 













Influent After 1st GAC Vessel % Removed After 2nd GAC Vessel % Removed
After 3rd GAC Vessel 

(Effluent) % Removed
EPA Effluent Limit 

(2005)
HSCA Surface 

Water Standard

PCP Concentrations (ppb)
Table C-8. Treatment System PCP Removal Efficiency

Date

Screening Levels (ppb)

1/5/2022 920 61 93.37% < 0.072 > 99.99% < 0.28 > 99.99% 5.5 5.5
2/2/2022 1100 120 89.09% < 0.18 > 99.99% < 0.25 > 99.99% 5.5 5.5
3/8/2022 1000 200 80.00% < 0.23 > 99.99% < 0.11 > 99.99% 5.5 5.5
4/5/2022 960 220 77.08% < 0.13 > 99.99% < 0.11 > 99.99% 5.5 5.5
5/4/2022 880 200 77.27% < 0.13 > 99.99% < 0.091 > 99.99% 5.5 5.5
6/2/2022 950 390 58.95% < 0.071 > 99.99% < 0.071 > 99.99% 5.5 5.5
7/5/2022 970 < 0.071 > 99.99% < 0.071 > 99.99% < 0.071 > 99.99% 5.5 5.5
8/3/2022 1100 5.9 99.46% < 0.17 > 99.99% < 0.18 > 99.99% 5.5 5.5
9/6/2022 800 8.8 98.90% < 0.24 > 99.99% < 0.24 > 99.99% 5.5 5.5
10/5/2022 1000 69 93.10% < 0.093 > 99.99% < 0.071 > 99.99% 5.5 5.5
11/2/2022 1200 250 79.17% < 0.13 > 99.99% < 0.072 > 99.99% 5.5 5.5
12/6/2022 1500 450 70.00% < 0.25 > 99.99% < 0.16 > 99.99% 5.5 5.5
1/4/2023 1400 430 69.29% 3.1 99.78% < 0.43 > 99.99% 5.5 5.5
2/7/2023 1200 620 48.33% 25 97.92% < 0.55 > 99.99% 5.5 5.5
3/8/2023 1000 510 49.00% 45 95.50% < 0.99 > 99.99% 5.5 5.5
4/6/2023 1300 250 80.77% < 0.57 > 99.99% < 0.5 > 99.99% 5.5 5.5
5/3/2023 840 1.1 99.87% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
6/7/2023 890 140 84.27% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
7/5/2023 1100 280 74.55% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
8/8/2023 760 360 52.63% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
9/5/2023 850 340 60.00% < 0.54 > 99.99% < 0.49 > 99.99% 5.5 5.5
10/9/2023 860 < 1.1 > 99.99% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
11/6/2023 1100 63 94.27% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
12/5/2023 970 150 84.54% < 0.43 > 99.99% < 0.43 > 99.99% 5.5 5.5
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3. Unanticipated or Unusually High O&M Costs During Review Period 

Describe costs and reasons:   

Click or tap here to enter text. 

V.  ACCESS AND INSTITUTIONAL CONTROLS  

�� Applicable �•  N/A 

1. Fencing Damaged �� Location shown on site map �� Gates secured �� N/A 

Remarks: OU1/OU2 gates are secure, access to effluent discharge location is unrestricted however 
difficult due to brush. Evidence of vehicle traffic through brush due to tire marks and license plate found on 
the ground. 

2. Other Access Restrictions �� Location shown on site map �� Gates secured 

Remarks: City of Cass Lake gate (OU3) is sometimes unlocked due to unrestricted access needs to animal 
shelter, otherwise signs are visible in OU1/2/3. 

3. Institutional Controls (ICs)  

A. Implementation and Enforcement 

Site conditions imply ICs not properly implemented �� Yes   �� No �•  N/A 

Site conditions imply ICs not being fully enforced �� Yes   �� No �•  N/A 

Type of monitoring (e.g., self-reporting, drive by) 
Drive-by, communication with 
local governments 

Frequency Click or tap here to enter text. 

Responsible party/agency International Paper 

Contact: Jamie Eidsmoe, Title       , Click or tap to enter a date.,   P: Phone Number 

Reporting is up-to-date �� Yes   �� No �� N/A 

Reports are verified by the lead agency �� Yes   �� No �� N/A 

Specific requirements in deed or decision documents have been 
met 

�� Yes   �� No �� N/A 

Violations have been reported �� Yes   �� No �� N/A 

Other problems or suggestions: 

Groundwater use restrictions in placed for OUs 1/2/3, OU7 remedy not yet completed however no ICs 
anticipated on residentially zoned parcels. ICs are anticipated in in soil consolidation area. 

B. Adequacy �� ICs are adequate �� ICs are inadequate �� N/A 

Remarks: Click or tap here to enter text. 

4. General 

A. Vandalism/Trespassing �� Location shown on site map �� No vandalism evident 
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F. Alternative Cover (armored rock, concrete, etc.) �� N/A 

Remarks: Click or tap here to enter text. 

G. Bulges �•  Location Shown on Site Map ��  Bulges Not Evident 

Areal Extent: Click or tap here to enter text. Height: Click or tap here to enter text. 

Remarks: Click or tap here to enter text. 

H. Wet Areas/Water Damage �� Wet Areas/Water Damage Not Evident 

�•  Wet Areas �•  Location Shown on Site Map Areal Extent: Click or tap here to enter 
text. 

�•  Ponding �•  Location Shown on Site Map Areal Extent: Click or tap here to enter 
text. 

�•  Seeps �•  Location Shown on Site Map Areal Extent: Click or tap here to enter 
text. 

�•  Soft Subgrade �•  Location Shown on Site Map Areal Extent: Click or tap here to enter 
text. 

Remarks: Click or tap here to enter text. 

I.  Slope Instability  �•  Location Shown on Site Map ��  Slope Instability Not Evident 

 �•  Slides Areal Extent: Click or tap here to enter 
text. 

Remarks: Click or tap here to enter text. 

2. Benches �� Applicable �� N/A 

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

A. Flows Bypass Bench �•  Location Shown on Site Map �� N/A or Okay 

Remarks: Click or tap here to enter text. 

B. Bench Breached �� Location Shown on Site Map �� N/A or Okay 

Remarks: Click or tap here to enter text. 

C. Bench Overtopped ��  Location Shown on Site Map ��  N/A or Okay 

Remarks: Click or tap here to enter text. 

3. Letdown Channels �•  Applicable �� N/A 

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

A. Settlement �•  Location Shown on Site Map �� Settlement Not Evident 

Areal Extent: Click or tap here to enter text. Depth: Click or tap here to enter text. 
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