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I. INTRODUCTION 
 
The purpose of a Five-Year Review (FYR) is to evaluate the implementation and 
performance of a remedy in order to determine whether the remedy is and will continue 
to be protective of human health and the environment. The methods, findings, and 
conclusions of reviews are documented in FYR reports such as this one. In addition, FYR 
reports identify issues found during the review, if any, and document recommendations to 
address them. 
 
The United States Environmental Protection Agency (EPA) is preparing this FYR 
pursuant to the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) Section 121, consistent with the National Contingency Plan (NCP)(40 
C.F.R. Section 300.430(f)(4)(ii)), and EPA policy.  
 
This is the first FYR for the Ashland/Northern States Power Lakefront Superfund Site 
(Site). The triggering action for this statutory review was the start of the remedial action 
(RA). The FYR has been prepared due to the fact that hazardous substances, pollutants, 
or contaminants remain at the Site above levels that allow for unlimited use and 
unrestricted exposure (UU/UE). 
 
The Site consists of one operable unit (OU) and will be addressed in this FYR. However, 
the Site remedy was separated into two phases: 1) Phase 1: upland remedy (onshore) and 
2) Phase 2: sediment remedy (offshore).  
 
Scott Hansen, Remedial Project Manager with EPA led the Ashland/NSP Lakefront 
Superfund Site FYR. John Sager, Project Manager with the Wisconsin Department of 
Natural Resources (WDNR) assisted in the review. On June 18, 2018, EPA notified 
WDNR of the initiation of the FYR.  
 
Site Background  
 
The Site is located in Ashland, Ashland County, Wisconsin (see maps in Appendix C, 
Attachment 1). The Site consists of 25 acres of upland (onshore) and 16 acres offshore 
(sediment located along the shore of Lake Superior). The Site contains: (i) property 
owned by Northern States Power Company, a Wisconsin corporation, doing business as 
Xcel Energy, a subsidiary of Xcel Energy Inc. (NSPW). This property included the 
former Manufactured Gas Plant (MGP) facility; (ii) a portion of Kreher Park, a City-
owned property fronting on the bay that included the former municipal waste water 
treatment plant (WWTP); (iii) an inlet of Chequamegon Bay containing contaminated 
sediment directly offshore from the former WWTP; (iv) a railroad right-of-way owned by 
the Wisconsin Central Ltd., and formerly owned by the Soo Line Railroad; and (v) Our 
Lady of the Lake Church/School, as well as private residences. The Site is bounded by 
US Highway 2 (Lake Shore Drive) to the south, Ellis Avenue and its extension to the 
City marina to the west, Prentice Avenue and its extension to a boat launch to the east, 
and a line between the north termini of the marina and the boat launch to the north. More 
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information regarding Site Background can be found in Appendix A – Existing Site 
Information.  
 

FIVE-YEAR REVIEW SUMMARY FORM 
 

 
 
II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
 
In 1989, during exploratory work to expand the WWTP, contaminated soil and 
groundwater were encountered by the City of Ashland. The City notified WDNR, 
subsequently closed the WWTP, and built a new WWTP facility a few miles away. In 

SITE IDENTIFICATION 

Site Name:  Ashland/Northern States Power Lakefront   

EPA ID:   WISFN0507952  

Region: 5 State: WI City/County: Ashland/Ashland 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
No 

Has the site achieved construction completion? 
No 

 
REVIEW STATUS 

Lead agency: EPA 
[If “Other Federal Agency”, enter Agency name]:  

Author name (Federal or State Project Manager): Scott Hansen 

Author affiliation: EPA 

Review period: 6/18/2018 – 4/30/2019 

Date of site inspection: 11/27/2018 

Type of review: Statutory 

Review number: 1 

Triggering action date: 5/23/2014 

Due date (five years after triggering action date): 5/23/2019 
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1994, WDNR initiated an investigation and evaluation of the area to characterize the 
extent of contamination on the property.   
 
The primary contaminants at the Site are derived from manufactured gas plant wastes in 
the form of coal tars, including volatile organic compounds (VOCs) and polycyclic 
aromatic hydrocarbon (PAH) compounds. Additionally, some free-phase hydrocarbons 
product (free product) derived from the coal tars is present as non-aqueous phase liquid 
(NAPL), and has impacted soils, groundwater, and sediments. The NAPL referenced in 
this document includes both light non-aqueous phase liquid (LNAPL) and dense non-
aqueous phase liquid (DNAPL).  
 
DNAPL was encountered in the upper reaches of the Filled Ravine near the former MGP 
facility on the NSPW property to the former lake shore, in isolated areas of Kreher Park 
including the former “seep” area, in the nearshore sediments, and in the upper elevations 
of the Copper Falls Formation, which behaves as a confined aquifer under the former 
MGP in the Upper Bluff portion of the Site. DNAPLs encountered in the Filled Ravine 
(near the former MGP facility) and at isolated areas at Kreher Park were encountered at 
the base of these fill units overlying the Miller Creek Formation. The Miller Creek 
Formation is the confining unit for the underlying Copper Falls aquifer. LNAPLs were 
also observed across much of Kreher Park as oily sheen in the underlying wood waste 
layer encountered during a test pit investigation at the Park.   
 
DNAPL was also encountered in sediments in portions of the affected inlet, although the 
DNAPL is less defined than at on-shore locations due to the dynamic conditions in the 
affected sediments. The most highly contaminated sediments (including areas of 
DNAPL) are subsurface and nearest the shoreline; however, releases of contamination to 
the surface water have been documented, specifically during high energy events. It is 
important to note that nearly all of the significant wood waste/wood debris is located 
within the most highly contaminated areas of the inlet nearest the shoreline. 
 
DNAPLs in the deep aquifer correspond to high levels of VOCs in groundwater (>50,000 
µg/L), which is surrounded by a dissolved phase contaminant plume that extends north 
from the NAPL area in the direction of groundwater flow.   
 
Contaminants of Concern 
 
The source of the contaminants of concern (COCs) at the Site was determined to be the 
historical releases from the former MGP operations from the 1880s to 1947, with 
potential contributions from historic lumber operations and solid waste disposal. Other 
activities such as the construction, expansion and operation of the former WWTP may 
also have redistributed contamination at the Site.     
 
The COCs at the Site are typical by-products of MGP processes. The groundwater, soil, 
and sediment at the Site are contaminated predominantly with VOCs and semivolatile 
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organic compounds (SVOCs). The predominant subgroup of SVOCs are PAHs. The most 
commonly occurring VOC is benzene, and the most commonly occurring PAH is 
naphthalene. Metals (e.g., lead and arsenic) have been detected at varying concentrations 
and are associated with natural conditions, fill, and former MGP process wastes. The 
VOCs and PAHs were derived from the former MGP operations located on the Upper 
Bluff portion of the Site. 
   
The ongoing sources of the COCs are primarily the free-product zones of NAPL that 
have been identified since investigations began at the Site in 1994, and further refined 
during the remedial investigation (RI) sampling performed in 2005. These free-product 
zones consist of both DNAPL and LNAPL and are consistent with MGP wastes. These 
MGP wastes are located in the aquifers, subsurface soils and sediments.  
 
All data from historic investigations and the 2005 RI were compiled into one database. A 
large dataset of organic compounds was analyzed during the earlier investigations at the 
Site, with a smaller dataset available for metals and inorganics. The 2005 RI Work Plan 
required sampling of a smaller set of VOCs, PAHs and metals/inorganic analytes 
common to all media (a slightly expanded list of PAHs was analyzed for sediments for 
purposes of ecological evaluation). During preparation of the RI, EPA approved an 
amended list of compounds which included the analytes listed in the 2005 RI Work Plan 
and additional compounds previously analyzed that exceeded regulatory limits. These 
additional compounds were limited to those which were historically measured at least 
once in excess of 10 times an applicable regulatory standard. The amended final COC 
parameter list that was approved by EPA is included in Appendix C, Attachment 2. 
 
Risk Characterization  
 
As part of the RI, NSPW prepared a Human Health Risk Assessment (HHRA) and a 
Baseline Ecological Risk Assessment (BERA) for the Site to evaluate potential risks to 
human health and the environment if no action is taken. The HHRA and BERA 
characterized current and future threats or risks to human health and the environment 
posed by contaminants at the Site. The risk assessments provided the basis for taking 
action and identified the contaminants and exposure pathways that needed to be 
addressed by the RA. The HHRA and BERA determined that the COCs for the Site are 
PAHs and VOCs in soils, sediment and groundwater and that cleanup to levels within 
EPA’s risk range will be protective of human health and the environment at the Site for 
current and future use.   
 
Human Health Risks 
 
The results of the HHRA for the Site indicated that seven exposure pathways result in 
estimated risks that exceeded EPA’s target risk range (CR of 10-4 to 10-6 and an HI ≤ 1) 
and eight exposure pathways result in estimated risks that were either equivalent to or 
exceeded the WDNR’s threshold (CR ≤1×10-5 and HI ≤ 1).   
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Cancer risks to a subsistence fisher (finfish) were equivalent to the upper-end of the EPA 
target risk range, but greater than the WDNR threshold of a CR of 1×10-5. Non-
carcinogenic risk was within acceptable limits for both EPA and WDNR. 
 
Risks to recreational children (surface soil) were equivalent to the WDNR risk threshold. 
However, risks to adolescent and adult receptors exposed to surface soil were below the 
EPA acceptable risk range and below the WDNR risk threshold. 
 
Risks to waders and swimmers (sediments), industrial workers (surface soil), and 
maintenance workers (surface soil) were all within EPA’s target risk range of 10-4 to 10-6 
for lifetime cancer risk and a target HI of less than or equal to 1 for non-cancer risk but 
were greater than the WDNR threshold of 1×10-5 for lifetime cancer risk.  
 
These risk estimates were based upon the reasonable maximum exposure (RME) 
scenarios for potential cancer risks and non-cancer risks. The conclusions were based on 
assumed exposures to soil in the Filled Ravine area (for residential receptors), to soil in 
the Filled Ravine, Upper Bluff and Kreher Park areas (for construction worker receptors), 
and to indoor air samples collected at the NSPW Service Center. Carcinogenic risks 
based on central tendency evaluation (CTE) scenarios indicated that only the residential 
receptor exposure to soil (all soil depths to 10 feet below ground surface (bgs)) was 
estimated to be at a CR of 1×10-4, which was at the upper-end of the EPA target risk 
range and greater than the WDNR threshold. Non-carcinogenic risks for the residential 
receptor (for soil depths 0-1 foot and 0-3 feet bgs) and risks associated with the 
construction scenario were within acceptable levels. However, residential receptor 
exposure to subsurface soil is not expected given the current and potential future land use 
of the Site. Residential risks associated with exposures to surface soil (0-1 feet bgs) were 
within the target risk ranges. 
 
Although the results of the HHRA indicated risks to the construction workers under the 
RME conditions exceeded EPA’s target risk levels, the assumptions used to estimate 
risks to this population were conservative and assumed the worst case. Given both the 
current and future land use of the Site, it is unlikely that construction workers would be 
exposed to soil in the Filled Ravine and Upper Bluff. The most likely scenario for the 
future construction worker is exposure to soil within 0 to 4 feet bgs at Kreher Park (a 
typical depth for the installation of underground utility corridors), as most activities 
associated with the implementation of the future land use would be associated with 
regrading, landscaping, and road or parking lot construction.   
 
At the request of the Wisconsin Department of Health Services (WDHS), risks were also 
estimated for construction workers exposed to “oily materials” in groundwater via dermal 
contact and for swimmers and waders who may be exposed to oil slicks in surface water 
via ingestion and dermal contact. Because no media-specific concentrations were 
available for either scenario, risks were estimated using analytical data collected from the 
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product stream from the active NAPL recovery system for the Copper Falls aquifer or 
chemical-specific solubility values detected in the DNAPL sample. Risks to construction 
workers exposed to “oily material” in groundwater and adult swimmers and waders 
exposed to “oil slicks” in surface water were greater than both the EPA upper risk range 
(CR 1×10-4 and HI of 1) and WDNR threshold (CR 1×10-5 and HI of 1).   
 
Ecological Risks 
 
The results of the ecological risk characterization indicated that there were unacceptable 
risks to the benthic macroinvertebrate community from exposure to contaminated 
sediment at the Site. Two lines of evidence, bulk sediment chemistry and sediment 
toxicity testing, indicated an unacceptable risk to the benthic community. Effects 
observed from field surveys of the existing benthic community indicated effects that were 
less dramatic than those demonstrated in the laboratory toxicity studies, but interpretation 
of the field survey data was very difficult due to a high degree of variability and lack of 
comparability between reference and site stations. 
 
However, the fact that hydrocarbons were sporadically released from the Site sediment 
during some high energy meteorological events or when disturbed by other activities 
indicates the potential for impact to the benthic community that may not have been fully 
measured by the benthic community studies conducted to support the RI. Since the 
impact from releases was not fully measured during the RI and there was no evidence 
that showed impairment of populations and communities of these receptors inhabiting the 
waters of Chequamegon Bay, the full impact from these releases remained a source of 
uncertainty. However, the presence of this continuing source of site-related contaminants 
in sediments presented an unacceptable risk that could impair the healthy functioning of 
the aquatic community in the Chequamegon Bay area of the Site. 

In addition, if normal lake front activities (i.e., wading, boating etc.) were not presently 
prohibited, the disturbance of sediments and contaminant release of subsurface COCs 
would increase.  

Response Actions 
 
The cleanup of the Site was led by the State (WDNR) for several years before EPA 
became the lead agency. The discovery of contaminants in 1989 at Kreher Park led 
WDNR to initiate several investigations that culminated in the identification of the 
former MGP as a source of contamination and the naming of NSPW as a responsible 
party. WDNR also sent the City of Ashland and Wisconsin Central Ltd., responsible 
party notifications for solid waste disposed on a portion of Kreher Park.  



 

11 
 

In 1994, WDNR initiated an investigation and evaluation to characterize the extent of 
contamination around the former WWTP, determining that contaminants had migrated from the 
former MGP to Kreher Park. Upon notification by WDNR of these findings, NSPW also began a 
series of investigations of its property. These investigations identified subsurface contamination 
resulting from the historic MGP operations. The WDNR investigations of Kreher Park included 
several mobilizations to investigate subsurface conditions at the park and affected sediments and 
concluded with the completion of a RI Report and FS in 1998.   

 
In 1998, EPA was petitioned to evaluate the Site for inclusion on the National Priorities List 
(NPL) and cleanup under CERCLA, also known as Superfund. The Site was nominated for 
inclusion on the NPL in 2000 and was formally added to the NPL in 2002. During the NPL 
nomination process, in 2000, NSPW installed an interim action free product recovery system on 
its property, initially as a pilot test, to remove free product from the Copper Falls Aquifer; the 
system became fully operational in January 2001. The pumped water was treated at the NSPW 
property and discharged to the City of Ashland’s sanitary sewer, and the free product/NAPL that 
was separated from the water was sent off-site for treatment and disposal. More than 11,000 
gallons of free product/water emulsification was removed, and approximately 2.4 million gallons 
of contaminated groundwater was treated between January 2001 and June 2010. 

 
In addition, NSPW performed a second interim action during May 2002 to cap the seep area. 
Capping the seep was necessary to address the threat of direct contact with coal tars/free product 
seeping to the surface. Activities included the excavation and removal of contaminated soil in the 
seep area, the placement of a low permeability cap over the seep area, and the installation of a 
groundwater extraction well at the base of the Filled Ravine.  

 
After the Site was added to the NPL, EPA and NSPW entered into an Administrative Order on 
Consent (AOC) dated November 14, 2003. Under the AOC, NSPW conducted an RI/FS to 
determine the nature and extent of contamination and any threat to the public health or the 
environment at the Site, to determine and evaluate alternatives for RA, and to collect data 
sufficient for developing and evaluating remedial alternatives. The RI investigation activities 
were completed in November 2005. The RI was approved by EPA in October 2007. EPA 
approved the final FS on December 4, 2008.  

 
On September 30, 2010, EPA signed a Record of Decision (ROD). The remedy specified in the 
ROD serves as the final action for soil, groundwater, and sediment contamination at the Site. The 
Site consisted of soils, sediments, and groundwater contaminated by PAHs and VOCs.  
 
The remedy selected in the ROD included the following response actions:  

 
• removal and treatment or off-site disposal of contaminated soil, groundwater and sediment, 

including all NAPL;  
• engineered surface and vertical barriers to contain contaminated groundwater; 
• groundwater extraction as hydraulic control and restoration and possible in-situ treatment of 

groundwater;  
• long-term groundwater and sediment monitoring; and, 
• Institutional Controls (ICs) such as land use controls, to limit future use to prevent exposure 

to hazardous substances that will remain at the Site after the remedy is complete.    
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The Site was divided into four main areas of concern: 1) sediments in Chequamegon Bay; 2) soil 
and shallow groundwater under Kreher Park; 3) soil and shallow groundwater under the Upper 
Bluff/Filled Ravine; and 4) deep groundwater in the Copper Falls Aquifer.   

 
The remedy for sediments in Chequamegon Bay consisted of dry excavation of all near-shore 
sediment and wood debris and dredging of the remaining contaminated sediment and wood 
debris that exceeded the Remedial Action Level (RAL) of 2,295 micrograms (ug) total PAH 
(tPAH)/gram (g) organic carbon (OC) [which is equivalent to 9.5 parts per million (ppm) of 
tPAH dry weight (dwt) at 0.415% OC]. The remedy required thermal treatment of sediments or 
stabilization of sediments to transport off-site for disposal at a NR 500 licensed landfill. If 
thermal treatment was determined to be more difficult and not cost effective, then off-site 
disposal of sediment at a NR 500 licensed landfill was the alternate remedy. Although EPA had 
serious concerns with the effectiveness of dredging the near shore area of sediments, due to 
significant wood waste/wood debris and the presence of NAPL in the near shore sediments, the 
excavation/dredging remedy allowed for a pre-design pilot test to determine if dredging could 
achieve the performance standards in the near-shore area. The 2010 ROD included a pre-design 
pilot test to determine whether dredging, rather than dry excavation within the near-shore area, 
would attain the established performance standards. If the pilot test was successful, EPA, in 
consultation with WDNR, would recommend that an alternate sediment remedy (dredging) be 
implemented.  
 
Based on EPA and WDNR’s review, the pilot test, completed in 2016, met the performance 
standards set forth in the ROD. Therefore, EPA signed an Explanation of Significant Difference 
(ESD) selecting the alternate sediment remedy of dredging on December 15, 2016.  

 
The remedy for soil in Kreher Park and the Upper Bluff/Filled Ravine consisted of limited soil 
removal with ex-situ thermal treatment. If thermal treatment was determined during pre-design 
studies to be more difficult to implement and not cost effective, then off-site disposal of soil was 
the alternate disposal option. The remedy also included in-situ treatment of soil using chemical 
oxidation to address any residual contamination after the soil removal. The remedy for shallow 
groundwater in Kreher Park and the Upper Bluff/Filled Ravine consisted of groundwater 
containment using engineered surface and vertical barriers with groundwater extraction as 
hydraulic control. Shallow groundwater extracted from the contained areas was treated onsite 
and discharged to the lake or publicly owned treatment works (POTW). The remedy for shallow 
groundwater will achieve the dual objectives of containment and restoration. 

 
The remedy for the Copper Falls Aquifer consisted of a groundwater extraction system. The 
remedy consisted of enhancing the current system by installing additional extraction wells. The 
groundwater remedies for the Copper Falls Aquifer, Kreher Park and the Upper Bluff/Filled 
Ravine included engineered surface and vertical barriers to contain contamination and prevent 
further migration and groundwater extraction, which included an in-situ chemical treatment 
component to possibly enhance the groundwater treatment. In addition, the remedy includes 
long-term groundwater monitoring and ICs, such as restrictive covenants, to restrict future site 
use and to restrict the use of site groundwater for potable purposes until groundwater cleanup 
standards are achieved. 
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The specific Remedial Action Objectives (RAOs) developed for the Site are: 
 

RAOs for Soil 

• Protect human health by reducing or eliminating exposure (ingestion/direct contact/inhalation) 
to soil having COCs representing an excess cancer risk greater than 10-6 as a point of 
departure (with cumulative excess cancer risks not exceeding 10-5) and a HI greater than 1 for 
reasonably anticipated future land use scenarios. 

• Ensure future beneficial commercial/industrial use of the Site and recreational use of Kreher 
Park. 

• Protect populations of ecological receptors or individuals of protected species by eliminating 
exposure (direct contact with or incidental ingestion of soils or prey) to soil with levels of 
COCs that would pose an unacceptable risk. 

• Conduct NAPL removal whenever it is necessary to halt or contain the discharge of a 
hazardous substance or to minimize the harmful effects of the discharge to the air, land, 
sediments or water (groundwater and surface water). 

• Protect the environment by minimizing/eliminating the migration of contaminants in the soil 
to groundwater, sediments or to surrounding surface water bodies. 

 
RAOs for Groundwater 

• Protect human health by eliminating exposure (direct contact, ingestion, and inhalation) to 
groundwater with COCs in excess of regulatory or risk-based standards. 

• Restore groundwater to its beneficial use by reducing contaminant levels in groundwater to 
meet maximum contaminant levels (MCLs) and State of Wisconsin Drinking Water 
Standards. 

• Protect the environment by controlling the off-site migration of contaminants in groundwater 
to surrounding surface water bodies which would result in exceedance of applicable or 
relevant and appropriate requirements (ARARs) for COCs in surrounding surface waters.  

• Conduct NAPL removal whenever it is necessary to halt or contain the discharge of a 
hazardous substance or to minimize the harmful effects of the discharge to the air, land, 
sediments or water. 

• Protect the environment by minimizing/eliminating the migration of contaminants in the 
groundwater to soil, sediments or to surrounding surface water bodies. 

 
No COCs were initially identified in the HHRA for groundwater because groundwater is not 
used as a potable water supply. However, currently there is no restriction on groundwater use in 
the area of known contamination. Exposure to contaminated groundwater and accompanying 
NAPLs can potentially occur via the following exposure scenarios: 

• Construction worker exposure to shallow groundwater infiltrating trenches during work at 
Kreher Park. 
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NAPL encountered in the Kreher Park fill, ravine fill, NSPW property and Copper Falls aquifer 
are a source for the dissolved phase plumes identified in groundwater in each unit at the Site.  
RAOs for NAPL within these units are based on Chapter NR 708.13, Wisconsin Administrative 
Code (WAC), which states the following: 

 
Responsible parties shall conduct free product removal whenever it is necessary to halt or 
contain the discharge of a hazardous substance or to minimize the harmful effects of the 
discharge to the air, lands or waters of the state. When required, free product removal shall be 
conducted, to the maximum extent practicable, in compliance with all of the following 
requirements:  

 
1) Free product removal shall be conducted in a manner that minimizes the spread 

of contamination into previously uncontaminated zones using recovery and 
disposal techniques appropriate to the hydrologic conditions at the site or facility, 
and properly reuses or treats discharges of recovery byproducts in compliance 
with applicable state and federal laws. 

2) Free product removal systems shall be designed to abate free product migration. 
3) Any flammable products shall be handled in a safe and competent manner to 

prevent fires or explosions. 
 

RAOs for Sediment  

• Protect human health by eliminating exposure (direct contact, ingestion, inhalation, fish 
ingestion) to sediment with COCs in excess of regulatory or risk-based standards;  

• Conduct NAPL (source) removal whenever it is necessary to halt or contain the discharge of 
a hazardous substance or to minimize the harmful effects of the discharge to the air, land or 
water; and 

• Protect populations of ecological receptors or individuals of protected species by eliminating 
exposure (direct contact with sediment or ingestion of sediment or prey) to sediment with 
COCs that would pose an unacceptable risk. 

 
For ecological receptors, EPA established a preliminary remedial goal (PRG) of 2,295 μg 
tPAH/g organic carbon (OC), which is equivalent to 9.5 ppm tPAH dwt at 0.415% OC. This 
value was based on a best professional evaluation of sediment chemistry, bioassay, and benthic 
community study data collected at the Site.   
  

 Status of Implementation 
 

As mentioned in the Introduction section above, the remedy was separated into two phases: 
Phase 1 - upland remedy (onshore) and Phase 2 - sediment remedy (offshore).  

 
A Consent Decree (CD) was negotiated for Phase 1 between NSPW, the potentially responsible 
party (PRP), EPA, WDNR and the Bad River and Red Cliff Tribes. The CD required the PRP to 
implement the Phase 1 RD/RA at the Site. The CD was entered by the Court on October 18, 
2012. The Phase 1 RA construction started in May 2014. Phase 1 RA was completed in June 
2016, except for the final cover in Kreher Park.  
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As mentioned above, the sediment remedy selected in the ROD allowed for performance of a 
pilot study to demonstrate that wet dredging of the near-shore sediments could meet the required 
cleanup goal and performance standards for sediments. On May 9, 2014, NSPW entered into an 
Administrative Order on Consent (AOC) to complete a wet dredge pilot study. Certain site 
preparation and mobilization activities for the pilot study were completed in August and 
September 2014, including the installation of floating barges for wave attenuation and an 
enhanced silt curtain system for controlling turbidity during dredging. However, on September 
10, 2014, before dredging could begin, the barges were dislodged, and in some cases, rolled and 
sank during a storm event. On September 23, 2014, EPA granted NSPW an extension of the 
deadline to complete the pilot study until 2015, subject to certain modifications to the wave 
attenuation system. On January 30, 2015, NSPW submitted the final Design Package for the Wet 
Dredge Pilot Study with an enhanced wave attenuation and containment system utilizing sheet 
pile and impermeable curtains. EPA granted conditional approval of the final Design Package for 
Wet Dredge Pilot Study on February 19, 2015.   

 
During its evaluation of potential re-designs to the wave attenuation system, NSPW determined 
that a breakwater would be more cost effective and beneficial for conducting the pilot study and 
the final sediment remedy and proposed to install a breakwater to attenuate waves and contain 
contamination during the pilot study. On February 27, 2015, EPA granted NSPW an extension to 
complete the pilot study in 2016, to allow time to design and construct a breakwater. However, 
prior to construction of any permanent breakwater, NSPW needed to enter into an agreement 
with the City of Ashland regarding long-term ownership and maintenance of the breakwater after 
the sediment remedy is implemented and obtain a permit from the State of Wisconsin under 
Chapter 30 of the Wisconsin Statutes for a permanent structure on the lakebed. NSPW and the 
City negotiated an agreement for the permanent breakwater on May 20, 2015. The permanent 
breakwater was completed in November 2015.  

 
EPA approved the wet dredge pilot test design in May 2016, and NSPW started the pilot on May 
31, 2016. The pilot study was completed in July 2016. NSPW submitted a Pilot Study Data 
Report on August 10, 2016. Based on EPA and WDNR’s review, the pilot test met the 
performance standards set forth in the ROD. Therefore, as noted above, EPA signed the ESD on 
December 15, 2016.  

   
A CD was subsequently negotiated for Phase 2 (dredging) between NSPW, EPA, and WDNR. 
The CD required the PRP to implement the Phase 2 RD/RA at the Site. The CD was entered by 
the Court on March 1, 2017. 
 
Remedial activities began in May 2014. The work completed during the Phase 1 RA generally 
consisted of preparation activities; installation of a soil-bentonite cutoff wall and shoreline 
bulkhead wall (sheet pile); excavation of impacted soil; pre-treatment handling and sorting of the 
excavated material; Medium Temperature Thermal Desorption (MTTD) treatment of the 
impacted soil; placement of the treated soil and other suitable material to backfill the 
excavations; temporary water treatment and discharge to the City of Ashland POTW; 
construction of a long-term water collection and treatment system; and site restoration to support 
future beneficial use of the property.   
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A chronology of Phase 1 work activities completed at the Site included the following: 

 
• Site Preparation; 
• Kreher Park Soil-Bentonite Cutoff Wall;  
• Kreher Park Shoreline Bulkhead Wall; 
• Upper Bluff Remediation; 
• Kreher Park Remediation; 
• St. Claire Street/Filled Ravine Excavation; 
• Kreher Park Backfill/Restoration; 
• Upper Bluff Backfill/Restoration; 
• Long-term Monitoring Well Network Installation; 
• Long-term Water Treatment Building Construction; and 
• Long-term Water Treatment System Startup.  

 
The work completed during the Phase 2 RA generally consisted of removal of targeted PAH-
impacted materials (debris and sediment) from the Chequamegon Bay. The Phase 2 wet dredge 
project focused on the approximate 16-acre area of the Bay located south of the 2015-constructed 
breakwater.  

 
A chronology of Phase 2 work activities completed in 2017 – 2018 at the Site included the 
following: 

 
2017 work activities 

• Mobilization/Air/Water/Noise Monitoring; 
• Marine Mobilization (East/West gap closures, barrier systems construction;  
• Mechanical dredging, sediment stabilization, transportation and disposal;  
• Interim post-mechanical core collection; and    
• Demobilization and winterization.  

 
2018 work activities 

• Re-mobilization/Air/Water/Noise Monitoring; 
• Hydraulic dredging and interim post-hydraulic core collection; 
• Hydraulic/Mechanical re-dredging; 
• Final confirmation sampling; 
• Sediment stabilization, transportation, and disposal; 
• Restorative layer placement and sampling; 
• Demobilization of Modutanks, sediment processing and water treatment tents; 
• Fish habitat structures, removal of gap coffers, geogrid, west peninsula rock extension, 

and temporary curtains; and  
• Demobilization. 

 
Final capping of Kreher Park remains to be performed. Capping of Kreher Park is planned for 
2019.  
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Institutional Controls  

 
The ROD requires ICs to restrict property use, to maintain the integrity of the remedy, to prevent 
disturbance of the remedy components, to minimize the potential for exposure to contamination 
and to assure long-term protectiveness for areas which do not allow for UU/UE. ICs are defined 
as non-engineered instruments, such as administrative and legal controls, that help to minimize 
potential for exposure to contamination and protect the integrity of the remedy.   

 
A summary of the planned ICs for the Site is listed in Table 1 and are further discussed below.  
A map which depicts the current conditions of the Site and areas which do not allow for UU/UE 
will be developed in the IC evaluation activities discussed below. 

  
 
Table 1: Summary of Planned and/or Implemented ICs 

Media, engineered 
controls, and areas that do 
not support UU/UE based 

on current conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

Site area  Yes Yes 
upland area 
(approx. 25 

acres) 

Prohibits land uses 
inconsistent with the 
remedy and precludes 

disturbance of the 
remedy components. 

Planned 
Environmental 

Covenants (ECs) 
 
 

 
Current compliance 
 
Even though the required ICs have not been implemented, based on Site inspections and 
interviews, EPA is not aware of Site or media uses which are inconsistent with the stated 
objectives to be achieved by the ICs. Site access and use is restricted with a security perimeter 
fence.   
 
IC Follow-up Actions Needed 
 
NSPW has submitted to EPA a draft Institutional Control Implementation and Assurance Plan 
(ICIAP). The purpose of the ICIAP is to conduct IC evaluation activities to ensure that the 
implemented ICs are effective, to explore whether additional ICs are needed, and to ensure long-
term stewardship (LTS) procedures are in place so that ICs are properly maintained, monitored, 
and enforced. IC evaluation activities will include, as needed, developing maps depicting current 
conditions in areas that to not allow for UU/UE, reviewing current zoning and city ordinances, 
and reviewing recording and title work for properties impacted by the Site. After the Site is 
complete, EPA and WDNR expect to receive a revised ICIAP for review.  
 
In summary, the ICs follow-up actions that need to be completed include: 

1. Finalize and record ECs; 
2. Develop a LTS Plan or add LTS procedures to an Operation and Maintenance (O&M) 

Plan; and  
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3. Finalize the ICIAP. 

 Long-Term Stewardship 
 
Long-term protectiveness at the Site requires compliance with use restrictions to assure the 
remedy continues to function as intended. LTS procedures need to be developed and embodied 
within a LTS Plan or added to an O&M Plan. It should include procedures to ensure long-term 
IC stewardship including regular inspections of the engineering controls and access controls at 
the Site, reviews of the ICs, and semi-annual reports with results of the inspection and review 
and certification to EPA that ICs remain in-place and are effective.     

 
Systems Operations/Operation & Maintenance  

 
A draft O&M Plan has been developed and will be finalized once the RA is completed. Pursuant 
to the October 2012 CD, NSPW submits monthly reports on the progress of the RA. Since July 
2016, Site activities included in the progress reports include the following.  
 

• Operation of the Long-Term Water Treatment System (LTWTS) equipment; 
• Operation of the hydraulic control wells in the Kreher Park area;  
• Operation of Copper Falls Formation wells for NAPL recovery. Direct NAPL 

recovery volumes and measured NAPL layer thickness, for the isolated NAPL 
recovery wells (CFW-12 – CFW-15) and select wells in Kreher Park.  

• The current groundwater monitoring wells are sampled on an as-needed basis.  

A Long-Term Groundwater Monitoring Optimization Report and a letter summarizing planned 
installation of monitoring wells were submitted to EPA and WDNR in October 2018. See the 
current monitoring well locations in Appendix C, Attachment 5. However, the monitoring well 
installation program will not be completed until access agreements are finalized and the final cap 
is constructed on Kreher Park.  
  

  III. PROGRESS SINCE THE LAST REVIEW 
 

This is the first FYR for the Site. 
 
  IV. FIVE-YEAR REVIEW PROCESS 
 
 Community Notification, Involvement & Site Interviews 

 
The completed FYR Report and background data will be available in the Site information 
repository and on EPA’s website for public viewing. An advertisement notice regarding the FYR 
process was placed in the local newspaper for public review on September 5, 2018 (see 
Appendix C, Attachment 3). No public comments regarding the FYR were received. 

 
 
 Data Review 
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Since the inception of the post remediation monitoring program, 8 groundwater monitoring 
events have taken place between December 2015 – April 2018. 98 monitoring wells at the Site 
were analyzed during each monitoring event for VOCs, Total Metals, Total Alkalinity, Mercury, 
Dissolved Methane, Total Hardness, and Cyanide.  
 
Results of the 8 monitoring events show a group of constituents for certain analysis that have 
been detected in groundwater at the Site. Of the 59 VOCs analyzed in each sample, 26 were 
detected. Of those 26 VOCs detected, 9 are COCs with Site groundwater cleanup standards. Of 
the 67 SVOCs analyzed in each sample, 39 were detected. Of those 39 SVOCs detected, 9 are 
COCs with Site groundwater cleanup standards. Of the 18 metals, including Mercury, analyzed 
in each sample, 17 were detected. All 17 of the Metals detected have a Site groundwater cleanup 
standard (See Appendix C, Attachment 6). 
   
The LTWTS has pumped and treated approximately 50 million gallons of water since start-up. 
The water is discharged to the bay which follows the substantive requirements of a Wisconsin 
National Pollutant Discharge Elimination System (WNPDES) permit. Effluent discharge water is 
in compliance with the WNPDES permit requirements (see Appendix C, Attachment 7). In 
addition, the total NAPL recovered from CFW-12 – CFW-15 is approximately 180 to 250 
gallons per month. Since start-up, NAPL recovered is approximately 5,000 gallons.    
 
All of the project performance standards of the ROD and Final Designs were met during the 
Phase 1 and 2 RA work activities. For Phase 1, the soil treated with the MTTD met cleanup 
standards. For Phase 2, a surface-weighted average concentration (SWAC) of 2.38 ppm tPAH 
was calculated from post-dredge confirmation sample results compared to the overall ROD goal 
for the project of 9.5 ppm tPAH. In addition, a SWAC of 0.03 ppm tPAH was calculated from 
the restorative layer verification sample results. As mentioned above, construction of all Phase 1 
activities will not be complete until the cap is constructed in Kreher Park in 2019. 
 

 Site Inspection 
 

The Site inspection for this FYR was conducted on November 27, 2018. Scott Hansen, EPA, Jim 
Burton, EPA’s contractor (Weston), John Sager, WDNR and numerous NSPW staff and their 
consultants, Foth/Envirocon Joint Venture (FE-JV), attended the inspection. The purpose of the 
inspection was to get a status update of the project and general conditions of the Site.   

 
The participants walked the Site. Site access is available through a locked gate which encloses 
the Site. The Site Inspection Checklist completed by EPA is included as Appendix C, 
Attachment 4.      

 
The Site appeared to be in good condition.   

 
  V. TECHNICAL ASSESSMENT 
 
 QUESTION A:  Is the remedy functioning as intended by the decision documents?  
 

Question A Summary: 
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Yes, the remedy is functioning as intended, although there are still portions of the Phase 1 
remedial activities that have not yet been implemented. Additionally, ICs are not yet in 
place and will need to be implemented to ensure protectiveness of the remedy. 
 
Remedial Action Performance:  Most of the remedies selected in the 2010 ROD and 
2016 ESD have been implemented and the remedial activities that have been completed 
to date seem to be functional, operational and effective. The Phase 1 RA (upland remedy) 
construction started in May 2014 and was completed in June 2016, except for the final 
cover in Kreher Park. Construction of the final cover in Kreher Park is expected to begin 
in 2019. The Phase 2 RA (sediment remedy) construction started in April 2017 and was 
completed in November 2018.  

 
Implementation of Institutional Controls and Other Measures:  The 2010 ROD 
required imposition of proprietary controls and other ICs to prevent interference with the 
remedy assuring the integrity of the RA. Currently, site access and use is restricted with a 
security perimeter fence. ECs for the Site property which protect the integrity of remedial 
components need to be completed and recorded. After the Site is complete, EPA and 
WDNR expect to receive a revised ICIAP for review. LTS procedures will be developed 
and embodied within a LTS Plan or an O&M Plan.   

 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at 
the time of the remedy selection still valid?   

 
Question B Summary: 

Yes, the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time 
of the remedy selection are still valid. All standards outlined in the 2010 ROD are still 
valid at the Site and no changes in exposure assumptions have been identified. 
 
Toxicity information for benzo(a)pyrene, a COC, has recently changed, however the 
cleanup levels selected in the ROD are still protective.    

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

 
No other information has come to light that calls into question the protectiveness of the remedy.   

 
  VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

None 
 
 

Issues and Recommendations Identified in the Five-Year Review: 
 

Issue Category: Institutional Controls 
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OU(s): 
OU1/Sitewide 

 

Issue: The required ICs are not yet in place. 

Recommendation: Implement EC. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP 
 

EPA/State 12/31/2020 

 
 

OU(s): 
OU1/Sitewide 

Issue Category: Institutional Controls 
 

Issue: Need to ensure LTS of ICs. 

Recommendation: Develop a LTS Plan or add LTS procedures to an O&M Plan 
to ensure that effective ICs are maintained, monitored and enforced. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP 
 

EPA/State 12/31/2020 

 
OU(s): 
OU1/Sitewide 

Issue Category: Institutional Controls 
 

Issue:  Finalize ICIAP. 

Recommendation: Submit revised ICIAP to EPA and WDNR for review and 
approval. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP 
 

EPA/State 3/31/2020 

 
 
  VII. PROTECTIVENESS STATEMENT 
 
 

OU1 and Sitewide Protectiveness Statement 

Protectiveness Determination: 
Will be Protective 

  

Protectiveness Statement: The remedy at the Ashland/Northern States Power Lakefront Superfund 
site is expected to be protective of human health and the environment upon completion. In the 
interim, remedial activities completed to date have adequately addressed all exposure pathways 
that could result in unacceptable risk in these areas.  
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  VIII. NEXT REVIEW 
 

The next FYR report for the Site is required five years from EPA’s signature date of this review. 
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