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1.0 INTRODUCTION 
This Post-Construction Report was prepared by AMEC Environment & Infrastructure, Inc. 
(Amec) on behalf of Honeywell Specialty Materials, LLC (Honeywell) to document construction 
activities associated with the remedial action completed at the historic Calumet and Hecla 
(C&H) Power Plant Site (Site) located at 5371 Highway M-26 in Torch Lake Township, 
Houghton County, Michigan (Figure 1.1).   

The Site occupies approximately 14 acres along the western shoreline of Torch Lake and is 
located south of the Village of Lake Linden at 5371 Highway M-26 in Torch Lake Township, 
Houghton County, Michigan (Latitude: 47.1940924 Longitude: -88.4073392) (Figure 1.1).  The 
Site is bounded to the east by Torch Lake; to the north by the Houghton County Historical 
Society Museum, a public park and marina; to the south by residential properties; and to the 
west by Highway M-26 followed by residential properties and a grocery store.  As of 2012, Torch 
Lake Township had a population of 1,194. 

The Site met the criteria for a time-critical removal action per the May 2012 Enforcement Action 
Memorandum prepared by the USEPA.  The removal action addressed, mitigated, or 
eliminated: 

 Any actual or potential exposure to contaminants by nearby human populations, 
animals, or the food chain that would have arisen from unauthorized access to the Site 
or from the activities of the former property owner; 

 Any potential threat of release from deteriorating drums and other debris in the flooded 
Power Plant basement; 

 The presence or migration of high levels of contaminants in surficial soils in the vicinity of 
Torch Lake; 

 A moderate threat of fire or explosion due to unrestricted Site access and potential 
trespassing;  

 Physical hazards, such as the dilapidated state of the Power Plant building. 
 
The tasks completed address the activities required in Section VIII “Work to Be Performed” of 
the Administrative Settlement Agreement and Order on Consent (AOC) between Honeywell and 
the United States Environmental Protection Agency (USEPA) dated April 13, 2012.  Remedial 
construction activities were initiated on October 9, 2012 and were completed on November 10, 
2014. 
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2.0 SITE CONDITIONS AND BACKGROUND 
The Site is the location of a former industrial complex that crushed or “stamped” rock from 
nearby copper mines.  Stamping operations began in 1868 and continued until an employee 
strike terminated plant operations in 1968.  Since then, the Site has been under private 
ownership and is currently owned by MENINC, Inc. 

2.1 INITIAL SITE CONDITIONS 
The Site historically housed a number of buildings related to C&H’s operations including a Boiler 
House, Still House, Filter House, Stamp Mill, and Power Plant.  Prior to remedial activities, all 
buildings on the property (excluding the Power Plant building) had been demolished; however, 
remnants (i.e., significant foundation components) of those buildings remained (Figure 2.1).  A 
modular home occupied by the property owner was located near the southwest corner of the 
Site and was serviced by electrical, water, and natural gas utilities.  These services were 
disconnected and the property owner vacated the modular home in response to Site activities. 

2.2 LOCATIONS OF HAZARDOUS SUBSTANCES 
Previous investigations completed by the USEPA and the Michigan Department of 
Environmental Quality (MDEQ) identified elevated concentrations of antimony, arsenic, copper, 
iron, and lead in Site surface soils, as well as asbestos containing materials (ACMs) and 
miscellaneous debris scattered across the Site.  Various debris (drums, metal piping, concrete, 
wooden timbers, etc.) was also identified in the flooded basement of the Power Plant building.  
Previous investigations completed by the USEPA and MDEQ also identified select metals, 
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs) and 
polychlorinated biphenyls (PCBs) in the flooded Power Plant basement water. 

In 2012, a 100-foot (ft) by 100-ft surveyed grid was established across the Site to assist in 
delineating the extent of contamination.  Soil investigations completed by Amec in 2012, 2013, 
and 2014 identified 25 cells or portions of cells that exceeded one or more of the following 
criteria:  

 State of Michigan Part 201/213 Non-Residential Direct Contact Cleanup Criteria 
(NRDCC) for arsenic and/or lead in the 0-0.5 foot and/or 0.5-2 foot range (Figure 2.2);  

 1 percent (%) asbestos concentration in the 0-0.5 foot and/or 0.5-2 foot range (Figure 
2.3);  

 The Site-specific Commercial Worker asbestos remediation goal of 0.00842 fibers per 
cubic centimeter (f/cc) (Figure 2.4).   

 
A detailed description of the sampling, including analytical results, can be found in the approved 
Final Lake Linden Calumet and Hecla Power Plant Site Work Plan dated July 2014 (2014 Work 
Plan). 
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2.3 CAUSE OF CONTAMINATION 
Contaminants, including ACMs, found in Site soils and the standing water in the Power Plant 
basement were the result of historic metal ore processing operations and the presence of ACMs 
in onsite buildings.   

2.4 ORGANIZATION OF RESPONSE 
Remediation was accomplished by addressing the following items:  

 Securing the site and providing warning signage, removal of visible ACM;  

 Abatement and demolition of the former Power Plant building;  

 Removal and treatment of contaminated water in the Power Plant basement; removal of 
contaminated debris from the Power Plant basement;  

 Removal of Site soils with contaminants exceeding NRDCC;  

 Removal of Site soils exceeding the Site-specific Commercial Worker asbestos 
remediation goal of 0.00842 f/cc;  

 Cover of Site soils exceeding 1% asbestos concentration with two feet of imported clean 
fill;  

 Cleaning of onsite concrete foundations. 

The main project team, including roles, consisted of the companies listed in Table 2.1. 
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3.0 CHRONOLOGICAL NARRATIVE OF RESPONSE ACTIONS 
This response was conducted under the authority of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), Sections 104, 106(a), 107 and 122.  
Preliminary remedial activities began on October 23, 2011, prior to the signing of the AOC.  
Table 3.1 presents a chronological summary of major events related to the soil remediation, 
building demolition, basement dewatering and cleaning, and foundation cleaning activities at the 
Site.  Construction activities are described in detail in Section 3.1.   

3.1 THREAT ABATEMENT ACTIONS TAKEN 
This section presents a summary of the construction activities and methodology used to 
address Site hazards.  Figure 3.1 shows all areas where Site soils were remediated (See 
Sections 3.1.8 through 3.1.10). A photographic log of the activities described in this section is 
included as Appendix A.  During construction activities, Amec provided regular progress reports 
to the USEPA.  Copies of these communications are included in Appendix B. 

3.1.1 Preliminary Activities 
Under approval from the USEPA, Honeywell completed several preliminary activities at the Site 
prior to signing the AOC.  Preliminary activities began in October 2011 and included ambient air 
monitoring, a Site survey, perimeter fence installation, exterior ground surface visual asbestos 
assessment and abatement by hand, and Power Plant basement water sampling.  The 
completed preliminary Site activities, including laboratory analytical results, are presented in the 
approved Final Lake Linden Calumet and Hecla Power Plant Site Work Plan dated April 2012 
(2012 Work Plan).   

3.1.2 Support Zone Construction 
In October and November 2012, a Support Zone was constructed in the northwest corner of the 
Site per the 2012 Work Plan.  The initial Support Zone design was approximately one acre; 
however, it was extended approximately 100 feet to create a sufficient roadway for trucks.  
Details regarding the construction of the Support Zone are presented in the approved Final Lake 
Linden Calumet and Hecla Power Plant Site Work Plan dated July 2014 (2014 Work Plan).  

3.1.3 Interior Power Plant Asbestos Abatement and Decontamination 
In October and November 2012, asbestos in the interior of the Power Plant building was abated 
and the above grade structural elements decontaminated according to the procedures 
described in the 2012 Work Plan.  Completed abatement and decontamination activities are 
described in the 2014 Work Plan. 

3.1.4 Power Plant Demolition 
The Power Plant building was demolished in August 2013 per the 2012 Work Plan.  Demolition 
proceeded downward to the concrete floors.  Materials were sorted and loaded for disposal 
offsite.  See the approved 2014 Work Plan for further details regarding demolition activities.  A 
copy of the demolition permit is included in Appendix C. 
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3.1.5 Power Plant Basement Dewatering 
A National Pollution Discharge Elimination System (NPDES) permit was not required for this 
Site; however, the water in the Power Plant basement was removed, treated on-site and initially 
discharged to Torch Lake in accordance with the substantive requirements of NPDES permit 
guidelines.  Amec contracted ProAct Services Corporation (ProAct) to design a temporary 
onsite treatment system to remove and treat the contaminated water in the Power Plant 
basement.  The treatment system was commissioned on June 18, 2014.  The first 20,000 
gallons of treated water was collected in a frac tank and held pending effluent analytical results.  
Water was pumped from the basement, into an open top weir tank, through two five-micron bag 
filters, four sand pods, a vessel containing 6,000 pounds of Zeolite® HS-200 organoclay 
(Zeolite) (Vessel 1), a second vessel containing 6,000 pounds of granular activated carbon 
(GAC) (Vessel 2), a third vessel containing 6,000 pounds of Zeolite (Vessel 3), two one-micron 
bag filters, and then discharged.    

Amec collected weekly system performance samples via sample ports located at three stages of 
the treatment system: after the weir tank (influent), after Vessel 2 (mid-stage) and after the last 
set of bag filters (effluent).  Each sample was analyzed for the following parameters according 
to the MDEQ Water Resources Division:  

 Carbon disulfide 
 Bis (2-ethylhexyl) phthalate 
 Fluoranthene 
 Pyrene 
 Arsenic 
 Barium 
 Cadmium 
 Chromium 
 Copper 

 Lead 
 Mercury 
 Selenium 
 Silver 
 Zinc 
 Aroclor 1254 
 Aroclor 1260 
 Total suspended solids  
 Dissolved oxygen (DO)

   
Low-level mercury samples were collected using USEPA Method 1669.  DO was measured 
onsite using a Hach® colorimeter due to its short hold-time; the remaining analyses were 
completed by TestAmerica Laboratories (TestAmerica) in North Canton, Ohio.   

Amec received sample results indicating initial effluent levels were below discharge criteria on 
June 26, 2014 and ProAct began pumping from the basement and directly discharging the 
treated water at a rate of approximately 100 gallons per minute (gpm).  See Table 3.2 for daily 
discharge volumes. The original intent was to discharge the effluent water directly to Torch Lake 
via a series of pipes; however, in order to achieve the minimum required DO level, the 
discharge point was relocated and the treated water was discharged to Torch Lake via a 
concrete channel along the western Site boundary.  To sufficiently oxygenate the water, the 
discharge line was configured so the water contacted a splash plate prior to entering the 
channel.  Refer to Table 3.3 for a summary of analytical results.  Laboratory analytical data are 
included in Appendix D. 

The second set of system samples was collected on June 30, 2014. The system operated until 
close of business July 2, 2014 when the Site was shut down for the Fourth of July weekend.  
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System operations were resumed on July 8, 2014.  On July 9, Amec received analytical results 
indicating an effluent zinc concentration of 350 micrograms per liter (ug/L), exceeding the 340 
ug/L discharge limit.  The water treatment system was immediately shut down and the USEPA 
and MDEQ were notified.    

In response to elevated zinc levels in the effluent, an additional 12,000 pounds of Zeolite was 
added to Vessel 3.  This additional Zeolite allowed for increased contact time with the media, 
thereby increasing the removal of zinc from the water.  Additionally, Amec obtained a Hach® 
DR-890 test kit to monitor daily effluent zinc concentrations.  With USEPA approval, ProAct 
resumed discharging water into the concrete channel on July 14, 2014; however, at a lower flow 
rate (approximately 70 gpm) to increase contact time with the media.  The effluent zinc 
concentration was below the detection limit at this time per the Hach® kit.  Amec continued daily 
monitoring of effluent zinc concentrations and began requesting 24-hour turnaround for 
laboratory analysis of effluent metals (excluding low-level mercury, due to its different method of 
analysis).  Zinc concentrations remained below the discharge limit for the remainder of system 
operations.  Daily Hach® zinc readings are presented in Table 3.4.  

Amec collected the seventh set of treatment system samples on August 20, 2014 and the eighth 
set of treatment system samples on August 27, 2014.  All Site activities, including the treatment 
system, were shut down on August 29, 2014 for Labor Day weekend.  On August 31, 2014, 
Amec received results of the August 20 sample indicating an effluent mercury concentration of 
1.4 nanograms per liter (ng/L), exceeding the 1.3 ng/L discharge limit. The system was not 
operating at the time the excursion was discovered.  Amec requested rush analysis of the low-
level mercury sample collected on August 27.  Results of this sample also exceeded the 
discharge limit at 3.5 ng/L.  The last sample indicating mercury levels below the discharge limit 
was collected on August 12, 2014.  From August 12 to August 20, 2014, the system operated 
for seven days, discharging 214,010 gallons.   

In response to the elevated mercury levels in the effluent, ProAct completed a change-out of the 
Zeolite.  The spent Zeolite was extracted from Vessels 1 and 3 and staged in lined super sacks 
pending waste characterization analysis and offsite disposal.  Vessel 1 was filled with 16,000 
pounds of new Zeolite and Vessel 3, which originally contained only Zeolite, was filled with 
6,000 pounds of new Zeolite and 6,000 pounds of fresh GAC (total of 12,000 lbs of media in 
Vessel 3).  With USEPA approval, ProAct resumed direct discharge of treated water and Amec 
collected system samples on September 7, 2014.  24-hour turnaround for laboratory analysis of 
effluent metals and low-level mercury were requested.  Results of the September 7 sample 
showed all effluent concentrations below discharge limits. 

Amec collected the 10th set of system samples on September 17, 2014, requesting 24-hour 
turnaround for laboratory analysis of effluent metals, including low-level mercury.  On 
September 19, 2014, Amec received results indicating elevated mercury levels of 5.2 ng/L. The 
system was not operating at the time the results were received.  ProAct made adjustments to 
the system to allow for a lower flow rate to increase contact time with the media.  On September 
22, 2014, Amec collected the 11th set of system samples while the system was operating at 
approximately 50-60 gpm.  Water was recirculated through the system at this time and no water 
was discharged.  Amec again requested 24-hour turnaround for laboratory analysis of effluent 
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metals, including low-level mercury.  Results of this sample also exceeded the mercury 
discharge limit at 4.4 ng/L. 

In response to the elevated mercury levels, discharge was suspended and Amec mobilized 14 
frac tanks to the Site. The remaining basement water was treated and stored in these frac 
tanks.  Amec received approval from the Portage Lake Water and Sewage Authority to dispose 
the treated water at the local publically owned treatment works (POTW) in Houghton, MI (See 
Appendix E).  A representative effluent sample was collected for each frac tank.  One sample 
was also analyzed for total nitrogen, total phosphorus, carbonaceous oxygen demand and 
biochemical oxygen demand at the request of the POTW.  Upon receiving analytical results of 
each frac tank sample (Table 3.5), Amec contracted Terra Contracting, Inc. to transport water 
from the frac tanks to the POTW.  Each load was transported under a uniform hazardous waste 
manifest.  Copies of the manifests are included in Appendix F.  A total of 240,342 gallons of 
water was disposed at the POTW.  Basement dewatering activities were completed on October 
3, 2014.     

Upon completion of dewatering activities, Amec collected one composite sample consisting of 
media from Vessels 1, 2 and 3, and one composite sample containing media from each sand 
pod for waste characterization purposes (see Appendix D for laboratory analytical results).  
ProAct extracted the spent media and then staged it in lined super sacks pending waste 
approval.  A non-hazardous waste profile was completed for the spent media, including the 
Zeolite previously extracted after the elevated mercury concentrations.  A total of 40.28 tons of 
material, including spent bag filters, was disposed of as non-hazardous ACM at K&W Landfill.  A 
copy of the waste profile can be found in Appendix E and a copy of the manifest in Appendix F. 

Amec also collected a sediment sample from the bottom of the weir tank for waste 
characterization purposes.  According to the Toxic Substances Control Act (TSCA), materials 
containing greater than 50 parts per million (ppm) PCBs are required to be specially handled as 
a TSCA remediation waste.  Results of the sediment sample indicated 320 ppm PCBs 
(specifically Aroclor 1254); therefore, the weir tank and sediment in the weir tank were managed 
according to TSCA regulations (see Appendix D for laboratory analytical results).  To solidify the 
saturated sediment for transportation purposes, a combination of cement and sawdust was 
blended into the sediment which was then transferred to lined super sacks using hand tools, 
then staged pending offsite disposal.  Upon removal of the sediment, the walls and floors of 
each chamber of the weir tank were wiped with diesel fuel and then rinsed with soapy water.  
Rinse water was absorbed with sawdust and staged with the sediment pending offsite disposal.  
Per TSCA regulations, tools used to clean the weir tank were decontaminated using diesel fuel 
prior to being removed from the tank; spent PPE was disposed with the sediment.     

A waste profile was obtained for the TSCA sediment and the staged super sacks were placed in 
a double lined roll-off and removed from the Site by EQ – The Environmental Quality Company 
(EQ) for disposal at Wayne Disposal, Inc. in Belleville, MI.  A total of 6.82 tons of material was 
disposed as TSCA remediation waste from the weir tank.  A copy of the waste profile can be 
found in Appendix E, a copy of the manifest in Appendix F, and a copy of the weigh ticket in 
Appendix G. 
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3.1.6 Power Plant Basement Cleaning 
In July, 2014, once it was safe to enter the basement, Amec contracted Environmental 
Management Specialists (EMS) to enter the Power Plant basement using permit required 
confined space entry procedures to locate and sample any intact drums and identify any PCB 
sources.  Drums that contained only basement water (i.e. drums that had holes in them or were 
not sealed) were left in the basement to be disposed with the remaining basement debris.  EMS 
located a total of 14 55-gallon drums, four of which were intact.  One of the intact drums was 
labeled as “nonpareil turbine oil”; the other three were not labeled.  The intact drums were over-
packed and sampled for waste characterization purposes.  Due to the unknown contents of the 
drums, sampling was performed in Level B PPE (full-face, supplied air respirator, Tyvek 
coveralls, hard hat, safety shoes, safety glasses, boot covers, and nitrile gloves).  See Appendix 
D for analytical results.  In November 2014, the four intact drums were removed from the Site by 
Chief Waste Treatment and disposed of at their Ripon, WI facility.  See Appendix E for a copy of 
the Waste Profile and Appendix F for a copy of the manifest. 

After the initial basement entry and assessment, the ground floor of the Power Plant building 
was demolished using an excavator with a hammer attachment and a ramp was created into the 
basement using demolition debris.  Amec collected a composite sample of sediment from the 
basement floor for waste characterization purposes on July 30, 2014.  Four additional sediment 
samples were collected and split with Tetra Tech, Inc. (Tetra Tech) (USEPA Superfund 
Technical Assessment and Response Team [START] Contractor) on August 14, 2014.  Results 
of these samples indicated PCBs, specifically Aroclor 1254, below the TSCA criterion of 50 
ppm.  A waste profile was obtained to dispose of the basement debris as non-hazardous 
asbestos containing waste material (ACWM) at K&W Landfill.  Laboratory analytical results are 
included in Appendix D and a copy of the waste profile is included in Appendix E.  A total of 
3,139 tons of basement debris was transported to K&W landfill between September 3 and 
October 2, 2014.  See Appendix F for copies of the manifests and Appendix G for copies of the 
weigh tickets.  See Section 3.1.11 for loading, transportation, and disposal methods.  

The sediment in the main area of the basement floor was extremely saturated, hindering 
removal activities.  With agreement from the USEPA, it was determined that only recoverable 
sediment and debris was required to be removed.  “Recoverable” was defined as material that 
could be removed with a skid steer or excavator bucket.  Recoverable sediment and debris from 
the main area of the basement was consolidated and removed using skid steers, a front end 
loader, and an excavator.  The walls of the main basement area were washed using portable 
pressure washers.  Recyclable structural materials were removed from the basement, 
decontaminated and then transported offsite by Schneider’s Trucking for disposal at Schneider’s 
Iron and Metal.  Workers donned Level C PPE while working in the basement and personal and 
perimeter air monitoring was completed as discussed in Section 3.1.12.   

Amec and Tetra Tech worked closely with the USEPA to obtain approval to backfill the main 
basement area in sections.  As the basement was backfilled, water was displaced toward the 
northeast corner.  Prior to backfilling this last section, sawdust was blended into the 
water/sediment in an attempt to remove as much sediment and debris as possible.  Steel plates 
were used to cover openings in the basement foundation and prevent the fill material from being 
displaced.  Clean fill material was imported from an approved offsite borrow source and 
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compacted to a minimum of 90% of the maximum dry density.  See Appendix H for copies of 
imported fill load tickets, and Appendix I for a copy of the compaction testing results.  In order to 
allow for proper drainage, eight holes were broken in the basement floor using an excavator 
with a hammer attachment.  All areas of the main basement were cleaned as of September 30, 
2014 and backfill operations were completed on October 3, 2014.  Equipment used to clean the 
basement was decontaminated using a pressure washer and the rinse water was directed into 
the basement prior to completion of backfilling activities. 

At the time of the initial basement entry, visibility and access were limited due to construction 
debris that had fallen through the holes in the ground level floor during building demolition.  As 
demolition of the ground floor progressed, six capacitors were revealed in a previously 
inaccessible room located along the west side of the basement (see Figure 3.2).  The capacitors 
were carefully removed from the basement and placed in over-pack drums.  Amec contracted a 
representative from EQ to assess the capacitors.  According to Mr. Mike Favor of EQ, three of 
the capacitors were intact with no signs of having released any fluid.  The remaining three 
capacitors were found to have the insulators dislodged, exposing the internal components of the 
capacitors.  Water and sediment were present inside these three capacitors, as well as a small 
amount of residual oil.  Based on the presence of water and sediment in the units, it was 
determined that these capacitors were likely damaged prior to being placed in storage in the 
basement, and that this storage likely occurred prior to the basement becoming flooded when 
Site operations were discontinued in the 1960s.  Amec presented these findings to the USEPA 
and it was agreed that any release of oil contained in the capacitors would likely have occurred 
prior to 1978; therefore, TSCA regulations were not applied to residual PCB concentrations less 
than 50 ppm.  

On August 29, 2014, Amec and Tetra Tech split sediment samples collected from the room 
where the capacitors were located.  No staining was observed, so samples were not biased.  
Two samples were collected near where the capacitors were discovered and three additional 
samples were collected along the remaining length of the room (see Figure 3.2).  Results 
indicated the three samples nearest where the capacitors were located (Samples 3, 4, and 5) 
exceeded 50 ppm PCBs (specifically, Aroclor 1254).  Laboratory analytical is presented in 
Appendix D.  With approval from the USEPA, sediment and debris in the room where the 
capacitors were found beginning at the location of Sample 2 (which did not exceed 50 ppm 
PCBs) and extending to the north end of the room were treated as TSCA remediation waste 
(Figure 3.2). 

To solidify the saturated sediment, an excavator bucket was used to blend a combination of 
cement and sawdust in the area of the basement where the capacitors were found.  The 
majority of the solidified sediment was removed from the basement with the excavator bucket 
and placed in double lined roll-offs provided by EQ.  The remaining sediment was removed 
using hand tools and a vacuum.  The walls and floor were pressure washed to ensure all 
sediment was removed.  This work was performed in Level C PPE and extreme care was taken 
to prevent cross-contamination between the area where the capacitors were found and the main 
basement area.  Amec and Tetra Tech worked closely with the USEPA remotely via emails and 
photographs to obtain approval to backfill this area in sections using clean fill material obtained 
from an approved offsite borrow source.  See Appendix D for backfill analytical results.  Tools 
and equipment used to clean this area were either disposed with the TSCA debris or 



Honeywell Specialty Materials, LLC  January 2015 
Lake Linden - C & H Power Plant Site – Post-Construction Report    Draft 
  

Project No.:  3293121489 
37156 
4.04.04 Page 3-7  
 

decontaminated using diesel fuel per TSCA regulations.  Spent PPE was disposed in the lined 
roll-offs.  Cleaning of this area of the basement was completed between September 30 and 
October 2, 2014. 

A total of 10 roll-off boxes containing approximately 184 tons of sediment and debris from this 
area of the basement were removed from the Site by EQ for disposal at Wayne Disposal, Inc. in 
Belleville, Michigan.  A copy of the waste profile is included in Appendix E and copies of the 
manifests are included in Appendix F. 

The capacitors were removed from the Site by EQ and transported to Veolia Environmental 
Services in Port Arthur, Texas for incineration.  A copy of the waste profile is included in 
Appendix E; a copy of the manifest is included in Appendix F; a copy of the Certificate of 
Destruction is included in Appendix J.  

3.1.7 Berm and Debris Pile Removal 
As shown on Figure 2.1, six soil berms were present onsite prior to remedial activities.  As part 
of the remedial activities, these berms, as well as other miscellaneous debris piles, were 
removed from the Site according to the 2012 Work Plan.  Soil erosion and sedimentation 
controls (SESC) (i.e. silt fence) were installed and an SESC permit was obtained prior to berm 
and debris pile removal activities.  See Appendix C for copies of the SESC permits. 

In October and November 2012, Berms 1 – 4 and the majority of Berm 5 were removed.  The 
southern portion of Berm 1, Berm 2, and the eastern portion of Berm 4 were removed to grade.  
The northern portion of Berm 1, Berm 3, and the western portion of Berm 4 were removed for 
construction of the Support Zone and were excavated two feet below grade surface (bgs) as 
described in the 2014 Work Plan.  Where necessary, remaining excavations beneath the former 
berm locations were completed in 2014 (see Section 3.1.8).  Berm 6 and the remainder of Berm 
5 were removed to grade in August and September 2014.  Approximately half of Berm 6 
consisted of large mine rock.  Based on agreement between Amec, Tetra Tech and USEPA, the 
large mine rock was left onsite and only the soil was removed.  The mine rock was placed to 
create a somewhat level surface.  Although the soil beneath Berm 6 did not require remediation, 
approximately 6 inches of top soil was placed and the area was seeded to prevent erosion of 
the disturbed ground.  See Section 3.1.13 for details regarding Site restoration.  Any trees that 
hindered berm removal activities were cleared, staged, and left onsite.  Large pieces of granite 
and concrete were pressure washed, stockpiled, and left onsite.  All personnel in the exclusion 
zone, including equipment operators, donned Level C PPE. Equipment used for berm and 
debris removal was decontaminated using a pressure washer.  Rinse water was collected and 
transferred to the Power Plant basement for treatment by the onsite water treatment system.  
Spent PPE was disposed with the soil and debris at K&W Landfill. 

For disposal purposes, soil berms and debris piles were assumed to contain ACM and were 
therefore managed (excavated and disposed) as ACWM.  Copies of the waste profile, manifests 
and weigh tickets are included in Appendices E, F, and G, respectively.  See Section 3.1.11 for 
loading, transportation, and disposal procedures.  
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3.1.8 Soil Excavation 
In August and September 2014, Site soils with target metals exceeding NRDCC and soils 
exceeding the Site-specific Commercial Worker asbestos remediation goal based on activity 
based sampling (ABS) were excavated to a maximum depth of two feet bgs per the 2014 Work 
Plan.  Prior to soil disturbing activities, existing silt fence was repaired, new silt fence was 
installed, and a new SESC permit was obtained (see Appendix C).   

Site soils were excavated to a depth of either six inches or two feet as shown on Figure 3.3.  An 
excavator with global positioning system (GPS) capabilities tied to an onsite base station was 
used to remove the contaminated soil.  Prior to excavation activities, GPS coordinates of 
existing grades were collected.  This GPS data was used to ensure soil was excavated to the 
appropriate depth.  As an additional measure, Amec routinely verified excavation depths by 
hand.  Excavated soils were stockpiled adjacent to the southern edge of the Support Zone 
pending offsite disposal.  See Section 3.1.11 for loading, transportation, and disposal 
procedures.  Copies of the waste profile, manifests and weigh tickets are included in 
Appendices E, F, and G, respectively.   

Soils below the excavations were left in place and covered with Mirafi® 140NL orange 
demarcation fabric and covered with clean fill to previous grade.  See Appendix K for a copy of 
the demarcation fabric specification sheet.  Site soils that were excavated to two feet were 
replaced with 18 inches of clean fill and 6 inches of topsoil, both obtained from an approved 
offsite borrow source, and then seeded.  Site soils that were excavated to 6 inches were 
replaced by 6 inches of topsoil and then seeded.  Daily imported fill load tickets are included in 
Appendix H.  See Section 3.1.13 for information regarding seeding and Site restoration.  

As discussed in the 2014 Work Plan, Site soils were not excavated during the construction of 
the extended Support Zone.  An area located beneath the southeast corner of the Support Zone 
required excavation based on ABS results (see Figure 3.3).  That portion of the Support Zone 
was removed and the clean material used to create the Support Zone surface was stockpiled.  
The soil in the area was then excavated, a demarcation layer was placed at the bottom of the 
excavation, and the stockpiled material was used as backfill. 

Soils from Cells 23 and 31 were excavated to two feet (see Figure 3.3); however, for safety 
reasons, the excavation stopped a minimum of six feet from the steep embankment along the 
eastern edge of these Cells.  Several bags containing copper concentrate were removed from 
Cell 31 during this excavation.  Per the July 10, 2013 Foundation Cleaning Site Walk Meeting 
Minutes presented in the 2014 Work Plan, five sidewall verification samples were collected from 
the undisturbed soil adjacent to the steep embankment and four verification samples were 
collected from the soil beneath the former location of the copper concentrate bags.  No staining 
was noted, thus verification sample locations were not biased.   

Results of the verification samples indicated three samples collected along the sidewall 
exceeded NRDCC for lead and/or arsenic.  This area, however, is subject to a restrictive 
covenant placed on that portion of the Site which lies within 80 feet of the water’s edge and 
requires the property owner to maintain a cover over exposed stamp sands in the manner 
described in the Torch Lake Record of Decision dated September 30, 1992.  Figure 3.4 shows 
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the locations of the verification samples.  Results of these verification samples are presented in 
Table 3.6 and laboratory analytical is included in Appendix D. 

Equipment used in the Exclusion Zone was decontaminated using a pressure washer.  Rinse 
water was collected and transferred to the Power Plant basement for treatment by the onsite 
water treatment system.  Spent PPE was disposed with the excavated soil at K&W Landfill. 

Per the Michigan State Historic Preservation Office (SHPO) Memorandum of Agreement (MOA), 
an archaeologist was onsite during soil excavation activities and during foundation cleaning 
activities (see Section 3.1.10) to ensure all work was carried out in accordance with the August 
28, 2013 Cultural Resources Mitigation Plan.  A Recordation Package will be prepared and 
submitted to the appropriate parties identified in the MOA at a later date.  

As discussed in the 2014 Work Plan, in May 2014, samples were collected from 28 cells that 
previously exceeded the RCRA “20 Times Rule” for lead and/or arsenic (Figure 3.5).  These 
newly collected samples were analyzed for lead and/or arsenic.  Results are presented in Table 
3.7 and laboratory analytical is included in Appendix D.   No samples exceeded the RCRA “20 
Times Rule” for arsenic.  Those samples with lead concentrations above the RCRA “20 Times 
Rule” were analyzed by toxicity characteristic leaching procedure (TCLP) analyses for disposal 
purposes (Figure 3.6).  Laboratory results indicated that the top six inches of the southwest 
corner of Cell 45 (Cell 45SW) exceeded the TCLP criterion for lead (Figure 3.7).  No other 
locations exceeded TCLP criteria.  Results are presented in Table 3.8.  See Appendix D for 
laboratory analytical.  The bottom 18 inches of Cell 45SW did not exceed TCLP criteria and was 
disposed according to procedures described in Section 3.1.8. 

Based on the bench study results described in the approved amendment to the 2014 Work 
Plan, a 3% by weight mixture of EnviroBlend CS (EBCS) was applied to the top six inches of 
Cell 45SW in September 2014.  An excavator bucket was used to uniformly blend approximately 
2.5 tons of the EBCS amendment into the lead impacted soil.  Workers donned Level C PPE 
during application of the amendment.  Dust suppression, personal and perimeter air monitoring 
were completed as described in Section 3.1.12.  The amended soil was left overnight.  Four 
grab samples of the amended soil were collected the following day and sent to TestAmerica for 
analysis of lead by TCLP.  Results indicated the amended soil did not leach lead above the 
criterion and the soil was disposed as non-hazardous (see Appendix D for laboratory analytical).  
A separate waste profile was obtained for the amended soil and approximately 61.95 tons of 
amended soil was disposed in October 2014 as non-hazardous ACWM at K&W Landfill 
according to the procedures described in Section 3.1.11.  Copies of the waste profile, manifests 
and weigh tickets are included in Appendices E, F, and G, respectively. 

Including soil berms, debris piles, soils excavated during Support Zone construction, and the 
amended soil from Cell 45SW, a total of approximately 11,844 tons of contaminated soil was 
disposed as non-hazardous ACWM at K&W Landfill.   

3.1.9 Soil Cover 
Per the approved 2014 Work Plan, a National Emission Standards for Hazardous Air Pollutants 
(NESHAP) Standard 61.151 compliant cover system was placed over Site soils exceeding 1% 
asbestos concentration.  A demarcation layer consisting of a geotextile fabric and two feet of 
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clean imported soil (18 inches of sand and 6 inches of topsoil) was placed over these soils.  
Daily imported fill load tickets are included in Appendix H.  To account for potential drainage 
issues, the fill material was extended beyond the covered areas at an approximate 1:5 slope.  
Cells 6, 54, and 63 did not require remediation; however, cover material was placed to prevent 
drainage issues.  A demarcation layer was not placed beneath these areas.  Figure 3.8 shows 
all areas where the cover system was placed and a final topographic Site survey is included in 
Appendix L. 

The cover system was placed using a bulldozer equipped with a GPS system to ensure the 
appropriate amount of fill material was placed.  In addition, Amec routinely measured the depth 
of the fill material by hand.  Imported sand was compacted with a vibratory roller to a minimum 
of 90% of the dry density.  A third party technician completed compaction testing across the 
Site.  See Appendix I for a copy of the compaction test results. 

A drainage ditch traversed an area requiring a two foot cover (Cell 71).  A 12-inch diameter 
culvert was installed in order to facilitate placement of the cover system.  HDPE pipe was 
installed per AASHTO M294 according the specifications outlined in the approved Cell 71 
Culvert Installation amendment to the 2014 Work Plan. 

A residential trailer located at the southwest end of the Site was located over an area requiring a 
two foot cover (Cells 5 and 12).  The trailer was moved approximately 50 feet to the west to 
allow for placement of the cover system. 

A total of 34,297 cubic yards (cyd) of sand and 8,312 cyd of topsoil were imported, including 
material used to backfill the Power Plant basement and trenches in the Stamp Mill foundation 
(see 3.1.10).    

3.1.10 Foundation Cleaning 
Per the July 10, 2013 Foundation Cleaning Site Walk Meeting Minutes, onsite foundations were 
cleaned and/or covered with clean fill material.  As discussed in Section 3.1.8, an archaeologist 
was present during foundation cleaning activities per the 2013 Cultural Resources Mitigation 
Plan.    

Soil, vegetation and debris on the surfaces and in trenches/pits of the former building 
foundations were removed and disposed as ACWM.  Small excavation equipment and hand 
tools were used to remove the soil.  The soil/debris was stockpiled adjacent to the southern 
edge of the Support Zone pending disposal.  See Section 3.1.11 for soil loading, transportation, 
and disposal methods.  As the soils were removed, the surfaces of the foundations were 
washed using a portable pressure washer.  Dirt, sediment, and rinse water were directed toward 
contaminated soil for excavation.   

Soils accumulated in trenches and other depressions less than two feet deep in the surface of 
the Stamp Mill were removed using hand tools.  These shallow trenches and depressions were 
left uncovered.  Wooden planks were found in several trenches.  Per the onsite archaeologist, 
this wood was historically significant to the Site and was therefore pressure washed to remove 
any contamination and left in place.   
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Visible ACM was removed by hand from trenches and depressions greater than two feet deep.  
An orange demarcation layer was placed, and the trench backfilled with a minimum of two feet 
of clean fill.  Soil and debris were not removed from these areas unless necessary for 
placement of the clean fill.  Trees were removed from the trenches, stockpiled and left onsite.  
As described in Section 3.1.13, topsoil and seeding were placed over trenches that were likely 
to erode; however, fully contained trenches such as the rock bins had only sand placed.  

During foundation cleaning, workers kept a minimum of six feet away from the southeast edge 
of the Stamp Mill foundation that is collapsing into Torch Lake.  The crumbling brick foundation 
located on the shoreline of Torch Lake (see Figure 2.1) was cleaned to the extent possible, a 
demarcation layer was laid and the interior backfilled with two feet of clean fill.  Due to the 
historical significance of the bricks and the dilapidated condition of the structure, the adjacent 
brick piles were left in place. 

The southeast portion of the former Boiler House foundation was significantly damaged with 
numerous holes/cracks.  The poor condition of the foundation made cleaning activities 
extremely difficult.  Additionally, any equipment used to clean the foundation would likely cause 
further damage; therefore, a cover was placed over this area of the former Boiler House 
foundation.  The west and north portions of the foundation, however, were left uncovered, as 
depicted on the final topographic Site survey included in Appendix L.  

As shown of Figure 3.8, a two foot cover system was placed over soils adjacent to the former 
Still House foundation.  The initial intent was to leave this foundation exposed; however, to 
prevent potential drainage issues, the foundation was cleaned and then covered with two feet of 
clean fill material, as depicted on the final topographic Site survey included in Appendix L.  

Workers donned Level C PPE during foundation cleaning activities. Dust suppression methods 
and personal and perimeter air monitoring were conducted during these activities as described 
in Section 3.1.12. 

Equipment used for foundation cleaning was decontaminated using a pressure washer.  Rinse 
water was collected and transferred to the Power Plant basement for treatment by the onsite 
water treatment system prior to basement backfilling activities were complete.  Spent PPE was 
disposed with the cleared material at K&W Landfill. 

A total of approximately 2,769 tons of material was removed from the foundations and disposed 
as non-hazardous ACWM at K&W Landfill.  Copies of the waste profile, manifests and weigh 
tickets are included in Appendices E, F, and G, respectively.  

3.1.11 Soil Loading, Transportation and Disposal 
Prior to loading ACWM, trucks entered the Support Zone and were lined with 6-mil polyethylene 
sheeting (poly).  An excavator was used to load the material from its staged location into the 
trucks.  Care was taken to not spill contaminated material onto the surface of the Support Zone; 
however, if this occurred, the spilled material was immediately cleaned up using hand tools.  A 
pressure washer was used to decontaminate the excavator bucket and wash water was either 
directed to the basement prior to backfill activities, or to contaminated soil for disposal.   
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To prevent airborne emissions during transit, the poly was folded over the loaded material and 
secured with adhesive.  The tops of the trucks were then tarped and secured.  Each truck load 
was properly labeled, manifested, transported, and disposed of as ACWM at K&W Landfill.  Due 
to the topography of the Support Zone, traffic was stopped when trucks exited the Site.  A copy 
of the Michigan Department of Transportation (MDOT) permit is included in Appendix C.   
 
In total, approximately 27,844 tons of material (including soil, berms, debris piles, demolition 
debris, basement debris, and spent treatment system media) was disposed at K&W Landfill 
from 2012 to 2014.  Copies of manifests from 2012, 2013 and 2014 are included in Appendix F 
and weigh tickets are included in Appendix G.   

3.1.12 Air Monitoring 
Air monitoring, including personal, perimeter and total dust monitoring, was performed during 
any activities that had the potential to disturb contaminated soil.  Total dust monitoring was 
performed to ensure nuisance dust and lead dust were not generated.  Personal asbestos air 
monitoring was also performed during these activities in 2012 and 2013.  In August 2014, with 
agreement with the USEPA, changes were made to air monitoring procedures to include 
personal asbestos and personal lead monitoring.   

In 2012 and 2013, perimeter air samples were collected and analyzed by phase contrast 
microscopy (PCM) to detect structures collected on the sampling filters (not asbestos fibers 
specifically).  Results were compared to the Permissible Exposure Limit (PEL) of 0.1 f/cc.  No 
detectable fiber concentrations were ever reported.  In August 2014, with agreement with the 
USEPA, perimeter air sampling procedures were modified to include a higher volume of 
collection.  Samples were analyzed by PCM and compared to the Regional Screening Level of 
0.001 f/cc.  Samples with PCM results exceeding 0.001 f/cc were then analyzed by transmission 
electron microscopy to determine the presence or absence of asbestos.  No detections of 
asbestos were reported.  See the 2014 Work Plan and 2014 Health and Safety Plan for further 
details.  

Water trucks and portable pressure washers were used to keep materials wetted to 
minimize/prevent dust.  In the event that dust readings began to increase, or if visible dust was 
observed, work was stopped until water was applied to the material. 

Perimeter air monitoring results from 2012, 2013, and 2014 are presented in Tables 3.9, 3.10, 
and 3.11, respectively.  No detections of asbestos were reported.  Personal air monitoring 
results from 2012, 2013, and 2014 are presented in Tables 3.12, 3.13, and 3.14, respectively.  
Personal air results did not exceed the PEL of 0.1 f/cc.  Laboratory analytical results are 
presented in Appendix D.  Dust monitoring records are included in Appendix M. 

3.1.13 Site Restoration 
As discussed in Section 3.1.8, a minimum of six inches of topsoil was placed over all disturbed 
areas (excluding the Support Zone and water treatment system staging pad) to allow for grass 
growth.  G&J Site Solutions was contracted to complete Site seeding and mulching.  A MDOT 
Michigan Class A Seed Mix composed of 40% Creeping Red Fescue, 30% Kentucky Bluegrass 
and 30% Perennial Ryegrass was applied to all disturbed areas.  Seeding was completed by 
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rotary tillage across the majority of the Site; however, areas where tillage equipment could not 
reach, such as small trenches on the Stamp Mill foundation, were hydroseeded.  Straw was 
placed over the seed and a spray tack applied to keep the hay in place.  Once the grass is 
established, the temporary SESC controls will be removed.  The chain link fence surrounding 
the north, west, and south Site perimeter will remain in place.  

As discussed in the 2014 Work Plan, a restrictive covenant has been recorded on the deed for 
the Property by the Owner to ensure that the property is used only for non-residential purposes, 
to prevent potentially unacceptable exposures to hazardous substances remaining on the 
property after the removal action is complete, and to protect elements of the remedy 
constructed on the site (e.g., engineered barriers) from disturbance or damage which could 
degrade their performance or effectiveness.  In accordance with the restrictive covenant, a final 
as-built topographic Site survey was completed on November 4, 2014.  A copy of this survey is 
included in Appendix L. 

3.1.14 Public Information and Community Relations Activities 
Amec posted weekly perimeter air monitoring results and a figure showing where the air 
samples were collected at the Lake Linden Village Hall to communicate with the community that 
no asbestos left the Site. An example of the weekly postings can be found in Appendix N. 

3.2 TREATMENT, DISPOSAL, OR ALTERNATIVE TECHNOLOGY APPROACHES PURSUED 
As discussed in Section 3.1, numerous waste streams were created at the Site.   These wastes 
were incinerated, recycled, and/or disposed of in approved landfills.  Table 3.15 summarizes the 
materials and quantities disposed of, the methods of disposal, and the locations of the disposal 
facilities.  All disposal facilities were approved to receive waste regulated by the CERCLA Off-
Site Rule.  Copies of waste profiles, manifests, and weigh tickets are included in Appendices E, 
F, and G, respectively. 

3.3 COST INCURRED 
The total cost incurred in complying with the AOC was approximately $7,433,438.  Copies of 
contracts and invoices related to the removal action are included in Appendix O and Appendix 
P, respectively.   
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4.0 DIFFICULTIES ENCOUNTERED 
This section describes items that affected response actions.  
 
AOC Delay 
Preliminary activities were completed at the Site in 2011; however, the AOC between the 
USEPA and Honeywell was not signed until May 18, 2012.  Additional Site investigations were 
then completed in the summer of 2012 and as a result, construction activities did not begin until 
October 2012.  Due to weather restrictions, Site activities were discontinued the week of 
November 11, 2012 and did not resume until June 18, 2013. 

July 2013 Site Shutdown 
Amec submitted the SHPO Section 106 Application to the USEPA in November 2012. The 
document determined that planned activities could have an adverse effect on the historical 
structures present at the Site.  On July 11, 2013, a few days before the planned demolition of 
the Power Plant building, the SHPO issued a “cease and desist” order and the USEPA 
acknowledged the SHPO’s authority.  The order stopped all work onsite by banning the building 
demolition, soil excavation, and foundation cleaning activities that could damage the structures.  
Amec and Honeywell worked diligently to provide the USEPA and SHPO additional information. 
On August 5, 2013, SHPO approved the building demolition; however, all other Site activities 
were not allowed until an MOA was established between the USEPA and SHPO.  The Site was 
shut down for 38 days.  The MOA was not finalized until May 2014.   

Change in Scope of Work 
On July 19, 2012, the USEPA approved the Site Work Plan prepared by Amec on behalf of 
Honeywell.  The Work Plan stated “The soil removal action for asbestos will be based on ABS 

sample results. The asbestos in soil sampling will be used to select where ABS sampling will be 

conducted.”  However, on July 24, 2013, USEPA determined that soil exceeding 1% asbestos 
concentration should also be addressed.  An agreement was reached between the USEPA and 
Honeywell to cover the 1% asbestos containing soil with a NESHAP compliant 2-foot cover 
system.  Amec prepared a revised Work Plan that was approved by the USEPA on July 25, 
2014.   

Site Location and Short Work Seasons 
Due to the geographic location of the Site, work seasons are relatively short.  Weather 
restrictions precluded basement dewatering activities from beginning in 2013 after the delays 
caused by the 2013 Site shutdown and change in the scope of work.  Basement dewatering and 
demolition, therefore, was not completed until 2014. 

Discovery of PCB-Containing Capacitors 
The discovery of PCB containing capacitors in the basement stopped all work activities in the 
basement until further investigation was completed.  As a result, backfilling activities were 
delayed, resulting in additional days of treatment system operations. 
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