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1.0 Introduction 
This revised Focused Feasibility Study (FFS) has been prepared for the portion of the Joslyn Manufacturing 
& Supply Co. Site (Joslyn Site or Site) generally known as the West Area and two adjacent residential lots 
owned by Joslyn. These areas, collectively, are designated as Operable Unit 5. The subject of this FFS is 
Operable Unit 5. The Joslyn Site is located north of the intersection of Azelia Avenue North and 
Lakebreeze Avenue North in Brooklyn Center, Hennepin County, Minnesota. It is bounded to the south by 
residential development, by Middle Twin Lake to the west, by an active Canadian Pacific Railway track to 
the north, and State Highway 100 to the east (Figure 1). The United States Environmental Protection 
Agency (U.S. EPA) Site Identification Number is MND044799856. The lead regulatory agency for this Site is 
the Minnesota Pollution Control Agency (MPCA). This FFS supersedes the FFS documents that were 
originally submitted in February 2011 (Barr, 2011), June 2012 (Barr, 2012b), and July 2013 (Barr, 2013). 

1.1 Site History – Wood Treating 
The Joslyn Site was used for wood-treating operations from the 1920s until its closure in 1980. The 
primary purpose of the wood-treating operations at the Site was the production of wooden utility poles 
that had been treated with preservatives. The Site also produced lesser quantities of treated wooden 
railroad ties, treated wooden pilings, and cross-arms for wooden utility poles. Three methods of wood 
treatment were used at the Site: butt-dip treatment (from facility origin to about 1965), thermal treatment 
(from 1940s until close), and pressure treatment (from 1965 to close). The wood preservatives used at this 
facility included creosote, pentachlorophenol (PCP), and copper-chromium arsenate. Creosote was the 
only fluid used in butt-dip treatment and PCP was the only treating fluid used in the thermal treatment 
process. Although all three preservatives were used at different times in the pressure treatment system, 
PCP was the primary treating chemical used in this process (Barr, 1996). 

1.2 Site History – Investigation and ROD Remedial Actions 
On May 30, 1985, the MPCA and Joslyn entered into a Response Order by Consent (Consent Order) to 
continue the investigation and cleanup of the Joslyn Site (MPCA, 1985). This investigation led to interim 
response actions that addressed areas of significant soil contamination through excavation and offsite 
disposal. On July 31, 1989, a Record of Decision (ROD) specified remedies for the four operable units 
defined at the Joslyn Site (MPCA, 1989). 

•	 Installation, operation, and maintenance of a groundwater pump-out system (OU1 for shallow 
groundwater and OU2 for middle-sand groundwater); 

•	 Installation, operation, and maintenance of a dense non-aqueous phase liquid (DNAPL) pumpout 
system (OU3); 

•	 Onsite biological treatment of the contaminated soil that remained after the 1988 interim
 

response action (OU4); and
 

•	 Regional groundwater and surface water monitoring (OU1, OU2, and OU3). 
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The OU4 remedy consisted of excavation of soil contaminated with the wood-treating fluids, followed by 
biological treatment of those soils in an onsite land treatment unit (LTU). The OU4 remedy was targeted at 
soils in the unsaturated zone, although excavation occurred below the water table where practicable as 
required by the ROD. The ROD also specified that following soil treatment, the LTU was to be closed. 

1.3	 Site History – Integration of Site Redevelopment and the ROD 
Remedies 

In 1998 and as OU4 remedial actions were being completed, the MPCA requested that Joslyn conduct a 
soil sampling program to assess the presence of polynuclear aromatic hydrocarbons (PAHs), PCP, and 
dioxins/furans in accessible soils across the Site. The prospective site redeveloper conducted this 
investigation in 1998 and 1999 (Earth Tech, 1999a; Earth Tech 1999b). As a result of this release sampling 
investigation, the Site was divided into two areas – the redevelopable portion of the Site and the West 
Area. On the redevelopable portion of the Site, site redevelopment activities have since been completed. 
The West Area was identified as an area of the Site requiring additional investigation and possible 
remediation. 

With the exception of the West Area, the Joslyn Site has been redeveloped as part of three separate 
phases. Redevelopment activities were undertaken by Real Estate Recycling, Inc. with the cooperation of 
Joslyn and under the oversight of the MPCA. Since 1999, three buildings for light industrial use have been 
constructed, along with their associated parking lots, stormwater ponds, and an extension of Azelia 
Avenue. The groundwater and DNAPL remedies (OU1, OU2, and OU3) continue to operate effectively 
following redevelopment (MPCA, 2004a). Site redevelopment features (buildings, driveways, and areas of 
clean-vegetated soil) provided the closure of the previously described LTU. With the closure of the LTU, 
the remedy for OU4 on the developed portion of the Joslyn Site was complete—resulting in a partial 
deletion of the Site from the Minnesota Environmental Response and Liability Act (MERLA) Permanent List 
of Priorities (PLP) and from the federal Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) National Priorities List (NPL). 

1.4	 Site History – Middle Twin Lake 
Due to its location adjacent to the Joslyn Site, numerous investigations have been conducted at Middle 
Twin Lake to determine whether releases to the lake from the Joslyn Site have occurred, and if so, whether 
or not there are unacceptable risks to human health and the environment. The 1998 and 1999 release 
sampling investigation discussed in Section 1.3 triggered additional studies due to the identification of 
soil contaminated with dioxin/furans within the West Area. This section briefly describes the studies 
related to Middle Twin Lake that have been conducted since 1999. 

In 2003, the MPCA retained Bay West, Inc. to collect sediment samples from Middle Twin Lake to 
determine whether contaminants of concern (COCs) had been released from the Joslyn Site. The sampling 
results were presented in a June 2004 report which concluded that a release of COCs from the Joslyn Site 
into Middle Twin Lake sediments had occurred (Bay West, 2004). Joslyn questioned the conclusions cited 
in the report. 
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In 2004, a fish tissue study was completed on fish collected from Middle Twin Lake to help determine 
whether COCs had been released from the Joslyn Site, and if so, whether human health could be 
endangered by the consumption of fish obtained from Middle Twin Lake. The data were presented in 
2005 (Barr, 2005b) and reviewed by the Minnesota Department of Health (MDH) in conjunction with the 
United States Department of Health and Human Services. A Health Consultation was prepared which 
showed that, of the COCs at the Joslyn Site, only dioxin/furans were present at elevated concentrations in 
the fish tissue (MDH, 2006). 

The study noted that while concentrations of dioxin/furans in the fish tissue were five to forty times the 
respective concentrations measured in reference lakes selected for the study due to their similarity to 
Middle Twin Lake, the dioxin/furans concentrations did not differ significantly from concentrations found 
by the EPA in a study of 58 lakes in Minnesota. MDH considers dioxin/furans concentrations in fish in 
Middle Twin Lake to present no apparent public health hazard at this time if fish consumption advice is 
followed. MDH recommended that additional sediment samples be collected to determine if there is a 
human health risk from direct exposure to the sediments and to determine if there is a future risk to fish if 
sediments are disturbed. The fish tissue study is discussed in further detail in Section 3.2.1.1. 

Joslyn completed an additional sediment sampling and analysis study in September 2007 and submitted 
results to the MPCA in a December 2007 report (Barr, 2007c). The MPCA concluded that the sampling 
results indicated that the concentration of polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans in sediments, both in the beach and non-beach study areas, were below the sediment 
screening value proposed by the MDH for the Joslyn Site project and that no further assessment was 
necessary. The 2007 study is discussed in further detail in Section 3.2.1.2. 

1.5	 Operable Unit 5 – The West Area and Two Residential Lots South 
of the West Area 

As indicated in Section 1.3, the Joslyn Site is now divided into two discrete areas: the eastern portion of 
the Site that has been delisted and redeveloped for commercial use, and the undeveloped western 
portion known as the West Area (Figure 2). The West Area, which remains on the MPCA’s PLP and the U.S. 
EPA’s NPL, will be designated as a portion of Operable Unit 5 (OU5). Also included in OU5 are two Joslyn-
owned residential lots located adjacent to and immediately south of the West Area (designated the 
Southern Lots). Figure 3 highlights the land parcels that are described in the remedial alternatives 
presented in this FFS. The term “OU5” shall mean the combined parcels of the West Area and the 
Southern Lots. 

Sections 2 and 3 of this document present background information about OU5. Sections 4 and 5 describe 
and evaluate remedial alternatives considered as part of this FFS, and Section 6 identifies a recommended 
remedial alternative for OU5. This FFS follows the guidelines established in “Guidance for Conducting 
Remedial Investigations and Feasibility Studies Under CERCLA” (U.S. EPA, 1988) and is in fulfillment of 
requirements included in the Consent Order for the Site (MPCA, 1985). This FFS supports the preparation 
of a Record of Decision (ROD) that will document the selected remedy for OU5. 
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The process for selecting the remedy will be in accordance with CERCLA (U.S. EPA, 1980), as amended by 
Superfund Amendments and Reauthorization Act of 1986 (U.S. EPA, 1986), and, to the extent practicable, 
the National Oil and Hazardous Substances Pollution Contingency Plan, more commonly known as the 
National Contingency Plan (NCP) [U.S. EPA, 1994]. The selected remedy, once approved by all parties, will 
be implemented in conformance with the May 1985 Consent Order between Joslyn and the MPCA. 
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2.0 Operable Unit 5 Background 
Operable Unit 5 consists of the West Area (the undeveloped 11.1-acre parcel of land located adjacent to 
the eastern shore of Middle Twin Lake) and the Southern Lots (two parcels immediately south of the West 
Area also owned by Joslyn). This section describes both areas and summarizes the environmental 
investigations that have been undertaken in OU5. 

2.1 Description and Setting of West Area 
The West Area is comprised of wetlands and wooded upland. Soils in the West Area consist of fill, as well 
as native lacustrine fine sands, silts and clays and peat in the wetland portions. Historic aerial photographs 
show that a pond was present in the southern portion of the West Area prior to 1950 (designated Pond 
C). A shallow constructed waterway, sometimes referred to as the “former ice chute”, once existed across 
the northern portion the West Area. In the mid-1960s, an embankment for a railroad spur was placed 
from west to east across the central portion of the West Area. In 1999, it was recommended by the 
Minnesota Department of Natural Resources (MDNR) that the former spur be restored to an elevation 
that would more clearly define the MDNR regulatory jurisdiction on Twin Lake (MDNR, 1999). The 
“northern wetland” is under the jurisdiction of the MDNR since it is considered a public water of the state. 
The “southern” wetland is not considered a public water of the state, but is subject to Minnesota Wetland 
Conservation Act (WCA) jurisdiction as administered through the Shingle Creek Watershed Management 
Commission (SCWMC). In addition, the “northern” and “southern” wetlands are both under the jurisdiction 
of the United States Army Corps of Engineers (USACE) since the wetlands are part of, or adjacent to, Twin 
Lake which is considered a water of the United States.1 Although the terms “northern wetland” and 
“southern wetland” will be used in subsequent sections of this FFS, it is acknowledged that both areas are 
hydrologically connected. 

As part of the sampling conducted in 1999, a map was created organizing the West Area into a number of 
logical sub-areas (Figure 2). The delineation of each sub-area was based on topography, history of fill 
placement as observed in historic aerial photographs, and vegetation patterns. WA-1, WA-2, and WA-3 
are generally upland areas on the eastern edge of the West Area adjacent to the former wood-treating 
areas on the Site. Historic fill placement was observed in these three sub-areas during review of Site aerial 
photographs. WA-4 and WA-5 are located on the western edge of the West Area adjacent to Middle Twin 
Lake and consist primarily of forested upland. WA-6 is located in the south-central portion of the West 
Area, and represents the approximate location of a former steam-boiler blowdown disposal pond at the 
facility (Pond C). Pond C was used for that purpose from sometime prior to 1944 until approximately 1950. 
WA-6 was further subdivided into WA-6S, WA-6MID and WA-6N based on historic site features, including 
the former railroad spur which had intersected Pond C. WA-7 is a shallow marsh located in the north-
central portion of the West Area. WA-8 is defined as the east-west former rail spur located in the central 
portion of the West Area. 

1 The USACE will be asked to make an official jurisdictional determination prior to the implementation of the 
remedy. 
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Surface water runoff from most of the Joslyn Site has historically flowed through the West Area to Middle 
Twin Lake. However, the topography, porous soils, and vegetation likely resulted in minimal historical 
runoff except during extreme rainfall events. With redevelopment of the Site, runoff from approximately 
48.6 acres, which includes the original 36-acre Site as well as a portion of the surrounding area, is now 
routed through the West Area. Runoff accumulates in the wetland located in the southern portion of the 
West Area and either evaporates or infiltrates into the groundwater except during very high runoff or lake 
flooding events when the low point along the old railway spur is overtopped (the approximate elevation 
of the low point along the railroad spur is 852.2 feet mean sea level [MSL]). A complete discussion of 
surface water runoff from the Site is presented in the Barr technical memorandum entitled “Joslyn 
Brooklyn Center Site – West Area Hydrologic Evaluation” (Barr, 2004b) submitted to the MPCA with 
Joslyn’s response to the West Area Remedial Investigation Report comments and modifications (Barr, 
2004a). 

Most of the ground surface within the West Area falls below the elevation of the 100-year frequency flood 
level of Middle Twin Lake. During periods of high runoff and/or precipitation, the water level of Middle 
Twin Lake can remain elevated for long periods (sometimes weeks or months). The 100-year frequency 
flood level, the ordinary high water level (OHWL), and the normal water level (NWL) for Middle Twin Lake 
are 856.0, 853.1, and 851.5 feet MSL, respectively. 

The 100-year flood elevation was obtained from the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Map (FIRM) [FEMA, 2004] and checked for agreement with the unpublished FEMA 
Digital Flood Insurance Rate Map (DFIRM). The OWHL was obtained from the MDNR Lake Finder records. 
The OHWL is a reference elevation that defines the Minnesota Department of Natural Resources’ 
regulatory authority over work that is proposed to alter the course, current or cross section of public 
waters and public water wetlands (Minnesota Statutes, 103G). For lakes and wetlands, the OHWL is the 
highest water level that has been maintained for a sufficient period of time to leave evidence on the 
landscape. The normal water elevation was obtained from SCWMC and represents the outlet elevation of 
the Upper, Middle, and Lower Twin Lakes system. The limits of the OHWL and the 100-year frequency 
flood level of Middle Twin Lake are shown on Figure 3. 

Groundwater and lake level monitoring has been conducted at the Site for over 30 years, and data 
confirm that groundwater flows from Middle Twin Lake to the east-southeast. The Site groundwater 
remediation system effectively captures both the groundwater from near the water table and from an 
isolated sand unit located at an intermediate depth 60 to 100 feet below ground surface. The aquifer 
transmissivity is relatively high, so the effect of the pump-out system is rarely discernible in the water level 
monitoring. Water quality monitoring data, however, confirm that the pump-out system has been 
effective in preventing the migration of contaminants to either the groundwater downgradient of the Site 
or into the lower underlying aquifer. A groundwater model for the site is used to simulate the capture 
zone of the groundwater remediation system. The model was updated in 2015 to improve the model’s 
accuracy at predicting the zone of groundwater capture by the pumpout system (Barr, 2015b). The zone 
of capture area simulated with the 2015-refined model covers the full extent of the West Area, the 
Southern Lots, and extends well beyond the estimated extent of the groundwater contamination plume, 
both north and south of the site. 
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The West Area wetland boundaries were initially delineated in 2007 (Barr, 2007b) and updated in 2012 
(Barr, 2012c). The 2012 wetland delineation was approved in 2013 (SCWMC, 2013). 

2.2 Description and Setting of the Southern Lots 
The Joslyn-owned Southern Lots total approximately 0.6 acres. Currently zoned for residential use, roughly 
half of the areas of both parcels fall within the 100-year flood elevation of Middle Twin Lake (856.0 ft. 
MSL). Soils in the Southern Lots consist of fill, as well as native lacustrine fine sands, silts, clays, and peat. 
The majority of the area is forested with trees and shrubs including buckthorn, boxelder, green ash, 
willow, and elm. 

A wetland delineation was conducted on the Southern Lots in 2012 (Barr, 2012c) and approved in 2013 
(SCWMC, 2013). 

2.3 Historical Investigations and Remedial Actions 
Over the past 25 years, several environmental investigations have been conducted at the Joslyn Site to 
determine the magnitude and extent of PAH, PCP, and dioxin/furan (expressed as tetrachlorodibenzo-p-
dioxin [TCDD] Toxicity Equivalency Quotient [TEQ], or TCDD-TEQ) soil contamination in OU5. The West 
Area, Southern Lots, and other related historical investigations are detailed in the following paragraphs. 

2.3.1 West Area Investigations 
Sampling and analysis activities were conducted in the West Area in 1981, 1986, 1997, 1998 and 1999 and 
the results are summarized in the Sampling and Analysis Plan – Supplemental West Area Characterization 
(Barr, 2000). MDH also summarized information for the Site in a Public Health Assessment (MDH, 2002). To 
more fully characterize the potential ecological and human health risks associated with exposure to 
environmental conditions in the West Area and to aid in identifying appropriate and cost-effective 
remedial options for the West Area, Joslyn conducted additional soil sampling in 2003 along east-west 
transects across the West Area. The results of this effort are summarized in West Area Remedial 
Investigation Report (Barr, 2003). Joslyn conducted two additional soil investigations in the West Area 
since publication of the 2013 FFS. A pre-design soil investigation was completed in January, 2014 (Barr, 
2014) and an additional soil characterization investigation was completed in February, 2015 (Barr, 2015a). 
For ease of comparison, the historical soil sampling locations for each of the reports mentioned above are 
presented on Figure 4a and the results are presented in the tables in Appendix A of this FFS. 

As shown on Figure 4a and in the tables in Appendix A, historical soil sampling results show significant 
differences in the concentrations of COCs within the sub-areas. Sub-areas WA-4 and WA-5 have not been 
significantly impacted by former operations at the Joslyn Site. Conversely, surface soils within sub-areas 
WA-6MID and WA-6S have been impacted. Concentrations of COCs in samples collected from sub-areas 
WA-1, WA-2, WA-3, WA-6N, WA-7 and WA-8 are generally less than those measured in samples collected 
from sub-areas WA6-MID and WA-6S. Taken together, TCDD-TEQ concentrations in individual West Area 
surface soil samples range from non-detectable to 176,621 ng/kg (parts per trillion, or ppt).  PCP 
concentrations in West Area soils range from non-detectable to 120 mg/kg (parts per million, or ppm), 
and PAH concentrations, expressed as benzo(a)pyrene (BaP) equivalents range from non-detectable to 
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350 mg/kg. As described in Section 2.3.3, portions of WA-3 with higher PCP and PAH concentrations were 
subsequently excavated. 

One north-south oriented cross section and two east-west oriented cross sections, each showing general 
site geology and dioxin concentrations, are shown on Figure 4b and Figure 4c, respectively. As shown on 
the cross sections, the dioxin concentrations generally show a decreasing trend both to the west and with 
depth. 

2.3.2 Southern Lots and Roadway Investigations 
Sampling activities conducted on and adjacent to the Southern Lots in 2003, 2004, 2005, and 2009 are 
summarized in a December 2, 2009 letter to Steve Schoff of MPCA (Barr, 2009). Historic sample locations 
are shown on Figure 4b and the results are presented in the tables in Appendix A. The 2003 data showed 
that PAHs and PCP were not present at concentrations of concern. The 2004 work demonstrated that 
concentrations of TCDD-TEQ previously observed on the Southern Lots did not extend to areas to the 
south of the Southern Lots. Based upon the 2005 data, it was concluded that although the surficial soils 
on the Southern Lots met MPCA residential SRVs for TCDD-TEQ, additional data were needed to evaluate 
the TCDD-TEQ concentrations present in the entire upper four feet of the Southern Lots. Data reported 
for four composite soil samples collected from the Southern Lots in 2009 support a conclusion that the 
south parcel of the Southern Lots will not require additional investigation or remediation. However, the 
upper four feet of that portion of the north parcel that is located within the 100-year floodplain of Middle 
Twin Lake will need to be remediated as part of OU5 (MPCA, 2005b). Taken together, the TCDD-TEQ 
concentrations reported for samples collected from the Southern Lots ranged from 0.465 ng/kg to 644 
ng/kg. 

2.3.3 Other Related Historical Investigations 
Portions of the West Area have been investigated and/or remediated as part of the implementation of the 
OU4 remedy (excavation and onsite land treatment of contaminated soils). Investigations and/or response 
actions to address portions of the West Area during remedial actions associated with OU4 were 
conducted in 1981, 1986, 1997, 1998, and 1999 and are summarized in the following paragraphs. 
Historical excavation areas are shown on Figure 2. 

Pond C Area 
An investigation of the Joslyn Site disposal ponds, including Pond C which had been located at the West 
Area, was conducted in 1981 (Barr, 1981). Hazardous waste, as defined at the time of the investigation, 
was not observed at Pond C and subsequent investigations and response actions were focused on other 
areas of the Joslyn Site. The Pond C area was investigated again in 1997 as part of a larger West Area 
investigation (Barr, 1997). Visually contaminated soils observed during the 1997 investigation 
(approximately 650 cubic yards) were excavated and treated at the onsite LTU later that year (Barr, 1998). 
The excavation was backfilled with clean soil from an offsite source. 
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Ice Chute and Ditch from Pond C 
An apparent former ice chute, a manmade ditch that was reportedly used to mine ice blocks from Twin 
Lake, is located at the northern portion of the West Area. During the use of Pond C, a drainage ditch was 
reportedly constructed from the northern dike of the pond to the ice chute. Two borings were placed in 
the former ice chute area and one boring in the drainage ditch during a 1997 investigation (Barr, 1997). 
Samples were collected from each boring for analysis for PAHs and PCP. Low-level PAHs were observed in 
one sample obtained from the former ice chute area. All other samples were non-detect for PAHs. PCP 
was not detected in any of the samples. 

Area West of Pond A 
An onsite wastewater disposal pond, Pond A, had been located immediately east of the West Area. The 
“Area West of Pond A” was specifically identified in the 1985 Consent Order as the area contained visually 
impacted soil and debris. Investigations conducted in 1986 in this area were used to delineate 
contaminated soil extents (Barr, 1986). Approximately 2,500 cubic yards of contaminated soil was removed 
from this area in 1989 and treated at the onsite LTU (Barr, 1990). Onsite material was used to backfill the 
excavation. 

WA-3 Area Excavation 
The release sampling investigation of the West Area in 1998 and 1999 indicated that a “hot spot” of 
visually contaminated soil was present at the southeastern portion of the West Area (Earth Tech, 1999a; 
Earth Tech 1999b). Approximately 1,000 cubic yards of visually contaminated soil was excavated to a 
depth of approximately three feet from the “hot spot” area and disposed off site at a Resource 
Conservation and Recovery Act (RCRA) Subtitle C disposal facility (Barr, 1999a). The excavation was 
backfilled with clean offsite soil. 

Western LTU Dike Excavation 
During the WA-3 area excavation described above, an area of visibly contaminated soil was identified 
beneath the western LTU dike. Approximately 50 cubic yards of this soil was excavated and treated at the 
onsite LTU (Barr, 1999b). Clean soil obtained from offsite sources was used to backfill the excavation. 

2.4 Current and Potential Future Land Use 
The land use surrounding OU5 is generally residential to the south, commercial/light industrial to the east, 
and open space to the north. The West Area itself consists of a combination of undeveloped wetland and 
forested open space. It is identified as open space on the City’s Comprehensive Plan for 2020, but is 
currently zoned industrial (City of Brooklyn Center, 2000). Because much of the West Area falls below the 
100-year flood level of Middle Twin Lake, it is not expected that it could ever reasonably be developed for 
industrial purposes. 

Joslyn continues to own the West Area and maintains it as open space within a perimeter fence and 
posted signs to keep the majority of the West Area inaccessible to the general public. As of the date of 
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this document, adjacent Lot 1 has been owned by AX RER, L.P. since July 2012, and houses an industrial 
warehouse space. 

Joslyn has stated that their intention is for the West Area to remain as open, undeveloped space with a 
perimeter fence to prevent access to the general public or trespassers for general liability purposes 
(Joslyn, 2004). The MPCA has determined that the reasonably anticipated land use for the West Area is 
industrial with the possibility that the West Area will remain as open space in the future (MPCA, 2004b). 
Institutional controls will be placed on the West Area to restrict future access to contaminated soils and/or 
to restrict future land uses, as needed, based on the selected West Area remedy. 

The Southern Lots are currently zoned for residential use and are shown as residential on the City’s 
Comprehensive Plan for 2020 (City of Brooklyn Center, 2000). Joslyn anticipates continued ownership of 
these two parcels with the use of institutional controls to restrict future land uses so that they will remain 
undeveloped (Barr, 2005a). 

2.5 Preliminary Remediation Goals 
The development of preliminary remediation goals (PRGs) has focused on COCs related to past industrial 
activity at the Joslyn Site. The COCs associated with historical wood treatment activity are PAHs, which are 
constituents of creosote; polychlorinated dibenzo-p-dioxins/furans (dioxins), which are contaminants of 
pentachlorophenol (PCP); and PCP. The 1989 ROD listed PAHs and PCP as the primary COCs for the Joslyn 
Site. Analyses for dioxins were added in 1999 to characterize the risk associated with exposure to residual 
soils in the context of future industrial/commercial land use. 

In response to previous discussions of potential remediation options for the West Area, MPCA developed 
PRGs for human and ecological receptors (MPCA, 2005a). These PRGs (shown in Table 1) were derived 
using methods and assumptions drawn from established U.S. EPA and general risk assessment guidance.  
The development of the human health and ecological PRGs are discussed below. 

2.5.1 Human Health PRGs 
MPCA soil reference values (SRVs), which are chemical-specific soil concentrations above which an 
unacceptable risk to human health may exist, were identified as appropriate PRGs for all three COCs. The 
SRVs are generic guidelines which are derived using a mixture of central tendency and conservative 
assumptions about exposure to various types of receptors (MPCA, 1999). The objective of the SRV is the 
calculation of concentration below which a receptor with a reasonable maximum exposure (RME)—a high-
end exposure that is reasonably expected to occur in a population—would not be above the non-cancer 
or cancer target risk. 

It is assumed that the West Area will be subject to industrial land use in the future, consistent with the 
zoning of the Site. As a result, the industrial worker SRVs function as human health-based PRGs. Industrial 
SRVs assume the chronic working-life exposure of a worker to non-conforming soil through incidental soil 
ingestion, vapor inhalation, and direct dermal contact and absorption. 
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To account for current zoning of the Southern Lots, Joslyn also proposed a human health PRG for dioxins 
based upon a residential land use scenario. This is despite the low likelihood that any residential 
development would actually take place on these lots (Barr, 2005a). The MPCA residential SRV of 20 ng/kg 
was proposed to represent the residential PRG. Goals for PAHs and PCP were not developed for the 
Southern Lots because the concentration of these chemicals in the soil matrix was below the level of 
human health concern. 

The PRGs did not address exposure pathways assumed to be incomplete, such as those related to direct 
contact with groundwater. The groundwater pump-out system in the eastern portion of the Joslyn Site 
effectively prevents this exposure pathway from being complete by collecting groundwater flowing from 
OU5. Therefore, PRGs covering the ingestion of, dermal absorption from, and vapor inhalation from direct 
exposure to groundwater were not developed. 

PRGs addressing the present and future exposure pathway involving trespassers who gain illegal access to 
the Site were not considered for two reasons. The first is that there is adequate security fencing and 
signage indicating the existence of a human health risk. The second is that the exposure to such 
individuals is likely to be less than that of workers or recreational users; therefore, any remedy designed to 
minimize the risk to those receptors would be sufficient for the protection of trespassers to the Site. 

A human health-based PRG for direct contact with surface water was not developed. Instead, this 
exposure pathway is represented by proxy. Sediment concentrations are indicators of contamination of 
site surface water as they preferentially accumulate hydrophobic compounds like the Site COCs. 
Therefore, exposure to sediment acts as a conservative proxy for the magnitude of COC transport into 
surface water and the resulting potential for exposure. 

The MPCA has been working on revising SRVs and issued draft SRVs for public review and comment in 
the fall of 2016. Although they have not been finalized, Joslyn performed an evaluation of the effect of the 
draft SRVs on the site remedy. The evaluation, which is detailed in Appendix D, indicated that the draft 
SRVs would not have an effect on remedy decisions at the Site. 

2.5.2 Ecological PRGs 
The ecological PRGs for the West Area were developed from sediment quality criteria from multiple 
sources (CCME, 2002; Crane et al., 2000). Because a significant portion of the West Area falls below the 
OHWL, the MPCA determined that separate terrestrial PRGs were not needed (MPCA, 2005a). It is 
assumed that these criteria extend to the Southern Lots, of which a significant proportion of the surface 
area falls below the OHWL. Therefore, the ecological PRGs can be applied to soil and sediment across 
OU5. 

Because the PRGs are representative of concentrations below which the risk to human and ecological 
receptors is not likely to exceed state target risks, soil quality data (both historical and new) will be 
compared to these values as part of the development and evaluation of potential remedial action 
alternatives in subsequent sections of this FFS. It should be noted that exposure to media-specific 
concentrations at or above the PRG does not necessarily indicate that the effective risk to receptors at this 
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particular Site is above the state guideline value of 1 in 100,000 excess lifetime cancer cases. However, it 
does indicate that in the absence of remedial action, a site-specific risk assessment would have to be 
conducted in order to verify a level of risk below this guideline. 
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3.0 Development of Remedial Action Objectives 
This section of the FFS characterizes the risk that soil COCs in OU5 could pose to human health and the 
environment under a range of conservative exposure scenarios, and presents a proposed remedial action 
objective (RAO) for the remedial action alternatives being considered. As discussed in Section 2, the 
MPCA initiated this characterization in 2005 with its development of PRGs for the West Area. Joslyn 
proposes to adopt these PRGs for the West Area soils as the basis for actual remedial goals. In addition, 
Joslyn proposes to adopt as PRGs the MPCA residential dioxin SRV for the Southern Lots. 

3.1 Basis for Remedial Action Objective 
In general, an RAO provides the goals for protecting human health and the environment. The RAO should 
be media specific and it should address the COCs identified for each site, potential exposure routes and 
receptors, and an acceptable contaminant level or range of levels for each exposure route (i.e., a PRG). As 
discussed in the U.S. EPA’s “Rules of Thumb for Superfund Remedy Selection”, the RAO should also permit 
a range of treatment and containment alternatives to be developed (U.S. EPA, 1997). 

3.2 Exposure Pathways 
Though explicit human and ecological exposure assessments have not been conducted for OU5, all of the 
PRGs proposed for the Site have been calculated using transparent exposure factors and equations. 
Media-specific COC concentrations that exceed PRGs at the Site indicate the potential for human or 
ecological risk beyond that deemed acceptable by the State of Minnesota. Soils in one or more sub-areas 
of OU5 show COC concentrations exceeding the human and/or ecological PRGs. The risks associated with 
this non-conforming soil are therefore linked to the potential completion of exposure pathways used in 
the derivation of the PRGs. These pathways include incidental ingestion of soil, inhalation of vapor from 
soil, or direct dermal contact with soil and consequent adsorption. The degree to which these pathways 
are applicable to the current status of OU5 is primarily a function of the following factors: 

•	 The completion of exposure pathways involving site surface water, groundwater, or soil. 

•	 The magnitude of soil contamination and toxicity when viewed in the context of the properties of 
the OU5 soil matrix. 

•	 The accessibility of non-conforming OU5 soils to both human and ecological risk receptors. 

•	 The existence of a bioactive zone (BAZ) for benthic organisms (applicable to ecological risk only). 

The following sections briefly discuss these factors. 

3.2.1 Surface Water 
As indicated in Section 2, much of OU5 lies below the OHWL of Middle Twin Lake. The southern West 
Area wetland does not discharge directly to Middle Twin Lake, but can periodically discharge across the 
former rail spur to the northern wetland if hydrologic conditions are suitable. This northern wetland then 
has a direct connection to Middle Twin Lake via the former ice chute and through the emergent 
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vegetation located at the northwestern boundary of the West Area. Despite this hydrological connection, 
the COCs at the Site have a strong tendency to partition into organic material, causing surface water 
sampling to be of limited utility in assessing the magnitude of long-term chemical transport into Middle 
Twin Lake. Fish tissue and sediment function as useful proxies for transport via surface water due to their 
preferential accumulation of COCs. As indicated in Section 1.3 and discussed in further detail below, 
recent environmental investigations conducted by Joslyn in Middle Twin Lake assessed concentrations of 
site-related COCs in fish tissue and lake sediments. Both studies show that the surface water pathway 
from the West Area to Middle Twin Lake is not significant. 

3.2.1.1 Middle Twin Lake Fish Tissue Study 

The results of the fish tissue study were compiled in “Middle Twin Lake Fish Tissue Study Implementation 
Report” (Barr, 2006). The fish tissue dioxin concentrations found in Middle Twin Lake fall below the U.S. 
EPA fish tissue guideline concentration of 0.15 ng/kg in predator fish tissue—a standard developed using 
an exposure assumption of one 8-ounce fish meal per week over a 70-year lifetime. The median 
concentration of dioxin found in northern pike tissue from the lake is approximately an order of 
magnitude below this guideline value (Barr, 2006). The Minnesota Department of Health reviewed this 
report and subsequently published “Health Consultation, Middle Twin Lake Fish Tissue Study” for the Site 
in June 2006 (MDH, 2006). The summary of the MDH report included the following statement: 

“…dioxin and furan concentrations for fish from Middle Twin Lake do not differ significantly from 
concentrations found by EPA in samples from 58 lakes in Minnesota.” 

The MDH found in their Health Consultation for Middle Twin Lake that human health risk from fish 
ingestion was controlled by exposure to mercury and PCB—chemicals not associated with past site 
activity—and not dioxins (MDH, 2006). Current fish consumption guidance was released by the MDH for 
Middle Twin Lake in October 2011 (MDH, 2011a and 2011b). As in past guidance, the northern pike 
consumption advisories for Middle Twin Lake are based on tissue mercury concentrations, and not dioxin. 
These advisories recommend limiting intake to one 8-ounce meal per week for the general population, 
and one 8-ounce meal per week of less than 24-inch-long fish and one 8-ounce meal per month of 
greater than 24-inch-long fish for pregnant women. Given the relatively low levels of dioxin detected in 
northern pike tissue, these recommendations are protective for dioxin-specific excess lifetime cancer risk. 

3.2.1.2 2007 Middle Twin Lake Sediment Study 

Joslyn submitted the results of the Middle Twin Lake sediment sampling to the MPCA in December 2007 
(Barr, 2007c). The sediment samples from the eastern shore of Middle Twin Lake had dioxin 
concentrations well below the PRG as represented by the site-specific sediment screening value (SSV). 
Accordingly, the risk to a future recreational user of Middle Twin Lake is below the state excess lifetime 
cancer risk target of 1 in 100,000. The dioxin SSV is a site-specific value advanced by the MDH for use at 
Middle Twin Lake (MPCA, 2006b). This value was calculated by incorporating five plausible exposure 
pathways:  Direct ingestion of sediment, direct dermal contact with sediment, incidental ingestion of water 
containing suspended sediment, dermal contact with water containing suspended sediment, and 
inhalation of air containing chemicals that partition from sediments to water and volatize. The dominant 
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pathway was direct dermal contact with sediment, representing slightly over 50% of the total estimated 
dioxin exposure. 

The MPCA’s February 11, 2008 letter (MPCA, 2008) transmitted the results of its review of the sediment 
report and included the following statement of conclusions: 

“Sampling results indicate the concentration of polychlorinated dibenzo-p-dioxins and 
polychlorinated dibenzofurans in sediments, in both the beach and non-beach study areas of 
Middle Twin Lake, are well below the sediment screening value proposed by MDH for this project 
and that no further assessment is necessary at this time.” 

3.2.1.3 Surface Water Pathway from the West Area to Middle Twin Lake 

Based upon the fish tissue and sediment sampling work conducted by Joslyn, the data suggest that the 
surface water pathway from the West Area to Middle Twin Lake is not complete at the Site. 

3.2.2 Groundwater 
The long-term risk of COCs leaching from soil to groundwater is low based on the following two factors. 
First, groundwater in the vicinity of Middle Twin Lake flows from the lake to the east, so groundwater in 
the West Area does not discharge into the lake. Second, the existing groundwater pump-out system at 
the Joslyn Site effectively collects groundwater flowing from OU5 as described in Section 2.1 (Barr, 2015b), 
capturing it for treatment and discharge via the Metropolitan Council’s regional wastewater treatment 
system. 

3.2.3 Soil 
Soils with elevated PAH, PCP, and/or dioxin concentrations have been documented onsite at the West 
Area and at the Southern Lots. Based on the concentrations reported for soil samples collected from both 
the West Area and the Southern Lots, it was concluded that dioxins (expressed as TCDD-TEQ) control the 
potential human health and ecological risk associated with exposure to soil in the West Area and on the 
Southern Lots. Soil concentrations are not homogeneous across OU5 but can be separated into three 
distinct groupings of sub-areas, representing different magnitudes of COC concentrations in soil. 

•	 The sub-area grouping that includes WA-1 through WA-3 and WA-6 through WA-8, and borders 
the remediated Joslyn Site has the highest levels of impact from past wood treatment activities. 
For surface soils in this section of the West Area, all COCs have maximum concentrations 
exceeding the PRGs. Concentrations of site COCs are markedly higher in this group than 
elsewhere in OU5. This is thought to be the result of WA-6 having been the site of a disposal 
pond for boiler blowdown water. Additionally, the disposal of storm runoff from the eastern 
portion of the Joslyn Site may have contributed to high soil COC concentrations. 

•	 The forested upland sub-areas (WA-4 and WA-5) bordering Middle Twin Lake to the east have 
substantially lower COC soil concentrations than the rest of the West Area. 

15 



 

 

 
   

 

  
  

 
 

   
   

  
  

  
   

   
    

  
  

  
 

   
    

  
     

  
    

 
    

  
 

   
 

  

  
 

   
 

   

  

•	 Two Joslyn-owned residential lots to the south of the West Area (Southern Lots) have low surficial 
soil dioxin concentrations, but higher underlying soil concentrations. The other COCs were not 
assessed on these lots as their concentrations on the southern border of the West Area were low 
and not of human health concern (Barr, 2009). 

3.3 Nature of West Area Soil Matrix 
One site-specific factor that influences the completion of potential exposure pathways from direct contact 
with non-conforming soils is the presence of a high proportion of natural organic soils (i.e., peat) in the 
wetland portions of OU5. By the nature of their molecular structure, dioxins strongly adsorb to organic 
materials like peat and other vegetative matter. This reduces the potential for dioxins to volatilize into the 
atmosphere or dissolve into water. The long-term risk from inhalation of volatilized dioxins associated 
with OU5 soils is extremely low. In addition, exposure from the incidental ingestion of soil is impacted by 
the organic content of the soil matrix. Absorption of dioxins from ingested soil is thought to range widely 
as a function of soil organic content, aging, and other factors (Van den Berg et al., 2005). Experimentally 
determined bioavailabilities range from 0.5% to 43% (U.S. EPA, 2003). Dioxins in soils with high organic 
content like the peat in OU5 typically show very low bioavailability in the human gut, resulting in lower 
absorbed doses. However, the MPCA’s RME SRV assumes 30% bioavailability (MPCA, 1999). 

3.4 Soil Accessibility 
As indicated in Section 2.4, much of OU5 falls below the 100-year flood level of Middle Twin Lake, 
reasonably eliminating the potential that the West Area could be redeveloped for industrial purposes.  
Therefore, the evaluation of the direct contact pathway must focus on soils deemed accessible to humans 
or ecological risk receptors. The following paragraphs outline Joslyn’s assumptions regarding soil 
accessibility at the Site. 

3.4.1 Access to Human Receptors 
For the Joslyn Site, “accessible” for human health purposes was previously defined as the upper three (3) 
feet of the final grade (MPCA, 1998a). Subsequent discussions with MPCA have indicated that an 
accessible zone of two (2) feet below surface with an underlying geotextile would also be acceptable as an 
“accessible” zone – this definition was used as the basis for the cap design of the onsite consolidate and 
cover remedies developed in this FFS (Alternatives 5 through 8). Because it is zoned as industrial open 
space, these definitions will apply to the West Area. 

With respect to residential land use scenarios, the MPCA’s Risk-Based Site Evaluation Manual defines 
accessible contamination as, “soil contamination generally located less than four (4) feet below the surface 
where the surface is not completely covered by an impervious (e.g., pavement) or permanent structure 
(MPCA, 1998b).” As a result, the human health risk-based PRGs apply to this depth across the Southern 
Lots. 

Figure 4b presents a graphic of the definitions of accessible zones for human health protection at OU5. 
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3.4.2 Access to Ecological Receptors 
In addition to the more passive notion of periodic accessibility of the soil by human receptors, there is 
evidence that the soil at the Site represents an ecological niche for certain organisms. Studies have shown 
that a bioactive zone (BAZ), a zone in which benthic organisms are present, exists in both upland and 
wetland soils. Non-conforming soils potentially place benthic organisms (and the organisms that may 
subsequently feed on them) at risk. During a June 2005 meeting convened between Joslyn representatives 
and the MPCA to identify a site remedy, the MPCA cited experience at other contaminated sites to state 
that the thickness of the BAZ in the West Area should be either 2 feet or 3 feet. MPCA indicated that a 
2-foot thickness was acceptable in areas where the underlying contamination did not drastically exceed 
the PRG (about ten times the PRG). 

The MPCA has also requested the use of an isolation zone (IZ) to further protect the remedy and the BAZ 
in wetland areas. The IZ will consist of 6 inches of clean soil backfilled prior to placement of a non-woven 
geotextile fabric that demarcates the boundary of the remedial excavations. 

MPCA and Joslyn have agreed that geotextile fabric will also be placed at the base of remedial 
excavations in upland areas prior to placement of the BAZ cover soils. 

3.5 Proposed Remedial Action Objective 
Dioxins are the primary chemical of concern for OU5 and drive human health and ecological risk at the 
Site. OU5 soils do not pose a threat to act as a source for migration of contaminants within the soil or 
from the soil to other media. The human and ecological exposure pathways of most concern for OU5 are 
related to direct contact with non-conforming soil:  incidental ingestion of soil, inhalation of vapors from 
soil, and dermal absorption upon direct contact with soil. 

Accordingly, the RAO for OU5 is the elimination of direct soil contact exposure pathways for both human 
and ecological receptors. 

3.6 Application of RAO to OU5 
The remedial action alternative developed as a result of this FFS must satisfy the RAO. The RAO focuses 
on the elimination of direct contact by human and ecological receptors with contaminated soil, which is 
non-conforming soil defined as “accessible” by MPCA guidance. 

3.6.1 Human Health Receptors 
As discussed in Section 3.4, “accessible” was previously defined for the West Area as the upper three (3) 
feet of the final grade (MPCA, 1998a). The accessible soil depth for the Southern Lots is four (4) feet due 
to their residential zoning. For each area, the non-conforming soils within the respective depth will need 
to be removed or isolated, so that human exposure cannot take place. 
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3.6.2 Ecological Receptors 
For elimination of the ecological risk pathway, the human health risk accessible zone remediation is 
sufficient to also create a clean BAZ and thus address ecological risk. The exception is within some West 
Area wetland areas where soil concentrations at a depth of three feet may exceed ten times the PRG. In 
such areas, the IZ must be in addition to the 3-foot accessible zone and thus excavation to a depth of 
3.5 feet is required to address the ecological risk pathway. 

3.6.3 RAO Summary 
Taking both human health and ecological risk into consideration, excavation and/or isolation of surficial 
soils in the West Area can interrupt the direct contact exposure pathway and thereby reduce or eliminate 
the risk associated with soil contamination. Comparison of existing soil quality data to the human health 
and ecological screening values and consideration of BAZ requirements for each of the sub-areas within 
OU5 can result in remedial action alternatives that establish sufficient protection through covering, 
excavation, or some combination of the two.  A summary of proposed combinations of BAZ and IZ depths 
that will be used to develop and evaluate remedial action alternatives is presented below. The names of 
the subareas are as shown on the figures. 

Southern Lots 

•	 Parcel 10-118-21-32-0059: No action required 

•	 Parcel 10-118-21-32-0058: In areas below 100-year flood elevation, 4.0 feet excavation, no 
separate IZ, geotextile 

Upland Areas 

•	 WA-1B – 2.0 feet BAZ, no separate IZ, geotextile 

•	 WA-2B – 2.0 feet BAZ, no separate IZ, geotextile 

•	 WA-2D – 3.0 feet BAZ, no separate IZ, geotextile 

•	 WA-3B – 3.0 feet BAZ, no separate IZ, geotextile 

•	 WA-4B – 2.0 feet BAZ, no separate IZ, geotextile 

•	 WA-5 – No action required 

Wetland Areas 

•	 WA-1A – 2.0 feet BAZ, geotextile, 0.5 foot IZ 

•	 WA-2A – 2.0 feet BAZ, geotextile, 0.5 foot IZ 

•	 WA-2C – 3.0 feet BAZ, geotextile, 0.5 foot IZ 

•	 WA-3A – 3.0 feet BAZ, geotextile, 0.5 foot IZ 

•	 WA-4A – 3.0 feet BAZ, geotextile, 0.5 foot IZ 
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• WA-5 (former ice chute) – 2.0 feet BAZ, geotextile, 0.5 foot IZ 

• WA-6S – 3.0 feet BAZ, geotextile, 0.5 foot IZ 

• WA-6 MID – 3.0 feet BAZ, geotextile, 0.5 foot IZ 

• WA-6N  – 3.0 feet BAZ, geotextile, 0.5 foot IZ 

• WA-7 – 2.0 feet BAZ, geotextile, 0.5 foot IZ 

• WA-8 (former rail spur) – 2.0 feet BAZ, geotextile, 0.5 foot IZ 

The specific combinations of excavation and clean cover depth needed to achieve the desired BAZ/IZ 
thicknesses will be evaluated separately for each sub-area and each remedial action alternative. 

For remedial alternatives involving onsite consolidation, contaminated soils will be covered with a 
minimum 2-foot clean soil cover, representing the RAO for upland areas, which provides 2.0 feet of BAZ, 
geotextile, and no separate IZ. 
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4.0 Development of Remedial Alternatives 
The preliminary screening step of remedial alternatives and important factors considered in the 
development of remedial alternative selected for further evaluation are described in this section. 

4.1 Preliminary Screening of Alternatives 
A range of response action alternatives has been developed and screened to compare and select an 
appropriate remedial action concept for operable unit OU5 that will meet the proposed RAO and be 
protective of public health, cost-effective and acceptable to the public and regulatory agencies. Several 
alternatives were initially considered for inclusion in this FFS but were subsequently eliminated from 
further consideration for OU5 soils without extensive analysis due to their inability to adequately address 
human health and ecological risk. Response action alternatives eliminated include: 

• Conventional thermal desorption 

• Biological treatment 

• In-situ chemical oxidation 

• In-situ stabilization 

• Solvent extraction/washing of the contaminated soils 

Each of these technologies has significant limitations that led to its rejection. Conventional thermal 
desorption has not been shown to effectively treat dioxin/furan compounds in soils. The capability of 
microorganisms and bio-augmentation to reduce contaminant concentrations to below applicable SRVs 
within a reasonable timeframe is uncertain. In-situ chemical oxidation was eliminated from consideration 
based on mass transfer, thermodynamic and kinetic limitations of commercial oxidants with regard to 
dioxin/furan compounds. Solvent extraction/washing was also eliminated due to the uncertainty in the 
extent of dioxin/furan removal in soils with high organics and the high cost of phase-transfer, treatment 
and residual disposal (Bates, E.R., et al., 1989a and 1989b; Grosse, D.W., et al., 2000; and Sahle-Demessie, 
E., et al., 2000). In-situ stabilization was eliminated since it does not remove the risk of exposure and 
because the leaching of dioxins/furans to the groundwater is not an issue. 

After the preliminary screening had been completed, remedial alternatives (beyond the “no action” 
alternative) focusing on stormwater management modifications, the creation of soil covers over 
contaminated soils, excavation of contaminated soils and offsite treatment, or consolidation of 
contaminated soils were further evaluated. The following sections describe important factors considered 
in the development of the remedial alternatives. 

4.2 Regulatory Classification of OU5 Soils 
The regulatory classification of OU5 soils is a critical element in evaluating and selecting an appropriate 
remedy. Communications between Joslyn, Barr, and the MPCA on this subject have been ongoing since at 
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least 2004. Specifically, the following five documents are important to review for their relevance to the 
FFS: 

•	 Barr’s August 26, 2004 memorandum titled “West Area Soil Characterization” (Barr, 2004c). 

•	 MPCA’s September 7, 2004 memorandum titled “Hazardous Waste Determinations for
 
Environmental Media Contaminated with Listed Waste” (MPCA, 2004c).
 

•	 MPCA’s November 2, 2004 letter regarding Joslyn Manufacturing and Supply Company Superfund 
Site (MPCA, 2004d). 

•	 MPCA’s August 29, 2006 office memorandum titled “Disposal of Dioxin Contaminated Soil in 
“Subtitle D” Landfills (MPCA, 2006a). 

•	 Barr’s memorandum titled “Regulatory Classification of OU5 Soils” (see Appendix B).  

The following paragraphs summarize Joslyn’s understanding of the regulatory classification of OU5 soils 
and discuss the implementability of, and the regulatory requirements for, OU5 soil remedial actions.  
Further details can be found in the memorandum included in Appendix B.  The above-listed documents 
are included as attachments to Appendix B. 

4.2.1 Onsite Consolidate and Cover 
U.S. EPA’s area of contamination (AOC) policy states that if contaminated environmental media is 
managed within an AOC, then the management of that soil would not constitute the generation of a 
hazardous waste. U.S. EPA generally defines an AOC as a discrete area of generally dispersed 
contamination. The entire Joslyn Site and the contiguous Southern Lots are considered an AOC due to its 
generally dispersed contamination at the close of the wood-treating operations in 1980 and below the 
cap created by the redeveloped portion of the site. Therefore, consolidation of the OU5 soils that require 
remediation under appropriate clean covers can be considered anywhere within the Joslyn Site and would 
not trigger the various rules and policies associated with the management and disposal of contaminated 
media. Consolidation locations considered during the development of this FFS included the West Area 
(Alternatives 4, 5, and 8) and portions of the Joslyn Site located east of the West Area where contaminated 
soil consolidation occurred previously (Alternatives 6 and 7). The design details and other considerations 
associated with the clean soil cover are discussed in Section 6.5 

4.2.2 Offsite Treatment and/or Disposal 
If soils that require remediation are excavated from OU5 are to be treated and/or disposed off of the 
Joslyn Site (outside of the AOC), the soils must be classified for proper management under federal and 
state regulations because the soil removal would be considered generation of a waste. Appendix B 
describes the regulatory evaluation that was conducted to determine whether OU5 soils would be 
managed as hazardous or non-hazardous waste under excavation and offsite treatment and/or disposal 
remedial actions. The results of the evaluation are summarized in the following paragraphs. 

Under MPCA and EPA policies, it was determined that about 40% of the OU5 soils that require 
remediation would be managed as hazardous waste if they are to be disposed off site. Additionally, these 
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soils would require treatment prior to disposal in a Subtitle C landfill as hazardous waste. The only 
effective and commercially available treatment alternative for these soils is incineration prior to landfilling. 
There are no appropriate incinerators or Subtitle C landfills in Minnesota, therefore these soils would 
require transportation to an out of state location(s) for treatment and disposal.  The regulatory evaluation 
determined that the remaining 60% of the OU5 soils that require remediation could be managed as non-
hazardous waste if they were to be excavated and disposed off site. Under MPCA policies these soils 
could be disposed of in a Subtitle D landfill in Minnesota, pending landfill acceptance of the waste. 

Offsite disposal of all contaminated OU5 soils was considered during development of this FFS 
(Alternative 3), as well as combination offsite disposal/onsite consolidation remedies where soils that 
could be managed as non-hazardous waste are disposed off site at a Subtitle D landfill, and the remaining 
soils that require remediation are consolidated on site (Alternatives 7 and 8). 

4.3 Determination of Principal Threats 
The NCP establishes an expectation that U.S. EPA will use treatment to address the principal threats posed 
by a site whenever practicable. In general, principal threat wastes are those source materials that contain 
hazardous substances that can act as a reservoir for migration of contaminants to groundwater, surface 
water, or air, and which cannot be contained in a reliable manner or would present a significant risk to 
human health or the environment should exposure occur. 

At the Joslyn Site, the remedies previously implemented for operable units OU1 through OU4 satisfied the 
criteria for treatment of principal threat wastes for the Site. Contaminated groundwater (OU1 and OU2) is 
not typically considered to be source material and therefore is not a principal threat waste. DNAPL (OU3) 
might be considered a principal threat waste. The OU3 remedy involves collection and treatment of 
DNAPL via incineration. Prior to biological treatment, the contaminated soils included in OU4 were 
deemed principal threat wastes due to their combination of toxicity and contaminant mobility. The 
remedy of OU4 involved a combination of treatment (which reduced both toxicity and mobility) and 
containment—biological treatment was achieved in the LTU and containment of the residual 
contamination was achieved through the buildings, parking lots, roads, and clean soil that cover the 
treated and remaining soil onsite. 

The soils in OU5 are a combination of low-level and principal threat waste. As discussed in Section 3.3, the 
mobility of the contaminants associated with OU5 soils is extremely low. The toxicity of the soils in WA-6 
could present a potentially significant risk to human health or the environment should exposure occur 
and, thus, this soil is considered a principal threat waste. 

Remedial alternatives are evaluated in regards to how principal threats are addressed in Section 7.8. 

4.4 Floodplain and Wetland Considerations 
A majority of OU5 is located within the 100-year floodplain of Middle Twin Lake and a significant portion 
is delineated wetland as described in Section 2.1 and shown on Figure 2. The following potential 
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floodplain and wetland impacts were taken into consideration as soil cover, excavation, and consolidation 
alternatives were developed: 

•	 Substantial permitting efforts with numerous regulatory agencies, including the SCWMC, USACE, 
City of Brooklyn Center, and MDNR, will likely be required to work in the wetland and floodplain. 

•	 Wetland restoration will be required where wetlands are disturbed (e.g., remedial alternatives 
where soil will be excavated from OU5 and backfilled to existing conditions). 

•	 Wetland replacement for permanent impacts to wetland areas (e.g., remedial alternatives where 
wetland will be filled due to creation of soil covers or consolidation). 

•	 Floodplain mitigation, including the creation of floodplain at an offsite location, an onsite 
location, or a request for a variance will be required if the implementation of the selected 
remedial alternative results in a loss of floodplain (e.g., remedial alternatives where floodplain will 
be filled due to creation of soil covers or consolidation). 

Remedial alternatives are evaluated in regards to potential wetland and floodplain impacts in Section 7.9. 

4.5 Remedial Alternative Development Summary 
Based on the considerations described in this section, the eight specific response action alternatives 
retained for further analysis include: 

1.	 No Action 

2.	 Stormwater Management Modifications 

3.	 Excavation for Offsite Treatment and Disposal 

4.	 In-Place Soil Cover 

5.	 Onsite Consolidation with Soil Cover at West Area 

6.	 Onsite Consolidation with Soil Cover at Azelia Avenue Pond 

7.	 Limited Onsite Consolidation with Soil Cover at Building 1A Pond 

8.	 Limited Onsite Consolidation with Soil Cover at West Area 

The remainder of the FFS document focuses on these remedial alternatives. 

23 



 

 

 
   

 

 
   

 

     
      

   
 

     

      
  

    
     

  
   

  
    

  

     
    

     
    

  
  

  

    

   

  

  

  

   

  

   

   

5.0 Description of Remedial Alternatives 
The following sections describe the components of each of the response action alternatives evaluated in 
detail for this FFS. 

5.1 Alternative 1 – No Action 
The NCP requires that a no action alternative be evaluated as part of the screening process, in order to 
provide a baseline for comparison to other alternatives. Under this alternative, no further actions would be 
taken to address the soils in operable unit OU5 of the Joslyn Site. Long-term maintenance needs for 
Alternative 1 are discussed in Section 6.3.9 and costs shown in Appendix C, Table C-1. 

5.2 Alternative 2 – Stormwater Management Modifications 
Modification of the current path of stormwater flow adjacent to and through OU5 can aid in meeting the 
RAO of removing the ongoing threat of COC transport to Middle Twin Lake. Section 6.3.1 describes the 
existing stormwater management system at the Site (Figure 5a) and Section 6.3.2 describes a conceptual 
plan for both interim and permanent stormwater management for OU5 (Figures 5b and 5c) that has been 
developed for use within Alternative 2 as a standalone stormwater-only remedial alternative or for use in 
conjunction with Alternatives 3, 4 and 5.  Individual stormwater management plans for Alternatives 6, 7, 
and 8 were developed and are described in Sections 6.3.4 through 6.3.7.  Long-term maintenance needs 
for Alternative 2 are discussed in Section 6.3.9. 

5.3 Alternative 3 – Excavation for Offsite Treatment and Disposal 
This alternative combines the stormwater management modifications of Alternative 2 with the excavation 
of contaminated soil from OU5. As shown on Figure 6, the depth of soil excavation will vary by sub-area. It 
was conservatively assumed that soils would not be segregated during excavation and that all excavated 
soils would require treatment by incineration at a permitted hazardous waste incinerator followed by 
disposal of incineration residuals at a Subtitle C landfill, even though approximately 60% of the excavated 
soils would be eligible for disposal at a Subtitle D landfill as described in Section 4.2. 

This alternative includes the following assumed scope of work: 

• Waste acceptance testing 

• Permitting 

• Temporary erosion protection 

• Removal and disposal of vegetation including brush and trees 

• Temporary and permanent stormwater management 

• Access road construction 

• Preparation of an excavated soil staging area 

• Air monitoring during excavation 
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• Excavation and load-out of contaminated soil 

• Processing/drying excavated soil 

• Placement of a non-woven geotextile barrier 

• Backfilling excavation areas with clean soil as required 

• Transportation, treatment, and disposal of excavated soil 

• Wetland mitigation (onsite or offsite as needed) 

• Site restoration – planting and establishing vegetation, reestablish fencing 

• Post-construction maintenance and monitoring 

This alternative may require excavating soil below the water table in some locations. The excavated soil 
will be dewatered as necessary and then transported via trucks with covered beds to a staging facility for 
transfer into bulk transport vehicles (likely gondola rail cars) and transport to a permitted hazardous waste 
incinerator. 

Since there will be minimal net change in existing grade, no significant floodplain mitigation will be 
required as part of this remedial alternative. Although the existing wetlands in OU5 will be restored 
following the excavation and backfill undertaken as part of this alternative, additional wetland mitigation 
may be required by the applicable regulatory agencies. 

This alternative can be implemented only if the excavated soil can be accepted at an offsite location for 
treatment and/or disposal in accordance with the applicable rules for waste disposal as described in 
Section 4.2.2. 

5.4 Alternative 4 – In-Place Soil Cover 
This alternative involves combining the stormwater management modifications of Alternative 2 with the 
placement of 2.0 feet of clean cover over the entire West Area. The soils excavated from the Southern Lots 
as part of the stormwater management modifications will be consolidated into the West Area prior to 
capping. The West Area soil cover cap will be constructed as described in Section 6.5. Figures 7a and 7b 
provide details for this alternative. 

The scope of work needed to cap contaminated soils with a vegetated soil cover is assumed to include the 
following tasks: 

• Temporary erosion protection 

• Removal and disposal of vegetation including brush and trees 

• Temporary and permanent stormwater management 

• Access road construction 

• Placement of a non-woven geotextile barrier 
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• Placement of 1.5 feet of imported clean cover soil 

• Placement of 0.5 feet of imported topsoil 

• Floodplain and wetland permitting and mitigation (offsite as needed and/or available) 

• Site restoration – planting and establishing vegetation 

• Post-construction maintenance and monitoring 

This alternative will require both floodplain and wetland mitigation for the Middle Twin Lake flood storage 
and wetlands that would be lost through the placement of the soil cover. If sufficient mitigation cannot be 
obtained to offset the net volume of floodplain filled as part of this alternative, a variance from SCWMC 
will be required. 

5.5	 Alternative 5 – Onsite Consolidation with Soil Cover at West 
Area 

This alternative involves combining the OU5 stormwater management modifications as described in 
Section 6.3.2 with the excavation of contaminated soil from the north portion of the West Area and from 
the Southern Lots for onsite consolidation. The excavated soils would be consolidated into an onsite 
consolidation area constructed over the contaminated soil that remains in place in the southern part of 
the West Area. A small strip of land south of the consolidation area and north of the Southern Lots will 
also be excavated and consolidated. This consolidation area would be capped with a vegetative soil cover, 
as described in Section 6.5. Figures 8a and 8b shows details of this alternative. 

The scope of work for this alternative is assumed to include the following tasks: 

• Temporary erosion protection 

• Removal and disposal of vegetation including brush and trees 

• Temporary and permanent stormwater management 

• Access road construction 

• Excavation of contaminated soils and placement within the consolidation area 

• Placement of non-woven geotextile 

• Placement of 1.5 feet of imported clean cover soil at consolidation area 

• Placement of 0.5 feet of imported topsoil at consolidation area 

• Backfill of excavated areas with clean fill to original grade as required 

• Floodplain and wetland mitigation 

• Site restoration – planting and establishing vegetation 

• Post-construction maintenance and monitoring 
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This alternative will require mitigation for both the Middle Twin Lake floodplain and wetlands that would 
be lost through the construction of the onsite consolidation area. 

5.6	 Alternative 6 – Onsite Consolidation with Soil Cover at Azelia 
Avenue Pond 

This alternative consists of the excavation of contaminated soil from OU5 and the consolidation of the 
contaminated soils at a designated location east of Building 1 within the Joslyn Site. The proposed 
consolidation site is the current location of a stormwater pond (known as the Azelia Avenue Pond) and 
adjacent to a contaminated soil consolidation area created during development of the redeveloped 
portion of the Joslyn Site (Geomatrix, 2001 and 2002). 

Excavation of contaminated soils at OU5 will proceed similarly to that proposed for Alternative 3. As 
shown on Figure 9a, the depth of soil excavation will vary by sub-area. The stormwater management 
modifications for Alternative 6 vary from Alternatives 2 through 5 because an existing stormwater pond 
would be filled as part of this alternative. Stormwater management modifications are discussed in 
Section 6.3.4 and 6.3.5. 

The excavated soils would be consolidated at the location of the current Azelia Avenue Pond, filling in the 
pond and creating an aboveground consolidation area that abuts the existing contaminated soil 
consolidation area located north of the pond. This consolidation area would be capped with a vegetative 
soil cover, as described in Section 6.5. Figures 9a, 9b, 9c, and 9d show details of this alternative. 

Several modifications to existing monitoring and pump-out wells located within or near the proposed 
consolidation area would need to be completed under this alternative. Two monitoring wells (W300SPN 
and W7) would require abandonment and replacement, and the well casings of one monitoring well 
(W254) and two pump-out wells (U4 and U5) would need to be extended.  

The scope of work for this alternative is assumed to include the following tasks: 

• Temporary erosion protection 

• Removal and disposal of vegetation including brush and trees 

• Temporary and permanent stormwater management 

• Access road construction 

• Excavation of contaminated soils and placement within the consolidation area 

• Modifications to existing groundwater pump-out system 

• Placement of non-woven geotextile 

• Placement of 1.5 feet of clean cover soil at consolidation area 

• Placement of 0.5 feet of topsoil at consolidation area 

• Backfill of excavated areas with clean fill to original grade 
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• Wetland mitigation (onsite or offsite as needed) 

• Site restoration – planting and establishing vegetation 

• Post-construction maintenance and monitoring 

Because there will be minimal net change in existing grade within OU5, it is anticipated that no significant 
floodplain mitigation will be required as part of this remedial alternative. The need for floodplain 
mitigation would be determined during final design. Although the existing wetlands in OU5 will be 
restored following the excavation and backfill undertaken as part of this alternative, additional wetland 
mitigation may be required by the applicable regulatory agencies. 

5.7	 Alternative 7 – Limited Onsite Consolidation with Soil Cover at 
Building 1A Pond 

Alternative 7 consists of the excavation of contaminated soil from OU5 and the consolidation of a portion 
of the excavated soils at a designated location north of Building 1 within the Joslyn Site and disposal of a 
portion of the excavated soils off site in a Subtitle D landfill. The proposed consolidation site is the current 
location of the stormwater pond known as the Building 1A Pond, directly adjacent to the West Area. 

Excavation of contaminated soil at OU5 will proceed similarly to that proposed for Alternative 3 of the FFS, 
with the depths of soil excavation varying by sub-area. Excavated soils will either transported off site to a 
Subtitle D landfill as described in Section 4.2 or they will be consolidated in the location of the current 
Building 1A Pond, filling in the pond and creating an aboveground consolidation area. Stormwater 
management modifications are discussed in Sections 6.3.4 and 6.3.6. 

This consolidation area would be bounded by the Soo Line Railroad on the north and the existing fire 
access road for Building 1 on the south (Figure 1). The west side of the pile would abut OU5 and, 
therefore, could be expanded into OU5 as necessary. Due to potential floodplain and wetland impacts, 
however, the volume and extent of expansion into OU5 is a significant consideration. The proposed 
consolidation area at the Building 1A Pond would be capped as described in Section 6.5. Figures 10a, 10b, 
10c, and 10d show details of this alternative. 

An existing monitoring well (W2N) located in the vicinity of the Building 1A Pond will need to be 
abandoned under this alternative. 

The scope of work for this alternative is assumed to include the following tasks: 

• Temporary erosion protection 

• Removal and disposal of vegetation including brush and trees 

• Temporary and permanent stormwater management 

• Access road construction 

• Excavation of contaminated soils 
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•	 Placement of selected excavated soils within the consolidation area 

•	 Transportation and disposal of selected excavated soil at a Subtitle D landfill 

•	 Abandonment of an existing monitoring well 

•	 Placement of non-woven geotextile fabric 

•	 Placement of 1.5 feet of clean cover soil at consolidation area 

•	 Placement of 0.5 feet of topsoil at consolidation area 

•	 Backfill of excavated areas with clean fill to original grade 

•	 Floodplain and wetland mitigation 

•	 Site restoration – planting and establishing vegetation 

•	 Post-construction maintenance and monitoring 

Alternative 7 will require mitigation for floodplain and wetlands that will be lost through construction of 
the onsite consolidation area and for stormwater management modifications. 

5.8	 Alternative 8 – Limited Onsite Consolidation with Soil Cover at 
West Area 

Alternative 8 consists of the excavation of contaminated soil from OU5 and the consolidation of a portion 
of the excavated soils within an onsite consolidation area (constructed over contaminated soil that 
remains in place in the southern part of the West Area) and disposal of a portion of the OU5 soils off site 
in a Subtitle D Landfill. 

Excavation of contaminated soil at OU5 will proceed similarly to that proposed for Alternative 3 of the FFS, 
with the depths of excavation for contaminated soils located outside of the consolidation area footprint 
varying by sub-area. The excavated soils will either be transported off site to a Subtitle D landfill as 
described in Section 4.2 or they will be consolidated in the southern part of the West Area.  The proposed 
consolidation area within the West Area would be capped as described in Section 6.5. Stormwater 
management modifications are discussed in Sections 6.3.4 and 6.3.7. 

The scope of work for this alternative is assumed to include the following tasks: 

•	 Temporary erosion protection 

•	 Removal and disposal of vegetation including brush and trees 

•	 Temporary and permanent stormwater management 

•	 Access road construction 

•	 Excavation of contaminated soils and placement of selected soils within the consolidation area 

•	 Excavation of contaminated soils and transportation and disposal of selected excavated soil at an 
off-site Subtitle D landfill 
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• Placement of non-woven geotextile fabric 

• Placement of 1.5 feet of clean cover soil at consolidation area 

• Placement of 0.5 feet of topsoil at consolidation area 

• Backfill of excavated areas with clean fill to original grade 

• Floodplain and wetland mitigation 

• Site restoration – planting and establishing vegetation 

• Post-construction maintenance and monitoring 

Alternative 8 will require mitigation for floodplain and wetlands that will be lost through construction of 
the onsite consolidation area and stormwater management modifications. The consolidation area was 
designed to reduce floodplain, wetland, and stormwater impacts by raising the height to accommodate 
consolidated soils rather than spreading the consolidation area further to the west and conforming to the 
lower, existing height of the adjacent Building 1 fire access road. 

Two options for obtaining the floodplain mitigation necessary to implement Alternative 8 were evaluated. 
The first option was to create additional floodplain at an offsite location (Alternative 8A). Figures 11a, 
11b, 11c, and 11d show details of this alternative. The second option was to create additional floodplain 
within the West Area, specifically at WA-4, and at the Southern Lots (Alternative 8B).  Figures 12a, 12b, 
12c, and 12d show details of this alternative. Figure 12e, which shows a post-remedy conceptual 
restoration plan, is an excerpt from a draft permit drawing set. The entire draft permit drawing set is 
included as Appendix E. 
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6.0 Other Remedial Alternative Considerations 
In addition to the threshold and primary balancing criteria discussed in Section 7, other issues and factors 
considered as part of conceptual design included: 

• Fencing 

• Scheduling and Erosion Control 

• Stormwater Management 

• Backfilling of Excavations 

• In-Place Capping and Consolidation Cover Design 

• Geotechnical Stability 

• Long-Term Maintenance and Institutional Controls 

The following paragraphs briefly discuss each of these issues. 

6.1 Fencing 
A 6-foot-high perimeter fence has been in place around the West Area since 2000 to restrict unauthorized 
access to contaminated soils. For Alternatives 1 (no action) and 2 (stormwater management modifications 
only), no contaminated soil management is proposed, and the West Area would remain fenced as part of 
the remedy. For all other remedial alternatives (Alternatives 3 through 8), access to contaminated soils will 
be controlled via other mechanisms (consolidated under clean soil or removed from the Site); therefore, a 
fence would not be required at the West Area or at any consolidation areas as part of the remedy.  Joslyn 
has indicated its intention to maintain a fence around the West Area (or any of the consolidation areas) 
for general liability purposes, and in keeping with their intention for the West Area to remain open, 
undeveloped space as described in Section 2.4. However, for Alternatives 3 through 8, the fence would 
not be an integral part of the remedy. 

6.2 Scheduling and Erosion Control 
Project scheduling and erosion control measures to be taken both prior to and during construction are 
critical to the success of the remedial alternatives requiring soil disturbance and/or movement 
(Alternatives 3 through 8).  If possible, work would be scheduled to occur during late fall or winter months 
to reduce the potential for peak stormwater runoff events and the potential for fugitive dust and odor 
emissions. Rigorous erosion control measures would be employed to prevent erosion and migration of 
contaminated soil during excavation and/or consolidation (Alternatives 3 and 5 through 8) or the capping 
process (Alternative 4). 
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6.3 Stormwater Management 
6.3.1 Existing Stormwater Management 
Existing stormwater management at the Site includes the infrastructure servicing the current 
development:  three buildings, associated parking lots, and Azelia Avenue between Lake Breeze Avenue 
and 50th Avenue North. The onsite buildings are known as Buildings 1, 2, and 3, with Building 1 located 
nearest Middle Twin Lake, Building 2 in the middle of the development just east of Azelia Avenue, and 
Building 3 furthest east and nearest Highway 100. 

As shown on Figure 5a, three stormwater detention basins currently serve the Site: the Azelia Avenue 
Pond, Building 1A Pond, and Building 1B Pond. Azelia Avenue Pond, the largest of the three ponds, is 
located east of Building 1 and collects runoff from development east of Azelia Avenue.  Building 1A Pond 
is located north of Building 1 and collects runoff from the Building 1 parking lots. Building 1B Pond is 
located west of Building 1 and collects the Building 1 roof drainage. 

The existing stormwater detention basins provide three separate inflows to the West Area (see Figure 5a). 
Building 1A Pond discharges through a 12-inch pipe into the northern wetland directly west of its 
location, while Building 1B Pond discharges through a 24-inch pipe into the West Area immediately south 
of the former rail spur. The third inflow into the West Area is from the Azelia Avenue Pond, which was 
designed to discharge solely to Building 1A Pond until it reaches its overflow elevation. At this point, 
overflow from Azelia Avenue Pond is directed into an existing swale located south of Building 1 (the 
“south swale”), and then flows west via the south swale into the southern end of the West Area. 

As indicated in Section 2.1, most surface water that enters the West Area either evaporates or infiltrates. 
Surface water not evaporated or infiltrated is routed via two existing pathways previously identified in 
Section 3.2.1 into Middle Twin Lake: (1) the former ice chute located in sub-area WA-5 or (2) the diffuse 
connection through the emergent vegetation that comprises much of sub-area WA-7. No direct pathway 
from the West Area’s southern wetland to Middle Twin Lake currently exists; the southern wetland must 
overflow over the former rail spur (sub-area WA-8) into the northern wetland of WA-7 prior to 
discharging to the lake. 

6.3.2 OU5 Stormwater Management Plan – Alternatives 2 through 5 
While several options exist for interim and permanent stormwater management for the Site, it was 
determined that a stormwater management plan that could meet both interim and post-construction 
needs would be preferred. Such a plan could be evaluated within a standalone stormwater-only remedial 
alternative or as a means of minimizing the potential for runoff entering the West Area during 
implementation of other remedial alternatives. In either case, the conceptual plan would meet the RAO of 
removing the ongoing threat of contaminant transport to Middle Twin Lake. 

The conceptual stormwater management plan seeks, therefore, to redirect runoff during construction, 
with the reintroduction of flow to the northern wetland following site restoration activities. This will be 
accomplished through construction of temporary sheet piling, new storm sewer piping, and stormwater 
treatment Best Management Practices (BMPs) [Figure 5b]. The stormwater management plan components 
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are described in the following paragraphs and detailed on Figure 5c.  Costs for this OU5 stormwater 
management plan alone, which are incorporated into the overall capital costs for Alternatives 2 through 5, 
can be found in Appendix C, Table C-9. 

6.3.2.1 Temporary Sheet Piling 

Temporary sheet piling will be installed between the CP Rail corridor and the northern wetland (sub-area 
WA-7) to prevent surface flow from both the new storm sewer pipe described below (Pipe to North) and 
the Building 1A Pond outlet pipe from reaching WA-7 during construction. Additionally, temporary sheet 
piling will be placed around the northwest area of WA-7 to prevent runoff from the construction site from 
reaching Middle Twin Lake. Once construction is completed and the wetland area is stabilized, the 
temporary sheet piling can be removed or driven to the ground surface and the pipe discharges can be 
reintroduced into the newly constructed wetland. 

6.3.2.2 Permanent Storm Sewer Piping 

Two new storm sewer pipes will be installed to convey stormwater in the vicinity of the West Area, 
including a pipe flowing north from the south swale to the ditch along the south side of the CP Rail tracks 
and a pipe flowing west from the Southern Lots to Middle Twin Lake. 

Pipe to North (South Swale to CP Rail Line Ditch) 
A pipe to the north will be installed to convey flow from the south swale to the ditch that parallels the CP 
Rail track. This new storm sewer line will also intercept flow from the Building 1B Pond. This pipe will be 
installed at an elevation of 855 feet MSL or greater to the maximum extent practicable to ensure that it is 
located within the LTU berm that was constructed in the 1990s to provide biological treatment of soils 
(Barr, 1990).  At elevations lower than 855 feet MSL, it is possible that contaminated or unstable soils 
would be encountered that would not be suitable for pipe installation. The outflow of the new storm 
sewer will flow above ground west through the CP Rail ditch and eventually discharge to Middle Twin 
Lake. 

Pipe to West (Southern Lots to Lake) 
A pipe to the west will be installed to convey overflow from the Southern Lots biofiltration basin to Middle 
Twin Lake. The outlet of this pipe will be placed above the normal water level of the lake, and a check 
valve will be installed to prevent backflow from the lake during periods of high water. 

6.3.2.3 Permanent Stormwater Treatment BMPs 

Several permanent stormwater treatment BMPs will be constructed to treat stormwater prior to discharge 
to Middle Twin Lake. These include the south swale infiltration basin, the Southern Lots biofiltration basin, 
and permanently raising the ground surface elevation in the area of the former ice chute. 

South Swale Filtration Basin 
The south swale will be retrofit to provide stormwater treatment by creating a filtration basin. This will be 
accomplished by adding fill to close off the downstream end of the swale, installing a perforated pipe 
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throughout the length of the swale, and amending the soils above the perforated pipe to encourage 
infiltration. The perforated pipe will be connected to a new manhole at the downstream end of the swale, 
the rim of which will be raised by 6 inches above grade to allow pooling of water within the swale prior to 
overflow for added water quality benefits. 

Southern Lots Biofiltration Basin 
A biofiltration basin will be constructed on the Southern Lots to treat the runoff that currently flows from 
the residential area south of the West Area into the West Area’s southern wetland. Infiltration into the 
existing underlying soil will be prevented by the installation of an HDPE liner. Stormwater treatment will 
be accomplished through the chemical, biological, and physical processes associated with native 
plantings. The basin will be planted with water-tolerant vegetation that will filter sediment and nutrients 
from runoff in order to closely mimic the functions of the existing wetlands. Discharge from the 
biofiltration basin will be directed to a pipe (Pipe to West) and then to Middle Twin Lake. 

Former Ice Chute Area 
The elevation of the ground surface in the portion of sub-area WA-5 associated with the former ice chute 
will be increased to eliminate the direct connection between the West Area’s northern wetland to Middle 
Twin Lake, both during and after construction. Raising the elevation of the area of the former ice chute 
will also increase the potential retention times within the West Area, providing increased potential for 
treatment of stormwater runoff in the northern wetland post-construction. 

6.3.3 TMDL Implementation Plan Compliance – Alternatives 2 through 5 
The chosen remedial alternative and stormwater management plan will need to comply with the 
November 2007 Twin and Ryan Lakes TMDL Implementation Plan (Wenck, 2007). The MPCA has listed 
North, Middle, and South Twin Lakes and Ryan Lake as impaired due to excess nutrients. Therefore, the 
focus of the TMDL implementation plan is to reduce annual total phosphorus loads to the lakes. The plan 
identifies the need for increased infiltration and retrofits to achieve the maximum possible total 
phosphorus load reduction. 

The conceptual stormwater management plan developed for this FFS for Alternatives 2 through 5 will 
achieve the intent of the TMDL Implementation Plan, as all stormwater runoff will be treated prior to 
discharge to the Middle Twin Lake. In particular the following BMPs will provide nutrient removal: 

•	 Building 1A Pond and Azelia Avenue Pond currently provide treatment as wet ponds and will 
continue to provide treatment after construction. 

•	 Building 1B Pond currently serves as a vegetated filter and will continue to provide treatment 
after construction. 

•	 The south swale will be retrofitted with amended soils and a perforated pipe to filter stormwater 
to encourage infiltration into the surrounding soils to the extent possible to retain phosphorus. 

•	 The Southern Lots biofiltration basin will function much like a wetland by using plants to filter 
sediment and remove nutrients from runoff prior to discharge to the lake. 
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•	 Restoration of the wetland in WA-7 will serve to further filter runoff from the south swale and 
both Building 1A and Building 1B Ponds. While runoff from these areas will bypass the wetland 
during construction, natural wetland treatment will be restored upon completion of the Site 
remediation. 

•	 The elimination of the direct connection between the West Area and Middle Twin Lake via the 
former ice chute area will prevent the northern wetland from discharging in this location, 
increasing the residence time for treatment of runoff within the wetland. 

These BMPs will aim to protect Middle Twin Lake by providing improved physical and biological processes 
for total phosphorus removal, including sedimentation, filtration, infiltration, and uptake by wetland 
vegetation. 

6.3.4 OU5 Stormwater Management Plan – Alternatives 6 through 8 
The OU5 stormwater management plan for Alternatives 6 through 8 will be similar in objective to that of 
Alternative 2 through 5 (Section 6.3.2) in that it seeks to minimize the potential for runoff entering the 
West Area during implementation of the remedial alternatives. Many of the design components are 
replications of those used for Alternatives 2 through 5 with the major changes being the elimination of 
the Pipe to North and South Swale Filtration Basin. These design eliminations are due to greater control 
of flows to the West Area via the south swale (Alternatives 6 and 7) and inclusion of increased treatment 
and flow reduction in the southern West Area wetland (Alternatives 6, 7, and 8), which were not potential 
design components in Alternatives 2 through 5. Costs for this OU5 stormwater management plan alone, 
which are incorporated into the overall capital costs for Alternatives 6 through 8, can be found in 
Appendix C, Table C-10. 

The OU5 stormwater management plan for Alternatives 6 through 8 are shown in the individual 
stormwater management plans (Figures 9c, 10c, 11c, and 12c) and details (Figures 9d, 10d, and 11d) for 
the respective alternatives along with other stormwater design components for that alternative, if 
applicable. The stormwater management plan components are described in the following paragraphs: 

6.3.4.1 Temporary Stormwater Management 

Temporary stormwater management will be removed upon completion of construction and will include: 

•	 Diverting the west end of the south swale towards Middle Twin Lake into the Pipe to West (see 
Section 6.3.2.2 for Pipe to West details). 

•	 Temporary sheet piling as described in Section 6.3.2.1. 

•	 Temporarily blocking the Building 1B Pond outlet and pumping flows from the existing manhole 
as needed to an area not under construction at the time- either north of the rail spur, south of the 
rail spur, or to the diverted south swale. 
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6.3.4.2 Permanent Stormwater Management 

Permanent stormwater management will remain in place after construction and will include the following 
features: 

•	 Raising the ground surface elevation in the former ice chute area as described in Section 6.3.2.3. 

•	 Raising the ground surface elevation of the former rail spur to above the Ordinary High Water 
Level (OHWL) to as recommended by the MDNR to clarify the landward extent of regulatory 
jurisdiction of Middle Twin Lake (MDNR, 1999). 

•	 New storm sewer to replace the Building 1B Pond outlet that will be removed during construction. 

•	 Pipe to West as described in Section 6.3.2.2 will be constructed as part of Alternatives 6, 7 and 8A; 
this pipe will not be included in Alternative 8B. 

•	 Southern Lots Biofiltration Basin as described in Section 6.3.2.3 will be constructed as part of 
Alternatives 6, 7 and 8A; this feature will not be included in Alternative 8B. 

•	 Construction of a curved berm north of the Southern Lots that allows flows from the biofiltration 
basin to be directed to the lake and flows from the south swale to be directed into the West Area. 
This berm will also prevent backup of stormwater onto non-Joslyn owned properties south of the 
West Area due to raising the rail spur grade. The western portion of the berm will be constructed 
pre-excavation in conjunction with the temporary south swale diversion to the lake. The eastern 
portion of this berm adjacent to the south swale diverting flow into the West Area will be 
constructed post-excavation in conjunction with removal of the temporary south swale diversion 
to the lake. This feature will not be included in Alternative 8B. 

6.3.5 Alternative 6 Stormwater Management Plan 
The stormwater modifications needed as part of Alternative 6 include incorporating the stormwater 
modifications described in Section 6.3.4 and construction of a new stormwater pond to replace the 
stormwater functions of the filled Azelia Avenue Pond. The stormwater modifications needed specifically 
for Alternative 6 are assumed to include the following permanent stormwater management features: 

•	 New storm piping along the east and south of the existing Azelia Avenue Pond to convey 
stormwater from the eastern redevelopment to the new stormwater pond in the south swale. 

•	 A new stormwater pond in the south swale. Retaining walls will be needed in the south swale to 
provide an equivalent water treatment and flood storage replacement for the filled Azelia Avenue 
Pond. 

Alternative 6 currently assumes the use of reinforced concrete pipe (RCP) for new piping. However, 
watertight, fused HDPE may be required in some areas to prevent the potential of contaminated 
groundwater infiltrating stormwater flow. 
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6.3.6 Alternative 7 Stormwater Management Plan 
The stormwater modifications needed as part of Alternative 7 include incorporating the stormwater 
modifications described in Section 6.3.4 and modifications to Azelia Avenue Pond to replace the 
stormwater functions of the filled Building 1A Pond. The stormwater modifications needed for Alternative 
7 are assumed to include the following permanent stormwater management features: 

•	 New storm piping to direct the Building 1 parking lot runoff east into the Azelia Avenue Pond. 

•	 New storm piping and outlet structure to direct low flows from the Azelia Avenue Pond south of 
the pond and then east into the West Area. High flows will continue to use the existing Azelia 
Avenue Pond overflow pipes into the south swale. 

Alternative 7 currently assumes the use of a combination of reinforced concrete pipe (RCP) and non-
watertight HDPE for new piping. However, watertight, fused HDPE may be required in some areas to 
prevent the potential of contaminated groundwater infiltrating stormwater flow. 

6.3.7 Alternative 8 Stormwater Management Plan 
6.3.7.1 Alternative 8A 

The stormwater modifications needed as part of Alternative 8A includes incorporating the stormwater 
modifications described in Section 6.3.4. No other additional stormwater management features are 
proposed for this alternative. 

Alternative 8A currently assumes the use of reinforced concrete pipe (RCP) for new piping. However, 
watertight, fused HDPE may be required in some areas to prevent the potential of contaminated 
groundwater infiltrating stormwater flow. 

6.3.7.2 Alternative 8B 

The stormwater modifications needed as part of Alternative 8B include incorporating the stormwater 
modifications described in Section 6.3.4, except as noted in the following: 

•	 Pipe to West as described in Section 6.3.2.2 will not be constructed as a permanent stormwater 
feature.  This pipe will only function throughout the duration of construction and stabilization of 
vegetation within West Area and then be removed or abandoned in place.  

•	 Southern Lots Biofiltration Basin and associated berm as described in Section 6.3.2.3 will not be 
constructed. 

The above-referenced Pipe to West, Southern Lots Biofiltration Basin and associated berm will not be 
constructed as part of Alternative 8B as all stormwater runoff from the Southern Lots will be routed into 
the West Area. These features were not included within this alternative to reduce floodplain impacts, to 
maintain existing flow patterns within the wetland and to take advantage of the increased water quality 
benefits of the West Area due to the increased detention time resulting from the implementation of the 
floodplain mitigation area. 

37 



 

 

 
   

 

 
  

  
 

   
  

  
  

 

   
 

      

    

    
   

 

     

    
    

     

   
 

 
    

  
  

  
 

  
   

  
  

  
  

   

6.3.8 TMDL Implementation Plan Compliance – Alternatives 6 through 8 
Similarly to Alternatives 2 through 5, stormwater modifications for Alternative 6 through 8 will comply 
with the TMDL Implementation Plan as all stormwater runoff will be treated prior to discharge to Middle 
Twin Lake. The following BMPs will provide nutrient removal for the specific alternatives listed: 

•	 The new stormwater pond in the south swale will provide wet pond treatment similar to that 
provided previously by the Azelia Avenue Pond (Alternative 6). 

•	 Discharge from the new stormwater pond (Alternative 6) and the altered Azelia Avenue Pond 
(Alternative 7) to the south swale will flow to the West Area where it will be further treated by 
both the restored southern and WA-7 (northern) wetlands. 

•	 The Azelia Avenue Pond, now serving the entire redevelopment area, will provide extended 
detention treatment for a water quality rainfall depth of 1 inch or less (Alternative 7). 

•	 Azelia Avenue Pond as described in Section 6.3.3 (Alternatives 8A and 8B). 

•	 Building 1A Pond as described in Section 6.3.3 (Alternatives 6,  8A, and 8B). 

•	 Restoration of the wetland in WA-7 will serve to further filter runoff from the south swale and 
Building 1B Pond (Alternatives 6, 7,  8A, and 8B) and the Building 1A Pond (Alternative 6,  8A and 
8B) as described in Section 6.3.3. 

•	 Building 1B Pond as described in Section 6.3.3 (Alternatives 6, 7,  8A and 8B). 

•	 The elimination of the direct connection between the West Area and Middle Twin Lake via the 
former ice chute area as described in Section 6.3.3 (Alternatives 6, 7,  8A and 8B). 

•	 Southern Lots Biofiltration Basin as described in Section 6.3.3 (Alternatives 6, 7, and 8A). 

The raising of the rail spur will provide more storage volume prior to overflow in the West Area southern 
wetland for rate control and settling of nutrients (Alternatives 6, 7, 8A and 8B). 

6.3.9 Preliminary Modeling Results 
Preliminary stormwater modeling, including both hydrologic/hydraulic modeling and water quality 
modeling, was completed for the existing site conditions and Alternatives 5 through 8.  The 
hydrologic/hydraulic modeling was used to determine peak runoff rates for the 2-,10-, and 100-year 
storm events while the water quality modeling was used to determine pollutant removal rates for total 
phosphorus (TP) and total suspended solids (TSS).  Based on preliminary discussions with permitting 
agencies, the proposed stormwater management should equate or be an improvement over the existing 
conditions.  Thus, stormwater management goals for the remedial alternative are that (1) proposed peak 
runoff rates do not exceed those of existing conditions and (2) proposed pollutant removal rates are 
greater than or equal to those of existing conditions. 

Based on the modeling results, proposed peak runoff rates for Alternative 5 would exceed the existing 
rates for both the 2- and 10-year storm events. Additionally, the pollutant removal rates provided by the 
proposed water quality treatment for Alternative 5 would not meet the existing rates for TP and TSS. 
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Therefore, permitting agencies may determine the proposed stormwater management for Alternative 5 to 
be unacceptable for permit approval. 

Conversely, proposed stormwater management for Alternatives 6, 7, 8A, and 8B will meet the peak runoff 
rate and water quality goals and would therefore be more likely to be gain permit approval. 

6.4 Backfilling of Excavations 
For alternatives that require excavation of contaminated soil (Alternatives 3 and 5 through 8), geotextile 
fabric will be placed prior to backfilling to final grade as described in Section 3.6. 

6.5 In-Place Capping and Consolidation Cover Design 
For alternatives requiring in-place capping or onsite consolidation (Alternatives 4 through 8), a 2-foot, 
vegetative soil cover will be constructed over the contaminated soils consisting of a non-woven geotextile 
fabric overlaid with 1.5 feet of clean cover soil and 0.5 feet of topsoil. The purpose of the geotextile is as 
follows: (1) to meet the requirement of a 2-foot accessible zone as described in Section 3.4.1, (2) to 
provide a demarcation between the cover soils and the underlying contaminated soils, (3) to reduce the 
potential for contaminant transport upward into the clean cover, and (4) to help reduce differential 
settlement. 

The presence of a high proportion of natural organic materials (i.e., peat) in the OU5 soils that require 
remediation, and the molecular structure of dioxins, creates a matrix where the dioxin/furan will strongly 
adsorb to organic materials (peat and other vegetative matter). This reduces the potential for dioxins to 
volatilize into the atmosphere or dissolve into water. Thus the onsite consolidate and cover remedial 
actions considered as part of this FFS would not require an impermeable cap and a simple vegetated cap 
(geotextile overlain by two feet of clean soil) protects human health and the environment through 
elimination of exposure. 

The proposed soil consolidation area in Alternative 8 is located in the southern part of the West Area, 
within the 100-year floodplain of Middle Twin Lake.  To confirm that the proposed vegetated cover design 
described above would prevent washout of soils in the Alternative 8 consolidation area in the event of a 
100-year flood, an evaluation of anticipated water flow velocities was conducted.  The 100-year flood flow 
velocities expected adjacent to the consolidation area following implementation of Alternative 8 would be 
similar to the current velocities that were modeled in this area in 2004 (Barr, 2004b).  The modeled peak 
flow velocities were 0.08 to 0.20 feet per second, less than the 1.0 foot per second velocity (critical 
velocity) design criteria for vegetated waterways on easily eroded soils (Barr, 2004b), indicating that a 
vegetated cover will protect against washout of soil from the consolidation area.  Additionally, the 
proposed consolidation area would be set back from the lake and not subject to wave action due to the 
protective beach ridge to the west and the reconstructed railroad spur to the north. 
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6.6 Geotechnical Stability 
Preliminary geotechnical analyses of the proposed consolidation area grading plans and designs for 
Alternatives 5 through 8 indicate that the various consolidation area configurations and vegetated soil 
covers will be stable. The need for a more detailed geotechnical evaluation will be considered as part of 
final design.  

6.7 Long-Term Maintenance and Institutional Controls 
Long-term maintenance needs for the remedial alternatives vary by the level of work and disturbance 
area.  All alternatives will require at least routine site inspection and reporting. Additional needs for the 
alternatives include the following measures for the OU5 area and/or the consolidation area, as applicable: 

•	 Alternatives 2 through 8 – Stormwater management system, surface soil erosion, and wetland 
vegetation monitoring and maintenance 

•	 Alternatives 1 and 2 – Perimeter fence maintenance 

•	 Alternative 4 through 8 – Vegetative soil cover maintenance 

•	 Alternative 6 – Monitoring and pump-out well maintenance 

For Alternatives 1 through 8, institutional controls would be put in place to restrict future land use and 
access to contaminated soils as necessary for OU5 and/or the consolidation area. 
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7.0 Comparative Analysis of Alternatives 
This section of the FFS provides the basis for determining which alternative provides the best balance with 
respect to the statutory balancing criteria in Section 121 of CERCLA and in Section 300.430 of the NCP. 
The remedial alternatives selected from the screening process were evaluated using the following nine 
criteria: 

•	 Overall protection of human health and the environment 

•	 Compliance with Applicable and/or Relevant and Appropriate Federal and State public health or 
environmental requirements (ARARs) 

•	 Long-term effectiveness and permanence 

•	 Reduction of toxicity, mobility, or volume of hazardous substances 

•	 Short-term effectiveness 

•	 Implementability 

•	 Cost effectiveness 

•	 Acceptance by EPA 

•	 Acceptance by Community 

The NCP categorizes the nine criteria into three groups: 

1.	 Threshold Criteria – overall protection of human health and the environment and compliance with 
ARARs (or invoking a waiver) are threshold criteria that must be satisfied in order for an 
alternative to be eligible for selection; 

2.	 Primary Balancing Criteria – long-term effectiveness and permanence; reduction of toxicity, 
mobility, or volume; short-term effectiveness; implementability, and cost are primary balancing 
factors used to weigh major trade-offs among alternatives; and 

3.	 Modifying Criteria – state and community acceptances are modifying criteria that are formally 
taken into account after public comment is received on the proposed plan and incorporated into 
the ROD. 

Two additional criteria were also used to evaluate the remedial alternatives: 

• Principal threat waste considerations 

Floodplain and wetland mitigation 

A narrative evaluation of the alternatives with respective to the criteria is provided in the following 
subsections. A comparative evaluation of the alternatives is included on Table 2. 
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7.1 Overall Protection of Human Health and the Environment 
Overall protection of human health and the environment addresses whether each alternative provides 
adequate protection of human health and the environment and describes how risks posed through each 
exposure pathway are eliminated, reduced, or controlled, through treatment, engineering controls, and/or 
institutional controls. All of the alternatives except Alternative 1 (No Action) and Alternative 2 are 
protective of human health and the environment by reducing or eliminating exposure pathways. 

Alternative 1 and Alternative 2 are therefore removed from further consideration. 

7.2 Compliance with ARARs 
Section 121(d) of CERCLA and NCP §300.430(f)(1)(ii)(B) require that remedial actions at CERCLA sites at 
least attain legally applicable or relevant and appropriate Federal and State requirements, standards, 
criteria, and limitations which are collectively referred to as “ARARs,” unless such ARARs are waived under 
CERCLA Section 121(d)(4). 

7.2.1 Definition of ARARs and TBCs 
Applicable requirements are those cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under Federal environmental or State environmental or 
facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance found at a CERCLA site. State standards that are identified by a state in a 
timely manner and that are more stringent than Federal requirements may be applicable. Relevant and 
appropriate requirements are those cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under Federal environmental or State environmental or 
facility siting laws that, while not “applicable” to a hazardous substance, pollutant, contaminant, remedial 
action, location, or other circumstance at a CERCLA site address problems or situations sufficiently similar 
to those encountered at the CERCLA site that their use is well-suited to the particular site. Only those state 
standards that are identified in a timely manner and are more stringent than federal requirements may be 
relevant and appropriate. 

“To be considered” materials (TBCs) are criteria, advisories, guidance, and proposed standards developed 
by government agencies that are not legally enforceable but contain information that would be helpful in 
carrying out, or in determining the level of protectiveness of, selected remedies. TBCs are meant to 
complement the use of ARARs, not replace or compete with them. 

Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant and 
appropriate requirements of other Federal and State environmental statutes or provides a basis for a 
invoking a waiver of specific ARARs. 

Tables 3-1 through 3-5 summarize the federal and state ARARs and TBCs compiled for this project and 
if/when they apply. 
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7.2.2 Comparison to ARARs and TBCs 
It is generally understood that each of the alternatives included in this FFS can, with appropriate design 
and planning, meet ARARs and TBCs. The regulatory classification of OU5 soils as described in Appendix B 
and summarized in Section 4.2 presents important interpretation of ARARs and TBCs for contaminated 
soil management within and outside of the Joslyn Site, particularly for remedial actions that include offsite 
soil treatment and/or disposal. 

Because Alternative 3 assumes incineration of all excavated OU5 soils prior to disposal in a landfill, the 
extreme expense associated with this alternative makes the selection of this alternative unlikely, and the 
regulatory classification of the portion of OU5 soils that would require management and offsite/treatment 
disposal as a hazardous waste a moot point. 

Offsite disposal of soils that can be managed as a non-hazardous waste at a Subtitle D landfill will be 
required for Alternatives 7 and 8. As described in Section 4.2 (and in the memorandum included in 
Appendix B), the regulatory classification of the soils designated for disposal at a Subtitle D landfill in 
Alternatives 7 and 8 will result in compliance with ARARs and TBCs. Offsite disposal of these soils in a 
Subtitle D landfill will preserve sufficient consolidation area capacity to manage remaining soils on site. 

7.3 Long-term Effectiveness and Permanence 
Long-term effectiveness and permanence refers to expected residual risk and the ability of a remedy to 
maintain reliable protection of human health and the environment over time once cleanup levels have 
been met. This criterion includes the consideration of residual risk that will remain on site following 
remediation and the adequacy and reliability of controls. 

Alternative 2 provides limited long-term effectiveness, as little or no contaminated soil will be removed or 
covered as part of this option; rather the potential for future erosion of contaminated soil is reduced. 
Alternative 3 provides the greatest long-term effectiveness by removing contaminated soils from the 
Joslyn Site and permanently eliminating the exposure pathways associated with the contaminated soil. 
Alternatives 4, 5, and 6 provide better long-term reduction of the exposure pathways associated with the 
contaminated soil than Alternative 2 by covering the contaminated soil.  Alternatives 7 and 8 provide 
better long-term effectiveness and permanence than Alternatives 4, 5, and 6 by removing a portion of the 
contaminated soil from the Joslyn Site but not as great as Alternative 3. 

Reviews at least every five years, as required, will be necessary to evaluate the effectiveness and 
permanence of any of these alternatives because hazardous substances will remain on site in 
concentrations above health-based screening levels. 

7.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance of the 
treatment technologies that may be included as part of a remedy. 
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Alternatives 2, 4, 5, and 6 do not include treatment as a component of the remedy. Therefore, these 
alternatives would not significantly alter the toxicity or volume of contamination at the Site. Alternative 2 
would not reduce mobility.  Alternatives 4, 5, 6, 7, and 8 would reduce mobility by capping contaminated 
soils.  Alternatives 7 and 8 remove a portion of the contaminated soil from the Joslyn Site and would 
therefore lessen the toxicity and volume of contamination at the Site. 

Alternative 3 reduces toxicity and volume through treatment. 

7.5 Short-term Effectiveness 
Short-term effectiveness addresses the period of time needed to implement the remedy and any adverse 
impacts that may be posed to workers, the community and the environment during construction and 
operation of the remedy until cleanup levels are achieved. 

Significant stormwater events during periods of contaminated soil excavation could result in erosion 
and/or potential releases of contaminated soil or runoff to Middle Twin Lake. Under Alternatives 2, 3, 4, 5, 
6, 7, and 8 scheduling the contaminated soil excavation for a late fall or winter period will reduce the 
potential for significant stormwater events that could affect remedial operations. 

Alternatives 3, 6, 7, and 8 involve excavating the most highly contaminated soils in the West Area and 
staging these soils for loading for offsite transportation under Alternative 3 and for consolidation at the 
Joslyn Site under Alternatives 6, 7, and 8. This could result in longer potential exposure to higher 
concentrations of COCs for workers, residents of the local neighborhoods, and to surface water compared 
to Alternatives 2, 4, or 5. 

7.6 Implementability 
Implementability addresses the technical and administrative feasibility of a remedy from design through 
construction and operation. Factors such as availability of services and materials, administrative feasibility, 
and coordination with other governmental entities are also considered. 

Each of the eight alternatives can be implemented using generally available construction methods, 
equipment, and materials. However, there are several implementability issues that pertain to the specific 
alternatives: 

•	 Alternatives 2 through 8 require work in wetlands and the associated regulatory agency
 

coordination and permitting (MDNR, SCWMC, etc.).
 

•	 The regulatory permitting potentially required to implement Alternative 3 increases the 
administrative and logistical complexity of this approach and makes it unlikely that it could be 
implemented. 

•	 Alternative 5 would need significant floodplain mitigation.  Alternatives 7 and 8 would require 
floodplain mitigation, but less than that required of Alternative 5. 
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•	 Alternative 8A would require coordination with offsite property owner(s) to obtain necessary 
floodplain mitigation.  Alternative 8B would create floodplain in OU5 of the Joslyn Site. 

•	 Alternatives 6 and 7 would require coordination with the lessee of the developed portion of the 
Joslyn Site and significant stormwater management changes due to the proposed filling of the 
Azelia Avenue Pond. 

7.7 Cost 
Cost estimates for each alternative estimating their present worth, including the No Action alternative, can 
be found in Appendix C and summarized in Table 4. 

Capital costs include the estimated construction cost, the cost of engineering, design, permitting, and 
construction observation, and contingencies specific to each alternative. Operation and maintenance costs 
assume a post-implementation project duration of 30 years, but do not reflect a discount rate. 

7.8 Principal Threat Waste 
The NCP establishes an expectation that U.S. EPA will use treatment to address the principal threats posed 
by a site whenever practicable. Alternative 3 meets this expectation by the excavation and offsite 
treatment/disposal of contaminated OU5 soils. Alternatives 4, 5, 6, 7, and 8 do not meet the NCP’s 
expectation of treating principal threat waste, but will utilize containment and will effectively eliminate the 
potential exposure pathway for human and ecological receptors. The NCP also states that treatment 
should be used to address principal threat wastes wherever practicable. As shown in the cost estimates in 
Appendix C, the implementation of Alternative 3 is significantly more expensive than Alternatives 4, 5, 6, 7, 
and 8 and is not practicable. Alternatives 5, 6, 7, and 8 provide the best balance of tradeoffs with respect 
to the other balancing criteria evaluated. 

7.9 Floodplain and Wetland Mitigation 
Alternatives 2 through 8 will require mitigation of both temporary and/or permanent wetland impacts 
created by the selected remedial alternative. For the purposes of this FFS, it is assumed that wetland 
regulatory agencies will deem the temporary wetland impacts (i.e., excavation of contaminated soils and 
in-place restoration of wetland to existing elevations) as “no loss,” while permanent impacts will require 
offsite mitigation at a 2.5:1 ratio. 

Alternatives 4, 5, and 8 will also require significant mitigation of the floodplain impacts to Middle Twin 
Lake. An evaluation of potential floodplain mitigation sites has been ongoing, and if floodplain mitigation 
is required as part of the selected alternative, Joslyn will continue to work with MPCA and the SCWMC to 
develop an acceptable floodplain mitigation plan. 

A summary of the floodplain and wetland impacts are as follows: 

•	 Alternative 2 – 7,500 sq. ft. of permanent impacts to the southern wetland; insignificant floodplain 
fill 
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•	 Alternative 3 – 182,800 sq. ft. of “no loss” impacts to the northern wetland and 7,500 sq. ft. of 
permanent impacts and 74,600 sq. ft. of “no loss” impacts to the southern wetland; insignificant 
floodplain fill 

•	 Alternative 4 – 182,800 sq. ft. of permanent impacts to the northern wetland and 82,100 sq. ft. of 
permanent impacts to the southern wetland; 27,500 cubic yards of floodplain fill 

•	 Alternative 5 – 182,800 sq. ft. of “no loss” impacts to the northern wetland and 82,100 sq. ft. of 
permanent impacts to the southern wetland; 12,500 cubic yards of floodplain fill 

•	 Alternative 6 – 182,800 sq. ft. of “no loss” impacts to the northern wetland and 10,300 sq. ft. of 
permanent impacts and 71,800  sq. ft. of “no loss” impacts to the southern wetland; insignificant 
floodplain fill 

•	 Alternative 7 – 15,400 sq. ft. of permanent and 167,400 sq. ft. of “no loss” impacts to the northern 
wetland and 10,300 sq. ft. of permanent impacts and 71,800 sq. ft. of “no loss” impacts to the 
southern wetland; insignificant floodplain fill 

•	 Alternative 8A – 182,800 sq. ft. of “no loss” impacts to the northern wetland and 40,000 sq. ft. of 
permanent and  42,100 sq. ft. of “no loss” impacts to the southern wetland; 5,500 cubic yards of 
floodplain fill 

•	 Alternative 8B – 182,200 sq. ft. of “no loss” impacts to the northern wetland and 40,000 sq. ft. of 
permanent impacts and 42,100 sq. ft. of “no loss” impacts and to the southern wetland; 
5,200 cubic yards of floodplain fill 

The floodplain and wetland impacts noted above for Alternatives 4 and 5, compared with the other 
alternatives, are considerable and expensive as shown in Appendix C, and could also require securing 
partnerships with outside parties for offsite replacement/mitigation. 

For Alternatives 3 and 6, it is assumed that temporary impacts to wetlands will be “no loss” as wetland 
areas disturbed by excavation will be restored. It is assumed that no permanent wetland or significant 
floodplain impacts will result from Alternatives 3 and 6. 

Two floodplain mitigation options were considered for Alternative 8 as noted in Section 5.8.  
Alternative 8A assumes floodplain mitigation will be obtained at an offsite location and Alternative 8B 
assumes that floodplain mitigation will be obtained onsite in the West Area and the Southern Lots. 
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8.0 Selected Remedy for OU5 

8.1 Summary of the Rationale for the Selected Remedy 
Based on CERCLA requirements, the NCP, and detailed analysis of the remedial alternatives, 
Alternative 8B— Limited Onsite Consolidation with Soil Cover at West Area (Onsite Floodplain 
Mitigation), constitutes the best overall remedial action for operable unit OU5 at the Joslyn Site. 

Alternative 8B provides protection of public health and the environment and is in compliance with ARARs. 
Alternative 8B represents the best balance of tradeoffs with respect to the five balancing criteria and is 
protective of human health and the environment by removing a portion of the contaminated soil and 
eliminating the pathways of exposure. 

8.2 Detailed Description of the Selected Remedy 
The selected remedy involves removal and offsite disposal of a portion of contaminated soil and the 
establishment of a consolidation area at the Joslyn Site featuring a multi-layer vegetated soil cover. The 
consolidation area would be located on the southern part of the West Area over contaminated soil 
(Figure 12a). The depth of excavation of contaminated soil will vary by sub-area as shown on Figure 12a. 
Figure 12b provides the same information as 12a, but enlarged and rotated. As described in Section 4.2 
and the memorandum in Appendix B, excavated contaminated soils that can be managed off site as non-
hazardous waste will be disposed offsite at a Subtitle D landfill, and the remaining contaminated soils will 
be consolidated into the onsite consolidation area. The excavated areas would be backfilled to original 
grades with soil types similar to native soils for each area.  Geotextile fabric will be placed prior to 
backfilling.  An engineered cover consisting of a geotextile fabric layer, a 1.5-foot soil layer, and a 0.5-foot 
topsoil layer would be constructed over the consolidated soils (Figure 12c). 

Interim and permanent stormwater management modifications will also be designed to ensure that 
stormwater runoff will be appropriately routed and treated for existing and future needs (Figure 12d). 
Wetland and floodplain mitigation will be required for implementation of this alternative. Floodplain 
mitigation will be obtained onsite in the West Area and the Southern Lots. A post-remedy conceptual 
restoration plan is included as Figure 12e. The entire draft permit drawing set from which Figure 12e was 
excerpted is included as  Appendix E. 

The assumption for future land use for the Southern Lots is residential open space and industrial open 
space for the West Area. Institutional controls are therefore necessary to prevent the possibility of direct 
exposure to COCs through unplanned development or unscheduled intrusive activities. Long-term 
inspection would be required to ensure the soil cap and stormwater features maintain their integrity. 

In summary, the selected remedy would include the following components: 

•	 Engineering controls to control surface water runoff, groundwater, dust, air quality and ensure 
that Remedial Action Objectives are met during and after the remedy is in place. 

•	 Clearing and shredding of trees from the work area. 
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•	 Excavation of contaminated soils for disposal at a Subtitle D Landfill or placement into the onsite 
consolidation area. 

•	 Site restoration of each sub-area will include covering the contaminated excavated areas with a 
four-layer cover system including 0.5 feet of clean soil, geotextile fabric, additional clean soil, and 
a final top layer of surface soil. In particular, 

o	 The surface soil will either be topsoil or wetland-like soil, depending on the existing 
designation as upland or wetland; and 

o	 The total depth of clean soil and surface soil placed in the excavated areas will be 
equivalent to the excavated depth to bring the areas back up to existing grade. 

•	 Construct the consolidation cover and permanent drainage features at the consolidation area. 

•	 Restoring the site through planting of emergent wetland vegetation and a variety of tree species, 
as shown on Figure 12e. 

•	 Institutional controls to restrict future land use and access to contaminated soils. 

•	 Long-term maintenance including inspection and maintenance, as necessary, of consolidation 
area vegetated cap. 

8.3 Opinion of Cost of Selected Remedy 
A detailed cost breakdown for the selected remedy is presented in Appendix C (Tables C-8B, C-11, and 
C-13). The information in this cost table is based on the best available information, including consultation 
with a general contractor, regarding the anticipated scope of the remedial alternative. Changes in the cost 
elements are likely to occur as a result of new information and data collected during the engineering 
design of the remedial action. This is an order-of-magnitude opinion of cost that is expected to be within 
+30% to -15% of the actual project cost. 
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Table 1
 

Preliminary Remediation Goals (PRGs)
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

PRG 
Classification 

Applicable 
site sub

areas Media COCs Units Value Sources 
Industrial 
worker 
receptor SRV 

West Area Soil Dioxins ng TCDD-
TEQ/kg (ppt) 

35 MPCA, 1999; 
MPCA, 2005a 

cPAHs mg B[a]P-
equivalents/kg 
(ppm) 

3 MPCA, 1999; 
MPCA, 2005a 

PCP mg/kg (ppm) 120 MPCA, 1999; 
MPCA, 2005a 

Resident 
receptor SRV 

Southern 
Lots 

Soil Dioxins ng TCDD-
TEQ/kg (ppt) 

20 MPCA, 1999 

Recreational 
use receptor 
SSV 

Middle Twin 
Lake 

Sediment Dioxins ng TCDD-
TEQ/kg (ppt) 

50 MPCA, 2006b 

Aquatic and 
terrestrial 
ecological 
receptor* 

OU5, 
Middle Twin 
Lake 

Soil, 
sediment 

Dioxins ng TCDD-
TEQ/kg (ppt) 

11.2 CCME, 2002; 
MPCA, 2005a 

cPAHs mg B[a]P-
equivalents/kg 
(ppm) 

12.2 Crane et al., 
2000; MPCA, 
2005a 

PCP mg/kg (ppm) 0.785 MPCA, 2005a 
*Aquatic sediment quality values are assumed to be applicable as terrestrial values, given the paucity of OU5 surface area 
above the OHWL 
TCDD-TEQ = tetrachlorodibenzo-p-dioxin [TCDD] Toxicity Equivalency Quotient [TEQ], or TCDD-TEQ 
SRV = Soil Reference Value 
SSV = Sediment Screening Value 
B[a]P = Benzo(a)pyrene 
Ppt = parts per trillion 
Ppm = parts per million 

P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Tables\Final Sources\Table 1_Preliminary Remediation Goals 
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Table 2
 

Comparative Analysis of Alternatives
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, MN
 

Remedial 
Alternatives 

Threshold Criteria1 Balancing Criteria2 Modifying Criteria3 Additional Considerations4 

Overall Protection of 
Human Health and 
the Environment5 

Compliance 
with ARARs6 

Long-Term Effectiveness 
and Permanence7 

Reduction of Toxicity, 
Mobility, or Volume through 

Treatment8 
Short Term 

Effectiveness9 Implementability10 
Estimated 

Cost11 
State 

Acceptance12 
Local 

Acceptance13 
Floodplain and Wetland 

Mitigation14 

Alternative 1 - No Action 
(Fence monitoring only) ○ NA Removed from further evaluation $0.5M NA 

Alternative 2 -
Stormwater Management 
Modifications 

○ ● 
◔ 

Limited  long-term effectiveness 
◔ 

Does not significantly alter toxicity or 
volume of contamination, does not 

reduce mobility 

● 
Least potential exposure 

● 
No additional work required 

$2.3M 
7,500 sq. ft. of permanent wetland 
impacts; insignificant floodplain fill 

Alternative 3 - Excavation 
for Offsite Treatment and 
Disposal 

● ● 
● 

Greatest  long-term effectiveness by 
permanently eliminating exposure 

pathways 

● 
Reduces toxicity and volume through 
treatment, may not reduce mobility 

◔ 
Greatest potential exposure to 

COCs; consolidation offsite 

◔ 
Complex regulatory permitting and 

logistical coordination required $68M 

257,400 sq. ft. of "no loss" wetland 
impacts; 7,500 sq. ft. of permanent 
wetland impacts; insignificant 
floodplain fill 

Alternative 4 - In-Place 
Soil Cover ● ● 

◑ 
Better  long-term reduction of 
exposure pathways than Alt. 2 

◑ 
Does not significantly alter toxicity or 

volume of contamination; would 
reduce mobility 

◕ 
Limited potential exposure 

compared to Alts. 3, 6, 7, & 8 

◔ 
Increased administrative challenges 
because of the significant amount of 

permanent wetland impacts 
$15M 

offsite  consolidation - 264,900 sq. ft. of 
permanent wetland impacts; 27,500 cu. 
yd. of floodplain fill 

Alternative 5 - Onsite 
Consolidation with Soil 
Cover at West Area 

● ● 
◑ 

Better  long-term reduction of 
exposure pathways than Alt. 2 

◑ 
Does not significantly alter toxicity or 

volume of contamination; would 
reduce mobility 

◕ 
Limited potential exposure 

compared to Alts. 3, 6, 7, & 8 

◔ 
Requires significant  floodplain mitigation 

$5.0M 

onsite consolidation - 182,800 sq. ft. of 
"no loss" wetland impacts; 82,100 sq. ft. 
of permanent wetland impacts; 12,500 
cu. yd. of floodplain fill 

Alternative 6 - Onsite 
Consolidation with Soil 
Cover at Azelia Avenue 
Pond 

● ● 

◑ 
Better  long-term reduction of 
exposure pathways than Alt. 2 

◑ 
Does not significantly alter toxicity or 

volume of contamination; would 
reduce mobility 

◑ 
Some additional potential 

exposure to COCs compared to 
Alts. 2, 4, & 5; consolidation 

onsite 

◔ 
Requires coordination with lessee of 

developed offsite portion of Joslyn Site; 
and significant stormwater management 

changes 

$5.9M 

onsite  consolidation - 254,600 sq. ft. of 
"no loss" wetland impacts; 10,300 sq. ft. 
of permanent wetland impacts; 
insignificant floodplain fill 

Alternative 7 - Limited 
Onsite Consolidation with 
Soil Cover at Building 1A 
Pond 

● ● 

◕ 
Better  long-term effectiveness and 
permanence than Alts. 4, 5, & 6 by 

removing a portion  of contaminated 
soil 

◕ 
Would reduce mobility; lessens 

toxicity and volume of contamination 
by removing a portion  of the 

contaminated soil 

◑ 
Some additional potential 

exposure to COCs compared to 
Alts. 2, 4, & 5; consolidation 

onsite 

◔ 
Requires floodplain mitigation (less than 

Alt. 5), coordination with lessee of 
developed offsite  portion of Joslyn Site 

and significant  stormwater management 
changes 

$5.4M 

offsite  consolidation - 239,200 sq. ft. of 
"no loss" wetland impacts; 25,700 sq. ft. 
of permanent impacts; insignificant 
floodplain fill; 

Alternative 8A - Limited 
Onsite Consolidation with 
Soil Cover at West Area 
and Additional Floodplain 
Offsite 

● ● 

◕ 
Better  long-term effectiveness and 
permanence than Alts. 4, 5, & 6 by 

removing a portion  of contaminated 
soil 

◕ 
Would reduce mobility; lessens 

toxicity and volume of contamination 
by removing a portion  of the 

contaminated soil 

◑ 
Some additional potential 

exposure to COCs compared to 
Alts. 2, 4, & 5; consolidation 

onsite 

◑ 
Requires offsite  floodplain mitigation, and 

coordination with offsite  property 
owner(s) 

$5.4M 

224,900 sq. ft. of "no loss" wetland 
impacts; 40,000 sq. ft. of permanent 
wetland impacts; less than 6,000 cu. 
yds. of offsite  floodplain fill 

Alternative 8B - Limited 
Onsite Consolidation with 
Soil Cover at West Area 
and Additional Floodplain 
within West Area 

● ● 

◕ 
Better  long-term effectiveness and 
permanence than Alts. 4, 5, & 6 by 

removing a portion  of contaminated 
soil 

◕ 
Would reduce mobility; lessens 

toxicity and volume of contamination 
by removing a portion  of the 

contaminated soil 

◑ 
Some additional potential 

exposure to COCs compared to 
Alts. 2, 4, & 5; consolidation 

onsite 

◕ 
Requires floodplain mitigation and would 

create floodplain onsite  in OU5 of the 
Joslyn Site. 

$4.8M 

224,900 sq. ft. of "no loss" wetland 
impacts, 40,000 sq. ft. of permanent 
wetland impacts; less than 6,000 cu. 
yds. of onsite  floodplain fill 

Threshold Criteria Scale Balancing Criteria Scale 

● Meets criteria ● High 

○ Does not meet criteria ◕ Medium-High 

Medium-Low 

Low ◔ 
◑ 
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Table 2
 

Comparative Analysis of Alternatives
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, MN
 

Notes 
1 Statutory requirements that each alternative must satisfy to be eligible for selection.
	
2 Technical criteria upon which the detailed analysis is primarily based.
	
3 Evaluation of state and community acceptance to implemented remedial actions.
	
4 Additional considerations provide further details on the impact of remedial actions on the community. Additional considerations could be balancing or modifying criteria.
	
5 The assessment against this criterion describes how the alternative, as a whole, achieves and maintains protection of human health and the environment.
	
6 The assessment against this criterion describes how the alternative complies with ARARs, or if a waiver is required and how it is justified. The assessment also addresses other information from advisories, criteria, and guidance that the lead and support agencies have agreed is "to be considered". It is generally understood that each of the alternatives included in this FFS can,
	

with appropriate design and planning, meet ARARs and TBCs. 
7 The assessment against this criterion evaluates the long-term effectiveness of alternatives in maintaining protection of human health and the environment after response objectives have been met. 
8 The assessment against this criterion evaluates the anticipated performance of the specific treatment technologies an alternative may employ. 
9 The assessment against this criterion examines the effectiveness of alternatives in protecting human health and the environment during the construction and implementation of a remedy until response objectives have been met. 

10 This assessment evaluates the technical and administrative feasibility of alternatives and the availability of required goods and services. Alternatives 2-8 require work in wetlands and the associated regulatory agency coordination and permitting (MDNR, SCWMC). 
11 This assessment evaluates the capital and operation and maintenance (O&M) costs of each alternative. 
12 This assessment reflects the state’s (or support agency’s) apparent preferences among or concerns about alternatives. This assessment will be completed after the public comment period. 
13 This assessment reflects the community’s apparent preferences among or concerns about alternatives. This assessment will be completed after the public comment period. 
14 This assessment quantifies the impact to the floodplain and wetland for each alternative. It is assumed that wetland regulatory agencies will deem the temporary wetland impacts (i.e., excavation of contaminated soils and in-place restoration of wetland to existing elevations) as "no loss", while permanent impacts will require offsite mitigation at a 2.5:1 ratio. 

Table 2 
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Table 3-1
 

Potential Federal Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Federal Environmental Laws (except RCRA) 

CERCLA Addresses investigation and 
remediation of a release of a 
hazardous substance. 

Release of a hazardous substance. 42 USC 9601 et seq. Applicable 

NCP Provides organizational structure 
and procedures for preparing for 
and responding to discharges of oil 
and releases of hazardous 
substances, pollutants, and 
contaminants. 

Release of a hazardous substance. 40 CFR 300 Applicable 

Safe Drinking Water 
Act 

Protects the quality of public 
drinking water supplies from source 
to tap. 

42 USC 300f et seq. Does not apply to 
OU being evaluated 
in this FS report. 

Clean Water Act Establishes structure for regulating 
discharges of pollutants and 
regulating surface water quality. 

Activities that affect or may affect 
surface water. 

33 USC 1251 et seq. Applicable Surface water management would be 
required during construction activities. 

Clean Water Act Surface water quality requirements 
for discharges of pollutants to 
federally-regulated waters. 

Discharge of pollutants to federally-
regulated waters. 

33 USC 1342 
40 CFR 129 

Applicable Surface water management would be 
required during construction activities. 

Clean Air Act Regulates air emissions from 
stationary and mobile sources. 

Stationary or mobile source air 
emissions. 

42 USC 7401 et seq. Applicable Only mobile sources will be 
excavation and trucking equipment. 
No stationary sources anticipated. 

Section 10 (Rivers 
and Harbors Act of 
1899) 

Applies to activities that will 
obstruct or alter any navigable 
water of the United States. 

Construction activities that will 
potentially obstruct or alter 
navigable waters. 

33 USC 403 Not an ARAR No activities are contemplated that 
would obstruct or alter any navigable 
waters of the United States. 

Resource Conservation and Recovery Act (RCRA) 42 USC 6901 et seq. 

Onsite waste 
generation 

Waste generator shall determine if 
the waste is hazardous waste. 

Generation of waste. 40 CFR 261 
Subparts A through D 

Applicable Applicable for any operation where 
waste would be generated. 

Generators of 
Hazardous Waste 

Generation of contaminated soils 
that are characterized as 
hazardous wastes. 

Management of hazardous waste 40 CFR 262 Applicable to 
contaminated soil 
that is a hazardous 
waste. 

Applicable for any operation where 
hazardous waste would be generated. 

Transporters of 
Hazardous Waste 

Transportation of hazardous waste 
to off-site facilities. 

Transportation of hazardous waste 
to off-site facilities 

40 CFR 263 Applicable to 
contaminated soil 
that is a hazardous 
waste. 

Applicable for any operation where 
hazardous waste would be 
transported off-site. 
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Table 3-1
 

Potential Federal Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Owners and 
Operators of 
Hazardous Waste 
Treatment, Storage 
and Disposal Facilities 

Management of hazardous waste. Operations that include the 
management of hazardous waste. 

40 CFR 264 Applicable to 
contaminated soil 
that is a hazardous 
waste. 

Applicable for any operation where 
hazardous waste would be treated, 
stored or disposed of. Only the 
substantive portions would be 
ARARs. 

Owners and 
Operators of 
Hazardous Waste 
Treatment, Storage 
and Disposal Facilities 

Management of hazardous waste 
at interim status facilities. 

Operations that include the 
management of hazardous waste at 
interim status facilities. 

40 CFR 265 Applicable to 
contaminated soil 
that is a hazardous 
waste. 

40 CFR 264 may supersede this 
regulation. 

Management of Management of specific hazardous Operations involving recyclable 40 CFR 266 Does not apply to These standards do not apply to 
Specific Hazardous wastes materials, reclamation of lead-acid OU being evaluated contaminated soils at the site. 
Waste and Specific batteries, hazardous waste burned in this FS report. 
Types of Facilities in boilers and industrial furnaces, 

munitions, or low level mixed 
wastes. 

Land Disposal Restricts certain hazardous wastes Placement or disposal of soil that is 40 CFR 268 Applicable to Applicable to any operation where 
Restrictions from land disposal. a hazardous waste. contaminated soil 

that is a hazardous 
waste. 

hazardous waste is land disposed. 

Disposal of Solid Generator of RCRA Subtitle D Placement of RCRA Subtitle D 40 CFR 257 ARAR for landfill Applicable to onsite land disposal if 
Waste that is not a regulated waste. waste in a landfill. disposal or RCRA Subtitle D waste is generated. 
Hazardous Waste generated RCRA 

Subtitle D waste 

U.S. Department of Transportation 

General Information, 
Regulations and 
Definitions 

Requirements for packaging, 
labeling, marking, placarding, and 
motor vehicles used for 
transportation of hazardous 
materials. 

Offering of hazardous materials for 
transportation. 

49 CFR 171 Applicable The contaminated soil properties will 
determine which regulations are 
applicable. 

Hazardous Materials 
Table, special 
provisions, 
communications, 
emergency response, 
training and security 
plans 

Each person who offers hazardous 
material for transportation or each 
carrier that transports it shall mark 
each package, container, and 
vehicle in the manner required. 

Offering of hazardous materials for 
transportation. 

49 CFR 172 Applicable The contaminated soil properties will 
determine which regulations are 
applicable. 

Requirements for Definitions of hazardous materials Shipment of hazardous materials to 49 CFR 173 Applicable The contaminated soil properties will 
Shipments and for transportation purposes; off-site facilities determine which regulations are 
Packagings requirements for preparing 

hazardous materials for shipment 
applicable. 
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Table 3-1
 

Potential Federal Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Occupational Safety and Health Administration (OSHA) 

Work on 
Contaminated Sites 

Requirements for workers on 
uncontrolled hazardous waste sites 
such as training, personal 
protective equipment, recording 
and reporting work-related 
fatalities/injuries/illnesses. 

Work on uncontrolled hazardous 
waste sites, RCRA CA sites, and 
emergency response sites. 

29 CFR 1904 -
Recording and 
Reporting Occupational 
Injuries and Illnesses 
29 CFR 1910 -
Occupational Safety and 
Health 
29 CFR 1926 – Safety 
and Health Regulations 
for Construction 

Applicable The remedial action at the Site would 
involve work on a CERCLA NPL site; 
therefore, the requirements of these 
OSHA standards must be met. 

Management Certain Toxic Substances 

Remediation of 
release of 
polychlorinated 
biphenols 

Requirements governing the 
remediation, release, and disposal 
of PCBs must be met. 

Remediation, release, and disposal 
of PCBs. 

40 CFR 761 Does not apply to 
OU being evaluated 
in this FS report. 

PCBs are not potential contaminants 
of concern for the OU currently under 
evaluation. 

Dibenzo-para-
Dioxins/Dibenzofurans 

Requirements governing the testing 
and reporting of chemical 
substances containing dibenzo-
para-dioxins / dibenzofurans 

Manufacturing (and/or importing), or 
processing, a chemical substance 
identified under §766.25 

40 CFR 766 Does not apply to 
OU being evaluated 
in this FS report. 

Remediation of contaminated soil 
does not involve the manufacturing or 
processing of the regulated chemical 
substances. 

Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader. Listing the statutes and policies does not 
indicate that the entire statutes or policies are considered as potential ARARs; only substantive requirements of the specific citations are considered potential ARARs. Specific potential ARARs 
are addressed in the table below each general heading. 
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Table 3-2
 

Potential State and Local Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

State Environmental Laws 

Water Pollution 
Control Act 

Administration and enforcement 
of laws relating to the pollution 
of any waters of the state. 

Release of pollutants to 
Minnesota waters. 

Minnesota Statute 115 Applicable 

Pollution Control 
Agency 

Provides organizational 
structure and procedures for 
responding to problems relating 
to water, air, and land pollution. 

Release of hazardous 
substance in Minnesota. 

Minnesota Statute 116 Applicable 

Water Law Provides regulations pertaining Release of pollutants to Minnesota Statute 103A, 103B, 103C, Applicable 
to any waters of the state, 
including surface water, 
wetlands and groundwater. 

Minnesota waters or activities 
that affect bed, banks or cross 
section of Minnesota waters. 

103D, 103E; 103F, 103G, 103H 

Permits and Certifications 

Permits and 
certification for 
regulated activities 

General requirements for 
obtaining MPCA permit for 
regulated activities. 

Work involving a regulated 
activity. 

Minnesota Rules Ch. 7001.0010 
through 7001.0210 

Applicable to 
regulated activities 

Substantive permit requirements 
would need to be met for 
regulated activities. 

Hazardous waste 
facility permit 

Requirements for hazardous 
waste facility permit. 

Construction of a hazardous 
waste management facility in 
Minnesota. 

Minnesota Rules Ch. 7001.0500 
through 7001.0730 

Applicable to 
regulated activities 

Substantive permit requirements 
would need to be met for 
regulated activities. 

NPDES Permits Requirements for treatment and 
monitoring of discharges to 
waters of the state. 

Discharge of a pollutant to 
waters of the state. 

Minnesota Rules Ch. 7001.1000 
through 7001.1150 

Applicable to 
regulated activities 

Substantive permit requirements 
would need to be met for 
regulated activities. Surface 
runoff would be managed with a 
Storm Water Pollution Prevention 
Plan (SWPPP). 

Certifications Requirements for certification Requirement to obtain Minnesota Rules Ch. 7001.1400 Does not apply to 
for regulated activities. certification by section 401 of 

the Clean Water Act. 
through 7001.1470 OU being 

evaluated in this 
FS report. 

Solid Waste 
Management Facility 

Requirements for permitting a 
soil waste management facility. 

Construction of a solid waste 
management facility in 
Minnesota 

Minnesota Rules Ch. 7001.3000 
through 7001.3550 

Applicable to 
regulated activities 

Substantive permit requirements 
would need to be met for 
regulated activities. 
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Table 3-2
 

Potential State and Local Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Hazardous Waste Regulations 

Onsite waste 
generation 

Waste generator shall 
determine if the waste is 
hazardous waste. 

Generation of waste. Minnesota Rules Ch. 7045.0102 
through 7045.0155 

Applicable Applicable for any operation 
where waste would be generated. 

Generators of Generation of contaminated Management of hazardous Minnesota Rules Ch. 7045.0205 Applicable to Applicable for any operation 
Hazardous Waste soils that are characterized as 

hazardous wastes. 
waste through 7045.0325 contaminated soil 

that is a 
hazardous waste. 

where hazardous waste would be 
generated. 

Transporters of Transportation of hazardous Transportation of hazardous Minnesota Rules Ch. 7045.0450 Applicable to Applicable for any operation 
Hazardous Waste waste to off-site facilities. waste to off-site facilities through 7045.0397 contaminated soil 

that is a 
hazardous waste. 

where hazardous waste would be 
transported off-site. 

Owners and 
Operators of 
Hazardous Waste 
Treatment, Storage 
and Disposal 
Facilities 

Management of hazardous 
waste. 

Operations that include the 
management of hazardous 
waste. 

Minnesota Rules Ch. 7045.0450 
through 7045.0551 

Applicable to 
contaminated soil 
that is a 
hazardous waste. 

Applicable for any operation 
where hazardous waste would be 
treated, stored or disposed of. 
Only the substantive portions 
would be ARARs. 

Owners and 
Operators of Interim 
Status Hazardous 
Waste Treatment, 
Storage and Disposal 
Facilities 

Management of hazardous 
waste at interim status facilities. 

Operations that include the 
management of hazardous 
waste at interim status 
facilities. 

Minnesota Rules Ch. 7045.0552 
through 7045.0686 

Applicable to 
contaminated soil 
that is a 
hazardous waste. 

Minnesota Rules 7045.0450 
through 7045.0551 may 
supersede this regulation. 

Management of Management of specific Operations involving recyclable Minnesota Rules Ch. 7045.0652 Does not apply to These regulations do not apply to 
Specific Hazardous hazardous wastes materials, reclamation of lead- through 7045.0686 OU being contaminated soils at the site. 
Waste and Specific acid batteries, hazardous waste evaluated in this 
Types of Facilities burned in boilers and industrial 

furnaces, munitions, or spent or 
waste household batteries. 

FS report. 

P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Tables\Final Sources\Table 3-1 to 3-5 Joslyn ARAR Tables.docx 



 
    

  
 

    
  

 
 

    

 

  

   
 

    
    

   
  

   
  

 
  

    
    

  
 

 

   
    

 

   
 

  

   
  

 
 
 

     
  

   
 

  
 

   
    

     
    

   
  

 

 
 

  
  

  
    

 

     

  
   

  

   
  

       
  

  
  

  
   

    
  

    

     
  

       
  

 
  

  
   

    
  

   

  
  

 

   
  

 

    
   

   
  

 
  

  
   

    
  

   

 
  

  

   
   

  

   
  

 

   
  

 
  

  
   

    
  

   

Table 3-2
 

Potential State and Local Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Management of Used Management of used oil Operations involving Minnesota Rules Ch. 7045.0692 Does not apply to These regulations do not apply to 
Oil management of used oil. through 7045.0990 OU being 

evaluated in this 
FS report. 

contaminated soils at the site. 

County Regulation of Procedures for the MPCA’s MPCA approved county Minnesota Rules Ch. 7045.1000 Applicable to Hennepin County has an MPCA 
Hazardous Waste overview of county hazardous ordinance describing their through 7045.1030 regulated approved county ordinance 
Management waste programs Hazardous Waste Programs activities. detailing their hazardous waste 

programs. 

Land Disposal Restricts certain hazardous Placement or disposal of soil Minnesota Rules Ch. 7045.1390 Applicable to Applicable to any operation 
Restrictions wastes from land disposal. that is a hazardous waste. through 7045.1400 contaminated soil 

that is a 
hazardous waste. 

where hazardous waste is land 
disposed. 

Solid Waste 

General requirements Requirements and standards for Generation of a solid waste Minnesota Rules Ch. 7035.0300 Applicable to Solid waste requirements would 
for management of 
solid waste. 

solid waste through 7035.0605 regulated activities be applicable for storage, 
transport and disposal of 
contaminated soils generated 
during remedial activities. 

Individual Properties Responsibility for management 
of solid waste 

Generation of solid waste Minnesota Rules Ch. 7035.0700 
through 7035.0805 

Applicable to 
regulated activities 

Solid waste requirements would 
be applicable for storage, 
transport and disposal of 
contaminated soils generated 
during remedial activities. 

Industrial Solid Waste Requirements for industrial Generation and management of Minnesota Rules Ch. 7035.1590 Applicable to Solid waste requirements would 
Land Disposal 
Facilities 

solid waste land disposal 
facilities 

an industrial solid waste through 7035.2500 regulated activities be applicable for storage, 
transport and disposal of 
contaminated soils generated 
during remedial activities. 

Solid Waste Requirements for cost Construction of a industrial Minnesota Rules Ch. 7035.2665 Applicable to Solid waste requirements would 
Management estimates and financial solid waste land disposal through 7035.2805 regulated activities be applicable for storage, 
Facilities Financial assurances documentation facility transport and disposal of 
Requirements contaminated soils generated 

during remedial activities. 
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Table 3-2
 

Potential State and Local Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Solid Waste Requirements for facilities that Management of a mixed Minnesota Rules Ch. 7035.2815 Does not apply to Soil remediation would not 
Management Facility dispose of mixed municipal municipal waste landfill through 7035.2915 OU being involve management of mixed 
Specific Technical solid waste in or on the land. evaluated in this municipal waste. 
Requirements FS report. 

Abandonment of Requirement for disposal and Disposal and reuse of Minnesota Rules Ch. 7035.3000 Does not apply to Soil remediation would not 
motor vehicles and reuse of abandoned motor abandoned motor vehicles and through 7035.3600 OU being involve disposal or reuse of 
scrap metal vehicles and other scrap metal other scrap metal evaluated in this 

FS report. 
abandoned motor vehicles or 
scrap metal. 

Solid Waste Programs Requirements for application Plan for facility meeting Minnesota Rules Ch. 7035.4000 Does not apply to Soil remediation project would 
and Projects procedure for grants-in-aid, 

state requirements, approval of 
applications, and payments for 
programs or projects which will 
encourage both the reduction of 
the amount of material entering 
the solid waste stream and the 
reuse and recycling of solid 
waste. 

requirements through 7035.6000 OU being 
evaluated in this 
FS report. 

likely meet requirements. 

Infectious Waste Requirements for owners and Generation and management of Minnesota Rules Ch. 7035.9100 Does not apply to Soil remediation would not 
operators of facilities, 
commercial transporters and all 
infectious waste. 

infectious waste through 7035.9150 OU being 
evaluated in this 
FS report. 

involve infectious waste. 

Disposal of Dioxin Provides conditions for disposal Disposal of dioxin- MPCA Office Memorandum to TBC MPCA policy statement. Some of 
Contaminated Soil in of dioxin contaminated soil in a contaminated soil in a MPCA- Remediation Division from Stephen the soils considered in the FS 
Subtitle D Landfills Minnesota Subtitle D landfill. 

Dioxin-contaminated soil may 
be placed in a Minnesota 
“Subtitle D” facility if TEQDF ≤ 
10 µg/kg. 

permitted Subtitle D landfill. Thompson and Elizabeth Gawrys. 
August 29, 2006 

exceed the 10 µg/kg TEQDF 
requirement. In addition, the 
MPCA concluded that: “If soils 
are not allowed to be disposed of 
in a Subtitle D Landfill, the only 
other viable option is to leave the 
contamination in place, which 
makes for more potential future 
human health exposure as 
compared to managing the soil in 
a landfill.” 
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Table 3-2 
 

Potential State and Local Action-Specific ARARs and TBCs 
Joslyn Manufacturing & Supply Co. Site 

Brooklyn Center, Minnesota 
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Remediation of 
Residential and 
Commercial/Industrial 
Property under MPCA 
VIC Program 

MPCA VIC guidance Contaminated site – 
enrollment in MPCA VIC 
program 

https://www.pca.state.mn.us/waste/cleanup-
guidance#guidance-for-brownfield-
redevelopment-projects 

TBC Applicable to remediation of 
brownfield sites under MPCA 
VIC program. 

Water Supply Regulations     

Connection to public 
sewer 

State Plumbing Code (MDH) Use of public sewer and water 
systems and plumbing 
materials and methods 
 

Minnesota Rules Ch. 4715 Does not apply to 
OU being 
evaluated in this 
FS report. 

A plumbing connection would 
not be expected for the remedial 
activities. 

Public Water 
Resource 

Water appropriation permitting, 
standards and criteria for 
alterations to structure of 
public water (DNR). 

Plans to appropriate water or 
alter structure of public water 

Minnesota Rules Ch. 6115 Does not apply to 
OU being 
evaluated in this 
FS report. 

No plans to appropriate water. 

New well construction 
in contaminated area 

Allows for designation of 
special Well Construction Area 
(MDH) 

Conditions requiring Special 
Well Construction Area 
designation 

Minnesota Rules Ch. 4725.3659 Does not apply to 
OU being 
evaluated in this 
FS report. 

A special Well Construction 
Area will not be designated as 
part of a remedial action. 

Monitoring well 
installation or 
abandonment 

Well and boring construction, 
use, maintenance, and sealing 
information (MDH) 

Water Well Code Minnesota Rules Ch. 4725 Applicable Wells may be installed or 
abandoned as part of remedial 
activities. 

Certification of 
Environmental 
Laboratories 

Laboratory accreditation 
requirements for the State of 
Minnesota (MDH). 

Requirement that analyses be 
conducted by a certified lab. 

Minnesota Statute 144.97 through 144.98 
Minnesota Rules Ch. 4740 
Minnesota Rules Ch. 4740.2010 through 
4740.2040 

Applicable Laboratories that provide 
services for this project would 
be accredited for the 
appropriate testing methods. 

Surface Water Quality     

Water  Pollution 
Control Act 

Regulates point source 
discharges to waters of the 
state. 

Point source discharges to 
waters of the state 

Minnesota Statute 115 Applicable  

https://www.pca.state.mn.us/waste/cleanup-guidance#guidance-for-brownfield-redevelopment-projects
https://www.pca.state.mn.us/waste/cleanup-guidance#guidance-for-brownfield-redevelopment-projects
https://www.pca.state.mn.us/waste/cleanup-guidance#guidance-for-brownfield-redevelopment-projects


 
    

  
 

    
  

 
 

    

 

  
       

   
          

       

  
 

  
  

    
 

 

   
 

        
 

 
   

 

  
 

  
   
 

   
  

 

    
  

   
  

 

 

       

    
   

  

   
 

    
   

    
   

  

           
 

  
   

    
   

  

    
  

         
  

   
  

 
  

   
    

 

    
  

    
  

     
  

 
  

    
 

   
  

Table 3-2
 

Potential State and Local Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Water of the State Classifies waters of the state 
and establishes standards 

Standards for Surface Waters Minnesota Rules Ch. 7050 Applicable 

Groundwater Quality 

Discharge to Nondegradation goal, Discharges to underground Minnesota Rules Ch. 7060 Applicable Best management practices 
groundwater prohibition of discharge to 

saturated zone, limitation on 
discharge to unsaturated zone, 
remediation requirements. 

waters would be applicable during 
remediation to prevent 
degradation of groundwater 
quality. 

Groundwater use or 
contact 

Establishes human health 
based groundwater standards 
(MDH) 

Release of hazardous 
substances to drinking water 
aquifer 

Minnesota Rules Ch. 4717.7500 and 
4717.7801 to 4717.7900 

Not an ARAR for 
pathways of 
concern 

Air Quality 

Air emissions Duty to notify and abate 
excessive or abnormal 
unpermitted air emissions 

Abnormal unpermitted air 
emissions 

Minnesota Statute 116.061 Applicable These regulations would be 
applicable in connection with 
activities that disturb soil and 
result in emissions during 
remedial activities. 

Air emissions Air quality rules Air emissions Minnesota Rules Chs. 7005, 7007, 
7017 

Applicable These regulations would be 
applicable in connection with 
activities that disturb soil and 
result in emissions during 
remedial activities. 

Air emissions Standards of performance and 
emissions inventory 

Stationary emission source Minnesota Rules Chs. 7019 Does not apply to 
OU being 
evaluated in this 
FS report. 

These regulations would be 
applicable to emissions from 
stationary sources and no 
stationary source is anticipated 
with remediation. 

Air emissions Air emissions and waste 
management permits 

Requires permits for air 
emission sources 

Minnesota Statute 116.081 Does not apply to 
OU being 
evaluated in this 
FS report. 

The remedial actions would not 
involve the construction or 
modification of air or waste 
treatment facilities. 
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Table 3-2
 

Potential State and Local Action-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Noise Pollution Control 

Sound generation Standards for noise generated 
during operations. 

Generation of noise during site 
activities 

Minnesota Rules Ch. 7030 Applicable May need a waiver of this 
requirement if operation of 
construction equipment exceeds 
noise standards. 

Health and Safety 

Worker protection Standards for worker health, 
safety and training 

Health and Safety Minnesota Rules Ch. 5205 Applicable Requirements would be met for 
health and safety of workers. 

Property Use in Superfund Remedial Action Decisions 

Property use Incorporating property use into 
cleanup decisions 

Need for remedial action 
decision. Use of institutional 
controls as part of remedial 
actions. 

MPCA Guidance on Incorporation of 
Planned Property Use into Site 
Decisions 

TBC Useful in setting PRGs and in 
defining the appropriate use of 
institutional controls. 

Shingle Creek Watershed Management Organization Rules and Standards 

Stormwater Manage subwatershed Plans for land or site Shingle Creek WMO, Rule D Applicable A stormwater management plan 
Management discharge rates and flood 

storage volumes to be 
consistent with the 
Commission’s and local water 
resources management plans. 

development adjacent to or 
within a lake, wetland, or 
natural or altered watercourse 
as listed in the final inventory of 
Protected Waters and 
Wetlands, as prepared by the 
DNR. 

will be prepared and submitted 
for review and approval 

Erosion and Sediment 
Control 

Control runoff and erosion 
during land disturbing activities 

Plans for projects covered by 
Rule D. 

Shingle Creek WMO, Rule E Applicable An erosion and sediment control 
plan will be prepared and 
submitted for review and approval 
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Table 3-3
 

Potential Federal Location-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

National Archaeological and Historical Preservation Act 

Within area where 
action may cause 
irreparable harm, 
loss, significant 
artifacts. 

Construction on previously 
undisturbed land would require an 
archaeological survey to the area. 

Alteration of terrain that threatens 
significant scientific, prehistoric, 
historic, or archaeological data. 

Substantive requirements 
of 36 CFR 65, National 
Historic Landmarks 
Program. 

Not an ARAR There are no known archaeological 
or historical sites located within the 
OU boundaries. 

Federal National Historic Preservation Act, Section 106 

Historic project Action to preserve historic Property included or eligible for Substantive Requirements Not an ARAR There are no known archaeological 
owned or controlled properties; planning of action to the National Register of Historic of 36 CFR 800, Protection or historical sites located within the 
by federal agency. minimize harm to properties listed 

on or eligible for listing or the 
National Register of Historic 
Places. 

Places. of Historic Properties; 
16 USC 470 

OU boundaries. 

Historical Sites, Buildings, and Antiquities Act 

Historic sites Avoid undesirable impacts on 
landmarks. 

Areas designated as historic sites. 16 USC 461-467; 
40 CFR 6.3, 
Requirements for 
Environmental Information 
Documents and Third-
Party Agreement for EPA 
Actions Subject to NEPA 

Not an ARAR There are no known archaeological 
or historical sites located within the 
OU boundaries. 

Endangered Species Act of 1973 

Critical habitat upon Action to conserve endangered Determination of effect upon 16 USC 460 et seq. Applicable There are no records of endangered 
which endangered species or threatened species, endangered or threatened species 16 USC 1531; plant or animal species located on 
species or threatened including consultation with the or its habitat by conducting 16 USC 1536(a) the portions of the Site where 
species depend. Department of the Interior. 

Reasonable mitigation and 
enhancement measures must be 
taken, including live propagation, 
transplantation and habitat 
acquisition and improvement. 

biological assessments. 50 CFR 81, Conservation 
of Endangered and 
Threatened Species of 
Fish, Wildlife, and Plant – 
Cooperation with the 
States 
50 CFR 402, Interagency 
Cooperation – 
Endangered Species 
Action of 1973, as 
amended 

remedial actions would be 
conducted. 
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Table 3-3
 

Potential Federal Location-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Migratory Bird Treaty Act of 1972 

Migratory bird area Protects almost all species of 
native birds in the U.S. from 
unregulated “take” which can 
include poisoning at contaminated 
sites. 

Presence of migratory birds. 16 USC 703 Applicable if ground 
nesting birds present 
in remediation area. 

Response activities would be 
scheduled such that it is unlikely that 
ground nesting birds would be 
affected. Survey of ground nesting 
birds will be completed prior to 
remediation. 

Wilderness Act 

Wilderness Area Area must be administered in such Federally-owned area designated 16 USC 1131 et seq.; Not an ARAR Remedial actions are not planned in 
a manner as will leave it 
unimpaired as wilderness and 
preserve its wilderness character. 

as wilderness area. 50 CFR 35.1 et seq. areas located in or adjacent to an 
area designated as part of the 
National Wildlife Refuge System. 

National Wildlife Refuge System 

Wildlife Refuge Only actions allowed under the 
provisions of 16 USC Section 688 
dd(c) may be undertaken in areas 
that are part of the National 
Wildlife Refuge System. 

Areas designated as part of 
National Wildlife Refuge System. 

16 USC 668; 50 CFR 27 Not an ARAR Remedial actions are not planned in 
areas located in or adjacent to an 
area designated as part of the 
National Wildlife Refuge System. 

Fish and Wildlife Coordination Act, Fish and Wildlife Improvement Act of 1978, Fish and Wildlife Conservation Act of 1980 

Area affecting stream Provides protection for actions Diversion, channeling or other 16 USC 661; Applicable Measures would be taken to protect 
or other water body that would affect streams, activity that modifies a stream or 16 USC 662 water bodies that would be 

wetlands, other water bodies or other water body and affects fish 16 USC 742a; potentially affected. 
protected habitats. Any action or wildlife. 16 USC 2901; 
taken should protect fish or 
wildlife. 

50 CFR 83 

Procedures for Implementing Requirements of the Council on Environmental Quality on the National Environmental Policy Act and Executive Order 11990, Protection of Wetlands 

Wetland Action to minimize the destruction, 
loss, or degradation of wetlands. 
Wetlands of primary ecological 
significance must not be altered 
so that ecological systems in the 
wetlands are unreasonably 
disturbed. 

Wetlands as defined by Executive 
Order 11990 Section 7. 

40 CFR 6, Appendix A 
excluding Sections 
6(a)(2), 6(a)(4), 6(a)(6); 
40 CFR 6.302 

Applicable There is wetland within OU5. 
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Table 3-3
 

Potential Federal Location-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Upper Mississippi River Management 

To ensure the 
coordinated 
development and 
enhancement of the 
Upper Mississippi 
River system. 

Cooperative effort and mutual 
assistance on the comprehensive 
planning of the use, protection, 
growth, and development of the 
Upper Mississippi River System 

Actions that may affect river 
reaches that have commercial 
navigation channels on the 
Mississippi River. 

33 USC 652 Applicable Water bodies adjacent to the Site are 
part of the Upper Mississippi River 
system. 

Clean Water Act, Section 404 

Wetland The degradation Section requires 
degradation or destruction of 
wetlands and other aquatic sites 
to be avoided to the extent 
possible. 
Dredged or fill material must not 
be discharged to navigable waters 
if the activity contributes to the 
violation of Maryland water quality 
standards CWA Sec. 307; 
jeopardizes endangered or 
threatened species; or violates 
requirements of the Title III of the 
Marine Protection, Research and 
Sanctuaries Act of 1972. 

Wetland as defined by Executive 
Order 11990 Section 7. 

40 CFR 230.10; 
40 CFR 231 
231.1, 231.2, 231.7, 
231.8) 

Applicable There is wetland within OU5. 

Wild and Scenic Rivers Act 

Within area affecting 
national wild, scenic, 
or recreational rivers. 

Avoid taking or assisting in action 
that will have direct adverse effect 
on national, wild or scenic 
recreational rivers. 

Activities that affect or may affect 
any of the rivers specified in 
Section 1276(a). 

16 USC 1271 et seq. and 
Section 7(a); 36 CFR 297; 
40 CFR 6.302(e) 

Not an ARAR There are no designated wild, 
scenic, or recreational areas within 
OU5. 
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Table 3-3
 

Potential Federal Location-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Coastal Zone Management 

Within coastal zone Regulates activities affecting the 
coastal zone including lands 
thereunder and adjacent 
shoreline. Must conduct activities 
in a manner consistent with the 
approved State management 
programs. 

Activities affecting the coastal 
zone including lands thereunder 
and adjacent shoreland. 

Section 307(c) of 
16 USC 1456(c); 
16 USC 1451 et. seq.; 
15 CFR 930; 
15 CFR 923.45 

Not an ARAR The Site is not located within a 
designated coastal zone. 

Coastal Barrier Resources Act, Section 3504 

Within designated 
coastal barrier 

Prohibits any new federal 
expenditure within the Coastal 
Barrier Resource System. 

Activity within the Coastal Barrier 
Resource System 

16 USC 3504 Not an ARAR The Site is not located within a 
designated coastal zone. 

Navigation and Navigable Waters 

Navigable waters Establishes regulations pertaining 
to activities that affect the 
navigation of the waters of the 
United States. 

Activities affecting navigable 
waters. 

33 CFR 320-329 
33 USC 1341 

Not an ARAR Response activities would not affect 
navigation of waters of the United 
States. 

Magnuson Fishery Conservation and Management Act 

Managed Fisheries Provides for conservation and 
management of specified fisheries 
within specified fishery 
conservation zones (in federal 
waters). 

Presence of managed fisheries in 
federal waters. 

16 USC 1801, et seq. Not an ARAR Response activities would not affect 
fisheries. 

Hazardous Waste Control Act (HWCA) 

Within 61 meters (200 
feet) of a fault 
displaced in Holocene 
time 

New treatment, storage or 
disposal of hazardous waste 
prohibited. 

Resource Conservation and 
Recovery Act (RCRA) hazardous 
waste; treatment, storage or 
disposal of hazardous waste 

40 CFR 264.18 (a) Not an ARAR The Site is not known to be within 61 
meters of a fault displaced in the 
Holocene time. 

Within 100-year 
floodplain 

Facility must be designed, 
constructed, operated, and 
maintained to avoid washout. 

RCRA hazardous waste; 
treatment, storage, or disposal of 
hazardous waste. 

40 CFR 264.18(b) Not an ARAR RCRA hazardous waste treatment, 
storage, or disposal facilities will not 
be constructed as part of response 
activities. The proposed Alternative 8 
soil consolidation area is located 
within the floodplain and the 
vegetated soil cover is designed to 
avoid washout. 

P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Tables\Final Sources\Table 3-1 to 3-5 Joslyn ARAR Tables.docx 



 
    

  
 

  
   

 
 

    
  

  
 
 

  
 

   
    

 

  
 

        
      

         

    
  

   
    

   
   

   
   

  

    
 

   
  

      
  

  
    

  
 

         

      
   

 

 
 

        
 

Table 3-3
 

Potential Federal Location-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 
Potential ARAR 
/TBC Evaluation Comments 

Within salt dome 
formation, 
underground mine, or 
cave 

Placement of noncontainerized or 
bulk liquid hazardous waste 
prohibited. 

RCRA hazardous waste 
placement. 

40 CFR 264.18(c) Not an ARAR The Site is not located within a salt 
dome, underground mine, or cave. 

Executive Order 11988, Protection of Floodplains 

Within floodplain Actions taken should avoid 
adverse effects, minimize potential 
harm, restore and preserve 
natural and beneficial values. 

Action that will occur in a 
floodplain, i.e., lowlands, and 
relatively flat areas adjoining 
inland and coastal waters and 
other flood-prone areas. 

40 CFR 6, Appendix A; 
excluding Sections 
6(a)(2), 6(a)(4), 6(a)(6); 
40 CFR 6.302 

Applicable Portions of the OU included in this 
proposed action are within a 
designated floodplain. Measures 
would be taken to minimize, and 
mitigate and restore as necessary, 
floodplain impacts. 

Rivers and Harbors Act of 1972 

Navigable waters Permits are required for structures 
or work affecting navigable 
waters. 

Activities affecting navigable 
waters. 

33 USC 403 Not an ARAR Response activities would not affect 
navigable waters. 
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Table 3-4
 

Potential State and Local Location-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Endangered Species 

Endangered Species Protection of endangered species 
(DNR) 

Endangered Species Minnesota Rules Ch. 6134, 
Endangered, Threatened, 
Special Concern Species 

Applicable There are no records of endangered 
plant or animal species located on the 
portions of the OU that would be 
remediated. 

Protected Waters/Water Appropriation 

Surface Water Classifies lakes and wetlands, 
appropriation permitting (DNR) 

Protected Waters/Water 
Appropriation 

Minnesota Rules Ch. 6115, 
Public Water Resources 

Applicable Surface water bodies would be 
protected during remedial action. 

Surface Water Shoreland alterations or structures 
(DNR) 

Shoreland Management Minnesota Rules Ch. 6120, 
Shoreland and Floodplain 
Management 

Applicable Surface water bodies would be 
protected during remedial action. 

Wetlands Conservation Act 

Wetlands Protection of wetlands Presence of wetlands Minnesota Statute 
103G.221-2373 

Applicable There is wetland within OU5. 

Wetlands 
conservation 

Protection of wetlands, wetland 
functions for determining public 
values. 

Minnesota Rules 8420, 
Wetland Conservation 

Applicable There is wetland within OU5. 

State Advisories 

Fish Consumption 
Advisories 

Consumption guidelines for lakes 
and rivers where fish have been 
tested for contaminants. 

Advisories established by 
Minnesota Department of Health 

Fish Consumption Advice 
(MDH Website) 

TBC Fish consumption advisories have 
been established for Middle Twin 
Lake but are not applicable or 
relevant to remedial actions. 

Shingle Creek Watershed Management Organization Rules and Standards 

Floodplain Alteration Requires compensatory storage for 
floodplain fill. 

Alteration or filling of land below 
the 100-year critical flood elevation 
of any public waters 

Shingle Creek WMO, Rule 
F 

Applicable Portions of OU5 are within the 100-
year floodplain. 

Wetland Alteration Requires replacement of affected 
wetlands where avoidance is not 
feasible and prudent. 

Presence of wetlands Shingle Creek WMO, Rule 
G 

Applicable There is wetland within OU5. 

City of Brooklyn Center Ordinances 

Zoning Ordinance Restricts use of property that is 
inconsistent with the City’s 
designated uses. 

Land development in Brooklyn 
Center 

City of Brooklyn Center 
Code of Ordinances, 
Chapter 35 

Applicable within 
City of Brooklyn 
Center 

Designates land use classifications 
for the City of Brooklyn Center – 
would apply to future use of site. 
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Table 3-5
 

Potential Federal and State Chemical-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Soil 

Addressing dioxin in soil 
at CERCLA and RCRA 
sites. 

Recommend preliminary PRGs of 
starting points for cleanup levels 
at CERCLA and RCRA sites. 

CERCLA/RCRA site with dioxin 
contamination. 

OSWER Directive 
9200.4-26, April 13, 
1998 

Potential 
ARAR/TBC 

Considered in development of risk-
based soil PRGs. 

Evaluating human health Tier 1 and Tier 2 Soil Reference Incidental soil ingestion, dermal contact Risk-Based TBC Considered in development of risk-
risk caused by exposure Values (SRVs) with soil, and inhalation of outdoor Guidance for the based soil PRGs. 
to contaminated soil. vapors and particulates from soil. Soil – Human 

Health Pathway, 
MPCA Risk-Based 
Site Evaluation 
Manual 

Evaluating the risk to 
groundwater at sites form 
the soil-to-groundwater 
pathway 

Tier 1 and Tier 2 Soil Leaching 
Values (SLVs) 

Contaminants leaching to groundwater 
and potential exposure to groundwater. 

Risk-Based 
Guidance for 
Evaluating the Soil 
Leaching Pathway, 
MPCA Risk-Based 
Site Evaluation 
Manual 

TBC Considered in development of risk-
based soil PRGs. 

Groundwater 

Groundwater, public Meet National Primary Standards Drinking water source at tap Safe Drinking Does not apply to Groundwater remediation underway 
water supplies for maximum contaminant levels 

(MCLs) 
Water Act (SDWA); 
40 CFR 141 
40 CFR 142 
40 CFR 143 

OU being evaluated 
in this FS report. 

under existing ROD. 

Hazardous substances in 
groundwater 

Establishes human health based 
groundwater standards (MDH) 
known as Health Risk Limits 
(HRLs) 

Potential exposure to groundwater Minnesota Rules 
Ch. 4717.7500 and 
4717.7801 to 
4717.7900 

Does not apply to 
OU being evaluated 
in this FS report. 

Groundwater remediation underway 
under existing ROD. 
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Table 3-5
 

Potential Federal and State Chemical-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Hazardous substances in 
groundwater 

Framework for evaluating 
groundwater contamination and 
managing remediation decisions. 

Use of groundwater for domestic 
purposes. 

Groundwater 
Guidance 
Document, MPCA 
Risk-Based Site 
Evaluation Manual 
Drinking Water 
Criteria 
Spreadsheet (rev. 
9/08) 

Does not apply to 
OU being evaluated 
in this FS report. 

Groundwater remediation underway 
under existing ROD. 

Surface Water 

Surface Water Ambient Water Quality Criteria 
established to protect aquatic life 
and human consumers of water or 
aquatic life. 

Activities that affect or may affect surface 
water. 

40 CFR 131, Water 
Quality Standards 

Applicable Remedial actions need to protect 
surface waters. 

Surface Water Screening 
Criteria 

Establishes human health-based 
and ecological surface water 
criteria 

Activities that affect or may affect the 
surface water. 

Surface Water 
Pathway Evaluation 
User’s Guide, 
Tables 1 and 11, 
MPCA Risk-based 
Site Evaluation 
Manual 

TBC Considered in development of 
alternatives. Remedial actions need 
to protect surface water. 

Air 

Ambient Air Quality 
Standards 

Establishes acceptable air 
concentrations 

Activity affects air quality. Minnesota Rules 
Ch. 7009 

Applicable Applies to site activities. 

Standards for Stationary 
Sources 

Compliance with applicable state 
air pollution control rules for new 
and existing emission facilities 

Emission from stationary sources. Minnesota Rules 
Ch. 7011 (except 
7011.0150 and 
7011.8010) 

Does not apply to 
OUs being 
evaluated in this FS 
report. 

No emission facilities are planned at 
the Site. 

Standards for Stationary 
Sources 

Limits on visible emissions beyond 
the property boundary. 

Activities that generate fugitive dust. Minnesota Rules 
Ch. 7011.0150 

Applicable Implement reasonable measures as 
necessary to prevent particulate 
matter from becoming airborne. 
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Table 3-5
 

Potential Federal and State Chemical-Specific ARARs and TBCs
 
Joslyn Manufacturing & Supply Co. Site
 

Brooklyn Center, Minnesota
 

Standard Requirement Prerequisite Citation 

Potential 
ARAR/TBC 
Evaluation Comments 

Standards for Hazardous 
Air Pollutants: Site 
Remediation 

Establishes emissions limitations 
and work practice standards for 
hazardous air pollutants emitted 
from site remediation activities. 

Emission of hazardous air pollutant. Minnesota Rules 
Ch. 7011.8010, 
adopts 40 CFR 63 
Subpart GGGGG, 
by reference 

Not an ARAR Site remediation in not subject to 
this subpart since the site 
remediation will be performed under 
the authority of CERCLA (See 40 
CFR 63.7881 (b) (2)). 

Intrusion Screening 
Values (ISV) (September 
24, 2008) 

For evaluating the potential risks 
to human health caused by 
exposure to volatile compounds in 
buildings 

Presence of volatile compounds in soil or 
shallow groundwater. 

Risk-Based 
Guidance for the 
Vapor Intrusion 
Pathway, MPCA 
Risk-Based Site 
Evaluation Manual 

Not an ARAR No volatile compounds are present 
in soil or shallow groundwater. 

All Media 

Carcinogenic PAHs in 
media 

Estimating health risks from 
carcinogenic PAHs. 

Potential PAH exposure to humans MDH guidance 
Document, July 2, 
2004. 

TBC Considered in development of risk-
based soil PRGs. 

Dioxin-like compounds in 
media 

Estimating health risks from 
dioxin- like compounds. 

Potential dioxin-like compound exposure 
to humans 

MDH Guidance 
Document October 
2006. 

TBC Considered in development of risk-
based soil PRGs. 

Hazardous substances in 
media 

Guidelines and criteria for 
screening human health and 
ecological risks. 

Potential hazardous substance exposure 
to humans and ecology 

April 26, 1996 
Working Site 
Screening 
Evaluation 
Guidelines. MPCA 
Risk-Based Site 
Evaluation Manual 

TBC Considered in development of risk-
based soil PRGs. 
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Table 4
 

Summary of Remedial Alternative Costs
 
Joslyn Manufacturing & Supply Co.
 

Brooklyn Center, Minnesota
 

Alternative Capital O&M Total Cost 

Alternative 1 – No Action $0 $530,000 $530,000 

Alternative 2 – Stormwater Management 
Modifications $1,700,000 $624,000 $2,320,000 

Alternative 3 – Excavation for Offsite 
Treatment and Disposal $67,350,000 $624,000 $67,970,000 

Alternative 4 – In-Place Soil Cover $14,590,000 $624,000 $15,210,000 

Alternative 5 – Onsite Consolidation with 
Soil Cover at West Area $4,330,000 $624,000 $4,950,000 

Alternative 6 – Onsite Consolidation with 
Soil Cover at Azelia Avenue Pond $4,740,000 $1,131,000 $5,870,000 

Alternative 7 – Limited Onsite 
Consolidation with Soil Cover at Building 
1A Pond 

$4,600,000 $780,000 $5,380,000 

Alternative 8A – Limited Onsite 
Consolidation with Soil Cover at West Area 
(Offsite Floodplain Mitigation) 

$4,730,000 $624,000 $5,350,000 

Alternative 8B – Limited Onsite 
Consolidation with Soil Cover at West Area 
(Onsite Floodplain Mitigation) 

$4,160,000 $624,000 $4,780,000 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location WA-1 
12/04/1998 

N 

WA-1 
10/06/2000 

N 

WA1-2014-1 
1/16/2014 

N 

WA1-2014-2 
1/16/2014 

N 

WA-2 
12/04/1998 

N 

WA-2 
10/06/2000 

N 

WA-3 
12/04/1998 

N 

WA-3 
10/06/2000 

N 

WA-4 
12/04/1998 

N 

WA-5 
12/04/1998 

N 

WA-6MID 
10/06/2000 

N 

WA-6N 
10/06/2000 

N 

WA-6S 
10/06/2000 

N 

10/06/2000 
WA-8 WA4-2014-1 (0-0.5) 

1/16/2014 

0 - 0.5 ft 

N 

WA4-2014-2 (0-2.5) 
1/16/2014 

0 - 2.5 ft 

N 

WA4-2014-3 (0-5.5) 
1/16/2014 

0 - 5.5 ft 

NN FD 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % -- 4.97 -- -- -- 1.31 -- 2.90 -- -- 24.8 
26 2.51 21.4 

21.7 1.32 1.08 -- -- --

pH Field pH units -- 7.85 -- -- -- 7.99 -- 7.43 -- -- 6.21 7.58 6.01 7.32 7.28 -- -- --
Solids, percent Lab % -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Solids, total Lab % 73 -- 70.4 86.8 85 -- 58 87.3 89 27 30.9 77.0 33.5 88.4 90.1 85.2 94.2 94.8 

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,8-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Nitrofluorene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3-Methylcholanthrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5-Methylchrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5-Nitroacenapthene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6-Nitrochrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7h-Dibenzo(c,g)carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benz(a)anthracene Lab mg/kg 1.8 -- 0.59 < 0.29 < 0.33 -- 0.44 0.14 < 0.33 < 0.33 1.4 0.22 0.17 0.36 0.26 < 0.29 < 0.27 < 0.26 

Benzo(a)pyrene Lab mg/kg 2.8 -- 0.65 < 0.29 0.36 -- < 0.33 0.17 0.42 < 0.33 2.3 0.24 0.56 0.37 0.29 < 0.29 < 0.27 < 0.26 

Benzo(b)fluoranthene Lab mg/kg 7.2 -- 1.2 0.36 0.90 -- 2.4 0.48 0.78 < 0.33 6.1 0.6 0.94 0.6 0.45 < 0.29 < 0.27 < 0.26 

Benzo(k)fluoranthene Lab mg/kg 2.1 -- 0.40 < 0.29 0.34 -- 0.76 0.28 < 0.33 < 0.33 2.7 0.24 0.43 0.41 0.32 < 0.29 < 0.27 < 0.26 

Chrysene Lab mg/kg 2.6 -- 1.2 < 0.29 0.34 -- 1.0 0.33 0.41 < 0.33 2.7 0.31 0.48 0.59 0.43 < 0.29 < 0.27 < 0.26 

Dibenz(a,h)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- < 0.33 0.054 < 0.33 < 0.33 0.77 0.094 0.16 0.091 0.068 < 0.29 < 0.27 < 0.26 

Dibenz(a,j)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,i)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,l)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Lab mg/kg 0.65 -- 0.52 < 0.29 < 0.33 -- < 0.33 0.24 < 0.33 < 0.33 11 1.1 0.71 0.57 0.42 < 0.29 < 0.27 < 0.26 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg -- -- 0.93 0.036 -- -- -- -- -- -- -- -- -- -- -- ND ND ND 
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg -- -- 1.0 0.31 -- -- -- -- -- -- -- -- -- -- -- 0.29 0.27 0.26 
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg -- -- 1.1 0.58 -- -- -- -- -- -- -- -- -- -- -- 0.57 0.53 0.51 
2-Chloronaphthalene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- < 0.33 < 0.005 < 0.33 < 0.33 < 0.05 < 0.005 < 0.05 < 0.005 < 0.005 < 0.29 < 0.27 < 0.26 

2-Methylnaphthalene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- 7.2 0.022 < 0.33 < 0.33 0.26 < 0.005 0.11 0.033 0.007 < 0.29 < 0.27 < 0.26 

Acenaphthene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- < 0.33 < 0.005 < 0.33 < 0.33 0.063 0.048 < 0.05 0.01 0.007 < 0.29 < 0.27 < 0.26 

Acenaphthylene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- < 0.33 0.023 < 0.33 < 0.33 0.54 0.053 0.13 0.032 0.021 < 0.29 < 0.27 < 0.26 

Page 1 of 14 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location WA-1 
12/04/1998 

N 

WA-1 
10/06/2000 

N 

WA1-2014-1 
1/16/2014 

N 

WA1-2014-2 
1/16/2014 

N 

WA-2 
12/04/1998 

N 

WA-2 
10/06/2000 

N 

WA-3 
12/04/1998 

N 

WA-3 
10/06/2000 

N 

WA-4 
12/04/1998 

N 

WA-5 
12/04/1998 

N 

WA-6MID 
10/06/2000 

N 

WA-6N 
10/06/2000 

N 

WA-6S 
10/06/2000 

N 

10/06/2000 
WA-8 WA4-2014-1 (0-0.5) 

1/16/2014 

0 - 0.5 ft 

N 

WA4-2014-2 (0-2.5) 
1/16/2014 

0 - 2.5 ft 

N 

WA4-2014-3 (0-5.5) 
1/16/2014 

0 - 5.5 ft 

NN FD 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg 0.56 -- 0.53 < 0.29 < 0.33 -- 1.3 0.11 < 0.33 < 0.33 3.1 0.44 0.38 0.89 0.11 < 0.29 < 0.27 < 0.26 

B(a)P Equivalent, 1999 PEFs Lab mg/kg 3.8 -- -- -- 0.45 -- 0.29 0.31 0.50 ND 4.9 0.53 0.91 0.62 0.47 -- -- --

Benzo(e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene Lab mg/kg 0.67 -- 0.52 < 0.29 < 0.33 -- < 0.33 0.15 < 0.33 < 0.33 3.1 0.49 0.38 0.32 0.26 < 0.29 < 0.27 < 0.26 

Carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene Lab mg/kg 4.1 -- 1.3 < 0.29 < 0.33 -- < 0.33 0.2 b < 0.33 < 0.33 3.6 0.55 0.29 0.64 0.46 < 0.29 < 0.27 < 0.26 

Fluorene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- < 0.33 < 0.005 < 0.33 < 0.33 0.065 0.055 < 0.05 0.068 0.007 < 0.29 < 0.27 < 0.26 

Naphthalene Lab mg/kg < 0.33 -- < 0.35 < 0.29 < 0.33 -- < 0.33 0.012 < 0.33 < 0.33 0.2 < 0.005 0.061 0.025 0.006 < 0.29 < 0.27 < 0.26 

Pentachlorophenol Lab mg/kg 4.2 -- < 2.2 2.2 2.3 -- 880 39 < 0.33 < 0.33 120 e 0.72 120 0.83 0.71 < 1.8 < 1.6 < 1.6 

Perylene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene Lab mg/kg 1.5 -- 0.59 < 0.29 < 0.33 -- 3.2 0.066 < 0.33 < 0.33 0.85 0.16 0.14 0.23 0.09 < 0.29 < 0.27 < 0.26 

Pyrene Lab mg/kg 5.1 -- 1.2 < 0.29 0.41 -- 6.1 0.33 < 0.33 < 0.33 3.6 0.48 0.49 0.62 0.43 < 0.29 < 0.27 < 0.26 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg 7.8 -- 5.56 2.65 EMPC 6.5 -- -- 9.61 < 0.1 0.56 jEMPC 2000 7.18 430 1.41 2.76 0.443 EMPC < 0.281 < 0.241 
1,2,3,7,8-Dioxin, penta Lab ng/kg 63.4 -- 52.3 24.8 51.7 -- -- 256 0.44 jEMPC 4.2 j 29000 61.6 8000 e 15.3 22.1 1.64 j 0.337 j < 0.191 
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg 177 -- 231 94.2 218 -- -- 561 1.6 j 12.1 180000 233 26000 381 72.1 4.79 0.738 j < 0.198 
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg 1280 -- 867 649 1000 -- -- 10500 5.0 45.1 210000 627 110000 495 82.5 16.7 4.06 EMPC < 0.203 
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg 502 -- 628 247 478 -- -- 1920 3.9 j 33.3 140000 328 28000 81.8 98.5 12.2 1.83 j < 0.201 
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg 32550 e -- 30200 28400 19920 e -- -- 251000 125 1310 4400000 ej 16400 2300000 e 10100 10400 541 124 4.15 
Dioxin, octa Lab ng/kg 267630 e -- 301000 388000 237280 e -- -- 465000 968 11330 e 7000000 ej 117000 4900000 ej 120000 102000 5390 e 1400 40.5 
2,3,7,8-Dibenzofuran, tetra Lab ng/kg 42.5 -- 27.0 12.1 28.3 -- -- 8.31 0.92 j 1.7 jEMPC 1300 e 4.75 130 9.91 13.3 < 0.660 < 0.155 < 0.148 
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg 164 -- 111 69.3 103 -- -- 59.2 0.56 j 3.8 j 10000 28.8 1000 63.2 70.5 1.17 j < 0.142 < 0.152 
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg 183 -- 113 71.3 105 -- -- 145 0.70 j 5.1 8600 60.8 1300 123 138 1.38 j 0.178 EMPC < 0.147 
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg 1170 -- 887 630 793 -- -- 3050 3.7 j 33.0 79000 239 37000 e 458 554 10.7 0.935 EMPC < 0.148 
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg 341 -- 202 121 214 -- -- 1770 1.3 j 10.0 22000 101 8900 e 149 186 EMPC 3.92 EMPC < 0.587 < 0.123 
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg 514 -- 344 204 307 -- -- 1440 2.0 jEMPC 16.2 12000 123 5200 1410 206 7.19 0.742 EMPC < 0.139 
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg 58.9 -- < 10.7 < 7.44 44.4 * -- -- 286 < 0.06 2.1 j* 3600 110 500 302 197 < 0.811 < 0.982 < 0.209 
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg 9640 e -- 8560 7050 8500 e -- -- 101000 40.1 357 1100000 ej 4230 1200000 ej 4250 4740 183 79.0 1.28 j 
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg 1110 -- 504 421 686 -- -- 7300 2.2 j 24.1 91000 j 286 88000 j 437 460 8.93 2.83 EMPC < 0.314 
Dibenzofuran, octa Lab ng/kg 41080 BQU -- 29400 35900 39420 e -- -- 618000 111 961 3400000 ej 17700 3200000 ej 12200 12800 749 413 5.07 j 
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg 1065.173 -- -- -- 775.13 -- -- 6182.317 4.5055 42.3523 157700 514.029 68733 571.707 -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg 1065.173 -- -- -- 775.13 -- -- 6182.317 4.5585 42.3523 157700 514.029 68733 571.707 -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- 905 733 a -- -- -- -- -- -- -- -- -- -- -- 17.3 a 3.82 a 0.0680 a 
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- 905 731 a -- -- -- -- -- -- -- -- -- -- -- 16.8 a 3.50 a 0.068 a 
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- 907 733 a -- -- -- -- -- -- -- -- -- -- -- 17.4 a 4.28 a 0.689 a 
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- 907 732 a -- -- -- -- -- -- -- -- -- -- -- 17.0 a 3.95 a 0.689 a 
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- 906 733 a -- -- -- -- -- -- -- -- -- -- -- 17.3 a 4.05 a 0.378 a 
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg -- -- 906 732 a -- -- -- -- -- -- -- -- -- -- -- 16.9 a 3.72 a 0.378 a 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location WA4-2014-3 (5.5-6) 
1/16/2014 

5.5 - 6 ft 

N 

WA4-2014-4 (0-4.5) 
1/16/2014 

0 - 4.5 ft 

N 

WA4-2014-4 (4.5-5) 
1/16/2014 

4.5 - 5 ft 

N 

WA4-2014-5 (0-0.5) 
1/16/2014 

0 - 0.5 ft 

N 

WA4-2014-5 (2-4.5) 
1/16/2014 

2 - 4.5 ft 

N 

WA4-2014-5 (4.5-5) 
1/16/2014 

4.5 - 5 ft 

N 

WA4-2014-6 (2-3.5) 
1/16/2014 

2 - 3.5 ft 

N 

WA4-2014-6 (3.5-4) 
1/16/2014 

3.5 - 4 ft 

N 

A-1 
2/04/2003 

N 

A-2 
2/04/2003 

N 

A-3 0-0.5' 
2/04/2003 

N 

A-3 0.5-1.5' 
2/04/2003 

N 

A-3 1.5-2.5' 
2/04/2003 

A-3 2.5-4' 
2/04/2003 

N 

A-4 
2/04/2003 

N 

2/04/ 
B 

N FD N 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % -- -- -- -- -- -- -- -- 0.44 5.08 9.63 3.36 0.51 0.61 0.65 5.38 6.05 

pH Field pH units -- -- -- -- -- -- -- -- 7.27 7.06 6.82 7.01 7.26 7.58 7.27 7.31 7.32 
Solids, percent Lab % -- -- -- -- -- -- -- -- 92.0 69.3 45.4 71.4 84.3 86.2 85.5 66.9 63.2 
Solids, total Lab % 91.4 94.2 97.5 80.7 93.1 91.5 95.1 76.3 -- -- -- -- -- -- -- -- --

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,8-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Nitrofluorene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3-Methylcholanthrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5-Methylchrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5-Nitroacenapthene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6-Nitrochrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7h-Dibenzo(c,g)carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benz(a)anthracene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Benzo(a)pyrene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 2.3 

Benzo(b)fluoranthene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 2.3 

Benzo(k)fluoranthene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 2.3 

Chrysene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Dibenz(a,h)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 2.3 

Dibenz(a,j)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,i)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,l)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 2.3 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND --
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg 0.28 0.27 0.26 0.31 0.33 0.33 0.26 0.33 0.35 0.41 0.6 0.46 0.39 0.33 0.38 0.47 --
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg 0.55 0.53 0.51 0.61 0.65 0.65 0.51 0.65 0.71 0.83 1.2 0.93 0.79 0.65 0.77 0.95 --
2-Chloronaphthalene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

2-Methylnaphthalene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Acenaphthene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Acenaphthylene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location WA4-2014-3 (5.5-6) 
1/16/2014 

5.5 - 6 ft 

N 

WA4-2014-4 (0-4.5) 
1/16/2014 

0 - 4.5 ft 

N 

WA4-2014-4 (4.5-5) 
1/16/2014 

4.5 - 5 ft 

N 

WA4-2014-5 (0-0.5) 
1/16/2014 

0 - 0.5 ft 

N 

WA4-2014-5 (2-4.5) 
1/16/2014 

2 - 4.5 ft 

N 

WA4-2014-5 (4.5-5) 
1/16/2014 

4.5 - 5 ft 

N 

WA4-2014-6 (2-3.5) 
1/16/2014 

2 - 3.5 ft 

N 

WA4-2014-6 (3.5-4) 
1/16/2014 

3.5 - 4 ft 

N 

A-1 
2/04/2003 

N 

A-2 
2/04/2003 

N 

A-3 0-0.5' 
2/04/2003 

N 

A-3 0.5-1.5' 
2/04/2003 

N 

A-3 1.5-2.5' 
2/04/2003 

A-3 2.5-4' 
2/04/2003 

N 

A-4 
2/04/2003 

N 

2/04/ 
B 

N FD N 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

B(a)P Equivalent, 1999 PEFs Lab mg/kg -- -- -- -- -- -- -- -- --

Benzo(e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 2.3 

Carbazole Lab mg/kg -- -- -- -- -- -- -- -- --

Fluoranthene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 0.63 < 0.45 

Fluorene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Naphthalene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Pentachlorophenol Lab mg/kg < 1.7 < 1.6 < 1.6 < 1.9 < 2.0 < 2.0 < 1.6 < 2.0 < 2.2 < 2.6 < 3.7 < 2.8 < 2.4 < 2.0 18 < 2.9 69 

Perylene Lab mg/kg -- -- -- -- -- -- -- -- --

Phenanthrene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 < 0.48 < 0.45 

Pyrene Lab mg/kg < 0.28 < 0.27 < 0.26 < 0.31 < 0.33 < 0.33 < 0.26 < 0.33 < 0.36 < 0.42 < 0.61 < 0.47 < 0.40 < 0.33 < 0.39 0.57 0.54 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg < 0.250 < 0.216 < 0.201 < 0.254 < 0.148 < 0.180 < 0.222 < 0.188 -- -- -- -- -- -- -- -- --
1,2,3,7,8-Dioxin, penta Lab ng/kg < 0.151 0.191 EMPC < 0.163 1.53 j < 0.140 < 0.141 < 0.134 0.205 EMPC -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg < 0.212 0.431 EMPC < 0.156 3.39 < 0.303 < 0.198 < 0.153 0.367 j -- -- -- -- -- -- -- -- --
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg < 0.208 1.69 j < 0.153 13.2 0.780 j 0.450 EMPC 0.398 EMPC 2.07 j -- -- -- -- -- -- -- -- --
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg < 0.211 1.20 j < 0.155 8.50 0.406 jb < 0.202 0.377 EMPC 1.05 jb -- -- -- -- -- -- -- -- --
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg 1.87 j 50.3 0.622 j 393 16.1 8.29 5.62 74.5 -- -- -- -- -- -- -- -- --
Dioxin, octa Lab ng/kg 19.8 498 4.50 jb 3920 154 84.0 31.4 1050 -- -- -- -- -- -- -- -- --
2,3,7,8-Dibenzofuran, tetra Lab ng/kg < 0.154 < 0.123 < 0.107 < 0.750 < 0.0853 < 0.112 < 0.121 < 0.137 -- -- -- -- -- -- -- -- --
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg < 0.148 < 0.128 < 0.137 1.09 EMPC < 0.132 < 0.115 < 0.121 < 0.169 -- -- -- -- -- -- -- -- --
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg < 0.144 0.274 EMPC < 0.135 1.22 EMPC < 0.141 < 0.121 < 0.121 < 0.172 -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg < 0.112 1.52 j < 0.144 10.5 0.673 j 0.375 j < 0.145 1.86 j -- -- -- -- -- -- -- -- --
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg < 0.0918 0.387 j < 0.121 2.42 EMPC 0.217 j < 0.145 < 0.119 0.502 EMPC -- -- -- -- -- -- -- -- --
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg < 0.104 0.703 EMPC < 0.136 5.09 0.374 EMPC < 0.168 < 0.133 0.762 EMPC -- -- -- -- -- -- -- -- --
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg < 0.153 < 0.368 < 0.205 < 0.991 < 0.250 < 0.252 < 0.199 < 0.370 -- -- -- -- -- -- -- -- --
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg 0.759 EMPC 17.4 0.209 EMPC 141 6.74 3.29 1.40 j 28.0 -- -- -- -- -- -- -- -- --
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg < 0.327 1.26 j < 0.211 9.23 0.753 bEMPC < 0.272 < 0.237 1.77 j -- -- -- -- -- -- -- -- --
Dibenzofuran, octa Lab ng/kg 2.31 j 61.3 0.956 j 580 17.2 8.91 3.85 j 118 -- -- -- -- -- -- -- -- --
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg -- -- -- -- -- -- -- -- 40 b 194 227 189 56 * 15 b* 106 229 13720 * 
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg 0.0329 a 1.72 a 0.00860 a 13.0 a 0.484 a 0.226 a 0.158 a 2.15 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg 0.0291 a 1.53 a 0.00755 a 12.7 a 0.465 a 0.204 a 0.120 a 1.99 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg 0.609 a 1.99 a 0.537 a 13.4 a 0.882 a 0.697 a 0.644 a 2.45 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg 0.606 a 1.80 a 0.536 a 13.1 a 0.864 a 0.675 a 0.605 a 2.28 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg 0.321 a 1.86 a 0.273 a 13.2 a 0.683 a 0.462 a 0.401 a 2.30 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg 0.317 a 1.66 a 0.272 a 12.9 a 0.665 a 0.439 a 0.362 a 2.14 a -- -- -- -- -- -- -- -- --
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location 
2003 
-1 B-1 

2/02/2015 

0.5 - 2 ft 

N 

B-1 
2/02/2015 

2 - 3.5 ft 

N 

B-1 
2/02/2015 

6.5 - 9 ft 

N 

B-1 
2/02/2015 

9 - 10 ft 

N 

B-2 
2/04/2003 

N 

B-3 
2/02/2015 

3.5 - 5 ft 

N 

B-3 
2/02/2015 

5 - 6.5 ft 

N 

B-3 
2/02/2015 

6.5 - 9 ft 

N 

B-3 0.5-1.5' 
2/04/2003 

N 

B-3 0-0.5' 
2/04/2003 

N 

B-3 1.5-2.5' 
2/04/2003 

N 

B-3 2.5-4' 
2/04/2003 

N 

B-4 
2/04/2003 

N 

B-5 
2/04/2003 

N 

C-1 
2/04/2003 

N 

2/03/2003 
C-2 C-3 0-0.5' 

2/04/2003 

N 

C-3 0.5-1.5' 
2/04/2003 

N 

C-3 1.5-2.5' 
2/04/2003 

N 

C-3 2.5-4' 
2/04/2003 

N 

C-3 
4/21/2003 

NFD N FD 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % 5.52 3.81 2.47 h 0.553 h 0.124 h 3.03 43.7 42.2 h 11.3 h 21.2 22.8 31.3 42.3 13.9 5.34 10.5 2.79 2.87 25.8 24.3 38.2 40.4 --

pH Field pH units 7.47 -- -- -- -- 6.69 -- -- -- 6.34 6.65 6.24 6.22 5.93 7.37 6.87 5.95 6.09 6.07 6.24 6.03 6.13 --
Solids, percent Lab % 64.7 -- -- -- -- 70.1 -- -- -- 17.0 4.10 22.9 23.9 34.1 73.5 44.4 64.6 70.3 11.2 20.8 20.9 21.7 --
Solids, total Lab % -- 80.5 74.0 82.3 83.6 -- 22.1 19.0 27.6 -- -- -- -- -- -- -- -- -- -- -- -- -- --

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 50.0 

1,8-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 50.0 

1-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

2-Nitrofluorene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

3-Methylcholanthrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

4-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

5-Methylchrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

5-Nitroacenapthene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

6-Nitrochrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

7h-Dibenzo(c,g)carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

Benz(a)anthracene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 1.7 < 1.6 < 1.6 < 5.00 

Benzo(a)pyrene Lab mg/kg < 2.3 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 7.0 < 0.51 < 0.36 3.3 2.5 < 1.6 < 1.6 7.26 

Benzo(b)fluoranthene Lab mg/kg < 2.3 -- -- -- -- < 0.46 -- -- -- 2.6 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 7.0 0.65 0.58 14 11 < 1.6 < 1.6 8.10 c 

Benzo(k)fluoranthene Lab mg/kg < 2.3 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 7.0 < 0.51 < 0.36 6.5 4.6 < 1.6 < 1.6 8.10 c 

Chrysene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 1.0 < 0.51 < 0.36 5.6 4.4 < 1.6 < 1.6 < 5.00 

Dibenz(a,h)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

Dibenz(a,h)anthracene Lab mg/kg < 2.3 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 7.0 < 0.51 < 0.36 < 3.0 1.8 < 1.6 < 1.6 < 5.00 

Dibenz(a,j)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

Dibenzo(a,e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

Dibenzo(a,h)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

Dibenzo(a,i)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

Dibenzo(a,l)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 25.0 

Indeno(1,2,3-cd)pyrene Lab mg/kg < 2.3 -- -- -- -- < 0.46 -- -- -- 2.2 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 7.0 < 0.51 0.39 9.2 8.5 < 1.6 < 1.6 2.5 pp 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Chloronaphthalene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 --

2-Methylnaphthalene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 < 5.00 

Acenaphthene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 < 5.00 

Acenaphthylene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 < 5.00 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location 
2003 
-1 B-1 

2/02/2015 

0.5 - 2 ft 

N 

B-1 
2/02/2015 

2 - 3.5 ft 

N 

B-1 
2/02/2015 

6.5 - 9 ft 

N 

B-1 
2/02/2015 

9 - 10 ft 

N 

B-2 
2/04/2003 

N 

B-3 
2/02/2015 

3.5 - 5 ft 

N 

B-3 
2/02/2015 

5 - 6.5 ft 

N 

B-3 
2/02/2015 

6.5 - 9 ft 

N 

B-3 0.5-1.5' 
2/04/2003 

N 

B-3 0-0.5' 
2/04/2003 

N 

B-3 1.5-2.5' 
2/04/2003 

N 

B-3 2.5-4' 
2/04/2003 

N 

B-4 
2/04/2003 

N 

B-5 
2/04/2003 

N 

C-1 
2/04/2003 

N 

2/03/2003 
C-2 C-3 0-0.5' 

2/04/2003 

N 

C-3 0.5-1.5' 
2/04/2003 

N 

C-3 1.5-2.5' 
2/04/2003 

N 

C-3 2.5-4' 
2/04/2003 

N 

C-3 
4/21/2003 

NFD N FD 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 2.4 < 1.6 < 1.6 8.92 

B(a)P Equivalent, 1999 PEFs Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

Benzo(g,h,i)perylene Lab mg/kg < 2.3 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 2.0 < 0.39 < 7.0 < 0.51 0.38 8.4 7.8 < 1.6 < 1.6 5.06 

Carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2.5 pp 

Fluoranthene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 1.1 < 0.51 < 0.36 4.6 3.6 < 1.6 < 1.6 < 5.00 

Fluorene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 < 5.00 

Naphthalene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 < 5.00 

Pentachlorophenol Lab mg/kg 69 -- -- -- -- 8.1 -- -- -- 51 71 59 < 8.4 < 4.4 < 2.4 76 < 3.1 < 2.2 55 62 13 < 9.3 450 

Perylene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- < 5.00 

Phenanthrene Lab mg/kg < 0.45 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 < 0.70 < 0.51 < 0.36 < 3.0 < 1.6 < 1.6 < 1.6 < 5.00 

Pyrene Lab mg/kg 0.56 -- -- -- -- < 0.46 -- -- -- < 2.0 < 8.1 < 1.4 < 1.4 < 0.73 < 0.39 1.6 < 0.51 < 0.36 5.8 4.8 < 1.6 < 1.6 < 5.00 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg -- 5.88 0.575 EMPC 0.247 EMPC < 0.307 -- < 0.572 4.59 < 0.592 -- < 1.0 h -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,7,8-Dioxin, penta Lab ng/kg -- 149 17.9 5.77 < 0.773 -- 14.5 41.4 < 0.755 -- 3266.494 jh -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg -- 522 96.4 74.2 6.51 -- 160 194 < 0.454 -- 13807.604 jh -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg -- 11900 4510 EMPC 4620 329 -- 3430 1530 2.37 EMPC -- 34183.592 h -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg -- 1070 292 497 101 -- 306 336 < 0.435 -- 35156.664 h -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg -- 453000 122000 * 99200 * 27700 * -- 192000 94900 * 72.3 -- 1106991.3 h -- -- -- -- -- -- -- -- -- -- -- --
Dioxin, octa Lab ng/kg -- 15000000 e 3050000 * 762000 * 289000 * -- 3730000 1430000 * 828 -- 5282956.4 h -- -- -- -- -- -- -- -- -- -- -- --
2,3,7,8-Dibenzofuran, tetra Lab ng/kg -- 49.8 41.3 0.529 j < 0.280 -- < 0.622 < 0.910 < 1.64 -- < 1.0 h -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg -- 316 322 2.39 EMPC < 1.07 -- 3.22 j 6.09 EMPC < 0.379 -- < 2.5 h -- -- -- -- -- -- -- -- -- -- -- --
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg -- 702 697 10.9 < 1.07 -- 2.51 j 16.4 EMPC < 0.368 -- < 2.5 h -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg -- 4820 2230 EMPC 1040 * 16.8 -- 443 * 299 * 1.09 EMPC -- 13247.806 jh -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg -- 724 643 96.8 < 1.31 -- < 3.74 < 4.57 < 0.354 -- 3687.053 jh -- -- -- -- -- -- -- -- -- -- -- --
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg -- 1390 1210 383 9.31 -- 197 133 < 0.372 -- 8107.860 jh -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg -- 957 1080 98.4 < 1.44 -- < 4.35 < 5.28 < 0.471 -- 3505.404 jh -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg -- 120000 39600 24100 1330 -- 57800 23700 25.7 EMPC -- 394237.764 h -- -- -- -- -- -- -- -- -- -- -- --
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg -- 8990 3080 1260 EMPC 63.0 -- 1800 911 < 0.812 -- 17944.152 jh -- -- -- -- -- -- -- -- -- -- -- --
Dibenzofuran, octa Lab ng/kg -- 3160000 479000 * 308000 * 9780 * -- 856000 264000 * 153 -- 1609545.0 h -- -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg 808 * -- -- -- -- 4270 -- -- -- 76960 17290 13000 552 355 38 b 1425 222 174 5562 3003 756 766 --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg -- 13800 3950 a 2260 a 427 a -- 4360 a 2000 a 1.62 a -- -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- 13800 3620 a 2250 a 427 a -- 4360 a 2000 a 1.32 a -- -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg -- 13800 3950 a 2260 a 429 a -- 4360 a 2000 a 3.47 a -- -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- 13800 3620 a 2250 a 429 a -- 4360 a 2000 a 3.17 a -- -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg -- 13800 3950 a 2260 a 428 a -- 4360 a 2000 a 2.55 a -- -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg -- 13800 3620 a 2250 a 428 a -- 4360 a 2000 a 2.24 a -- -- -- -- -- -- -- -- -- -- -- -- -- --
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location C-3 
2/02/2015 

3.5 - 5 ft 

N 

C-3 
2/02/2015 

5 - 6.5 ft 

N 

C-3 
2/02/2015 

6.5 - 9 ft 

N 

C-3 
2/02/2015 

9 - 10 ft 

N 

C-4 
2/03/2003 

N 

C-5 
2/03/2003 

N 

C-5 
4/21/2003 

N 

C-5R 
4/21/2003 

N 

D-1 
2/03/2003 

N 

4/21/2003 
D-1 D-1 

2/02/2015 

0.5 - 2 ft 

N 

D-1 
2/02/2015 

2 - 3.5 ft 

N 

D-1 
2/02/2015 

3.5 - 9 ft 

N 

D-2 
2/03/2003 

N 

D-3 0-0.5' 
2/04/2003 

N 

D-3 0.5-1.5' 
2/04/2003 

N 

D-3 1.5-2.5' 
2/04/2003 

N 

D-3 2.5-4' 
2/04/2003 

N 

D-4 
2/03/2003 

N 

D-5 
1/20/2003 

N 

E-1 
1/20/2003 

N 

E-2 
1/20/2003 

NN FD 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % 39.4 40.2 h 32.2 h 7.33 h 23.8 9.06 -- 4.07 4.35 -- -- 1.33 1.37 h 14.3 h 3.13 35.1 34.7 37.5 38.3 26.6 28.9 6.01 34.1 

pH Field pH units -- -- -- -- 6.30 6.87 -- 6.82 7.55 -- -- -- -- -- 6.59 6.07 6.38 6.74 6.83 7.18 7.22 6.78 5.84 
Solids, percent Lab % -- -- -- -- 31.8 78.6 -- 81.5 83.8 -- -- -- -- -- 75.0 18.6 26.5 25.3 23.7 29.4 14.9 47.6 7.19 
Solids, total Lab % 22.1 17.5 18.7 35.5 -- -- -- -- -- -- -- 87.8 84.2 39.9 -- -- -- -- -- -- -- -- --

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- -- -- -- -- -- < 20.0 -- -- < 20.0 < 20.0 
< 20.0 -- -- -- -- -- -- -- -- -- -- -- --

1,8-Dinitropyrene Lab mg/kg -- -- -- -- -- -- < 20.0 -- -- < 20.0 < 20.0 
< 20.0 -- -- -- -- -- -- -- -- -- -- -- --

1-Nitropyrene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

2-Nitrofluorene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

3-Methylcholanthrene Lab mg/kg -- -- -- -- -- -- < 2.00 -- -- < 2.00 < 2.00 
< 2.00 -- -- -- -- -- -- -- -- -- -- -- --

4-Nitropyrene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

5-Methylchrysene Lab mg/kg -- -- -- -- -- -- 41.9 -- -- ND pp ND pp 
ND pp -- -- -- -- -- -- -- -- -- -- -- --

5-Nitroacenapthene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

6-Nitrochrysene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- -- -- -- -- -- < 2.00 -- -- < 2.00 < 2.00 
< 2.00 -- -- -- -- -- -- -- -- -- -- -- --

7h-Dibenzo(c,g)carbazole Lab mg/kg -- -- -- -- -- -- < 2.00 -- -- < 2.00 < 2.00 
< 2.00 -- -- -- -- -- -- -- -- -- -- -- --

Benz(a)anthracene Lab mg/kg -- -- -- -- 1.6 160 41.7 43 2.7 ND pp ND pp 
ND pp -- -- -- 1.1 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Benzo(a)pyrene Lab mg/kg -- -- -- -- 3.4 240 57.5 80 1.7 2.09 ND pp 
2.24 -- -- -- 1.2 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Benzo(b)fluoranthene Lab mg/kg -- -- -- -- 5.5 300 120 c 89 5.1 8.14 c 7.92 c 
8.36 c -- -- -- 2.8 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 1.1 < 4.6 

Benzo(k)fluoranthene Lab mg/kg -- -- -- -- 2.8 230 120 c 76 2.1 8.14 c 7.92 c 
8.36 c -- -- -- 1.5 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 0.71 < 4.6 

Chrysene Lab mg/kg -- -- -- -- 3.6 320 49.6 68 3.9 3.63 3.47 
3.79 -- -- -- 2.4 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 0.82 < 4.6 

Dibenz(a,h)acridine Lab mg/kg -- -- -- -- -- -- 4.87 -- -- < 2.00 < 2.00 
< 2.00 -- -- -- -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene Lab mg/kg -- -- -- -- < 0.95 49 17.8 23 0.53 < 2.00 < 2.00 
< 2.00 -- -- -- < 0.38 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.71 < 4.7 

Dibenz(a,j)acridine Lab mg/kg -- -- -- -- -- -- 6.27 -- -- < 2.00 < 2.00 
< 2.00 -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,e)pyrene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)pyrene Lab mg/kg -- -- -- -- -- -- 23.8 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,i)pyrene Lab mg/kg -- -- -- -- -- -- < 10.0 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,l)pyrene Lab mg/kg -- -- -- -- -- -- 42.5 -- -- < 10.0 < 10.0 
< 10.0 -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Lab mg/kg -- -- -- -- 2.5 140 39.4 53 1.7 ND pp ND pp 
ND pp -- -- -- 1.2 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.71 < 4.7 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Chloronaphthalene Lab mg/kg -- -- -- -- < 0.95 < 0.67 -- < 0.66 < 0.33 -- -- -- -- -- < 0.38 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

2-Methylnaphthalene Lab mg/kg -- -- -- -- < 0.95 8.4 < 2.00 0.83 0.48 < 2.00 < 2.00 
< 2.00 -- -- -- 0.43 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Acenaphthene Lab mg/kg -- -- -- -- < 0.95 22 < 2.00 < 0.66 < 0.33 < 2.00 < 2.00 
< 2.00 -- -- -- < 0.38 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Acenaphthylene Lab mg/kg -- -- -- -- < 0.95 2.2 7.02 1.1 < 0.33 < 2.00 < 2.00 
< 2.00 -- -- -- < 0.38 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location C-3 
2/02/2015 

3.5 - 5 ft 

N 

C-3 
2/02/2015 

5 - 6.5 ft 

N 

C-3 
2/02/2015 

6.5 - 9 ft 

N 

C-3 
2/02/2015 

9 - 10 ft 

N 

C-4 
2/03/2003 

N 

C-5 
2/03/2003 

N 

C-5 
4/21/2003 

N 

C-5R 
4/21/2003 

N 

D-1 
2/03/2003 

N 

4/21/2003 
D-1 D-1 

2/02/2015 

0.5 - 2 ft 

N 

D-1 
2/02/2015 

2 - 3.5 ft 

N 

D-1 
2/02/2015 

3.5 - 9 ft 

N 

D-2 
2/03/2003 

N 

D-3 0-0.5' 
2/04/2003 

N 

D-3 0.5-1.5' 
2/04/2003 

N 

D-3 1.5-2.5' 
2/04/2003 

N 

D-3 2.5-4' 
2/04/2003 

N 

D-4 
2/03/2003 

N 

D-5 
1/20/2003 

N 

E-1 
1/20/2003 

N 

E-2 
1/20/2003 

NN FD 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg -- -- -- -- < 0.95 99 17.9 11 0.64 3.11 3.18 
3.04 -- -- -- 11 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

B(a)P Equivalent, 1999 PEFs Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(e)pyrene Lab mg/kg -- -- -- -- -- -- 83.7 -- -- 3.32 3.23 
3.41 -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene Lab mg/kg -- -- -- -- 2.2 120 42.6 53 1.6 ND pp ND pp 
2.01 -- -- -- 1.0 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.71 < 4.7 

Carbazole Lab mg/kg -- -- -- -- -- -- 2.67 -- -- ND pp ND pp 
ND pp -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene Lab mg/kg -- -- -- -- 1.3 150 20.5 25 6.2 3.87 3.94 
3.79 -- -- -- 1.6 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 0.87 < 4.6 

Fluorene Lab mg/kg -- -- -- -- < 0.95 24 1.00 pp 0.89 < 0.33 < 2.00 < 2.00 
< 2.00 -- -- -- 0.71 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Naphthalene Lab mg/kg -- -- -- -- < 0.95 12 1.00 pp 2.0 0.53 < 2.00 < 2.00 
< 2.00 -- -- -- < 0.38 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Pentachlorophenol Lab mg/kg -- -- -- -- < 5.8 < 4.1 < 10.0 < 4.0 77 227 238 
215 -- -- -- 23 9.2 < 5.7 < 6.5 < 14 < 5.1 < 14 7.5 < 28 

Perylene Lab mg/kg -- -- -- -- -- -- 17.5 -- -- < 2.00 < 2.00 
< 2.00 -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene Lab mg/kg -- -- -- -- < 0.95 110 6.86 4.7 1.6 2.69 2.65 
2.73 -- -- -- 1.9 < 1.6 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 < 0.70 < 4.6 

Pyrene Lab mg/kg -- -- -- -- 1.8 180 51.0 48 9.1 5.09 5.16 
5.03 -- -- -- 2.2 2.1 < 0.94 < 1.1 < 2.2 < 0.84 < 2.3 0.92 < 4.6 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg < 0.156 2.04 EMPC < 2.50 < 0.224 -- -- -- -- -- -- -- 24.1 1.88 EMPC < 0.824 -- -- -- -- -- -- < 1.0 -- --
1,2,3,7,8-Dioxin, penta Lab ng/kg 11.8 104 29.4 0.268 EMPC -- -- -- -- -- -- -- 521 32.0 1.72 EMPC -- -- -- -- -- -- 0.628 j -- --
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg 79.0 501 111 1.11 EMPC -- -- -- -- -- -- -- 1700 171 7.17 -- -- -- -- -- -- 1.613 j -- --
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg 6270 18500 1280 8.76 -- -- -- -- -- -- -- 21400 2180 52.3 -- -- -- -- -- -- 29.186 -- --
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg 385 1100 284 1.78 j -- -- -- -- -- -- -- 4160 359 13.5 EMPC -- -- -- -- -- -- 5.946 -- --
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg 290000 382000 * 73200 351 -- -- -- -- -- -- -- 650000 52000 * 1860 -- -- -- -- -- -- 1156.072 -- --
Dioxin, octa Lab ng/kg 5390000 4450000 * 725000 3750 -- -- -- -- -- -- -- 5200000 684000 * 25300 e -- -- -- -- -- -- 8082.694 eb -- --
2,3,7,8-Dibenzofuran, tetra Lab ng/kg 61.3 327 17.3 EMPC < 0.291 -- -- -- -- -- -- -- 201 5.36 < 0.863 -- -- -- -- -- -- 1.208 jc -- --
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg 411 2350 85.6 0.700 j -- -- -- -- -- -- -- 950 25.7 3.03 EMPC -- -- -- -- -- -- 1.623 j -- --
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg 3.39 j 4770 200 1.22 j -- -- -- -- -- -- -- 3090 138 5.14 j -- -- -- -- -- -- 6.145 -- --
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg 3630 20500 890 4.90 j -- -- -- -- -- -- -- 16800 1000 41.6 -- -- -- -- -- -- 32.754 -- --
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg 741 4370 205 1.45 j -- -- -- -- -- -- -- 3170 195 9.58 EMPC -- -- -- -- -- -- 4.254 jEMPC -- --
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg 1230 6410 344 2.34 j -- -- -- -- -- -- -- 5320 328 13.5 -- -- -- -- -- -- 7.749 -- --
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg 1400 7660 288 1.71 j -- -- -- -- -- -- -- 4190 101 10.5 -- -- -- -- -- -- 5.520 -- --
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg 141000 171000 35600 101 -- -- -- -- -- -- -- 151000 22700 547 -- -- -- -- -- -- 333.079 -- --
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg 5500 16900 1060 5.89 j -- -- -- -- -- -- -- 15400 2020 38.0 -- -- -- -- -- -- 13.245 -- --
Dibenzofuran, octa Lab ng/kg 1850000 1290000 * 147000 571 -- -- -- -- -- -- -- 2800000 180000 * 2750 -- -- -- -- -- -- 2018.758 -- --
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg -- -- -- -- 493 829 -- 1126 9010 -- -- -- -- -- 2850 7810 4920 666 223 448 25 5440 1624 
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg 7940 a 15000 a 1790 a 8.74 a -- -- -- -- -- -- -- 17800 1540 a 51 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg 7940 a 15000 a 1790 a 8.55 a -- -- -- -- -- -- -- 17800 1540 a 49 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg 7940 a 15000 a 1800 a 8.99 a -- -- -- -- -- -- -- 17800 1540 a 51.9 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg 7940 a 15000 a 1800 a 8.8 a -- -- -- -- -- -- -- 17800 1540 a 49.9 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg 7940 a 15000 a 1800 a 8.86 a -- -- -- -- -- -- -- 17800 1540 a 51.5 a -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg 7940 a 15000 a 1790 a 8.67 a -- -- -- -- -- -- -- 17800 1540 a 49.4 a -- -- -- -- -- -- -- -- --
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location E-3 
1/20/2003 

N 

E-3 
4/21/2003 

N 

E-4 
2/02/2015 

3.5 - 5 ft 

N 

E-4 
2/02/2015 

5 - 6.5 ft 

N 

E-4 
2/02/2015 

6.5 - 9 ft 

N 

E-4 
2/02/2015 

9 - 10 ft 

N 

F-1 
1/20/2003 

N 

F-2 
1/20/2003 

N 

F-3 
1/20/2003 

N 

F-3 
2/02/2015 

2.5 - 4 ft 

N 

F-3 
2/02/2015 

4 - 5.5 ft 

N 

F-3 
2/02/2015 

5.5 - 9 ft 

N 

F-3 
2/02/2015 

9 - 10 ft 

N 

1/20/2003 
F-4 G-1 

1/20/2003 

N 

G-2 
2/04/2003 

N 

G-3 0-0.5' 
1/21/2003 

N 

G-3 0.5-1.5' 
1/21/2003 

N 

G-3 1.5-2.5' 
1/21/2003 

N 

G-3 2.5-4' 
1/21/2003 

N 

G-3 H-3 
12/04/1998 

N 

G-4 0-0.5' 
1/21/2003 

NN FD 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % 40.6 -- 44.3 31.9 h 8.01 h 3.91 h 4.80 8.72 39.1 11.0 17.9 h 38.4 h 11.8 h 39.4 39.9 1.12 0.95 35.2 35.4 40.2 40.1 -- 40.2 

pH Field pH units 6.35 -- -- -- -- -- 7.58 7.31 5.77 -- -- -- -- 6.32 6.30 7.88 7.71 6.16 6.19 6.19 6.93 -- 6.62 
Solids, percent Lab % 16.4 -- -- -- -- -- 79.1 55.5 8.67 -- -- -- -- 9.64 10.3 83.5 85.2 7.43 7.72 11.8 13.2 -- 8.05 
Solids, total Lab % -- -- 22.0 16.5 32.9 40.8 -- -- -- 31.3 25.8 13.4 30.6 -- -- -- -- -- -- -- -- 84 --

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- < 10.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,8-Dinitropyrene Lab mg/kg -- < 10.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Nitropyrene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Nitrofluorene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3-Methylcholanthrene Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitropyrene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5-Methylchrysene Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5-Nitroacenapthene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6-Nitrochrysene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7h-Dibenzo(c,g)carbazole Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benz(a)anthracene Lab mg/kg < 41 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.49 < 4.5 < 4.3 < 2.8 < 2.5 0.64 < 4.1 

Benzo(a)pyrene Lab mg/kg < 41 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.47 < 4.5 < 4.3 < 2.8 < 2.5 1.0 < 4.1 

Benzo(b)fluoranthene Lab mg/kg 99 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.70 < 4.5 < 4.3 < 2.8 < 2.5 1.8 < 4.1 

Benzo(k)fluoranthene Lab mg/kg < 41 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.48 < 4.5 < 4.3 < 2.8 < 2.5 0.76 < 4.1 

Chrysene Lab mg/kg < 41 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.64 < 4.5 < 4.3 < 2.8 < 2.5 0.78 < 4.1 

Dibenz(a,h)acridine Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene Lab mg/kg < 41 < 1.00 -- -- -- -- -- -- < 3.9 -- -- -- -- < 3.5 < 3.3 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.2 

Dibenz(a,j)acridine Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,e)pyrene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)pyrene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,i)pyrene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,l)pyrene Lab mg/kg -- < 5.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Lab mg/kg 97 < 1.00 -- -- -- -- -- -- < 3.9 -- -- -- -- < 3.5 < 3.3 < 0.40 0.37 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.2 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Chloronaphthalene Lab mg/kg < 8.1 -- -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

2-Methylnaphthalene Lab mg/kg < 8.1 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

Acenaphthene Lab mg/kg < 8.1 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

Acenaphthylene Lab mg/kg < 8.1 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location E-3 
1/20/2003 

N 

E-3 
4/21/2003 

N 

E-4 
2/02/2015 

3.5 - 5 ft 

N 

E-4 
2/02/2015 

5 - 6.5 ft 

N 

E-4 
2/02/2015 

6.5 - 9 ft 

N 

E-4 
2/02/2015 

9 - 10 ft 

N 

F-1 
1/20/2003 

N 

F-2 
1/20/2003 

N 

F-3 
1/20/2003 

N 

F-3 
2/02/2015 

2.5 - 4 ft 

N 

F-3 
2/02/2015 

4 - 5.5 ft 

N 

F-3 
2/02/2015 

5.5 - 9 ft 

N 

F-3 
2/02/2015 

9 - 10 ft 

N 

1/20/2003 
F-4 G-1 

1/20/2003 

N 

G-2 
2/04/2003 

N 

G-3 0-0.5' 
1/21/2003 

N 

G-3 0.5-1.5' 
1/21/2003 

N 

G-3 1.5-2.5' 
1/21/2003 

N 

G-3 2.5-4' 
1/21/2003 

N 

G-3 H-3 
12/04/1998 

N 

G-4 0-0.5' 
1/21/2003 

NN FD 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg 14 0.50 pp -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.69 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

B(a)P Equivalent, 1999 PEFs Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(e)pyrene Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene Lab mg/kg 100 < 1.00 -- -- -- -- -- -- < 3.9 -- -- -- -- < 3.5 < 3.3 < 0.40 0.34 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.2 

Carbazole Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene Lab mg/kg 35 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.97 < 4.5 < 4.3 < 2.8 < 2.5 0.91 < 4.1 

Fluorene Lab mg/kg < 8.1 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

Naphthalene Lab mg/kg < 8.1 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 < 0.33 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

Pentachlorophenol Lab mg/kg 77 < 5.00 -- -- -- -- < 2.6 4.6 < 24 -- -- -- -- < 21 < 20 < 2.4 3.3 < 27 < 26 < 17 < 16 1.0 < 25 

Perylene Lab mg/kg -- < 1.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene Lab mg/kg < 8.1 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 0.94 < 4.5 < 4.3 < 2.8 < 2.5 < 0.33 < 4.1 

Pyrene Lab mg/kg 74 < 1.00 -- -- -- -- -- -- < 3.8 -- -- -- -- < 3.5 < 3.2 < 0.40 1.0 < 4.5 < 4.3 < 2.8 < 2.5 1.1 < 4.1 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg 140.802 j -- 6.54 3.80 EMPC 47.2 < 1.47 -- -- -- 21.6 26.5 17.7 < 0.298 -- -- -- -- -- -- -- -- -- --
1,2,3,7,8-Dioxin, penta Lab ng/kg 2003.655 -- 66.4 55.3 124 35.9 EMPC -- -- -- 119 190 98.3 0.850 j -- -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg 10035.896 -- 164 275 31.6 184 -- -- -- 538 547 265 0.826 EMPC -- -- -- -- -- -- -- -- -- --
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg 69659.364 -- 634 1050 279 2050 -- -- -- 2560 2440 480 2.63 EMPC -- -- -- -- -- -- -- -- -- --
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg 33422.315 b -- 487 407 54.1 168 -- -- -- 995 800 301 1.37 j -- -- -- -- -- -- -- -- -- --
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg 2442188.8 eb -- 40500 55100 * 22500 * 232000 * -- -- -- 122000 72000 * 11500 62.7 -- -- -- -- -- -- -- -- -- --
Dioxin, octa Lab ng/kg 5830616.8 e -- 366000 397000 * 134000 * 2220000 * -- -- -- 1450000 602000 * 145000 685 -- -- -- -- -- -- -- -- -- --
2,3,7,8-Dibenzofuran, tetra Lab ng/kg 81.296 j -- 6.36 < 2.91 40.7 < 1.17 -- -- -- 27.0 28.9 EMPC 18.6 EMPC < 0.312 -- -- -- -- -- -- -- -- -- --
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg 396.863 j -- 34.2 34.1 123 1.66 EMPC -- -- -- 75.4 88.3 61.2 1.01 EMPC -- -- -- -- -- -- -- -- -- --
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg 187.590 j -- 25.8 75.2 2.66 j < 3.02 -- -- -- 179 237 136 0.732 j -- -- -- -- -- -- -- -- -- --
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg 10050.701 b -- 260 316 21.7 170 * -- -- -- 720 * 847 379 1.53 j -- -- -- -- -- -- -- -- -- --
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg 2324.595 -- 72.5 81.5 72.7 30.3 * -- -- -- 330 290 106 0.844 EMPC -- -- -- -- -- -- -- -- -- --
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg 5274.657 -- 112 141 9.92 64.8 -- -- -- 473 186 EMPC 162 1.08 j -- -- -- -- -- -- -- -- -- --
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg < 2.5 -- 144 85.2 * < 4.22 * < 31.5 -- -- -- 358 258 * 164 1.57 j -- -- -- -- -- -- -- -- -- --
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg 642346.511 e -- 3730 7290 1350 12400 j* -- -- -- 30700 17800 3150 16.7 -- -- -- -- -- -- -- -- -- --
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg 23567.064 -- 279 422 67.9 533 * -- -- -- 1220 1270 298 2.02 j -- -- -- -- -- -- -- -- -- --
Dibenzofuran, octa Lab ng/kg 3021912.8 eb -- 29900 29300 EMPC* 9360 * 91700 * -- -- -- 228000 91300 * 7960 106 -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg 38110 -- -- -- -- -- 64 440 2300 -- -- -- -- 586 285 101 171 774 1791 94 64 -- 270 
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- 834 1070 a 509 a 3450 a -- -- -- 2840 a 1950 a 542 a 3.14 a -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- 834 1070 a 509 a 3430 a -- -- -- 2840 a 1940 a 541 a 2.91 a -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- 834 1070 a 509 a 3450 a -- -- -- 2840 a 1950 a 542 a 3.47 a -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- 834 1070 a 509 a 3430 a -- -- -- 2840 a 1940 a 541 a 3.24 a -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- 834 1070 a 509 a 3450 a -- -- -- 2840 a 1950 a 542 a 3.3 a -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg -- -- 834 1070 a 509 a 3430 a -- -- -- 2840 a 1940 a 541 a 3.07 a -- -- -- -- -- -- -- -- -- --
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location G-4 0.5-1.5' 
1/20/2003 

N 

G-4 0.5-1.5' 
1/21/2003 

N 

G-4 1.5-2.5' 
1/21/2003 

N 

G-4 2.5-4' 
1/21/2003 

N 

G-5 0-0.5' 
1/21/2003 

N 

G-5 0.5-1.5' 
1/21/2003 

N 

G-5 1.5-2.5' 
1/21/2003 

N 

G-5 2.5-4' 
1/21/2003 

N 

H-1 
1/20/2003 

N 

H-2 
1/20/2003 

N 

H-3 
2/04/2003 

H-4 
2/04/2003 

NN FD 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % -- 31.7 32.0 4.33 35.3 30.0 10.8 4.70 0.96 5.16 2.61 2.46 6.45 

pH Field pH units -- 6.26 6.53 7.16 7.05 7.19 7.38 7.43 7.43 7.00 7.39 7.27 9.98 
Solids, percent Lab % -- 19.8 21.4 43.3 7.49 11.4 33.6 52.8 81.1 66.1 76.7 77.9 74.8 
Solids, total Lab % -- -- -- -- -- -- -- -- -- -- -- -- --

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

1,8-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

1-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

2-Nitrofluorene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

3-Methylcholanthrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

5-Methylchrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

5-Nitroacenapthene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

6-Nitrochrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

7h-Dibenzo(c,g)carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Benz(a)anthracene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 1.7 0.58 0.40 < 1.7 

Benzo(a)pyrene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 0.43 < 5.0 < 1.7 < 1.7 < 1.7 

Benzo(b)fluoranthene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 5.0 < 1.7 < 1.7 < 1.7 

Benzo(k)fluoranthene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 5.0 < 1.7 < 1.7 < 1.7 

Chrysene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 0.44 1.8 0.77 0.55 < 1.7 

Dibenz(a,h)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 3.0 < 0.99 < 0.63 < 0.42 < 5.0 < 1.7 < 1.7 < 1.7 

Dibenz(a,j)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,i)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,l)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 3.0 < 0.99 < 0.63 < 0.42 < 5.0 < 1.7 < 1.7 < 1.7 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --
2-Chloronaphthalene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 0.50 < 0.33 < 0.33 < 0.33 

2-Methylnaphthalene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 0.50 < 0.33 < 0.33 < 0.33 

Acenaphthene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 0.50 < 0.33 < 0.33 < 0.33 

Acenaphthylene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 0.50 < 0.33 < 0.33 < 0.33 

Page 11 of 14 

P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix A - Historical Soil Quality Data\Table A-1 West Area.xlsx 
1/26/2017 



  

  
 

 
 
 
 

 
 

 
 
 

 
 
 
 

 
 

 
       
       

  
        
        
        
        
        
      

     

    

    

        

        

     

   

 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location G-4 0.5-1.5' 
1/20/2003 

N 

G-4 0.5-1.5' 
1/21/2003 

N 

G-4 1.5-2.5' 
1/21/2003 

N 

G-4 2.5-4' 
1/21/2003 

N 

G-5 0-0.5' 
1/21/2003 

N 

G-5 0.5-1.5' 
1/21/2003 

N 

G-5 1.5-2.5' 
1/21/2003 

N 

G-5 2.5-4' 
1/21/2003 

N 

H-1 
1/20/2003 

N 

H-2 
1/20/2003 

N 

H-3 
2/04/2003 

H-4 
2/04/2003 

NN FD 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 0.62 0.89 1.2 < 0.33 

B(a)P Equivalent, 1999 PEFs Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 3.0 < 0.99 < 0.63 < 0.42 < 5.0 < 1.7 < 1.7 < 1.7 

Carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 0.47 3.0 1.2 0.68 < 0.33 

Fluorene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 0.50 < 0.33 < 0.33 < 0.33 

Naphthalene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 < 0.50 < 0.33 < 0.33 < 0.33 

Pentachlorophenol Lab mg/kg -- < 11 < 9.4 < 4.7 < 27 < 18 < 6.0 < 3.8 < 2.5 < 3.1 < 2.0 < 2.0 < 2.0 

Perylene Lab mg/kg -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 < 0.41 2.7 1.2 0.63 < 0.33 

Pyrene Lab mg/kg -- < 1.7 < 1.6 < 0.77 < 4.5 < 2.9 < 0.99 < 0.63 0.71 3.5 1.7 1.2 < 1.7 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg < 1.0 -- -- -- -- -- -- -- -- < 1.0 -- -- --
1,2,3,7,8-Dioxin, penta Lab ng/kg 14.206 j -- -- -- -- -- -- -- -- 11.183 j -- -- --
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg 48.588 -- -- -- -- -- -- -- -- 25.260 j -- -- --
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg 246.881 -- -- -- -- -- -- -- -- 295.504 -- -- --
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg 104.928 -- -- -- -- -- -- -- -- 77.656 -- -- --
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg 8658.012 b -- -- -- -- -- -- -- -- 7855.079 -- -- --
Dioxin, octa Lab ng/kg 61751.673 eb -- -- -- -- -- -- -- -- 61893.534 eb -- -- --
2,3,7,8-Dibenzofuran, tetra Lab ng/kg 12.805 jc -- -- -- -- -- -- -- -- 39.043 jc -- -- --
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg 36.098 -- -- -- -- -- -- -- -- 51.525 -- -- --
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg 21.062 j -- -- -- -- -- -- -- -- 42.979 -- -- --
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg 225.651 b -- -- -- -- -- -- -- -- 310.538 -- -- --
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg 69.542 -- -- -- -- -- -- -- -- 79.983 -- -- --
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg 105.359 -- -- -- -- -- -- -- -- 133.655 -- -- --
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg 75.530 -- -- -- -- -- -- -- -- 96.315 EMPC -- -- --
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg 2426.956 -- -- -- -- -- -- -- -- 2551.074 -- -- --
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg 169.898 -- -- -- -- -- -- -- -- 229.146 -- -- --
Dibenzofuran, octa Lab ng/kg 6130.769 b -- -- -- -- -- -- -- -- 5278.028 -- -- --
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg -- 723 114 <5 523 850 643 28 102 306 62 * 42 b* 59 
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg -- -- -- -- -- -- -- -- -- -- -- -- --
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location H-5 
1/20/2003 

I-1 
1/20/2003 

N 

I-2 0-0.5' 
1/20/2003 

N 

I-2 0.5-1.5' 
1/20/2003 

N 

I-2 1.5-2.5' 
1/20/2003 

N 

I-2 2.5-4' 
1/20/2003 

N 

I-3 
1/20/2003 

N 

J-1 
1/20/2003 

N 

J-2 
1/20/2003 

N 

J-3 
1/20/2003 

NN FD 

Parameter 
Analysis 
Location Units 

General Parameters 

Carbon, total organic Lab % 38.3 34.5 39.2 39.4 37.9 38.4 42.5 38.6 39.4 38.3 39.3 

pH Field pH units 6.06 6.07 6.03 6.25 5.89 6.44 6.53 6.29 5.90 5.90 6.22 
Solids, percent Lab % 11.8 12.6 5.68 4.90 7.30 10.6 9.09 10.5 7.49 6.22 15.8 
Solids, total Lab % -- -- -- -- -- -- -- -- -- -- --

SVOCs 

1,6-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

1,8-Dinitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

1-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

2-Nitrofluorene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

3-Methylcholanthrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

4-Nitropyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

5-Methylchrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

5-Nitroacenapthene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

6-Nitrochrysene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

7,12-Dimethylbenz(a)anthracene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

7h-Dibenzo(c,g)carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Benz(a)anthracene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Benzo(a)pyrene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Benzo(b)fluoranthene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Benzo(k)fluoranthene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Chrysene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Dibenz(a,h)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene Lab mg/kg < 2.9 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.4 < 2.2 

Dibenz(a,j)acridine Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,i)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,l)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Lab mg/kg < 2.9 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.4 < 2.2 

B(a)P Equivalent, non-detects at 0, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1/2, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- --
B(a)P Equivalent, non-detects at 1x, 2002 PEFs Calc mg/kg -- -- -- -- -- -- -- -- -- -- --
2-Chloronaphthalene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

2-Methylnaphthalene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Acenaphthene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Acenaphthylene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 
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 Table A-1
 
West Area Soil Quality Data
 

Joslyn Manufacturing Supply Co.
 
Brooklyn Center, Minnesota
 

Sample Type 

Date 

Depth 

Location H-5 
1/20/2003 

I-1 
1/20/2003 

N 

I-2 0-0.5' 
1/20/2003 

N 

I-2 0.5-1.5' 
1/20/2003 

N 

I-2 1.5-2.5' 
1/20/2003 

N 

I-2 2.5-4' 
1/20/2003 

N 

I-3 
1/20/2003 

N 

J-1 
1/20/2003 

N 

J-2 
1/20/2003 

N 

J-3 
1/20/2003 

NN FD 

Parameter 
Analysis 
Location Units 

Anthracene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

B(a)P Equivalent, 1999 PEFs Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Benzo(e)pyrene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene Lab mg/kg < 2.9 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.4 < 2.2 

Carbazole Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Fluoranthene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Fluorene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Naphthalene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Pentachlorophenol Lab mg/kg < 17 < 16 < 36 < 41 < 28 < 19 < 23 < 20 < 27 < 33 < 13 

Perylene Lab mg/kg -- -- -- -- -- -- -- -- -- -- --

Phenanthrene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Pyrene Lab mg/kg < 2.8 < 2.7 < 5.9 < 6.8 < 4.6 < 3.2 < 3.7 < 3.2 < 4.5 < 5.3 < 2.1 

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg -- -- < 1.0 -- -- -- -- -- -- 1.013 jEMPC --
1,2,3,7,8-Dioxin, penta Lab ng/kg -- -- < 2.5 -- -- -- -- -- -- 4.348 j --
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg -- -- 44.231 j -- -- -- -- -- -- 10.716 j --
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg -- -- 184.018 j -- -- -- -- -- -- 45.538 --
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg -- -- 62.073 jEMPC -- -- -- -- -- -- 27.005 --
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg -- -- 7180.028 eb -- -- -- -- -- -- 1272.648 --
Dioxin, octa Lab ng/kg -- -- 37177.779 b -- -- -- -- -- -- 7284.551 eb --
2,3,7,8-Dibenzofuran, tetra Lab ng/kg -- -- < 1.0 -- -- -- -- -- -- 5.352 jc --
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg -- -- < 2.5 -- -- -- -- -- -- 6.576 j --
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg -- -- < 2.5 -- -- -- -- -- -- 6.918 jEMPC --
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg -- -- 106.487 jb -- -- -- -- -- -- 39.183 --
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg -- -- 31.46 j -- -- -- -- -- -- 11.419 j --
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg -- -- 42.957 jEMPC -- -- -- -- -- -- 18.091 --
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg -- -- 11.995 j -- -- -- -- -- -- 8.059 j --
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg -- -- 1490.469 -- -- -- -- -- -- 358.658 --
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg -- -- 67.155 j -- -- -- -- -- -- 27.197 EMPC --
Dibenzofuran, octa Lab ng/kg -- -- 6414.033 b -- -- -- -- -- -- 976.888 --
TEQ DF WHO05 , non-detects at zero for the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
TEQ DF WHO05, non-detects at half of the detection limit Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
Dioxin TEQ (by method 4425) Lab ng/kg 534 465 1921 <44 689 145 181 35 17 252 123 
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 0, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1, TEF 2005 (EMPC @ 1/2) Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC @ 1) Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
TCDD Equivalent, reporting limit at 1/2, TEF 2005 (EMPC@1/2) Calc ng/kg -- -- -- -- -- -- -- -- -- -- --
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Table A-2
 

Historic Soil Quality Data - Southern Lots and Roadway
 

Joslyn Manufacturing and Supply Company
 

Brooklyn Center, Minnesota
 

Sample Type 

Location 
Date 

Depth 

RES1-SI1 
3/04/2005 
0 - 0.5 ft 

N 

RES1-SI2 
3/04/2005 

N 

RES1-SI3 
3/04/2005 

RES2-SI1 
3/04/2005 
0 - 0.5 ft 

N 

RES2-SI3 
3/04/2005 
0.5 - 1.5 ft 

N 

RES2-SI4 
3/04/2005 
1.5 -4 ft 

N 

SA1-Comp 
9/02/2004 

N 

SA2-Comp 
9/02/2004 

N 

SA3-COMP 
9/02/2004 

N 

SA4-COMP 
9/02/2004 

N 

SA5-Comp 
9/02/2004 

N 

SA6-Comp 
9/02/2004 

N 

SA7-Comp 
9/02/2004 

N 

T1-Comp 
07/29/2009 

0-4 ft 

N 

T2-Comp 
07/29/2009 

0-4 ft 

N 

T3-Comp 
07/29/2009 

0-4 ft 

N 

T4-1 
07/29/2009 

0-4 ft 

NN FD 

Parameter 
Analysis 
Location Units 

General Parameters 
Carbon, total organic Lab % -- -- -- -- -- -- -- -- -- -- -- -- -- -- 19.3 7.15 5.75 28.8 
Solids, total Lab % -- -- -- -- -- -- -- 82.5 80.6 75.2 h 68.1 h -- -- -- -- -- -- --

Herbicides 
Pentachlorophenol Lab mg/kg -- -- -- -- -- -- -- < 0.0061 < 0.0062 < 0.0067 h < 0.0073 h -- -- -- -- -- -- --

Chlorinated Dioxins / Furans 
2,3,7,8-Dioxin, tetra Lab ng/kg < 1.0 < 1.0 2.725 EMPC < 1.0 < 1.0 < 1.0 < 0.992 < 1.0 < 1.0 < 0.019 h < 0.057 h < 1.0 < 1.0 0.165 jEMPC 2.26 0.913 j 0.610 jEMPC < 0.167 
1,2,3,7,8-Dioxin, penta Lab ng/kg 0.642 j 1.956 j 4.333 5.957 < 2.5 < 2.5 < 2.481 < 2.5 < 2.5 0.280 jh < 0.035 h 0.214 j 0.179 jEMPC 0.317 j 10.8 8.07 4.47 3.57 j 
1,2,3,4,7,8-Dioxin, hexa Lab ng/kg 1.944 j 7.1940 77.327 102.864 0.232 j 0.285 j < 2.481 < 2.5 < 2.5 0.471 jhEMPC 0.078 jh 0.455 j 0.313 jEMPC 0.347 jEMPC 34.7 26.7 12.6 5.78 
1,2,3,6,7,8-Dioxin, hexa Lab ng/kg 7.813 62.854 390.921 719.823 0.660 j 0.911 j 2.830 j < 2.5 < 2.5 1.277 jh 0.306 jh 1.255 j 0.948 j 1.206 j 794 e 471 108 169 
1,2,3,7,8,9-Dioxin, hexa Lab ng/kg 5.529 25.329 58.555 122.937 0.490 j 0.708 j < 2.481 < 2.5 < 2.5 1.134 jh 0.224 jhEMPC 1.128 j 1.003 j 1.227 j 123 83.6 35.1 25.4 
1,2,3,4,6,7,8-Dioxin, hepta Lab ng/kg 248.611 2656.809 16540.965 36059.420 21.136 29.226 145.291 132.713 46.878 39.439 bh 7.937 bh 35.232 27.327 29.941 32900 17300 5360 10100 
Dioxin, octa Lab ng/kg 1843.382 eb 19942.814 eb 271822.016 eb 570865.629 eb 145.517 b 193.481 b 1002.516 eb 1073.116 e 341.913 280.959 bh 49.565 bh 294.493 244.150 228.059 234000 e 132000 44700 97400 
2,3,7,8-Dibenzofuran, tetra Lab ng/kg < 1.0 7.499 c 6.097 c 6.274 c < 1.0 < 1.0 < 0.992 < 1.0 < 1.0 0.425 ch < 0.058 h < 0.443 < 0.350 < 0.464 1.49 EMPC 4.26 0.772 j < 0.558 
1,2,3,7,8-Dibenzofuran, penta Lab ng/kg < 2.5 0.969 j 33.480 37.517 < 2.5 < 2.5 < 2.481 < 2.5 < 2.5 0.149 jh < 0.047 h 0.158 j < 2.5 < 2.5 5.34 P 11.8 P 2.12 jEMPC 1.67 j EMPCP 
2,3,4,7,8-Dibenzofuran, penta Lab ng/kg < 2.5 1.930 j 27.610 31.845 < 2.5 < 2.5 < 2.481 < 2.5 < 2.5 0.276 jh < 0.044 h 0.284 j 0.342 j 0.420 j 6.18 10.6 1.52 j 0.471 j 
1,2,3,4,7,8-Dibenzofuran, hexa Lab ng/kg 2.945 jEMPC 11.841 246.71 300.766 0.464 j 0.458 j 0.572 jEMPC < 2.5 < 2.5 0.998 jbh 0.218 jbh 0.635 jEMPC 0.563 jEMPC 0.605 j 170 154 P 22.5 28 
1,2,3,6,7,8-Dibenzofuran, hexa Lab ng/kg 0.923 jEMPC 3.356 47.883 60.483 < 2.5 < 2.5 < 2.481 < 2.5 < 2.5 0.430 jh 0.120 jh 0.521 j 0.395 jEMPC 0.654 j 27.7 36.5 5.82 4.64 j 
1,2,3,7,8,9-Dibenzofuran, hexa Lab ng/kg < 2.5 < 2.5 < 2.5 15.142 < 2.5 < 2.5 < 2.481 < 2.5 < 2.5 < 0.120 h < 0.022 h < 2.5 < 2.5 < 2.5 4.38 P 10.2 P 2.15 j < 1.37 
2,3,4,6,7,8-Dibenzofuran, hexa Lab ng/kg 2.278 j 2.871 64.604 48.965 < 2.5 < 2.5 < 2.481 < 2.5 < 2.5 0.490 jh 0.191 jh 1.093 j 1.000 j 1.611 j 70 66.3 P 14.1 13.7 
1,2,3,4,6,7,8-Dibenzofuran, hepta Lab ng/kg 73.351 441.851 4050.639 6750.237 4.831 6.755 37.458 23.134 8.163 10.748 bh 1.736 jbh 14.027 9.191 10.379 7540 4310 1120 1880 
1,2,3,4,7,8,9-Dibenzofuran, hepta Lab ng/kg 5.477 37.704 311.2 524.085 0.469 j 0.486 jEMPC < 2.481 < 2.5 < 2.5 0.958 jh 0.159 jh 0.677 j 0.581 j 0.512 j 529 331 71.2 119 
Dibenzofuran, octa Lab ng/kg 360.604 2142.915 20242.349 e 42579.379 15.455 22.554 250.824 98.848 32.620 35.586 h 5.404 h 49.653 31.620 41.648 63000 32400 7640 15400 
TCDD Equivalent, reporting limit at 0, TEF 2005 Calc ng/kg 6.53 a 52.6 a 401 a 772 a 0.497 a 0.663 a 2.52 a 1.91 a 0.663 1.43 a 0.196 a 1.38 a 1.00 a 1.56 a 639 367 107 183 
TCDD Equivalent, reporting limit at 1/2, TEF 2005 Calc ng/kg 7.61 a 53.3 a 401 a 772 a 3.08 a 3.25 a 5.34 a 5.01 a 3.76 2.07 a 2.53 a 2.03 a 1.68 a 1.75 a 639 367 107 183 

1 of 2 
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Barr Standard Footnotes and Qualifiers (Historical) 
-- Not analyzed/Not available. 
N Sample Type: Normal 

FD Sample Type: Field Duplicate 
a Estimated value, calculated using some or all values that are estimates. 
b Potential false positive value based on blank data validation procedures. 
c Coeluting compound. 
e Estimated value, exceeded the instrument calibration range. 
h EPA recommended sample preservation, extraction or analysis holding time was exceeded. 
j Reported value is less than the stated laboratory quantitation limit and is considered an estimated value. 
p Relative percent difference is >40% (25% CLP pesticides) between primary and confirmation GC columns. 

EMPC Estimated maximum possible concentration. 

Minnesota Soil Reference Values 
DI Value represents a criteria for 2,3,7,8-TCDD or 2,3,7,8-TCDD equivalents. 

Page 2 of 2 
1/26/2017 
P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix A - Historical Soil Quality Data\Table A-2 Southern Lots and 
Roadway.xlsx 



 

 

 

   

  

Appendix B 

Regulatory Classification of OU5 Soils Memorandum 



 

 

 
    

       
   

  
   

   
  

  
   

   
 

  
  

     
         

    
  

    
  

   

  
   

    

   
 

    
   

    
   

                                                      

    
  

Memorandum 

To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Project: 23/27-0110 

This technical memorandum summarizes Joslyn’s understanding of the regulatory classification of 
Operable Unit 5 (OU5) soils (West Area soil and soil from Southern Lots) and discusses the 
implementability of, and the regulatory requirements for, OU5 soils remedial action. Barr, Joslyn, and the 
MPCA have exchanged both written and oral communications about this subject.  This is an update of 
memorandums prepared previously.1  This memorandum is included as an appendix to Joslyn’s focused 
feasibility study (FFS), which will be used to support the remedy selection process. The regulatory 
determination of whether these soils must be managed as hazardous waste and the application of EPA 
and MPCA policies will affect the implementability and cost of remedial actions considered. 

The FFS evaluates remedies designed to address polycyclic aromatic hydrocarbon (PAH), 
pentachlorophenol (PCP), and dioxin/furan soil contamination in OU5, including: 

•	 Onsite consolidation and isolation of these soils from the human and ecological receptors by 
means of a clean soil cover. 

•	 Excavation and offsite disposal of soils that exceed the MPCA cleanup criteria. 

Figure 1 presents a flowchart which illustrates the organization of this memorandum and also illustrates 
the sequence of contaminated soil classification and management decisions that follow from the relevant 
policies and criteria as they are applied to the OU5 soils. 

Section 1 of this memorandum evaluates issues associated with consolidate-and-cover remedial options. 
Soil remedies in Alternatives 4, 5, 6, 7, 8A, and 8B in the FFS include the consolidation of either a portion 
of or all OU5 soils that require remediation under a clean soil cover.  Section 2 evaluates issues associated 
with excavate-and-offsite-disposal remedial actions.  Soil remedies in Alternatives 3, 7, 8A, and 8B in the 
FFS include the excavation and offsite disposal of either a portion of or all OU5 soils that require 
remediation. 

1 Barr Engineering Co. Memorandum, Re: Regulatory Classification of West Area Soils; May 7, 2007, and Barr 
Engineering Co. Memorandum, Re: Regulatory Classification of OU5 Soils; March 14, 2012. 

Barr Engineering Co.   4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435   952.832.2600 www.barr.com 

http:www.barr.com


   
    

    
  
  

   
 

     
    

  
  

    
   

    
  

   

   
  

  
  

      
       

  
  

   
    

 

                                                      

      
  

 
  

 
   

 
  

   

To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 2 

1.0 Consolidate-and-Cover Remedial Actions 
EPA’s area of contamination (AOC)2 policy3 states that if contaminated environmental media, such as the 
OU5 soils, is managed within an area of contamination, such as within the Joslyn Site, then the 
management of that soil would not create a new point of hazardous-waste generation.  This allows soils 
to be consolidated or treated in situ without triggering land-disposal restrictions or minimum technology 
requirements.  MPCA’s “Flowchart for Managing Contaminated Environmental Media”4 indicates that 
MPCA’s and EPA’s application of this policy are consistent.  Therefore, alternatives based upon a 
consolidate-and-cover remedy would not trigger RCRA requirements and would be implementable when 
evaluated against MPCA and EPA policies. 

The entire Joslyn Site (and the contiguous Southern Lots) is the AOC due to its “generally dispersed” 
contamination at the close of the wood-treating operations in 1980 and below the cap created by the 
redeveloped portion of the site. Therefore, consolidation can be considered anywhere within the Joslyn 
Site. However, the soil cannot be moved outside of the AOC at any time during the work. 

2.0 Excavate-and-Offsite-Disposal Remedial Actions 
Remedial actions that involve moving OU5 soils out of the AOC (out of the Joslyn Site) might trigger 
RCRA requirements, including RCRA’s land-disposal restrictions and minimum technology requirements. 
The soil would need to be appropriately characterized for offsite disposal because the soil removal would 
be considered generation of a waste.  The following subsections evaluate whether the OU5 soils that 
require remediation would be managed as hazardous or non-hazardous waste, if the soils were managed 
off site. 

2 Area of Contamination: …certain discrete areas of generally dispersed contamination… (EPA memorandum, 
March 13, 1996: “Use of the Area of Contamination Concept During RCRA Cleanups”). 
3 AOC Policy:  Because an AOC is equated to a RCRA land-based unit, consolidation and in situ treatment of 
hazardous waste within the AOC do not create a new point of hazardous waste generation for purposes of RCRA. 
This interpretation allows wastes to be consolidated or treated in situ within an AOC without triggering land disposal 
restrictions or minimum technology requirements.  The AOC interpretation may be applied to any hazardous 
remediation waste (including non-media wastes) that is in or on the land.  (EPA, October 14, 1998; “Management of 
Remediation Waste Under RCRA” and October 15, 1998 Summary Chart of October 14, 1998 Memorandum). 
4 MPCA memorandum – Management of Contaminated Environmental Media, Revisited—February 12, 1996. 
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To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 3 

2.1 Hazardous Waste Determination – the “Contained-In” Policy 
EPA’s “contained-in” policy5 applies to environmental media after the soil leaves the AOC, at which point 
its removal would be considered the generation of a waste.  The MPCA seems to have adopted EPA’s 
“contained-in” policy and has developed its own “contaminated environmental media evaluation 
protocols” to supplement the “contained-in” policy6. EPA and MPCA, by adoption, consider contaminated 
environmental media to contain a hazardous waste when: 

1.	 They exhibit a characteristic of hazardous waste. 

2.	 They are contaminated with concentrations of hazardous constituents7 from listed hazardous 
waste that are above health-based levels8. 

2.1.1 Hazardous Characteristics Criterion 

Characteristic hazardous wastes are wastes that exhibit any one or more of the following properties: 
ignitability, corrosivity, reactivity, or toxicity. Joslyn has addressed whether the OU5 soils exhibit 
hazardous characteristics and concluded that they do not.9 MPCA staff does not believe that 
concentrations below the SRV for PCP will be characteristically hazardous for Lethality (MN01) or for TCLP 
(D037) 10. Because OU5 soils do not exceed the current SRV for PCP, the OU5 soils would not be 
considered to contain a hazardous waste under the hazardous characteristics test. 

2.1.2 Hazardous Constituents Criterion 

The second contained-in criterion has two separate components.  The first is whether the hazardous 
constituents originated from a listed hazardous waste.  The second is whether those hazardous 

5 Contained-in Policy: The contained-in principle is the basis for our longstanding policy that applies RCRA Subtitle 
C requirements to media contaminated with hazardous wastes. Under the contained-in policy, media (e.g., soil) 
must be managed as a hazardous waste as long as it contains listed hazardous waste or exhibits a hazardous 
waste characteristic. Under the contained-in policy, when hazardous constituents are present in media below site-
specific risk-based levels, the media should no longer be regulated as a hazardous waste.  The decision to no 
longer regulate media as a hazardous waste is made by an authorized state or EPA region on a case-by-case basis 
via a contained-in determination. (Land Disposal Restrictions: Summary of Requirements, EPA 530-R-01-007, 
Revised August 2001). 
6 MPCA Memorandum: Hazardous Waste Determinations for Environmental Media Contaminated with Listed 
Waste.  September 7, 2004. 
7 Hazardous Constituents listed in 40 CFR Part 261, Appendix VIII.  Land Disposal Restrictions: Summary of 
Requirements, EPA 530-R-01-007, Revised August 2001. Also duplicated in MN Rule Ch. 7045.0141. 
8 Land Disposal Restrictions: Summary of Requirements, EPA 530-R-01-007, Revised August 2001. 
9 Barr Memorandum, “West Area Soil Characterization.” August 26, 2004. 
10 MPCA letter (David Douglas), Re: Joslyn Manufacturing and Supply Company Superfund Site. November 2, 2004. 
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To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 4 

constituents, originating from a listed hazardous waste, are present above health-based levels.  If both 
criteria are positive, then, per the MPCA policy, the soil “contains a hazardous waste” and must be 
managed as a hazardous waste.  If either criterion is negative (and the media are not characteristically 
hazardous), then the soil can be managed as a non-hazardous waste. 

2.1.2.1 Contamination from a Listed Hazardous Waste 

This component requires a determination of whether the hazardous constituents found in OU5 soils 
originated from a listed hazardous waste.  EPA and MPCA policy seem to differ on the determination of 
this criterion.  Joslyn’s review of available information regarding the source or sources of West Area 
contamination and application of EPA policy11 lead to the conclusion that it is not possible to identify the 
source of the OU5 soil contamination and, therefore, it may be assumed that the source is not a listed 
waste12. However, MPCA’s determination, based on MPCA’s contaminated environmental media 
protocols13 is that, because listed hazardous wastes with both waste and product listings are generated at 
wood-treating sites and because the Joslyn Site is a former wood-treating site, it may be presumed that a 
listed waste is the source of contamination in OU5 soils.  For purposes of this memorandum and the FFS, 
the MPCA’s determination on this issue was used (e.g., contamination found in OU5 soils originated from 
a listed hazardous waste). 

2.1.2.2 Hazardous Constituent Levels 

This component requires a determination of whether the hazardous constituents, originating from the 
listed hazardous waste, found in OU5 soils are present above health-based levels.  In November 2004, 
MPCA indicated that the contained-in determination for the Joslyn Site would be based on PCP and PAHs 
(represented by B(a)P equivalents) and not dioxins/furans, in comparison to the MPCA’s SRVs, which were 
used as the health-based levels14. 

11 EPA, October 14, 1998; “Management of Remediation Waste Under RCRA.” and October 15, 1998 Summary 
Chart of October 14, 1998 Memorandum. 
12 Barr Engineering Co. Memorandum, Re: West Area Soil Characterization—Joslyn Manufacturing Co. Site— 
Brooklyn Center, Minnesota; August 26, 2004. 
13 MPCA Memorandum, Re: Hazardous Waste Determinations for Environmental Media Contaminated with 
Listed Waste. September 7, 2004. 
14 MPCA letter (David Douglas), Re: Joslyn Manufacturing and Supply Company Superfund Site. November 2, 
2004. 
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To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 5 

MPCA’s preliminary remediation goals (PRGs)15 for the West Area of the Joslyn Site are based on MPCA’s 
current SRVs for industrial land use.  The current industrial SRVs for PCP and B(a)P, and thus the PRGs, are 
as follows: 

• 120 ppm PCP. 

• 3 ppm B(a)P-equivalents. 

If the OU5 soils that require remediation were to be excavated and disposed offsite (i.e., outside of the 
AOC), about 40% of the soil meets the MPCA’s criteria for “containing” a listed waste, which then requires 
management and disposal as a hazardous waste (see Section 2.2), and approximately 60% of the soil does 
not meet MPCA’s “contained-in” criteria and can be managed and disposed as non-hazardous waste (see 
Section 2.3). 

2.2	 Offsite Disposal Requirements for OU5 Soils that “Contains” a Hazardous 
Waste 

About 40% of the OU5 soils meets the MPCA’s criteria for “containing” a listed waste, which would require 
management as a hazardous waste if the soil left the Joslyn Site. Figure 1 illustrates the portions of OU5 
soils that would meet MPCA’s criteria for “containing” a listed waste—generally WA-6, WA-3, and portions 
of WA-2 and WA-8. 

This section describes the applicable requirements if this soil were to be managed offsite (i.e., outside of 
the AOC).  In order to meet all applicable requirements, this portion of OU5 soils would require treatment 
via incineration prior to disposal off site. 

2.2.1 RCRA Land Disposal Restrictions and Minimum Technical Requirements 
In accordance with EPA’s contained-in policy, which MPCA has adopted, if contaminated environmental 
media is determined by policy to contain hazardous waste, they are subject to land-disposal-restriction 
treatment standards specific for contaminated soils.16 These treatment standards require that 
contaminated soils which will be land disposed, or landfilled, must first be treated to reduce 
concentrations by 90% or to meet hazardous-constituent concentrations that are ten times the universal 
treatment standards (UTSs), whichever is greater.  (This is typically referred to as 90% capped by 10xUTS.) 
The soil treatment standards apply to all underlying hazardous constituents17 reasonably expected to be 

15 MPCA Memorandum, Re: Preliminary Remediation Goals for the West Area of the Joslyn Manufacturing and 
Supply Company Superfund Site. June 1, 2005. 
16 Land Disposal Restrictions: Summary of Requirements, EPA 530-R-01-007, Revised August 2001. 
17 Underlying Hazardous Constituent:  Any constituent listed in 40 CFR 268.48, Table UTS—Universal Treatment 
Standards, except vanadium, fluoride, selenium, sulfides, and zinc, which can reasonably be expected to be present 
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To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 6 

present in any given volume of contaminated soil when such constituents are found at initial 
concentrations greater than 10xUTS.18 While it appears that MPCA has adopted EPA’s contained-in 
policy, the UTSs (CFR 40 268.49) have not been incorporated into or referenced by Minnesota in its 
hazardous waste rules (MN Rule Ch. 7045).  Thus, the EPA’s UTSs are applicable in Minnesota.  Also, since 
Minnesota does not have a hazardous waste landfill and thus soil disposal as a hazardous waste can only 
occur outside of Minnesota, the fact that Minnesota has not adopted EPA’s UTSs has no impact on the 
evaluation of remedial actions for the Joslyn Site. 

Table 1 presents the concentration of the underlying hazardous constituents in the samples collected 
from the portions of OU5 that are determined to “contain” a listed waste along with the UTS and 10xUTS 
for those underlying hazardous constituents. The table highlights samples in which at least one of the 
hazardous constituent concentrations in the soil exceeds 10xUTSs. 

For the OU5 soils, two dioxin/furan analytical methods were used.  One method (EPA 8290) provides 
concentration data for each dioxin and furan congener that is also an underlying hazardous constituent 
and, therefore, provides the data needed for a direct comparison to the corresponding UTS.  The second 
method (EPA 4425—an immunoassay-based analysis) provides an estimate of the dioxin/furan (expressed 
as tetrachlorodibenzo-p-dioxin [TCDD] Toxicity Equivalency Quotient [TEQ], or TCDD-TEQ) concentration 
of the sample.  This method does not provide congener-specific concentrations and direct comparison to 
the UTS is not possible.  Based on review of the Method 8290 soil data and comparison of that data to the 
UTS, it appears that any sample that exceeds 252 parts per trillion (ppt) TCDD-TEQ will also exceed at least 
one of the UTSs.  We compared this value (252 ppt TCDD-TEQ) to the OU5 soils data generated with 
Method 4425 in Table 1. 

As Table 1 shows, most of the OU5 soils that meets MPCA criteria for containing a listed waste will not 
meet the 10xUTS requirement and, therefore, most of these soils cannot be placed in a Subtitle C 
(hazardous waste) landfill without treatment. 

The treatment method must reduce the concentration of the underlying hazardous constituents by 90% 
capped by 10xUTS.  The effective and available treatment methods for this portion of OU5 soils are 
limited to commercial incineration.  Many hazardous-waste (Subtitle C) incinerators are subject to facility-
specific waste acceptance plans that could prevent acceptance of the OU5 soils. 

at the point of generation of the hazardous waste, at a concentration about the constituent-specific UTS treatment 
standards. (EPA, October 14, 1998; “Management of Remediation Waste Under RCRA”). 
18 EPA, October 14, 1998; “Management of Remediation Waste Under RCRA.” and October 15, 1998 Summary 
Chart of October 14, 1998 Memorandum. 
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To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 7 

In summary, for about 40% of the OU5 soil that requires remediation, excavation and offsite disposal is 
fully implementable only through incineration and subsequent disposal in a Subtitle C landfill as 
hazardous waste. 

2.3	 Offsite Disposal Requirements of OU5 Soils that Do Not “Contain” a 
Hazardous Waste 

About 60% of the OU5 soil that requires remediation does not meet MPCA’s “contained-in” criteria and 
would be managed as non-hazardous waste if the soil left the Joslyn Site. Offsite disposal remedial actions 
would include a Subtitle D industrial landfill in Minnesota when dioxin concentrations in those soils are 
also below MPCA’s 2006 dioxin policy criteria (10,000 ng/kg or 10 ppb TCCD-TEQ) 19 and a Subtitle C 
landfill for those soils above the dioxin policy criteria.  The 60% of OU5 soils that do not meet MPCA’s 
“contained-in” criteria also do not exceed MPCA dioxin policy criteria, are not characteristically hazardous, 
and can be disposed offsite in a Subtitle D landfill in Minnesota, subject further to site-specific 
consideration by the MPCA and the other conditions specified by the agency. 

3.0 Conclusions 
The consolidate-and-cover remedial actions do not “generate” wastes and would not trigger RCRA land-
disposal restrictions and minimum technology requirements, provided the OU5 soils remain within the 
area of contamination (AOC).  The Joslyn Site and the Southern Lots are all within the AOC—a discrete 
area of generally dispersed, but not necessarily homogenous, contamination.  Therefore, consolidate-and-
cover actions are implementable anywhere on the Joslyn Site. 

For excavate-and-offsite-disposal remedial actions, the “contained-in” policy determines whether the soil 
meets EPA and/or MPCA criteria for “containing” a listed hazardous waste and, thus, whether RCRA land-
disposal restrictions and minimum technology requirements would need to be followed. MPCA applying 
its contaminated environmental media protocols assumes that the OU5 soil contaminants were likely to 
have been caused by the release of a listed waste or unused product.  Under MPCA’s policy, those soils 
which exceed the soil reference value (SRV) for PCP and/or PAHs (represented by benzo(a)pyrene 
equivalents or B(a)P) are determined to “contain” a listed waste and RCRA requirements would apply. 
Approximately 40% of the soil requiring remediation in OU5 falls into this category.  Such soil will require 
treatment prior to disposal and incineration is the only commercially available treatment method that will 
meet treatment criteria. Thus, incineration and disposal in a Subtitle C landfill could be required for 
substantially all of the OU5 soils that are determined under MPCA policy to contain listed waste. 

19 MPCA Memorandum (Stephen Thompson and Elizabeth Gawrys), Re: Disposal of Dioxin Contaminated Soil in 
“Subtitle D” Landfills.  August 29, 2006. 

P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix B - Regulatory Classification of OU5 Soils Correspondence\Final 
Pieces\Reg-Class-OU5-Soils-Appendix-B_FINAL.docx 



   
    

    
  
  

   
 

   
 

      
   

   
    

 

     

      

   

    

   
 

 
 

 

 

To: Steve Schoff (MPCA) 
From: Dale W. Finnesgaard 
Subject: Regulatory Classification of OU5 Soils 
Date: January 31, 2017 
Page: 8 

For excavate-and-offsite-disposal remedial actions, soils that do not exceed the SRV for PCP and B(a)P are 
determined to not “contain” a listed waste and RCRA requirements would not apply; however, MPCA’s 
dioxin-contaminated soil policy would apply. Under MPCA criteria, about 60% of the OU5 soils are not 
considered to “contain” a listed waste. For these soils to be disposed offsite (outside of the AOC), MPCA 
policy for disposal of dioxin-contaminated soil in a Subtitle D landfill applies. Since these soils meet MPCA 
criteria and contain less than 10,000 ng/kg TCDD-TEQ, they can be disposed of in a Subtitle D landfill. 

Enclosures: 

Table 1 – UTS Comparison for OU5 Soils That Meet MPCA "Contained In" Criteria 

Figure 1 – Contaminated Soil Management Options for Evaluation of OU5 Remedial Actions 

Attachment 1 – Copies of Selected References 

MPCA Memorandum: Hazardous Waste Determinations for Environmental Media Contaminated with 
Listed Waste.  September 7, 2004. (Included as an attachment to the November 2, 2004 letter.) 

MPCA letter (David Douglas), Re: Joslyn Manufacturing and Supply Company Superfund Site. 

November 2, 2004.
 

MPCA Memorandum (Stephen Thompson and Elizabeth Gawrys), Re: Disposal of Dioxin Contaminated 
Soil in “Subtitle D” Landfills.  August 29, 2006. 
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Table 1
 
UTS Comparison for OU5 Soils That Meet MPCA "Contained In" Criteria
 

Joslyn Manufacturing Co. Site
 
(concentrations in mg/kg, unless noted otherwise)
 

Location 
Date 
Lab 
Dup 

1x UTS 10x UTS A-1 
2/4/2003 
CAS 

A-2 
2/4/2003 
CAS 

A-3 0-0.5' 
2/4/2003 
CAS 

A-3 0.5-1.5' 
2/4/2003 
CAS 

A-3 1.5-2.5' 
2/4/2003 
CAS 

A-3 2.5-4' 
2/4/2003 
CAS 

A-4 
2/4/2003 
CAS 

B-1 
2/4/2003 
CAS 

B-1 0.5-2' 
2/2/2015 
ALS 

B-2 
2/4/2003 
CAS 

B-3 0-0.5' 
2/4/2003 
CAS 

B-3 0.5-1.5' 
2/4/2003 
CAS 

B-3 1.5-2.5' 
2/4/2003 
CAS 

B-3 2.5-4' 
2/4/2003 
CAS 

B-4 
2/4/2003 
CAS 

B-5 
2/4/2003 
CAS 

C-1 
2/4/2003 
CAS 

C-2 
2/3/2003 
CAS 

C-3 0-0.5' 
2/4/2003 
CAS 

C-3 0.5-1.5' 
2/4/2003 
CAS 

C-3 1.5-2.5' 
2/4/2003 
CAS 

C-3 2.5-4' 
2/4/2003 
CAS 

C-4 
2/3/2003 
CAS 

C-5 
2/3/2003 
CAS 

C-5R 
4/21/2003 
CAS 

D-1 
2/3/2003 
CAS 

D-1 0.5 -2' 
2/2/2015 
ALS 

D-2 
2/3/2003 
CAS 

D-3 0-0.5' 
2/4/2003 
CAS 

D-3 0.5-1.5' 
2/4/2003 
CAS 

D-3 1.5-2.5' 
2/4/2003 
CAS 

D-3 2.5-4' 
2/4/2003 
CAS 

D-4 
2/3/2003 
CAS 

E-3 
1/20/2003 
CAS 

F-2 
1/20/2003 
CAS 

G-1 
1/20/2003 
CAS 

H-1 
1/20/2003 
CAS 

Dioxins/Furans, ng/kg 

2,3,7,8-TCDD 1000 10000 -- -- -- -- -- -- -- -- 5.88 -- <1.0 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 24.1 -- -- -- -- -- -- 140.802 j -- -- --

1,2,3,7,8-Dioxin penta 1000 10000 -- -- -- -- -- -- -- -- 149 -- 3266.494 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 521 -- -- -- -- -- -- 2003.655 -- -- --

1,2,3,4,7,8-Dioxin, hexa 1000 10000 -- -- -- -- -- -- -- -- 522 -- 13807.604 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1700 -- -- -- -- -- -- 10035.896 -- -- --

1,2,3,6,7,8-Dioxin, hexa 1000 10000 -- -- -- -- -- -- -- -- 11900 -- 34183.592 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 21400 -- -- -- -- -- -- 69659.364 -- -- --

1,2,3,7,8,9-Dioxin, hexa 1000 10000 -- -- -- -- -- -- -- -- 1070 -- 35156.664 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 4160 -- -- -- -- -- -- 33422.315 b -- -- --

1,2,3,4,6,7,8-Dioxin, hepta 2500 25000 -- -- -- -- -- -- -- -- 453000 -- 1106991.3 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 650000 -- -- -- -- -- -- 2442188.8 eb -- -- --

Dioxin octa 5000 50000 -- -- -- -- -- -- -- -- 15000000 e -- 5282956.4 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5200000 -- -- -- -- -- -- 5830616.8 e -- -- --

2,3,7,8-TCDF 1000 10000 -- -- -- -- -- -- -- -- 49.8 -- <1.0 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 201 -- -- -- -- -- -- 81.296 j -- -- --

1,2,3,7,8-Dibenzofuran, penta 1000 10000 -- -- -- -- -- -- -- -- 316 -- <2.5 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 950 -- -- -- -- -- -- 396.863 j -- -- --

2,3,4,7,8-Dibenzofuran, penta 1000 10000 -- -- -- -- -- -- -- -- 702 -- <2.5 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3090 -- -- -- -- -- -- 187.590 j -- -- --

1,2,3,4,7,8-Dibenzofuran, hexa 1000 10000 -- -- -- -- -- -- -- -- 4820 -- 13247.806 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 16800 -- -- -- -- -- -- 10050.701 b -- -- --

1,2,3,6,7,8-Dibenzofuran, hexa 1000 10000 -- -- -- -- -- -- -- -- 724 -- 3687.053 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3170 -- -- -- -- -- -- 2324.595 -- -- --

1,2,3,7,8,9-Dibenzofuran, hexa 1000 10000 -- -- -- -- -- -- -- -- 957 -- 3505.404 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 4190 -- -- -- -- -- -- <25 -- -- --

2,3,4,6,7,8-Dibenzofuran, hexa 1000 10000 -- -- -- -- -- -- -- -- 1390 -- 8107.860 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5320 -- -- -- -- -- -- 5274.657 -- -- --

1,2,3,4,6,7,8-Dibenzofuran, hepta 2500 25000 -- -- -- -- -- -- -- -- 120000 -- 394237.764 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 151000 -- -- -- -- -- -- 642346.511 e -- -- --

1,2,3,4,7,8,9-Dibenzofuran, hepta 2500 25000 -- -- -- -- -- -- -- -- 8990 -- 17944.152 jh -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 15400 -- -- -- -- -- -- 23567.064 -- -- --

Dibenzofuran octa 5000 50000 -- -- -- -- -- -- -- -- 3160000 -- 1609545.0 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2800000 -- -- -- -- -- -- 3021912.8 eb -- -- --

Dibenzofuran tetra, Total 1000 10000 -- -- -- -- -- -- -- -- 86.0 -- <5.0 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 214 -- -- -- -- -- -- 1118.086 -- -- --

Dibenzofuran penta, Total 1000 10000 -- -- -- -- -- -- -- -- 573 -- 28167.971 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1500 -- -- -- -- -- -- 20655.227 -- -- --

Dibenzofuran, hexa, Total 1000 10000 -- -- -- -- -- -- -- -- 22000 -- 262999.264 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 47600 -- -- -- -- -- -- 525238.854 -- -- --

Dibenzofuran, hepta, Total -- -- -- -- -- -- -- -- 223000 -- 2063008.2 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 162000 -- -- -- -- -- -- 2359517.9 -- -- --

Dioxin tetra, Total 1000 10000 -- -- -- -- -- -- -- -- 238 -- <5.0 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 826 -- -- -- -- -- -- 2341.707 -- -- --

Dioxin penta, Total 1000 10000 -- -- -- -- -- -- -- -- 4740 -- 23180.204 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 16600 -- -- -- -- -- -- 23173.184 -- -- --

Dioxin, hexa, Total 1000 10000 -- -- -- -- -- -- -- -- 53900 -- 367397.546 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 61500 -- -- -- -- -- -- 694700.772 -- -- --
Dioxin, hepta, Total -- -- -- -- -- -- -- -- 141000 -- 1813601.8 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 148000 -- -- -- -- -- -- 5244224.0 -- -- --

Dioxin TEQ (by method 8290)2 -- -- -- -- -- -- -- -- 13800 -- 30317 h -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 17800 -- -- -- -- -- -- 47309 -- -- --

Dioxin TEQ (by method 4425) 252** 40 b 194 227 189 56 * 106 229 13720 * -- 4270 76960 17290 13000 552 355 38 b 1425 222 5562 3003 756 766 493 829 1126 9010 -- 2850 7810 4920 666 223 448 38110 440 101 102 

SVOCs 

2-Chloronaphthalene 5.6 56 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 <0.67 <0.66 <0.33 -- <0.38 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

2-Methylnaphthalene <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 8.4 0.83 0.48 -- 0.43 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

Acenaphthene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 22 <0.66 <0.33 -- <0.38 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

Acenaphthylene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 2.2 1.1 <0.33 -- <0.38 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

Anthracene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 2.4 <1.6 <1.6 <0.95 99 11 0.64 -- 11 <1.6 <0.94 <1.1 <2.2 <0.84 14 -- <0.40 <0.41 

Benzo(g,h,i)perylene 1.8 18 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <2.3 -- <0.46 <8.1 <2.0 <1.4 <1.4 2.0 <0.39 <7.0 <0.51 8.4 7.8 <1.6 <1.6 2.2 120 53 1.6 -- 1.0 <1.6 <0.94 <1.1 <2.2 <0.84 100 -- <0.40 <0.42 

Fluoranthene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 0.63 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 1.1 <0.51 4.6 3.6 <1.6 <1.6 1.3 150 25 6.2 -- 1.6 <1.6 <0.94 <1.1 <2.2 <0.84 35 -- <0.40 0.47 

Fluorene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 24 0.89 <0.33 -- 0.71 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

Naphthalene 5.6 56 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 12 2.0 0.53 -- <0.38 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

Pentachlorophenol 7.4 74 <2.2 <2.6 <3.7 <2.8 <2.4 18 <2.9 69 -- 8.1 71 51 59 <8.4 <4.4 <2.4 76 <3.1 55 62 13 <9.3 <5.8 <4.1 <4.0 77 -- 23 9.2 <5.7 <6.5 <14 <5.1 77 4.6 <2.4 <2.5 

Phenanthrene 5.6 56 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 <1.6 <1.6 <1.6 <0.95 110 4.7 1.6 -- 1.9 <1.6 <0.94 <1.1 <2.2 <0.84 <8.1 -- <0.40 <0.41 

Pyrene 8.2 82 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 0.57 0.54 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 1.6 <0.51 5.8 4.8 <1.6 <1.6 1.8 180 48 9.1 -- 2.2 2.1 <0.94 <1.1 <2.2 <0.84 74 -- <0.40 0.71 

SVOCs BaP Equivalent List 

Benzo(a)anthracene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <0.70 <0.51 <3.0 1.7 <1.6 <1.6 1.6 160 43 2.7 -- 1.1 <1.6 <0.94 <1.1 <2.2 <0.84 <41 -- <0.40 <0.41 

Benzo(b)fluoranthene 6.8 68 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <2.3 -- <0.46 <8.1 2.6 <1.4 <1.4 <0.73 <0.39 <7.0 0.65 14 11 <1.6 <1.6 5.5 300 89 5.1 -- 2.8 <1.6 <0.94 <1.1 <2.2 <0.84 99 -- <0.40 <0.41 

Benzo(k)fluoranthene 6.8 68 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <2.3 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <7.0 <0.51 6.5 4.6 <1.6 <1.6 2.8 230 76 2.1 -- 1.5 <1.6 <0.94 <1.1 <2.2 <0.84 <41 -- <0.40 <0.41 

Benzo(a)pyrene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <2.3 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <7.0 <0.51 3.3 2.5 <1.6 <1.6 3.4 240 80 1.7 -- 1.2 <1.6 <0.94 <1.1 <2.2 <0.84 <41 -- <0.40 0.43 

Chrysene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <0.45 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 1.0 <0.51 5.6 4.4 <1.6 <1.6 3.6 320 68 3.9 -- 2.4 <1.6 <0.94 <1.1 <2.2 <0.84 <41 -- <0.40 0.44 

Dibenz(a,h)anthracene 8.2 82 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <2.3 -- <0.46 <8.1 <2.0 <1.4 <1.4 <0.73 <0.39 <7.0 <0.51 <3.0 1.8 <1.6 <1.6 <0.95 49 23 0.53 -- <0.38 <1.6 <0.94 <1.1 <2.2 <0.84 <41 -- <0.40 <0.42 

Indeno(1,2,3-cd)pyrene 3.4 34 <0.36 <0.42 <0.61 <0.47 <0.40 <0.39 <0.48 <2.3 -- <0.46 <8.1 2.2 <1.4 <1.4 <0.73 <0.39 <7.0 <0.51 9.2 8.5 <1.6 <1.6 2.5 140 53 1.7 -- 1.2 <1.6 <0.94 <1.1 <2.2 <0.84 97 -- <0.40 <0.42 
BaP Equivalent1 

ND ND ND ND ND ND ND ND -- 350 ND 0.001 0.065 ND ND 0.48 ND ND ND 6.5 0.12 ND 0.63 ND ND ND -- 120 5.7 4.4 20 ND ND ND ND ND ND 

All samples were collected from 0-0.5'
 below ground surface except as noted above. 

Reported values shown in BOLD print are greater than 10 times 
the universal treatment standards (UTS's). 

**Reported values of Dioxin TEQ (by method 4425) >252 ng/kg 
are estimated to be >10 times the UTS's based on these data. 

Sample locations where 
reported values are or are estimated to be >10 times UTS's. 
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Table 1
 
UTS Comparison for OU5 Soils That Meet MPCA "Contained In" Criteria
 

Joslyn Manufacturing Co. Site
 
(concentrations in mg/kg, unless noted otherwise)
 

Location 
Date 
Lab 
Dup 

1x UTS 10x UTS H-2 
1/20/2003 
CAS 

H-3 
2/4/2003 
CAS 

WA-1 
12/4/1998 
Legend 

WA-2 
12/4/1998 
Legend 

WA-3 
10/6/2000 
CAS 

WA-6MID 
10/6/2000 
STL 

WA-6MID 
10/6/2000 
ALTA 

WA-6MID 
10/6/2000 
CAS 

WA-6N 
10/6/2000 
CAS 

WA-6S 
10/6/2000 
STL 

WA-6S 
10/6/2000 
ALTA 

WA-6S 
10/6/2000 
CAS 

WA-8 
10/6/2000 
CAS 

Dioxins/Furans, ng/kg 

2,3,7,8-TCDD 1000 10000 <10 -- 7.8 6.5 9.61 2000 1100 1330 7.18 430 262 466 1.41 

1,2,3,7,8-Dioxin penta 1000 10000 11.183 j -- 63.4 51.7 256 29000 20000 14100 61.6 8000 e 5880 5760 15.3 

1,2,3,4,7,8-Dioxin, hexa 1000 10000 25.260 j -- 177 218 561 180000 144000 79600 233 26000 22900 29700 381 

1,2,3,6,7,8-Dioxin, hexa 1000 10000 295.504 -- 1280 1000 10500 210000 168000 e 105000 627 110000 95300 112000 495 

1,2,3,7,8,9-Dioxin, hexa 1000 10000 77.656 -- 502 478 1920 140000 96900 60400 328 28000 35900 31900 81.8 

1,2,3,4,6,7,8-Dioxin, hepta 2500 25000 7855.079 -- 32550 e 19920 e 251000 4400000 ej 6540000 e 430000 16400 2300000 e 2930000 e 1870000 10100 

Dioxin octa 5000 50000 61893.534 be -- 267630 e 237280 e 465000 7000000 ej 52000000 e 2030000 117000 4900000 ej 23500000 e 1800000 120000 

2,3,7,8-TCDF 1000 10000 39.043 cj -- 42.5 28.3 8.31 1300 e 1340 1120 4.75 130 124 114 9.91 

1,2,3,7,8-Dibenzofuran, penta 1000 10000 51.25 -- 164 103 59.2 10000 8600 6600 28.8 1000 893 722 63.2 

2,3,4,7,8-Dibenzofuran, penta 1000 10000 42.979 -- 183 105 145 8600 16800 12500 60.8 1300 2290 1840 123 

1,2,3,4,7,8-Dibenzofuran, hexa 1000 10000 310.538 -- 1170 793 3050 79000 62500 54300 239 37000 e 30900 30400 458 

1,2,3,6,7,8-Dibenzofuran, hexa 1000 10000 79.983 -- 341 214 1770 22000 17500 14200 (1) 101 8900 e 8490 12600 (1) 149 

1,2,3,7,8,9-Dibenzofuran, hexa 1000 10000 96.315 k -- 58.9 44.4 pr 286 3600 23600 21000 110 500 3270 3730 302 

2,3,4,6,7,8-Dibenzofuran, hexa 1000 10000 133.655 -- 514 307 1440 12000 34900 17700 123 5200 13900 13500 1410 

1,2,3,4,6,7,8-Dibenzofuran, hepta 2500 25000 2551.074 -- 9640 e 8500 e 101000 1100000 ej 1210000 e 151000 4230 1200000 ej 1240000 e 958000 4250 

1,2,3,4,7,8,9-Dibenzofuran, hepta 2500 25000 229.146 -- 1110 686 7300 91000 j 79700 12700 286 88000 j 65500 63500 437 

Dibenzofuran octa 5000 50000 5278.028 -- 41080 qe 39420 e 618000 3400000 ej 4840000 e 504000 17700 3200000 ej 7900000 e 920000 12200 

Dibenzofuran tetra, Total 1000 10000 10.384 -- -- -- 394 (1) -- 18000 (1) 9880 (1) 89.4 (1) -- 7450 (1) 6690 (1) 56.3 

Dibenzofuran penta, Total 1000 10000 43.110 -- -- -- 5730 (1) -- 116000 (1) 92800 (1) 672 (1) -- 53400 (1) 61900 (1) 790 (1) 

Dibenzofuran, hexa, Total 1000 10000 1273.296 -- -- -- 131000 -- 1360000 (1) 917000 (1) 5550 (1) -- 1060000 (1) 975000 (1) 9000 (1) 

Dibenzofuran, hepta, Total 14441.078 -- -- -- 599000 -- 79700 786000 (1) 19400 (1) -- 5940000 6000000 (1) 17700 (1) 

Dioxin tetra, Total 1000 10000 114.879 -- -- -- 92.7 -- 35700 35000 210 -- 7890 11800 36.1 

Dioxin penta, Total 1000 10000 720.308 -- -- -- 881 -- 295000 211000 1010 -- 62000 63100 177 

Dioxin, hexa, Total 1000 10000 4887.065 -- -- -- 28200 -- 2530000 1630000 8490 -- 531000 569000 2760 
Dioxin, hepta, Total 11258.118 -- -- -- 361000 -- ND 1160000 47100 -- 5240000 3020000 26400 

Dioxin TEQ (by method 8290)2 254.1 -- 1043.31 742.85 5995.90 157540 168785 63532 499.83 67393 73905 59763 571.13 

Dioxin TEQ (by method 4425) 252** 306 62 b* -- -- -- -- -- -- -- -- -- -- --

SVOCs 

2-Chloronaphthalene 5.6 56 <0.50 <0.33 <0.33 <0.33 <0.005 -- -- <0.05 <0.005 -- -- <0.05 <0.005 

2-Methylnaphthalene <0.50 <0.33 -- -- -- -- -- -- -- -- -- -- --

Acenaphthene 3.4 34 <0.50 <0.33 <0.33 <0.33 <0.005 -- -- 0.063 0.048 -- -- <0.05 0.01 

Acenaphthylene 3.4 34 <0.50 <0.33 <0.33 <0.33 0.023 -- -- 0.54 0.053 -- -- 0.13 0.032 

Anthracene 3.4 34 0.62 0.89 0.56 <0.33 0.11 -- -- 3.1 0.44 -- -- 0.38 0.89 

Benzo(g,h,i)perylene 1.8 18 <5.0 <1.7 0.67 <0.33 0.15 -- -- 3.1 0.49 -- -- 0.38 0.32 

Fluoranthene 3.4 34 3.0 1.2 4.1 <0.33 0.2 b -- -- 3.6 0.55 -- -- 0.29 0.64 

Fluorene 3.4 34 <0.50 <0.33 <0.33 <0.33 <0.005 -- -- 0.065 0.055 -- -- <0.05 0.068 

Naphthalene 5.6 56 <0.50 <0.33 <0.33 <0.33 0.012 -- -- 0.2 <0.005 -- -- 0.061 0.025 

Pentachlorophenol 7.4 74 <3.1 <2.0 4.2 2.3 39 -- -- 120 e 0.72 -- -- 120 0.83 

Phenanthrene 5.6 56 2.7 1.2 1.5 <0.33 0.066 -- -- 0.85 0.16 -- -- 0.14 0.23 

Pyrene 8.2 82 3.5 1.7 5.1 0.41 0.33 -- -- 3.6 0.48 -- -- 0.49 0.62 

SVOCs BaP Equivalent List 

Benzo(a)anthracene 3.4 34 1.7 0.58 1.8 <0.33 0.14 -- -- 1.4 0.22 -- -- 0.17 0.36 

Benzo(b)fluoranthene 6.8 68 <5.0 <1.7 7.2 0.90 0.48 -- -- 6.1 0.6 -- -- 0.94 0.6 

Benzo(k)fluoranthene 6.8 68 <5.0 <1.7 2.1 0.34 0.28 -- -- 2.7 0.24 -- -- 0.43 0.41 

Benzo(a)pyrene 3.4 34 <5.0 <1.7 2.8 0.36 0.17 -- -- 2.3 0.24 -- -- 0.56 0.37 

Chrysene 3.4 34 1.8 0.77 2.6 0.34 0.33 -- -- 2.7 0.31 -- -- 0.48 0.59 

Dibenz(a,h)anthracene 8.2 82 <5.0 <1.7 <0.33 <0.33 0.054 -- -- 0.77 0.094 -- -- 0.16 0.091 

Indeno(1,2,3-cd)pyrene 3.4 34 <5.0 <1.7 0.65 <0.33 0.24 -- -- 11 1.1 -- -- 0.71 0.57 
BaP Equivalent1 

ND 0.059 3.8 0.45 0.31 -- -- 4.9 0.53 -- -- 0.91 0.62 

All samples were collected from 0-0.5'
 below ground surface except as noted above. 

Reported values shown in BOLD print are greater than 10 times 
the universal treatment standards (UTS's). 

**Reported values of Dioxin TEQ (by method 4425) >252 ng/kg 
are estimated to be >10 times the UTS's based on these data. 

Sample locations wher 
reported values are or are estimated to be >10 times UTS's. 
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Table 1
 
UTS Comparison for OU5 Soils That Meet MPCA "Contained In" Criteria
 

Joslyn Manufacturing Co. Site
 
Footnotes
 

-- Not analyzed.
 
ND Not detected.
 
b Potential false positive based on blank data validation procedure.
 
j Reported value is less than the stated laboratory quantitation limit and is considered an estimated value.
 
e Estimated value, exceeded the instrument calibration range.
 
k EMPC; estimated maximum possible concentration.
 
h EPA sample extraction or analysis holding time was exceeded.
 
* Estimated value, QA/QC criteria not met. 

Total BaP equivalents calculated using 0 for the detection limit on the non detected compounds. 

Benzo(a)pyrene (BaP) Equivalents -1999 ROD 5-year review: Summary Letter 
from MPCA (August 9, 1999; David Douglas to Carl Grabinski) 

Chemical CAS No. 

Benzo(a)anthracene 56553 
Benzo(b)fluoranthene 205992 
Benzo(k)Fluoranthene 207089 
Benzo(a)pyrene 50328 
Chrysene 218019 
Dibenz(a,h)anthracene 53703 
Indeno(1,2,3-cd)pyrene 193395 

Site Conc. Relative BaP 
(mg/kg) Potency Equivalent 

dry weight Factor (mg/kg) 

0.000 0.1 0.000 
0.000 0.1 0.000 
0.000 0.01 0.000 
0.000 1 0.000 
0.000 0.001 0.000 
0.000 1 0.000 
0.000 0.1 0.000 

Total BaP equivalents = 0.000 
compare this value 
to the BaP SRV 

Dioxin TEQ calculated using 0 for the detection limit on the non detected compounds. 

Chemical 

2,3,7,8-TCDD 0.001 1 0.001 
1,2,3,7,8-Dioxin penta 0.001 1 0.001 
1,2,3,4,7,8-Dioxin, hexa 0.001 0.1 0.000 
1,2,3,6,7,8-Dioxin, hexa 0.001 0.1 0.000 
1,2,3,7,8,9-Dioxin, hexa 0.001 0.1 0.000 
1,2,3,4,6,7,8-Dioxin, hepta 0.001 0.01 0.000 
Dioxin octa 0.001 0.0001 0.000 

2,3,7,8-TCDF 0.001 0.1 0.000 
1,2,3,7,8-Dibenzofuran, penta 0.001 0.05 0.000 
2,3,4,7,8-Dibenzofuran, penta 0.001 0.5 0.001 
1,2,3,4,7,8-Dibenzofuran, hexa 0.001 0.1 0.000 
1,2,3,6,7,8-Dibenzofuran, hexa 0.001 0.1 0.000 
2,3,4,6,7,8-Dibenzofuran, hexa 0.001 0.1 0.000 
1,2,3,7,8,9-Dibenzofuran, hexa 0.001 0.1 0.000 
1,2,3,4,6,7,8-Dibenzofuran, hepta 0.001 0.01 0.000 
1,2,3,4,7,8,9-Dibenzofuran, hepta 0.001 0.01 0.000 
Dibenzofuran octa 0.001 0.0001 0.000 

Site Conc. Relative Dioxin 
(ng/kg) Potency TEQ 

dry weight Factor (ng/kg) 
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Table C-1 
Alternative 1 - No Action (Fence Maintenance Only) 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Operation and Maintenance 
Perimeter fence replacement ($40,000/10 years) 1 LS $ 4,000 $ 4,000 
Annual routine maintenance and repairs (signs, tree cleanup, etc) 1 LS $ 4,500 $ 4,500 
Quarterly Site Inspection and Annual Report 1 LS $ 5,000 $ 5,000 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 4,050 

$ 

$ 

13,500 

4,050 

Annual Operation and Maintenance Total $ 17,600 

30-year O&M Total - No discount rate applied $ 528,000 
TOTAL O&M $ 530,000 

1/26/2017 10:03 AM 
P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix C - Remedial Alternative Opinion of Cost\2017 Update Joslyn West Area FFS Cost Estimates.xlsx 



  

  
  

  

  
  
  

  
  
  

  
  

  

  
  

  
  

  
  

  

  
  
  
  

  

 

Table C-2 
Alternative 2 - Stormwater Management Modifications 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 1 LS $ 36,789 $ 36,789 
Temporary Erosion and Sediment Control 

Construction entrance into West Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 EACH 
700 LF 

1 LS 

$ 
$ 
$ 

1,800 
3 

2,500 

$ 
$ 
$ 

1,800 
2,100 
2,500 

Site Preparation 
Remove portion of existing perimeter fence 
Clearing and grubbing, chip and spread onsite- Settling Basin Area 
Clearing and grubbing, chip and spread onsite- Southern Lots 
Access road aggregate (1,500' x 15' x 1' avg) 
Decontamination pad/liner/drainage for south end 
Decon water management 

519 LF 
0.21 ACRE 
0.19 ACRE 
833 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 

3 
10,000 
10,000 

20 
15,000 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 

1,557 
2,065 
1,928 

16,667 
15,000 
20,000 

Contaminated Soil Excavation 
Excavate 3.5' and consolidate Settling Basin Area 
Excavate 4.0' and consolidate Southern Lots 

1,166 CY 
1,244 CY 

$ 
$ 

8 
8 

$ 
$ 

9,327 
9,956 

Total Excavation Volume 2,410 CY 
OU5 Stormwater Management Plan (see Table C-9 for details) 1 LS $ 640,000 $ 640,000 
Final Improvements 

Remove decon pad 
Reestablish portion of perimeter fence around West Area 

Purchases for Floodplain and Wetland Mitigation 
Potential Mitigation Area Parcels 
Permanent Wetland 1S Impacts (2.5:1 replacement) 

1 LS 
519 LF 

1 LS 
3.5 ACRE 

$ 
$ 

$ 
$ 

2,500 
20 

50,000 
96,602 

$ 
$ 

$ 
$ 

2,500 
10,380 

50,000 
336,787 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

32,000 
115,936 

$ 

$ 
$ 

1,159,356 

32,000 
115,936 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 392,187 

$ 

$ 

1,307,291 

392,187 

Capital Total $ 1,700,000 
Operation and Maintenance 

Perimeter fence replacement ($40,000/10 years) 
Annual routine maintenance and repairs (signs, tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Quarterly Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

$ 
$ 
$ 
$ 

4,000.00 
4,500.00 
2,500.00 
5,000.00 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 4,800 

$ 

$ 

16,000.00 

4,800.00 

Annual Operation and Maintenance Total $ 20,800.00 

30-year O&M Total - No discount rate applied $ 624,000.00 
TOTAL CAPITAL AND O&M $ 2,320,000.00 
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Table C-3 
Alternative 3 - Excavation for Offsite Treatment and Disposal 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing &Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 1 LS $ 108,764 $ 108,764 
Temporary Erosion and Sediment Control 

Construction entrance into West Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 EACH 
1,200 LF 

1 LS 

$ 
$ 
$ 

1,800 
3 

2,500 

$ 
$ 
$ 

1,800 
3,600 
2,500 

Site Preparation 
Remove existing fence 
Dewatering (pump to onsite system) 
Remove misc demolition debris present on surface 
Clearing and grubbing, chip and spread onsite- West Area 
Clearing and grubbing, chip and spread onsite- Southern Lots 
Access road aggregate (1,500' x 15' x 1' avg) 
Decontamination pad/liner/drainage for south end 
Decon water management 

2,562 LF 
1 LS 
1 LS 

4.33 ACRE 
0.19 ACRE 
833 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

3 
25,000 

1,000 
10,000 
10,000 

20 
15,000 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

7,686 
25,000 

1,000 
43,317 

1,928 
16,667 
15,000 
20,000 

Contaminated Soil Excavation, Staging, and Loading 
Excavate 2.5', stage and load WA-1A 
Excavate 2.0', stage and load WA-1B 
Excavate 2.5', stage and load WA-2A 
Excavate 2.0', stage and load WA-2B 
Excavate 3.5', stage and load WA-2C 
Excavate 1.0', stage and load WA-2D 
Excavate 3.5', stage and load WA-3A 
Excavate 1.0', stage and load WA-3B 
Excavate 3.5', stage and load WA-4A 
Excavate 2.0', stage and load WA-4B 
Excavate 2.5', stage and load WA-5 (former ice chute) 
Excavate 3.5', stage and load WA-6MID 
Excavate 3.5', stage and load WA-6N 
Excavate 3.5', stage and load WA-6S 
Excavate 2.5', stage and load WA-7 
Excavate 2.5', stage and load WA-8 (former rail spur) 
Excavate 4.0', stage and load Southern Lots 

6,061 TON 
2,134 TON 
1,876 TON 

716 TON 
1,107 TON 

866 TON 
2,639 TON 
1,529 TON 
1,382 TON 
1,306 TON 

681 TON 
5,890 TON 
1,894 TON 
5,052 TON 

13,735 TON 
387 TON 

1,742 TON 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

48,487 
17,069 
15,005 

5,730 
8,858 
6,927 

21,114 
12,231 
11,053 
10,448 

5,448 
47,117 
15,150 
40,414 

109,879 
3,099 

13,938 
Total Excavation Weight 48,996 TON 
Total Excavation Volume 34,997 CY 

Contaminated Soil Transportation and Disposal 48,996 TON $ 1,000 $ 48,995,722 
Site Restoration 

WA-1A 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-1B 
Import backfill - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-2B 
Import backfill - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

5,195 SY 
2,598 CY 
1,732 CY 

1.07 ACRE 

1,143 CY 
381 CY 
0.47 ACRE 

1,608 SY 
804 CY 
536 CY 
0.33 ACRE 

384 CY 
128 CY 
0.16 ACRE 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

3 
-

30 
10,000 

-
15 

3,000 

3 
-

30 
10,000 

-
15 

3,000 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

15,585 
-

51,950 
10,733 

-
5,715 
1,417 

4,823 
-

16,077 
3,322 

-
1,919 

476 
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Table C-3 
Alternative 3 - Excavation for Offsite Treatment and Disposal 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing &Supply Co. Site 
Brooklyn Center, Minnesota 

Unit Total 
Item Quantity Unit Cost Cost 

WA-2C 
Geotextile (16 oz Nonwoven needle-punched) 678 SY $ 3 $ 2,034 
Import backfill - 2.5 ft 565 CY $ - $ -
Import 1.0' wetland-like soil 226 CY $ 30 $ 6,779 
Wetland planting/seeding 0.14 ACRE $ 10,000 $ 1,401 

WA-2D 
Import backfill - 2.5 ft 1,546 CY $ - $ -
Import 0.5' topsoil 309 CY $ 15 $ 4,639 
Upland planting/seeding 0.38 ACRE $ 3,000 $ 1,150 

WA-3A 
Geotextile (16 oz Nonwoven needle-punched) 1,408 SY $ 3 $ 4,224 
Import backfill - 2.5 ft 1,173 CY $ - $ -
Import 1.0' wetland-like soil 469 CY $ 30 $ 14,080 
Wetland planting/seeding 0.29 ACRE $ 10,000 $ 2,909 

WA-3B 
Import backfill - 2.5 ft 1,827 CY $ - $ -
Import 0.5' topsoil 365 CY $ 15 $ 5,480 
Upland planting/seeding 0.45 ACRE $ 3,000 $ 1,359 

WA-4A 
Geotextile (16 oz Nonwoven needle-punched) 838 SY $ 3 $ 2,513 
Import backfill - 2.5 ft 698 CY $ - $ -
Import 1.0' wetland-like soil 279 CY $ 30 $ 8,377 
Wetland planting/seeding 0.17 ACRE $ 10,000 $ 1,731 

WA-4B 
Import backfill - 1.5 ft 700 CY $ - $ -
Import 0.5' topsoil 233 CY $ 15 $ 3,498 
Upland planting/seeding 0.29 ACRE $ 3,000 $ 867 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 584 SY $ 3 $ 1,751 
Import backfill - 2.0 ft 389 CY $ - $ -
Import 0.5' topsoil 97 CY $ 15 $ 1,459 

Poten Upland planting/seeding 0.12 ACRE $ 3,000 $ 362 
WA-6MID 

Geotextile (16 oz Nonwoven needle-punched) 3,606 SY $ 3 $ 10,818 
Import backfill - 2.5 ft 3,005 CY $ - $ -
Import 1.0' wetland-like soil 1,202 CY $ 30 $ 36,059 
Wetland planting/seeding 0.75 ACRE $ 10,000 $ 7,450 

WA-6N 
Geotextile (16 oz Nonwoven needle-punched) 1,159 SY $ 3 $ 3,478 
Import backfill - 2.5 ft 966 CY $ - $ -
Import 1.0' wetland-like soil 386 CY $ 30 $ 11,594 
Wetland planting/seeding 0.24 ACRE $ 10,000 $ 2,396 

WA-6S 
Geotextile (16 oz Nonwoven needle-punched) 2,619 SY $ 3 $ 7,858 
Import backfill - 2.5 ft 2,183 CY $ - $ -
Import 1.0' wetland-like soil 873 CY $ 30 $ 26,194 
Wetland planting/seeding 0.54 ACRE $ 10,000 $ 5,412 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 11,773 SY $ 3 $ 35,318 
Import backfill - 1.5 ft 5,886 CY $ - $ -
Import 1.0' wetland-like soil 3,924 CY $ 30 $ 117,728 
Wetland planting/seeding 2.43 ACRE $ 10,000 $ 24,324 
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Table C-3 
Alternative 3 - Excavation for Offsite Treatment and Disposal 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing &Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-8 (former rail spur) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

332 SY 
221 CY 

55 CY 
0.07 ACRE 

3$ 
-$ 

15$ 
3,000$ 

$ 
$ 
$ 
$ 

996 
-

830 
206 

Backfill Required Summary 
Poten Backfill Required for OU5 (24,088) CY 

Total Backfill Required for OU5 (24,088) CY 
Backfill Source Summary 

Total Backfill Required for OU5 (24,088) 
Backfill Imported (24,088) CY 

Imported Soil Costs 
Import Backfill 
Soil Quality Testing for Imported Backfill 
Soil Quality Testing for Imported Topsoil 
Soil Quality Testing for Imported Wetland-Like Soil 

24,088 CY 
1 LS 
1 LS 
1 LS 

20$ 
36,000$ 

2,880$ 
14,400$ 

$ 
$ 
$ 
$ 

481,752 
36,000 

2,880 
14,400 

OU5 Stormwater Management Plan (see Table C-9 for details) 1 LS 640,000$ $ 640,000 
Final Improvements 

Remove decon pad 
Reestablish fence around entire West Area 

1 LS 
2,562 LF 

2,500$ 
20$ 

$ 
$ 

2,500 
51,240 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

196,685$ 
282,900$ 

$ 

$ 
$ 

51,331,011 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 15,543,179 

$ 

$ 

51,810,596 

15,543,179 

Capital Total $ 67,350,000 
Operation and Maintenance 

Perimeter fence replacement ($40,000/10 years) 
Annual routine site maintenance (signs, tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Quarterly Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 
1 LS 

4,000$ 
4,500$ 
2,500$ 
5,000$ 

$ 
$ 
$ 
$ 

4,000.00 
4,500.00 
2,500.00 
5,000.00 

Direct Subtotal 

O&M Contingency 30% 1 LS 4,800$ 

$ 

$ 

16,000.00 

4,800.00 

Annual Operation and Maintenance Total $ 20,800.00 

Poten 30-year O&M Total - No discount rate applied $ 624,000.00 
TOTAL CAPITAL & O&M $ 67,970,000.00 
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Table C-4 
Alternative 4 - In-Place Soil Cover 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 
Temporary Erosion and Sediment Control 

Construction entrance into West Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 LS 

1 EACH 
1,200 LF 

1 LS 

$ 

$ 
$ 
$ 

103,675 

1,800 
3 

2,500 

$ 

$ 
$ 
$ 

103,675 

1,800 
3,600 
2,500 

Site Preparation 
Remove existing perimeter fence 
Remove misc demolition debris present on surface 
Clearing and grubbing, chip and spread onsite- West Area 
Clearing and grubbing, chip and spread onsite- Southern Lots 
Access road aggregate (1,500' x 15' x 1' avg) 
Decontamination pad/liner/drainage for south end 
Decon water management 

2,562 LF 
1 LS 

4.33 ACRE 
0.19 ACRE 
833 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

3 
1,000 

10,000 
10,000 

20 
15,000 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

7,686 
1,000 

43,317 
1,928 

16,667 
15,000 
20,000 

Contaminated Soil Excavation 
Excavate 2.0' and consolidate East Top of Slope 
Excavate 3.5' and consolidate Settling Basin Area 
Excavate 4.0' and consolidate Southern Lots 

1,004 CY 
1,166 CY 
1,244 CY 

$ 
$ 
$ 

8 
8 
8 

$ 
$ 
$ 

8,032 
9,327 
9,956 

Total Excavation Volume 3,414 CY 
Site Restoration 

WA-1A 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-1B 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover -1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2B 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2C 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2D 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-3A 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover -1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

5,195 SY 
2,598 CY 

866 CY 
1.07 ACRE 

2,286 SY 
1,143 CY 

381 CY 
0.47 ACRE 

1,608 SY 
804 CY 
268 CY 
0.33 ACRE 

767 SY 
384 CY 
128 CY 
0.16 ACRE 

678 SY 
339 CY 
113 CY 
0.14 ACRE 

1,855 SY 
1,237 CY 

309 CY 
0.38 ACRE 

1,408 SY 
704 CY 
235 CY 
0.29 ACRE 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

15,585 
-

12,988 
3,220 

6,858 
-

5,715 
1,417 

4,823 
-

4,019 
996 

2,302 
-

1,919 
476 

2,034 
-

1,695 
420 

5,566 
-

4,639 
1,150 

4,224 
-

3,520 
873 

1/26/2017 10:03 AM 
P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix C - Remedial Alternative Opinion of Cost\2017 Update Joslyn West Area FFS Cost Estimates.xlsx 



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  

   
  
  

Table C-4 
Alternative 4 - In-Place Soil Cover 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-3B 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-4A 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-4B 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6MID 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6N 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6S 
Poten Geotextile (16 oz Nonwoven needle-punched) 

Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-8 (former rail spur) 
Geotextile (16 oz Nonwoven needle-punched) 
Import cover - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

2,192 SY 
1,096 CY 

365 CY 
0.45 ACRE 

838 SY 
419 CY 
140 CY 
0.17 ACRE 

1,399 SY 
700 CY 
233 CY 
0.29 ACRE 

584 SY 
292 CY 

97 CY 
0.12 ACRE 

3,606 SY 
1,803 CY 

601 CY 
0.75 ACRE 

1,159 SY 
580 CY 
193 CY 
0.24 ACRE 

2,619 SY 
1,310 CY 

437 CY 
0.54 ACRE 

11,773 SY 
5,886 CY 
1,962 CY 
2.43 ACRE 

332 SY 
166 CY 

55 CY 
0.07 ACRE 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

3 
-

15 
3,000 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

6,576 
-

5,480 
1,359 

2,513 
-

2,094 
519 

4,198 
-

3,498 
867 

1,751 
-

1,459 
362 

10,818 
-

9,015 
2,235 

3,478 
-

2,899 
719 

7,858 
-

6,549 
1,624 

35,318 
-

29,432 
7,297 

996 
-

830 
206 

Cover Required Summary 
Cover Required for OU5 (19,459) CY 

Total Cover Required for OU5 (19,459) CY 
Cover Source Summary 

Potential Mitigation Area Soil Exported to OU5 12,792 CY 
Total Cover Required for OU5 (19,459) 

Cover Imported (6,667) CY 
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Table C-4 
Alternative 4 - In-Place Soil Cover 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Imported Soil Costs 
Potential Mitigation Area Soil Exported to OU5 
Import Additional Cover from Offsite Source 
Soil Quality Testing for Imported Cover/Backfill 
Soil Quality Testing for Imported Topsoil 

12,792 CY 
6,667 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 

8 
20 

28,800 
10,080 

$ 
$ 
$ 
$ 

102,336 
133,340 

28,800 
10,080 

OU5 Stormwater Management Plan (see Table C-9 for details) 1 LS $ 640,000 $ 640,000 
Potential Mitigation Area Costs (see Table C-12 for details) 1 LS $ 730,000 $ 730,000 
Final Improvements 

Remove decon pad 
Reestablish fence around entire West Area 

Purchases for Cover/Floodplain and Wetland Mitigation 
Potential Mitigation Area Parcels 
Floodplain Mitigation Site 
Permanent Wetland 1N & 1S Impacts minus credit 

1 LS 
2,562 LF 

1 LS 
1 LS 

7.2 ACRE 

$ 
$ 

$ 
$ 
$ 

2,500 
20 

50,000 
7,820,700 

96,602 

$ 
$ 

$ 
$ 
$ 

2,500 
51,240 

50,000 
7,820,700 

694,459 
Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

196,685 
282,900 

$ 

$ 
$ 

10,742,330 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 3,366,575 

$ 

$ 

11,221,915 

3,366,575 

Capital Total $ 14,590,000 
Operation and Maintenance 

Perimeter fence replacement ($40,000/10 years) 
Annual routine maintenance and repairs (signs, tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Quarterly Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

Direct Subtotal 
O&M Contingency 30% 1 LS $ 4,800 

$ 
$ 

16,000 
4,800 

Annual Operation and Maintenance Total $ 20,800 

30-year O&M Total - No discount rate applied $ 624,000 
TOTAL CAPITAL AND O&M $ 15,210,000 
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Table C-5 
Alternative 5 - Onsite Consolidation with Soil Cover at West Area 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 
Temporary Erosion and Sediment Control 

Construction entrance into West Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 LS 

1 EACH 
1,200 LF 

1 LS 

$ 

$ 
$ 
$ 

119,677 

1,800 
3 

2,500 

$ 

$ 
$ 
$ 

119,677 

1,800 
3,600 
2,500 

Site Preparation 
Remove existing perimeter fence 
Dewatering (pump to onsite system) 
Remove misc demolition debris present on surface 
Clearing and grubbing, chip and spread onsite - West Area 
Clearing and grubbing, chip and spread onsite - Southern Lots 
Access road aggregate (1,500' x 15' x 1' avg) 
Decontamination pad/liner/drainage for south end 
Decon water management 

2,562 LF 
1 LS 
1 LS 

4.33 ACRE 
0.19 ACRE 
833 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

3 
25,000 

1,000 
10,000 
10,000 

20 
15,000 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

7,686 
25,000 

1,000 
43,317 

1,928 
16,667 
15,000 
20,000 

Contaminated Soil Excavation 
Excavate 2.5' and consolidate WA-1A 
Excavate 2.0' and consolidate WA-1B 
Excavate 2.5' and consolidate WA-2A 
Excavate 2.0' and consolidate WA-2B 
Excavate 2.5' and consolidate WA-5 (former ice chute) 
Excavate 3.5' and consolidate WA-6N 
Excavate 2.5' and consolidate WA-7 
Excavate 2.5' and consolidate WA-8 (former rail spur) 
Excavate 3.5' and consolidate Area Immediately South of Repository 
Excavate 4.0' and consolidate Southern Lots 

4,329 CY 
1,524 CY 
1,340 CY 

512 CY 
486 CY 

1,353 CY 
9,811 CY 

277 CY 
1,166 CY 
1,244 CY 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

34,633 
12,192 
10,718 

4,093 
3,891 

10,821 
78,485 

2,213 
9,327 
9,956 

Total Excavation Volume 22,041 CY 
Construction of Onsite Repository 

Geotextile (16 oz Nonwoven needle-punched) 
Import / grade 1.5 ft engineered cover soil 
Import / grade 0.5' topsoil 
Upland planting/seeding 

13,110 SY 
6,310 CY 
2,185 CY 
2.71 ACRE 

$ 
$ 
$ 
$ 

3 
-

15 
3,000 

$ 
$ 
$ 
$ 

39,329 
-

32,774 
8,126 

Site Restoration 
WA-1A 

Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-1B 
Import backfill - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-2B 
Import cover soil from Potential Mitigation Area/other - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

5,195 SY 
2,598 CY 
1,732 CY 

1.07 ACRE 

1,143 CY 
381 CY 
0.47 ACRE 

1,608 SY 
804 CY 
536 CY 
0.33 ACRE 

384 CY 
128 CY 
0.16 ACRE 

584 SY 
389 CY 

97 CY 
0.12 ACRE 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-

30 
10,000 

-
15 

3,000 

3 
-

30 
10,000 

-
15 

3,000 

3 
-

15 
3,000 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

15,585 
-

51,950 
10,733 

-
5,715 
1,417 

4,823 
-

16,077 
3,322 

-
1,919 

476 

1,751 
-

1,459 
362 
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Table C-5 
Alternative 5 - Onsite Consolidation with Soil Cover at West Area 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-6N 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-8 (former rail spur) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

1,159 SY 
966 CY 
386 CY 
0.24 ACRE 

11,773 SY 
5,886 CY 
3,924 CY 

2.43 ACRE 

332 SY 
221 CY 

55 CY 
0.07 ACRE 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-

30 
10,000 

3 
-

30 
10,000 

3 
-

15 
3,000 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3,478 
-

11,594 
2,396 

35,318 
-

117,728 
24,324 

996 
-

830 
206 

Cover/Backfill Required Summary 
Cover for OU5 Repository (6,310) CY 

Backfill for OU5 (12,391) CY 
Total Cover/Backfill Required for OU5 (18,701) CY 

Cover/Backfill Source Summary 
Potential Mitigation Area Soil Exported to OU5 12,792 CY 

Total Cover/Backfill Required for OU5 (18,701) 
Net Cover/Backfill Imported (5,909) CY 

Imported Soil Costs 
Potential Mitigation Area Soil Exported to OU5 
Import Additional Cover/Backfill from Offsite Source 
Soil Quality Testing for Imported Cover/Backfill 
Soil Quality Testing for Imported Topsoil 
Soil Quality Testing for Imported Wetland-Like Soil 

12,792 CY 
5,909 CY 

1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 

8 
20 

27,360 
4,320 

10,080 

$ 
$ 
$ 
$ 
$ 

102,336 
118,183 

27,360 
4,320 

10,080 
OU5 Stormwater Management Plan (see Table C-9 for details) 1 LS $ 640,000 $ 640,000 
Potential Mitigation Area Costs (see Table C-12 for details) 1 LS $ 730,000 $ 730,000 
Final Improvements 

Remove decon pad 
Reestablish fence around entire West Area 

Purchases for Cover/Floodplain and Wetland Mitigation 
Potential Mitigation Area Parcels 
Permanent Wetland 1S Impacts (2.5:1 replacement) minus credit 

1 LS 
2,562 LF 

1 LS 
3.0 ACRE 

$ 
$ 

$ 
$ 

2,500 
20 

50,000 
96,602 

$ 
$ 

$ 
$ 

2,500 
51,240 

50,000 
288,993 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

196,685 
282,900 

$ 

$ 
$ 

2,852,204 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 999,537 

$ 

$ 

3,331,789 

999,537 

Capital Total $ 4,330,000 
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Table C-5 
Alternative 5 - Onsite Consolidation with Soil Cover at West Area 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Operation and Maintenance 
Perimeter fence replacement ($40,000/10 years) 1 LS $ 4,000 $ 4,000 
Annual routine maintenance and repairs (signs, tree cleanup, etc) 1 LS $ 4,500 $ 4,500 
Annual wetland vegetation monitoring and maintenance 1 LS $ 2,500 $ 2,500 
Quarterly Site Inspection and Annual Report 1 LS $ 5,000 $ 5,000 

Direct Subtotal 
O&M Contingency 30% 1 LS $ 4,800 

$ 
$ 

16,000 
4,800 

Annual Operation and Maintenance Total $ 20,800 

30-year O&M Total - No discount rate applied $ 624,000 
Poten TOTAL CAPITAL AND O&M $ 4,950,000 
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Table C-6 
Alternative 6 - Onsite Consolidation with Soil Cover at Azelia Avenue Pond 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 1 LS $ 150,875 $ 150,875 
OU5 Temporary Erosion and Sediment Control 

Construction entrance into West Area 1 EA 
Establish silt fence 1,200 LF 
Other erosion control items for NPDES requirements 1 LS 

Azelia Avenue Pond Temporary Erosion and Sediment Control 
Construction entrance 1 EA 
Establish silt fence 1,120 LF 
Other erosion control items for NPDES requirements 1 LS 

$ 
$ 
$ 

$ 
$ 
$ 

1,800 
3 

2,500 

1,800 
3 

1,000 

$ 
$ 
$ 

$ 
$ 
$ 

1,800 
3,600 
2,500 

1,800 
3,360 
1,000 

OU5 Stormwater Management Plan (see Table C-10 for details) 1 LS $ 512,000 $ 512,000 
OU5 Site Preparation 

Remove existing fence 2,562 LF 
Dewatering (pump to onsite system) 1 LS 
Remove misc demolition debris present on surface 1 LS 
Clearing and grubbing, chip and spread onsite- West Area 4.33 AC 
Clearing and grubbing, chip and spread onsite- Southern Lots 0.19 AC 
Access road aggregate (1,500' x 15' x 1' avg) 833 CY 
Decontamination pad/liner/drainage for south end 1 LS 
Decon water management 1 LS 

Azelia Avenue Pond Site Preparation 
Remove entrance sign in southeast corner 1 LS 
Remove fence around pond 885 LF 
Dewatering 1 LS 
Strip and stockpile topsoil 1,731 CY 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
25,000 
1,000 

10,000 
10,000 

20 
15,000 
20,000 

2,000 
3 

8,000 
12 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

7,686 
25,000 

1,000 
43,317 

1,928 
16,667 
15,000 
20,000 

2,000 
2,655 
8,000 

20,766 
Contaminated Soil Excavation, Staging, Loading, and Transportation to Azelia Avenue Pond 

Excavate 2.5', stage and load WA-1A 6,061 TON 
Excavate 2.0', stage and load WA-1B 2,134 TON 
Excavate 2.5', stage and load WA-2A 1,876 TON 
Excavate 2.0', stage and load WA-2B 716 TON 
Excavate 3.5', stage and load WA-2C 1,107 TON 
Excavate 1.0', stage and load WA-2D 866 TON 
Excavate 3.5', stage and load WA-3A 2,639 TON 
Excavate 1.0', stage and load WA-3B 1,529 TON 
Excavate 3.5', stage and load WA-4A 1,382 TON 
Excavate 2.0', stage and load WA-4B 1,306 TON 
Excavate 2.5', stage and load WA-5 (former ice chute) 681 TON 
Excavate 3.5', stage and load WA-6MID 5,890 TON 
Excavate 3.5', stage and load WA-6N 1,894 TON 
Excavate 3.5', stage and load WA-6S 5,052 TON 
Excavate 2.5', stage and load WA-7 13,735 TON 
Excavate 2.5', stage and load WA-8 (former rail spur) 387 TON 
Excavate 4.0', stage and load Southern Lots 1,742 TON 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

96,973 
34,138 
30,010 
11,461 
17,715 
13,854 
42,229 
24,462 
22,106 
20,897 
10,895 
94,234 
30,300 
80,827 

219,759 
6,197 

27,876 
Total Excavation Weight 48,996 TON 
Total Excavation Volume 34,997 CY 

Azelia Avenue Pond Repository 
Geotextile (16 oz Nonwoven needle-punched) 10,383 SY 
Import / grade 1.5 ft engineered cover soil 4,358 CY 
Import / grade 0.5' topsoil 1,731 CY 
Upland planting/seeding 2.15 ACRE 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

$ 
$ 
$ 
$ 

31,149 
-
-

6,436 
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Table C-6 
Alternative 6 - Onsite Consolidation with Soil Cover at Azelia Avenue Pond 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Unit Total 
Item Quantity Unit Cost Cost 

OU5 Site Restoration 
WA-1A 

Geotextile (16 oz Nonwoven needle-punched) 5,195 SY $ 3 $ 15,585 
Import backfill - 1.5 ft 2,598 CY $ - $ -
Import 1.0' wetland-like soil 1,732 CY $ 30 $ 51,950 
Wetland planting/seeding 1.07 AC $ 10,000 $ 10,733 

WA-1B 
Import backfill - 1.5 ft 1,143 CY $ - $ -
Import 0.5' topsoil 381 CY $ - $ -
Upland planting/seeding 0.47 AC $ 3,000 $ 1,417 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 1,608 SY $ 3 $ 4,823 
Import backfill - 1.5 ft 804 CY $ - $ -
Import 1.0' wetland-like soil 536 CY $ 30 $ 16,077 
Wetland planting/seeding 0.33 AC $ 10,000 $ 3,322 

WA-2B 
Import backfill - 1.5 ft 384 CY $ - $ -
Import 0.5' topsoil 128 CY $ - $ -
Upland planting/seeding 0.16 AC $ 3,000 $ 476 

WA-2C 
Geotextile (16 oz Nonwoven needle-punched) 678 SY $ 3 $ 2,034 
Import backfill - 2.5 ft 565 CY $ - $ -
Import 1.0' wetland-like soil 226 CY $ 30 $ 6,779 
Wetland planting/seeding 0.14 AC $ 10,000 $ 1,401 

WA-2D 
Import backfill - 2.5 ft 1,546 CY $ - $ -
Import 0.5' topsoil 309 CY $ - $ -
Upland planting/seeding 0.38 AC $ 3,000 $ 1,150 

WA-3A 
Geotextile (16 oz Nonwoven needle-punched) 1,616 SY $ 3 $ 4,848 
Import backfill - 2.5 ft 1,347 CY $ - $ -
Import 1.0' wetland-like soil 539 CY $ 30 $ 16,159 
Wetland planting/seeding 0.33 AC $ 10,000 $ 3,339 

WA-3B 
Import backfill - 2.5 ft 2,085 CY $ - $ -
Import 0.5' topsoil 417 CY $ - $ -

Poten Upland planting/seeding 0.52 AC $ 3,000 $ 1,551 
WA-4A 

Geotextile (16 oz Nonwoven needle-punched) 846 SY $ 3 $ 2,538 
Import backfill - 2.5 ft 705 CY $ - $ -
Import 1.0' wetland-like soil 282 CY $ 30 $ 8,459 
Wetland planting/seeding 0.17 AC $ 10,000 $ 1,748 

WA-4B 
Import backfill - 1.5 ft 700 CY $ - $ -
Import 0.5' topsoil 233 CY $ - $ -
Upland planting/seeding 0.29 AC $ 3,000 $ 867 
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Table C-6 
Alternative 6 - Onsite Consolidation with Soil Cover at Azelia Avenue Pond 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6MID 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6N 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6S 
Geotextile (16 oz Nonwoven needle-punched) 

Poten Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-8 (former rail spur) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

584 
389 

97 
0.12 

3,606 
3,005 
1,202 

0.75 

1,159 
966 
386 
0.24 

3,093 
2,577 
1,031 

0.64 

11,773 
5,886 
3,924 

2.43 

332 
221 

55 
0.07 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-
-

3,000.00 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

1,751 
-
-

362 

10,818 
-

36,059 
7,450 

3,478 
-

11,594 
2,396 

9,279 
-

30,929 
6,390 

35,318 
-

117,728 
24,324 

996 
-
-

206 
Cover/Backfill Required Summary 

Cover for Repository (4,358) CY 
Backfill Required for OU5 (24,920) CY 

Total Cover/Backfill Required (29,278) CY 
Cover/Backfill Source Summary 

Backfill From Retaining Wall Pond 9,191 CY 
Total Cover/Backfill Required (29,278) CY 

Backfill Imported (20,087) CY 

Topsoil Required Summary 
Topsoil for Repository (1,731) CY 

Topsoil for OU5 (1,621) CY 
Total Topsoil Required (3,351) CY 

Topsoil Source Summary 
Stripped from Azelia Avenue Pond Area 1,731 CY 
Stripped from Retaining Wall Pond Area 685 CY 

Total Topsoil Required (3,351) CY 
Topsoil Imported (936) CY 

Imported Soil Costs 
Import Backfill 
Import Topsoil 

Poten Soil Quality Testing for Imported and Onsite Backfill 
Soil Quality Testing for Imported and Onsite Topsoil 
Soil Quality Testing for Imported Wetland-Like Soil 

20,087 
936 

1 
1 
1 

CY 
CY 
LS 
LS 
LS 

$ 
$ 
$ 
$ 
$ 

20 
15 

43,200 
5,280 

14,400 

$ 
$ 
$ 
$ 
$ 

401,736 
14,041 
43,200 

5,280 
14,400 

1/26/2017 10:03 AM 
P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix C - Remedial Alternative Opinion of Cost\2017 Update Joslyn West Area FFS Cost Estimates.xlsx 



  
  

  
  

  
  

  
  
 
  

  
  

  
  
  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

Table C-6 
Alternative 6 - Onsite Consolidation with Soil Cover at Azelia Avenue Pond 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Azelia Avenue Pond Replacement Permanent Stormwater Management 
Removals 

Remove 36" RCP 26 LF $ 10 $ 260 
Remove 36" RC FES and Riprap 1 EA $ 100 $ 100 
Remove 42" RCP 64 LF $ 10 $ 640 
Remove 42" RC FES and Riprap 1 EA $ 100 $ 100 
Remove 22"x36" RCP 202 LF $ 10 $ 2,020 
Remove 22"x36" RC FES and Riprap 4 EA $ 100 $ 400 
Remove 12" RCP 77 LF $ 10 $ 770 
Remove Wood Wall 1 LS $ 100 $ 100 
Plug 12" Opening in Existing Manhole 1 LS $ 200 $ 200 
Remove Riprap in Swale 2 LS $ 200 $ 400 
Remove and Replace 4" Bituminous Road 480 SF $ 13 $ 6,240 
Remove and Replace Curb and Gutter 30 LF $ 20 $ 600 

Earthwork/Utilities 
Insulate Sanitary Sewer Service 40 LF $ 30 $ 1,200 
Insulate Water Service 65 LF $ 30 $ 1,950 
Strip and stockpile topsoil 685 CY $ 12 $ 8,218 
Common Excavation 9,191 CY $ 5 $ 45,956 
Riprap at FES outlets 26 CY $ 50 $ 1,300 
Granular Filter 13 CY $ 40 $ 520 

Storm Structures 
Connect Existing Pipe to New Manhole 2 EA $ 800 $ 1,600 
RC Manhole, 6.5' Dia., 8' Deep 2 EA $ 8,000 $ 16,000 
RC Manhole, 7' Dia., 6.5' Deep 1 EA $ 7,000 $ 7,000 
24" RCP, CL. III 8 LF $ 40 $ 320 
36" RCP, CL. III 193 LF $ 70 $ 13,510 
48" RCP, CL. III 211 LF $ 120 $ 25,320 
24" RC FES 1 EA $ 700 $ 700 
48" RC FES 1 EA $ 1,800 $ 1,800 
Outlet Structure w/ high capacity grate 1 EA $ 5,000 $ 5,000 
Retaining Wall, 8' average height 10,256 SF $ 25 $ 256,400 
Fence Around Retaining Wall Pond 1,300 LF $ 20 $ 26,000 
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Table C-6 
Alternative 6 - Onsite Consolidation with Soil Cover at Azelia Avenue Pond 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Well Modifications 
Abandon and Replace Monitoring Wells (W300SPN and W7) 

Per Diem (# days x # persons) 10 PERSON-DAY 
Solid Waste Containerization - 55 Gallon Steel Drum 20 EA 
Maintenance Cleaning (Boring Location) 2 EA 
Set Up (Boring) 2 EA 
6" Borehole Advancement (Overburden) (W7) 15 FT 
6" Borehole Advancement (Rock) (W300SPN) 17 FT 
10" Rotasonic Advancement (Overburden) (W300 SPN: 0-117') 117 FT 
2" F & I SS Screen 15 FT 
2" F & I SS Riser 135 FT 
F & I Sand Pack (50 # bags) 10 EA 
F & I Bentonite Seal (bag) 8 EA 
F & I Cement Grout (bag) 40 EA 
F & I Protective Casing (6") 120 FT 
F & I Protective Casing (10") 35 FT 
Well Development 4 HR 
Well Sealing 158 FT 

Extend Wells [W254 (Monitoring) , U4N (Pumpout) and U5 (Pumpout)] 
Inspect and Replace Pitless Fitting Connection 2 EA 
4" F & I SS Riser 17 FT 
F & I Protective Casing (8") 17 FT 
8" F & I SS Riser 16 FT 
F & I Protective Casing (14") 16 FT 
Extend Electrical Line at Pumpout Well 2 EA 
Test pumpout wells - Labor (manhours) 4 EA 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

125 
75 

250 
400 

35 
80 

130 
30 
30 
10 
10 
20 
16 
25 

175 
15 

6,000 
30 
20 

120 
50 

1,000 
125 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

1,250 
1,500 

500 
800 
525 

1,360 
15,210 

450 
4,050 

100 
80 

800 
1,920 

875 
700 

2,370 

12,000 
510 
340 

1,920 
800 

2,000 
500 

Final Improvements 
Remove decon pad 1 LS 
Replace entrance sign at southeast corner of Azelia Avenue Pond Are 1 LS 
Reestablish fence around entire West Area 2,562 LF 
Establish fence around Azelia Avenue Pond area 1,700 FT 

$ 
$ 
$ 
$ 

2,500 
10,000 

20 
20 

$ 
$ 
$ 
$ 

2,500 
10,000 
51,240 
34,000 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 1 LS 
Construction (Mgmt, Oversight, Survey, & Reporting) 1 LS 

$ 
$ 

196,685 
282,900 

$ 

$ 
$ 

3,168,381 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 1,094,390 

$ 

$ 

3,647,966 

1,094,390 

Capital Total $ 4,740,000 
Operation and Maintenance 

Monitoring and Pumpout Well Maintenance 3 EA 
Perimeter fence replacement ($40,000/10 years) 1 LS 
Annual routine site maintenance (signs, tree cleanup, etc) 1 LS 
Annual wetland vegetation monitoring and maintenance 1 LS 
Quarterly Site Inspection and Annual Report 1 LS 

$ 
$ 
$ 
$ 
$ 

3,000 
8,000 
4,500 
2,500 
5,000 

$ 
$ 
$ 
$ 
$ 

9,000 
8,000 
4,500 
2,500 
5,000 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 8,700 

$ 

$ 

29,000 

8,700 

Annual Operation and Maintenance Total $ 37,700 

30-year O&M Total - No discount rate applied $ 1,131,000 
TOTAL CAPITAL & O&M $ 5,870,000 
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Table C-7 
Alternative 7 - Limited Onsite Consolidation with Soil Cover at Building 1A Pond 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 1 LS $ 141,709 $ 141,709 
OU5 Temporary Erosion and Sediment Control 

Construction entrance into West Area 1 
Establish silt fence 1,200 
Other erosion control items for NPDES requirements 1 

Building 1A Pond Temporary Erosion and Sediment Control 
Establish silt fence 900 
Other erosion control items for NPDES requirements 1 

Azelia Avenue Pond Temporary Erosion and Sediment Control 
Construction entrance 1 
Establish silt fence 900 
Other erosion control items for NPDES requirements 1 

EA 
LF 
LS 

LF 
LS 

EA 
LF 
LS 

$ 
$ 
$ 

$ 
$ 

$ 
$ 
$ 

1,800 
3 

2,500 

3 
1,000 

1,800 
3 

1,000 

$ 
$ 
$ 

$ 
$ 

$ 
$ 
$ 

1,800 
3,600 
2,500 

2,700 
1,000 

1,800 
2,700 
1,000 

OU5 Stormwater Management Plan (see Table C-10 for details) 1 LS $ 512,000 $ 512,000 
OU5 Site Preparation 

Remove existing fence 2,562 
Dewatering (pump to onsite system) 1 
Remove misc demolition debris present on surface 1 
Clearing and grubbing, chip and spread onsite- West Area 4.33 
Clearing and grubbing, chip and spread onsite- Southern Lots 0.19 
Access road aggregate (1,500' x 15' x 1' avg) 833 
Decontamination pad/liner/drainage for south end 1 
Decon water management 1 

Building 1A Pond Site Preparation 
Strip and stockpile topsoil 1,284 

Azelia Avenue Pond Site Preparation 
Dewater to Elevation 854 1 

LF 
LS 
LS 
AC 
AC 
CY 
LS 
LS 

CY 

LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 

3 
25,000 
1,000 

10,000 
10,000 

20 
15,000 
20,000 

12 

5,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 

7,686 
25,000 

1,000 
43,317 

1,928 
16,667 
15,000 
20,000 

15,412 

5,000 
Contaminated Soil Excavation, Staging, Loading, and Transportation to Building 1A Pond 

Consolidation Required 
Excavate 3.5', stage and load WA-2C 1,107 
Excavate 1.0', stage and load WA-2D 866 
Excavate 3.5', stage and load WA-3A 2,639 
Excavate 1.0', stage and load WA-3B 1,529 
Excavate 3.5', stage and load WA-4A 1,382 
Excavate 2.0', stage and load WA-4B 1,306 
Excavate 3.5', stage and load WA-6MID 5,890 
Excavate 3.5', stage and load WA-6N 1,894 
Excavate 3.5', stage and load WA-6S 5,052 

TON 
TON 
TON 
TON 
TON 
TON 
TON 
TON 
TON 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

6 
6 
6 
6 
6 
6 
6 
6 
6 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

6,643 
5,195 

15,836 
9,173 
8,290 
7,836 

35,338 
11,363 
30,310 

Subtotal Excavation Weight 21,664 TON 
Subotal Excavation Volume 15,474 CY 

Transport and Disposal to Subtitle D Landfill 
Excavate 2.5', stage, load, and transport WA-1A 6,061 
Excavate 2.0', stage, load, and transport WA-1B 2,134 
Excavate 2.5', stage, load, and transport WA-2A 1,876 
Excavate 2.0', stage, load, and transport WA-2B 716 
Excavate 2.5', stage, load, and transport WA-5 (former ice chute) 681 
Excavate 2.5', stage, load, and transport WA-7 13,735 
Excavate 2.5', stage, load, and transport WA-8 (former rail spur) 387 
Excavate 4.0', stage, load, and transport Southern Lots 1,742 

TON 
TON 
TON 
TON 
TON 
TON 
TON 
TON 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

25 
25 
25 
25 
25 
25 
25 
25 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

151,521 
53,340 
46,890 
17,907 
17,024 

343,373 
9,683 

43,556 
Total Excavation Weight 27,332 TON 
Total Excavation Volume 19,523 CY 
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Table C-7 
Alternative 7 - Limited Onsite Consolidation with Soil Cover at Building 1A Pond 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Building 1A Pond Repository 
Geotextile (16 oz Nonwoven needle-punched) 
Import / grade 1.5 ft engineered cover soil 
Import / grade 0.5' topsoil 
Upland planting/seeding 

7,706 
3,511 
1,284 
1.59 

SY 
CY 
CY 

ACRE 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

$ 
$ 
$ 
$ 

23,118 
-
-

4,776 
OU5 Site Restoration 

WA-1A 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-1B 
Import backfill - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-2B 
Import backfill - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-2C 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-2D 
Import backfill - 2.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-3A 
Geotextile (16 oz Nonwoven needle-punched) 

Poten Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-3B 
Import backfill - 2.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-4A 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-4B 
Import backfill - 1.5 ft 
Import 0.5' topsoil 
Upland planting/seeding 

5,195 
2,598 
1,732 

1.07 

1,143 
381 
0.47 

1,608 
804 
536 
0.33 

384 
128 
0.16 

678 
565 
226 
0.14 

1,546 
309 
0.38 

1,408 
1,173 

469 
0.29 

1,827 
365 
0.45 

838 
698 
279 
0.17 

700 
233 
0.29 

SY 
CY 
CY 
AC 

CY 
CY 
AC 

SY 
CY 
CY 
AC 

CY 
CY 
AC 

SY 
CY 
CY 
AC 

CY 
CY 
AC 

SY 
CY 
CY 
AC 

CY 
CY 
AC 

SY 
CY 
CY 
AC 

CY 
CY 
AC 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

3 
-

30 
10,000 

-
-

3,000 

3 
-

30 
10,000 

-
-

3,000 

3 
-

30 
10,000 

-
-

3,000 

3 
-

30 
10,000 

-
-

3,000 

3 
-

30 
10,000 

-
-

3,000 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

15,585 
-

51,950 
10,733 

-
-

1,417 

4,823 
-

16,077 
3,322 

-
-

476 

2,034 
-

6,779 
1,401 

-
-

1,150 

4,224 
-

14,080 
2,909 

-
-

1,359 

2,513 
-

8,377 
1,731 

-
-

867 
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Table C-7 
Alternative 7 - Limited Onsite Consolidation with Soil Cover at Building 1A Pond 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6MID 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6N 
Poten Geotextile (16 oz Nonwoven needle-punched) 

Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6S 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-8 (former rail spur) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

584 
389 

97 
0.12 

3,606 
3,005 
1,202 

0.75 

1,159 
966 
386 
0.24 

2,619 
2,183 

873 
0.54 

11,773 
5,886 
3,924 

2.43 

332 
221 

55 
0.07 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

SY 
CY 
CY 
AC 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-
-

3,000.00 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

1,751 
-
-

362 

10,818 
-

36,059 
7,450 

3,478 
-

11,594 
2,396 

7,858 
-

26,194 
5,412 

35,318 
-

117,728 
24,324 

996 
-
-

206 
Cover/Backfill Required Summary 

Cover for Repository (3,511) CY 
Backfill Required for OU5 (24,088) CY 

Total Cover/Backfill Required (27,598) CY 
Cover/Backfill Source Summary 

Total Cover/Backfill Required (27,598) CY 
Backfill Imported (27,598) CY 

Topsoil Required Summary 
Topsoil for Repository (1,284) CY 

Topsoil for OU5 (1,569) CY 
Total Topsoil Required (2,854) CY 

Topsoil Source Summary 
Stripped from Building 1A Pond 1,284 CY 

Total Topsoil Required (2,854) CY 
Poten Topsoil Imported (1,569) CY 
Imported Soil Costs 

Import Backfill 
Import Topsoil 
Soil Quality Testing for Imported Backfill 
Soil Quality Testing for Imported and Onsite Topsoil 
Soil Quality Testing for Imported Wetland-Like Soil 

27,598 
1,569 

1 
1 
1 

CY 
CY 
LS 
LS 
LS 

$ 
$ 
$ 
$ 
$ 

20 
15 

40,320 
4,320 

14,400 

$ 
$ 
$ 
$ 
$ 

551,966 
23,539 
40,320 

4,320 
14,400 
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Table C-7 
Alternative 7 - Limited Onsite Consolidation with Soil Cover at Building 1A Pond 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Building 1A Pond Replacement Permanent Stormwater Management 
Removals 

Remove 30" RCP 
Remove 30" RC FES and Riprap 
Plug 30" Opening in Existing Manhole 
Remove RC Manhole, 48" Dia. 
Remove 12" RCP 
Remove 12" RC FES 
Remove Wood Wall 
Plug 12" Opening in Existing Manhole 

Storm Structures 
RC Manhole 24" Dia., 6' Deep 
RC Manhole, 24" Dia., 16' Deep 
RC Manhole, 84" Dia., 8' Deep 
Outlet Structure 
12" RCP, CL. V 
12" RCP, CL. V, Directional Bore 
12" HDPE 
12" HDPE, Directional Bore 
12" RC FES 
30" RCP, CL. III 
12" Tideflex TF-1 Check Valve 
30" Tideflex TF-1 Check Valve 

Relocations 
Relocate 10" water main 
Relocate 2" gas main 

196 LF 
1 EA 
1 LS 
1 EA 

197 LF 
3 EA 
1 LS 
1 LS 

1 EA 
1 EA 
1 EA 
1 EA 

61 LF 
147 LF 
330 LF 
300 LF 

1 EA 
157 LF 

1 EA 
1 EA 

80 LF 
80 LF 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

10 
100 
200 
500 

10 
100 
100 
200 

1,500 
2,500 
7,000 
6,000 

32 
200 

30 
200 
550 

55 
4,000 
5,000 

60 
80 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

1,960 
100 
200 
500 

1,970 
300 
100 
200 

1,500 
2,500 
7,000 
6,000 
1,952 

29,400 
9,900 

60,000 
550 

8,635 
4,000 
5,000 

4,800 
6,400 

Well Modifications 
Abandon Monitoring Wells (W2N) 

Per Diem (# days x # persons) 
Well Sealing 

1 PERSON-DAY 
12 FT 

$ 
$ 

125 
15 

$ 
$ 

125 
180 

Final Improvements 
Remove decon pad 
Reestablish fence around entire West Area 
Establish fence around Building 1A Pond area 

Purchases for Floodplain and Wetland Mitigation 
Permanent Wetland 1N Impacts (1:1 replacement) minus credit 
Potential Mitigation Area Parcels 

1 LS 
2,562 LF 
1,380 FT 

0.35 ACRE 
1 LS 

$ 
$ 
$ 

$ 
$ 

2,500 
20 
20 

96,602 
50,000 

$ 
$ 
$ 

$ 
$ 

2,500 
51,240 
27,600 

34,095 
50,000 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

196,685 
282,900 

$ 

$ 
$ 

3,059,992 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 1,061,873 

$ 

$ 

3,539,577 

1,061,873 

Capital Total $ 4,600,000 
Operation and Maintenance 

Perimeter fence replacement ($40,000/10 years) 
Annual routine site maintenance (signs, tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Quarterly Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 

8,000 
4,500 
2,500 
5,000 

$ 
$ 
$ 
$ 

8,000 
4,500 
2,500 
5,000 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 6,000 

$ 

$ 

20,000 

6,000 

Annual Operation and Maintenance Total $ 26,000 

30-year O&M Total - No discount rate applied $ 780,000 
TOTAL CAPITAL & O&M $ 5,380,000 

1/26/2017 10:03 AM 
P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix C - Remedial Alternative Opinion of Cost\2017 Update Joslyn West Area FFS Cost Estimates.xlsx 



  

  
  

  

  
  

  
  
  

  
  
  

  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  

  
  
  

  

Table C-8A 
Alternative 8A - Limited Onsite Consolidation with Soil Cover at West Area (Offsite Floodplain Mitigation 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 1 LS $ 147,993 $ 147,993 
Temporary Erosion and Sediment Control 

Construction entrance into West Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 EA 
1,200 LF 

1 LS 

$ 
$ 
$ 

1,800 
3 

2,500 

$ 
$ 
$ 

1,800 
3,600 
2,500 

Site Preparation 
Remove existing fence 
Dewatering (pump to onsite system) 
Remove misc demolition debris present on surface 
Clearing and grubbing, chip and spread onsite- West Area 
Clearing and grubbing, chip and spread onsite- Southern Lots 
Access road aggregate (1,500' x 15' x 1' avg) 
Decontamination pad/liner/drainage for south end 
Decon water management 

2,562 LF 
1 LS 
1 LS 

4.33 AC 
0.19 AC 
833 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

3 
25,000 

1,000 
10,000 
10,000 

20 
15,000 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

7,686 
25,000 

1,000 
43,317 

1,928 
16,667 
15,000 
20,000 

Contaminated Soil Excavation and Consolidation 
Consolidation Required 

Excavate 3.5', and consolidate WA-2C 
Excavate 1.0', and consolidate WA-2D 
Excavate 3.5', and consolidate WA-3A 
Excavate 1.0', and consolidate WA-3B 
Excavate 3.5', and consolidate WA-4A 
Excavate 2.0', and consolidate WA-4B 
Excavate 3.5', and consolidate WA-6MID 
Excavate 3.5', and consolidate WA-6N 
Excavate 3.5', and consolidate WA-6S 

273 CY 
134 CY 
626 CY 
444 CY 
987 CY 
933 CY 

2,791 CY 
1,353 CY 
2,939 CY 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

8 
8 
8 
8 
8 
8 
8 
8 
8 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

2,185 
1,070 
5,006 
3,548 
7,895 
7,463 

22,328 
10,821 
23,516 

Subtotal Excavation Volume 10,479 CY 
Transport and Disposal to Subtitle D Landfill 

Excavate 2.5', stage, load, and transport WA-1A 
Excavate 2.0', stage, load, and transport WA-1B 
Excavate 2.5', stage, load, and transport WA-2A 
Excavate 2.0', stage, load, and transport WA-2B 
Excavate 2.5', stage, load, and transport WA-5 (former ice chute) 
Excavate 2.5', stage, load, and transport WA-7 
Excavate 2.5', stage, load, and transport WA-8 (former rail spur) 
Excavate 4.0', stage, load, and transport Southern Lots 

6,061 TON 
2,134 TON 
1,876 TON 

716 TON 
681 TON 

13,735 TON 
387 TON 

1,742 TON 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

25 
25 
25 
25 
25 
25 
25 
25 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

151,521 
53,340 
46,890 
17,907 
17,024 

343,373 
9,683 

43,556 
Total Excavation Weight 27,332 TON 
Total Excavation Volume 19,523 CY 

Construction of Onsite Repository 
Geotextile (16 oz Nonwoven needle-punched) 
Import / grade 1.5 ft engineered cover soil 
Import / grade 0.5' topsoil 
Upland planting/seeding 

6,837 SY 
3,160 CY 
1,139 CY 
1.41 ACRE 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

$ 
$ 
$ 
$ 

20,510 
-
-

4,238 
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Table C-8A 
Alternative 8A - Limited Onsite Consolidation with Soil Cover at West Area (Offsite Floodplain Mitigation 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Unit Total 
Item Quantity Unit Cost Cost 

OU5 Site Restoration 
WA-1A 

Geotextile (16 oz Nonwoven needle-punched) 5,195 SY $ 3 $ 15,585 
Import backfill - 1.5 ft 2,598 CY $ - $ -
Import 1.0' wetland-like soil 1,732 CY $ 30 $ 51,950 
Wetland planting/seeding 1.07 AC $ 10,000 $ 10,733 

WA-1B 
Import backfill - 1.5 ft 1,143 CY $ - $ -
Import 0.5' topsoil 381 CY $ - $ -
Upland planting/seeding 0.47 AC $ 3,000 $ 1,417 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 1,608 SY $ 3 $ 4,823 
Import backfill - 1.5 ft 804 CY $ - $ -
Import 1.0' wetland-like soil 536 CY $ 30 $ 16,077 
Wetland planting/seeding 0.33 AC $ 10,000 $ 3,322 

WA-2B 
Import backfill - 1.5 ft 384 CY $ - $ -
Import 0.5' topsoil 128 CY $ - $ -
Upland planting/seeding 0.16 AC $ 3,000 $ 476 

WA-2C 
Geotextile (16 oz Nonwoven needle-punched) 234 SY $ 3 $ 702 
Import backfill - 2.5 ft 195 CY $ - $ -
Import 1.0' wetland-like soil 78 CY $ 30 $ 2,341 
Wetland planting/seeding 0.05 AC $ 10,000 $ 484 

WA-2D 
Import backfill - 2.5 ft 334 CY $ - $ -
Import 0.5' topsoil 67 CY $ - $ -
Upland planting/seeding 0.08 AC $ 3,000 $ 249 

WA-3A 
Geotextile (16 oz Nonwoven needle-punched) 328 SY $ 3 $ 985 
Import backfill - 2.5 ft 274 CY $ - $ -
Import 1.0' wetland-like soil 109 CY $ 30 $ 3,284 
Wetland planting/seeding 0.07 AC $ 10,000 $ 679 

WA-3B 
Import backfill - 2.5 ft 205 CY $ - $ -
Import 0.5' topsoil 41 CY $ - $ -
Upland planting/seeding 0.05 AC $ 3,000 $ 153 

WA-4A 
Geotextile (16 oz Nonwoven needle-punched) 838 SY $ 3 $ 2,513 
Import backfill - 2.5 ft 698 CY $ - $ -
Import 1.0' wetland-like soil 279 CY $ 30 $ 8,377 
Wetland planting/seeding 0.17 AC $ 10,000 $ 1,731 

WA-4B 
Poten Import backfill - 1.5 ft 700 CY $ - $ -

Import 0.5' topsoil 233 CY $ - $ -
Upland planting/seeding 0.29 AC $ 3,000 $ 867 
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Table C-8A 
Alternative 8A - Limited Onsite Consolidation with Soil Cover at West Area (Offsite Floodplain Mitigation 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6MID 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6N 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6S 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 

Poten Wetland planting/seeding 
WA-8 (former rail spur) 

Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

584 SY 
389 CY 

97 CY 
0.12 AC 

2,392 SY 
1,994 CY 

797 CY 
0.49 AC 

1,159 SY 
966 CY 
386 CY 
0.24 AC 

2,046 SY 
1,705 CY 

682 CY 
0.42 AC 

11,773 SY 
5,886 CY 
3,924 CY 
2.43 AC 

332 SY 
221 CY 

55 CY 
0.07 AC 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-
-

3,000.00 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

1,751 
-
-

362 

7,177 
-

23,923 
4,943 

3,478 
-

11,594 
2,396 

6,138 
-

20,461 
4,228 

35,318 
-

117,728 
24,324 

996 
-
-

206 
Cover/Backfill Required Summary 

Cover for Repository (3,160) CY 
Backfill Required for OU5 (18,496) CY 

Total Cover/Backfill Required (21,656) CY 
Cover/Backfill Source Summary 

Potential Mitigation Area Soil Exported to OU5 12,792 CY 
Total Cover/Backfill Required (21,656) CY 

Backfill Imported (8,864) CY 

Topsoil Required Summary 
Topsoil for Repository (1,139) CY 

Topsoil for OU5 (1,003) CY 
Total Topsoil Required (2,142) CY 

Topsoil Source Summary 
Total Topsoil Required (2,142) CY 

Topsoil Imported (2,142) CY 

Wetland-Like Soils Source Summary 
Wetland-Like Soils Required (8,525) CY 

Wetland-Like Soils Imported (8,525) CY 
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Table C-8A 
Alternative 8A - Limited Onsite Consolidation with Soil Cover at West Area (Offsite Floodplain Mitigation 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Imported Soil Costs 
Potential Mitigation Area Soil Exported to OU5 
Import Backfill 
Import Topsoil 
Soil Quality Testing for Imported Backfill 
Soil Quality Testing for Imported and OnsiteTopsoil 
Soil Quality Testing for Imported Wetland-Like Soil 

12,792 CY 
8,864 CY 
2,142 CY 

1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 

8 
20 
15 

12,960 
4,320 

12,960 

$ 
$ 
$ 
$ 
$ 
$ 

102,336 
177,274 

32,132 
12,960 

4,320 
12,960 

OU5 Stormwater Management Plan (see Table C-10 for details) 1 LS $ 512,000 $ 512,000 
Potential Mitigation Area Costs (see Table C-12 for details) 1 LS $ 730,000 $ 730,000 
Final Improvements 

Remove decon pad 
Reestablish fence around entire West Area 

Purchases for Floodplain and Wetland Mitigation 
Permanent Wetland 1S Impacts (2.5:1 replacement) minus credit 
Potential Mitigation Area Parcels 

1 LS 
2,562 FT 

0.00 ACRE 
1 LS 

$ 
$ 

$ 
$ 

2,500 
20 

96,602 
50,000 

$ 
$ 

$ 
$ 

2,500 
51,240 

-
50,000 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

196,685 
282,900 

$ 

$ 
$ 

3,157,857 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 1,091,233 

$ 

$ 

3,637,442 

1,091,233 

Capital Total $ 4,730,000 
Operation and Maintenance 

Perimeter fence replacement ($40,000/10 years) 
Annual routine site maintenance (signs, tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Quarterly Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 4,800 

$ 

$ 

16,000 

4,800 

Annual Operation and Maintenance Total $ 20,800 

30-year O&M Total - No discount rate applied $ 624,000 
TOTAL CAPITAL & O&M $ 5,350,000 
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Table C-8B 
Alternative 8B - Limited Onsite Consolidation with Soil Cover at West Area (Onsite Floodplain Mitigation) 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Capital Costs 
Mobilization (general conditions & safety plan) 1 LS $ 125,465 $ 125,465 
Temporary Erosion and Sediment Control 

Construction entrance into West Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 EA 
3,110 LF 

1 LS 

$ 
$ 
$ 

1,800 
3 

2,500 

$ 
$ 
$ 

1,800 
9,330 
2,500 

Site Preparation 
Remove existing fence 
Dewatering (pump to onsite system) 
Remove misc demolition debris present on surface 
Clearing and grubbing, chip and spread onsite- West Area 
Clearing and grubbing, chip and spread onsite- Southern Lots 
Access road aggregate (1,500' x 15' x 1' avg) 
Decontamination pad/liner/drainage for south end 
Decon water management 

2,562 LF 
1 LS 
1 LS 

4.33 AC 
0.19 AC 
833 CY 

1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

3 
25,000 

1,000 
10,000 
10,000 

20 
15,000 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

7,686 
25,000 

1,000 
43,300 

1,900 
16,667 
15,000 
20,000 

Contaminated Soil Excavation and Consolidation 
Consolidation Required 

Excavate 3.5', and consolidate WA-2C 
Excavate 1.0', and consolidate WA-2D 
Excavate 3.5', and consolidate WA-3A 
Excavate 1.0', and consolidate WA-3B 
Excavate 3.5', and consolidate WA-4A 
Excavate 2.0', and consolidate WA-4B 
Excavate 3.5', and consolidate WA-6MID 
Excavate 3.5', and consolidate WA-6N 
Excavate 3.5', and consolidate WA-6S 

273 CY 
134 CY 
626 CY 
444 CY 
987 CY 
933 CY 

2,791 CY 
1,353 CY 
2,939 CY 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

8 
8 
8 
8 
8 
8 
8 
8 
8 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

2,185 
1,070 
5,006 
3,548 
7,895 
7,463 

22,328 
10,821 
23,516 

Subtotal Excavation Volume 10,479 CY 
Transport and Disposal to Subtitle D Landfill 

Excavate 2.5', stage, load, and transport WA-1A 
Excavate 2.0', stage, load, and transport WA-1B 
Excavate 2.5', stage, load, and transport WA-2A 
Excavate 2.0', stage, load, and transport WA-2B 
Excavate 2.5', stage, load, and transport WA-5 (former ice chute) 
Excavate 2.5', stage, load, and transport WA-7 
Excavate 2.5', stage, load, and transport WA-8 (former rail spur) 
Excavate 4.0', stage, load, and transport Southern Lots 

6,061 TON 
2,134 TON 
1,876 TON 

716 TON 
681 TON 

13,735 TON 
387 TON 

1,742 TON 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

25 
25 
25 
25 
25 
25 
25 
25 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

151,521 
53,340 
46,890 
17,907 
17,024 

343,373 
9,683 

43,556 
Total Excavation Weight 27,332 TON 
Total Excavation Volume 19,523 CY 

Construction of Onsite Repository 
Geotextile (16 oz Nonwoven needle-punched) 
Import / grade 1.5 ft engineered cover soil 
Import / grade 0.5' topsoil 
Upland planting/seeding 

6,837 SY 
3,160 CY 
1,139 CY 
1.41 ACRE 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

$ 
$ 
$ 
$ 

20,510 
-
-

4,238 
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Table C-8B
 
Alternative 8B - Limited Onsite Consolidation with Soil Cover at West Area (Onsite Floodplain Mitigation)
 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Unit Total 
Item Quantity Unit Cost Cost 

OU5 Site Restoration 
WA-1A 

Geotextile (16 oz Nonwoven needle-punched) 5,195 SY $ 3 $ 15,585 
Import backfill - 1.5 ft 2,598 CY $ - $ -
Import 1.0' wetland-like soil 1,732 CY $ 30 $ 51,950 
Wetland planting/seeding 1.07 AC $ 10,000 $ 10,733 

WA-1B 
Import backfill - 1.5 ft 1,143 CY $ - $ -
Import 0.5' topsoil 381 CY $ - $ -
Upland planting/seeding 0.47 AC $ 3,000 $ 1,417 

WA-2A 
Geotextile (16 oz Nonwoven needle-punched) 1,608 SY $ 3 $ 4,823 
Import backfill - 1.5 ft 804 CY $ - $ -
Import 1.0' wetland-like soil 536 CY $ 30 $ 16,077 
Wetland planting/seeding 0.33 AC $ 10,000 $ 3,322 

WA-2B 
Import backfill - 1.5 ft 384 CY $ - $ -
Import 0.5' topsoil 128 CY $ - $ -
Upland planting/seeding 0.16 AC $ 3,000 $ 476 

WA-2C 
Geotextile (16 oz Nonwoven needle-punched) 234 SY $ 3 $ 702 
Import backfill - 2.5 ft 195 CY $ - $ -
Import 1.0' wetland-like soil 78 CY $ 30 $ 2,341 
Wetland planting/seeding 0.05 AC $ 10,000 $ 484 

WA-2D 
Import backfill - 2.5 ft 334 CY $ - $ -
Import 0.5' topsoil 67 CY $ - $ -
Upland planting/seeding 0.08 AC $ 3,000 $ 249 

WA-3A 
Geotextile (16 oz Nonwoven needle-punched) 328 SY $ 3 $ 985 
Import backfill - 2.5 ft 274 CY $ - $ -
Import 1.0' wetland-like soil 109 CY $ 30 $ 3,284 
Wetland planting/seeding 0.07 AC $ 10,000 $ 679 

WA-3B 
Import backfill - 2.5 ft 205 CY $ - $ -
Import 0.5' topsoil 41 CY $ - $ -
Upland planting/seeding 0.05 AC $ 3,000 $ 153 

WA-4A 
Geotextile (16 oz Nonwoven needle-punched) 838 SY $ 3 $ 2,513 
Import backfill - 2.5 ft 698 CY $ - $ -
Import 1.0' wetland-like soil 279 CY $ 30 $ 8,377 
Wetland planting/seeding 0.17 AC $ 10,000 $ 1,731 

WA-4B 
Poten Import backfill - 1.5 ft 700 CY $ - $ -

Import 0.5' topsoil 233 CY $ - $ -
Upland planting/seeding 0.29 AC $ 3,000 $ 867 
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Table C-8B 
Alternative 8B - Limited Onsite Consolidation with Soil Cover at West Area (Onsite Floodplain Mitigation) 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

WA-5 (former ice chute) 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

WA-6MID 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6N 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-6S 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.5 ft 
Import 1.0' wetland-like soil 
Wetland planting/seeding 

WA-7 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 1.5 ft 
Import 1.0' wetland-like soil 

Poten Wetland planting/seeding 
WA-8 (former rail spur) 

Geotextile (16 oz Nonwoven needle-punched) 
Import backfill - 2.0 ft 
Import 0.5' topsoil 
Upland planting/seeding 

584 SY 
389 CY 

97 CY 
0.12 AC 

2,392 SY 
1,994 CY 

797 CY 
0.49 AC 

1,159 SY 
966 CY 
386 CY 
0.24 AC 

2,046 SY 
1,705 CY 

682 CY 
0.42 AC 

11,773 SY 
5,886 CY 
3,924 CY 
2.43 AC 

332 SY 
221 CY 

55 CY 
0.07 AC 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

3 
-
-

3,000 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-

30.00 
10,000.00 

3.00 
-
-

3,000.00 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

1,751 
-
-

362 

7,177 
-

23,923 
4,943 

3,478 
-

11,594 
2,396 

6,138 
-

20,461 
4,228 

35,318 
-

117,728 
24,324 

996 
-
-

206 
Cover/Backfill Required Summary 

Cover for Repository (3,160) CY 
Backfill Required for OU5 (18,496) CY 

Total Cover/Backfill Required (21,656) CY 
Cover/Backfill Source Summary 

Onsite Mitigation Area Soil for use on OU5 7,200 CY 
Total Cover/Backfill Required (21,656) CY 

Backfill Imported (14,456) CY 

Topsoil Required Summary 
Topsoil for Repository (1,139) CY 

Topsoil for OU5 (1,003) CY 
Total Topsoil Required (2,142) CY 

Topsoil Source Summary 
Total Topsoil Required (2,142) CY 

Topsoil Imported (2,142) CY 

Wetland-Like Soils Source Summary 
Wetland-Like Soils Required (8,525) CY 

Wetland-Like Soils Imported (8,525) CY 
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Table C-8B 
Alternative 8B - Limited Onsite Consolidation with Soil Cover at West Area (Onsite Floodplain Mitigation) 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Imported Soil Costs 
Onsite Mitigation Area Soil for use on OU5 
Import Backfill 
Import Topsoil 
Soil Quality Testing for Imported Backfill 
Soil Quality Testing for Imported and OnsiteTopsoil 
Soil Quality Testing for Imported Wetland-Like Soil 

7,200 CY 
14,456 CY 

2,142 CY 
1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 
$ 
$ 

8 
20 
15 

21,600 
4,320 

12,960 

$ 
$ 
$ 
$ 
$ 
$ 

57,600 
289,114 

32,132 
21,600 

4,320 
12,960 

OU5 Stormwater Management Plan (see Table C-11 for details) 1 LS $ 440,000 $ 440,000 
Potential Mitigation Area Costs (see Table C-13 for details) 1 LS $ 270,000 $ 270,000 
Final Improvements 

Remove decon pad 
Reestablish fence around entire West Area 

Purchases for Floodplain and Wetland Mitigation 
Permanent Wetland 1S Impacts (2.5:1 replacement) minus credit 

1 LS 
2,562 FT 

1.36 ACRE 

$ 
$ 

$ 

2,500 
20 

63,650 

$ 
$ 

$ 

2,500 
51,240 

86,564 
Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

196,685 
282,900 

$ 

$ 
$ 

2,721,322 

196,685 
282,900 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 960,272 

$ 

$ 

3,200,907 

960,272 

Capital Total $ 4,160,000 
Operation and Maintenance 

Perimeter fence replacement ($40,000/10 years) 
Annual routine site maintenance (signs, tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Quarterly Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 
1 LS 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

$ 
$ 
$ 
$ 

4,000 
4,500 
2,500 
5,000 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 4,800 

$ 

$ 

16,000 

4,800 

Annual Operation and Maintenance Total $ 20,800 

30-year O&M Total - No discount rate applied $ 624,000 
TOTAL CAPITAL & O&M $ 4,780,000 
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Table C-9 
OU 5 Stormwater Management Plan- Alternatives 2 through 5 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Temporary Stormwater Management 

Sheet Pile 935' to direct flow around WA-7 14,025 SF $ 25 $ 350,625 
Permanent Stormwater Management 

WA-5 (Former Ice Chute) 
Build up area of former ice chute to prevent direct connection to lake 

Pipe to North 
Water supply and fire hydrant relocation 
Furnish and Install 30" dia. HDPE manhole, 9.8' deep 
Furnish and Install Precast 72" dia. RC manhole, 7.5' deep 
30" HDPE Pipe, solid wall fused 
30" HDPE Flared End Section 
Riprap and Granular Filter 
Common Excavation 

Building 1B Pond (Roof Drainage) 
Remove, decon and dispose/recycle existing 24" RCP 
Remove, decon and dispose/recycle existing 24" RC Flared End Section 
24" HDPE Pipe, solid wall fused 

South Swale 
Import Common Fill and berm swale end and around soil amendment 
Common Excavation 
Furnish and Install 30" dia. HDPE Manhole, 4' deep 
8" Perforated HDPE 
Soil Amendment (20% compost, 40% sand, 40% topsoil) 

Pipe to West 
Import Common Fill and cover Pipe to West 
24" HDPE Pipe, solid wall fused 
24" HDPE Flared End Section 
24" Tideflex TF-1 Check Valve 
Riprap and Granular Filter 

Biofiltration Basin 
Soil Amendment (20% compost, 40% sand, 40% topsoil) 
Seeding 
HDPE Liner 
Anchor Trenching for HDPE Liner 

292 CY 

1 LS 
10 FT 

8 FT 
903 LF 

1 EA 
25 CY 

149 CY 

92 LF 
1 EA 

42 LF 

785 CY 
388 CY 

4 FT 
477 LF 
565 CY 

111 CY 
255 LF 

1 EA 
1 EA 

10 CY 

740 CY 
0.23 AC 

1,111 SY 
360 LF 

$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

20 

13,000 
500 
900 

80 
700 

50 
5 

30 
100 

60 

20 
5 

300 
25 
35 

20 
60 

600 
5,000 

50 

35 
10,000 

3 
8 

$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

5,838 

13,000 
4,900 
6,750 

72,240 
700 

1,250 
745 

2,760 
100 

2,520 

15,704 
1,938 
1,200 

11,925 
19,787 

2,220 
15,300 

600 
5,000 

500 

25,900 
2,296 
3,333 
2,880 

Site Restoration 
Remove (or drive deeper) sheet piling around WA-7 

Pipe to North 
Import 0.5' topsoil 
Upland planting/seeding 

Building 1B Pond 
Import 0.5' topsoil 
Upland planting/seeding 

South Swale 
Import 0.5' topsoil 
Upland planting/seeding 

Settling Basin 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill 
Import 0.5' topsoil 
Upland planting/seeding 
Plant trees 

Biofiltration Basin 
Excavate and create basin 
Export excess soil to settling basin and berm construction 
Import 0.5' topsoil 
Upland planting/seeding 
Plant trees 

14,025 SF 

313 CY 
0.39 ACRE 

14 CY 
0.02 ACRE 

14 CY 
0.02 ACRE 

690 SY 
932 CY
167 CY
0.2 ACRE 

1 LS 

232 CY
34 CY
74 CY
0.1 ACRE 

1 LS 

$ 

$ 
$ 

$ 
$ 

$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

2 

15 
3,000 

15 
3,000 

15 
3,000 

3 
20 
15 

3,000 
1,500 

20 
8 

15 
3,000 
1,500 

$ 

$ 
$ 

$ 
$ 

$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

28,050 

4,696 
1,164 

216 
54 

216 
54 

2,069 
18,647 

2,498 
619 

1,500 

4,640 
269 

1,111 
275 

1,500 

1/26/2017 10:03 AM 
P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix C - Remedial Alternative Opinion of Cost\2017 Update Joslyn West Area FFS Cost Estimates.xlsx 



       
       
       
     

       
         
         
         
     

  
  

 

 

Table C-9 
OU 5 Stormwater Management Plan- Alternatives 2 through 5 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Unit Total 
Cost CostItem Quantity Unit 

Imported Backfill Soil Summary 
WA-5 Former Ice Chute Fill (292) 

Backfill Over Pipe West to Lake (111) 
Backfill for Southern Lots and Settling Basin (232) 

TOTAL (635) 
Imported Topsoil Summary 

Pipe to North (313) 
Building 1B Pond (14) 

South Swale (14) 
Southern Lots and Settling Basin Area (74) 

TOTAL (416) 
Soil Testing 

Soil Quality Testing for Imported Backfill 1 LS $ 1,440 $ 1,440 
Soil Quality Testing for Imported Topsoil 1 LS $ 1,440 $ 1,440 

TOTAL $ 640,469 

$ 640,000 
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Table C-10 
OU 5 Stormwater Management Plan- Alternatives 6, 7 & 8A 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit UnitCost 
Total 
Cost 

Temporary Stormwater Management 
South Swale 

Import fill and create swale diversion 
Stormwater Diversion 

Sheet Pile 935' to direct flow around WA-7 
Pump Building 1B Manhole 

30 CY 

14,025 SF 
1 LS 

20$ 

25$ 
26,000$ 

$ 

$ 
$ 

600 

350,625 
26,000 

Permanent Stormwater Management 
WA-5 (Former Ice Chute) 

Build up area of former ice chute to prevent direct connection to lake 
WA-8 (Former Rail Spur) 

Build up area of railroad spur to recreate DNR jurisdictional boundary 
Building 1B Pond (Roof Drainage) 

Remove, decon and dispose/recycle existing 24" RCP 
Remove, decon and dispose/recycle existing 24" RC Flared End Section 
24" RCP, CL. III 
24" RC Flared End Section 

Pipe to West 
24" RCP, CL. III 
24" RC Flared End Section 
24" Tideflex TF-1 Check Valve 
Riprap and Granular Filter 

Biofiltration Basin 
Soil Amendment (20% compost, 40% sand, 40% topsoil) 
Seeding 
HDPE Liner 
Anchor Trenching for HDPE Liner 

292 CY 

43 CY 

92 LF 
1 EA 

92 LF 
1 EA 

255 LF 
1 EA 
1 EA 

10 CY 

740 CY 
0.23 AC 

1,111 SY 
360 LF 

20$ 

20$ 

30$ 
100$ 

40$ 
600$ 

40$ 
1,200$ 
5,000$ 

50$ 

35$ 
10,000$ 

3$ 
8$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

5,838 

860 

2,760 
100 

3,680 
600 

10,200 
1,200 
5,000 

500 

25,900 
2,296 
3,333 
2,880 

Site Restoration 
Remove swale diversion 
Remove (or drive deeper) sheet piling around WA-7 

Pipe to Lake 
Import 0.5' topsoil 
Upland planting/seeding 

Building 1B Pond 
Import 0.5' topsoil 
Upland planting/seeding 

Settling Basin and Berm 
Geotextile (16 oz Nonwoven needle-punched) 
Import backfill/create berm 
Import 0.5' Topsoil 
Upland planting/seeding 
Plant trees 

Biofiltration Basin 
Excavate and create basin 
Export excess soil to settling basin and berm construction 
Import 0.5' Topsoil 
Upland planting/seeding 
Plant trees 

1 LS 
14,025 SF 

30 CY 
0.04 ACRE 

17 CY 
0.02 ACRE 

690 SY 
1,245 CY 

167 CY 
0.2 ACRE 

1 LS 

232 CY 
34 CY 
74 CY 
0.1 ACRE 

1 LS 

200$ 
2$ 

15$ 
3,000$ 

15$ 
3,000$ 

3$ 
20$ 
15$ 

3,000$ 
1,500$ 

8$ 
8$ 

15$ 
3,000$ 
1,500$ 

$ 
$ 

$ 
$ 

$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

200 
28,050 

444 
110 

256 
63 

2,069 
24,894 

2,498 
619 

1,500 

1,856 
269 

1,111 
275 

1,500 
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Table C-10 
OU 5 Stormwater Management Plan- Alternatives 6, 7 & 8A 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Total 
Item Quantity Unit UnitCost Cost 

Imported Backfill Soil Summary 
South Swale (30) 

WA-5 (Former Ice Chute) (292) 
WA-8 (Former Rail Spur) (43) 
Settling Basin and Berm (1,245) 

TOTAL (1,610) 
Imported Topsoil Summary 

Pipe to Lake (30) 
Building 1B Pond (17) 

Settling Basin and Berm (167) 
Biofiltration Basin (74) 

TOTAL (287) 
Soil Testing 

Soil Quality Testing for Imported Backfill 1 LS $ 2,880 $ 2,880 
Soil Quality Testing for Imported Topsoil 1 LS $ 1,440 $ 1,440 

TOTAL $ 512,000 

1/26/2017 10:03 AM 
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Table C-11 
OU 5 Stormwater Management Plan- Alternative 8B 
Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit UnitCost 
Total 
Cost 

Temporary Stormwater Management 
South Swale 

Import fill and create swale diversion 
Stormwater Diversion 

Sheet Pile 935' to direct flow around WA-7 
Pump Building 1B Manhole 

30 CY 

14,025 SF 
1 LS 

20$ 

25$ 
26,000$ 

$ 

$ 
$ 

600 

350,625 
26,000 

Permanent Stormwater Management 
WA-5 (Former Ice Chute) 

Build up area of former ice chute to prevent direct connection to lake 
WA-8 (Former Rail Spur) 

Build up area of railroad spur to recreate DNR jurisdictional boundary 
Building 1B Pond (Roof Drainage) 

Remove, decon and dispose/recycle existing 24" RCP 
Remove, decon and dispose/recycle existing 24" RC Flared End Section 
24" RCP, CL. III 
24" RC Flared End Section 

Pipe to West 
24" RCP, CL. III 
24" RC Flared End Section 
24" Tideflex TF-1 Check Valve 
Riprap and Granular Filter 

292 CY 

43 CY 

92 LF 
1 EA 

92 LF 
1 EA 

255 LF 
1 EA 
1 EA 

10 CY 

20$ 

20$ 

30$ 
100$ 

40$ 
600$ 

40$ 
1,200$ 
5,000$ 

50$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

5,838 

860 

2,760 
100 

3,680 
600 

10,200 
1,200 
5,000 

500 
Site Restoration 

Remove swale diversion 
Remove (or drive deeper) sheet piling around WA-7 

Pipe to Lake 
Import 0.5' topsoil 
Upland planting/seeding 

Building 1B Pond 
Import 0.5' topsoil 
Upland planting/seeding 

1 LS 
14,025 SF 

30 CY 
0.04 ACRE 

17 CY 
0.02 ACRE 

200$ 
2$ 

15$ 
3,000$ 

15$ 
3,000$ 

$ 
$ 

$ 
$ 

$ 
$ 

200 
28,050 

444 
110 

256 
63 

Imported Backfill Soil Summary 
South Swale (30) 

WA-5 (Former Ice Chute) (292) 
WA-8 (Former Rail Spur) (43) 

TOTAL (365) 
Imported Topsoil Summary 

Pipe to Lake (30) 
Building 1B Pond (17) 

TOTAL (47) 
Soil Testing 

Soil Quality Testing for Imported Backfill 
Soil Quality Testing for Imported Topsoil 

1 LS 
1 LS 

1,440$ 
1,440$ 

$ 
$ 

1,440 
1,440 

TOTAL $ 440,000 
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Table C-12 
Potential Mitigation Area Preparation and Restoration- Alternatives 4, 5, & 8A 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Temporary Erosion, Sediment, and Traffic Control 
Traffic control 
Construction entrance into Potential Mitigation Area 
Establish silt fence 
Other erosion control items for NPDES requirements 

1 LS 
1 EACH 

700 LF 
1 LS 

$ 
$ 
$ 
$ 

5,000 
1,800 

3 
1,000 

$ 
$ 
$ 
$ 

5,000 
1,800 
2,100 
1,000 

Site Preparation 
Remove 18" RCP 
Remove 18" RC Flared End Section 
Remove Pond Weir 
Dewatering 
Clearing and grubbing, chip and spread onsite 
Access road aggregate (1,200' x 15' x 1' avg) 
Decon water management 

8 LF 
1 LS 
1 LS 
1 LS 

4.35 ACRE 
667 CY 

1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

10 
100 
500 

6,000 
5,000 

20 
20,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

80 
100 
500 

6,000 
21,743 
13,333 
20,000 

Site Restoration 
Excavate 1', stage, and load peat 
Transport and dispose peat 
Geotextile (16 oz Nonwoven needle-punched) 
Export additional inorganic soil for remediation 
Regrade onsite organic soil 
Wetland planting/seeding 
Import 0.5' topsoil for new wetland buffer 
Buffer planting/seeding 
Wetland credit 
Plant trees 

4,369 TON 
4,369 TON 

14,895 SY 
12,792 CY 

3,366 CY 
5.63 ACRE 
874 CY 
1.08 ACRE 
1.72 ACRE 

1 LS 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

8 
25 
3 
-
5 

10,000 
15 

10,000 
-

25,000 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

34,953 
109,229 

44,685 
-

16,830 
56,294 
13,103 
10,829 

-
25,000 

Soil Testing 
Soil Quality Testing for Imported Topsoil 1 LS $ 1,440 $ 1,440 

Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

38,402 
76,804 

$ 

$ 
$ 

384,020 

38,402 
76,804 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 149,768 

$ 

$ 

499,226 

149,768 

Capital Total $ 650,000 
Operation and Maintenance 

Annual routine maintenance and repairs (tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Wetland Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 

$ 
$ 
$ 

4,500 
2,500 
5,000 

$ 
$ 
$ 

4,500.00 
2,500.00 
5,000.00 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 3,600 

$ 

$ 

12,000.00 

3,600.00 

Annual Operation and Maintenance Total $ 15,600.00 

5-year O&M Total - No discount rate applied $ 78,000.00 
TOTAL $ 730,000 
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Table C-13 
Onsite Mitigation Area Preparation and Restoration- Alternative 8B 
Focused Feasibility Study - Operable Unit 5 
Joslyn Manufacturing & Supply Co. Site 
Brooklyn Center, Minnesota 

Item Quantity Unit 
Unit 
Cost 

Total 
Cost 

Temporary Erosion and Sediment Control 
Miscellaneous erosion control items for NPDES requirements 1 LS $ 2,500 $ 2,500 

Site Preparation 
Dewatering 
Clearing and grubbing, chip and spread onsite 

1 LS 
1.2 ACRE 

$ 
$ 

6,000 
5,000 

$ 
$ 

6,000 
6,200 

Site Restoration 
Excavate/regrade mitigation area 
Reuse soil onsite for clean cover/backfill 
Import 0.5' topsoil 
Upland planting/seeding 
Plant trees 

7,200 CY 
7,200 CY 
1,000 CY 

1.2 ACRE 
1 LS 

$ 
$ 
$ 
$ 
$ 

8 
-

15 
3,000 

25,000 

$ 
$ 
$ 
$ 
$ 

57,600 
-

15,000 
-

25,000 
Direct Subtotal 

Engineering (Design, Permitting, & Admin) 
Construction (Mgmt, Oversight, Survey, & Reporting) 

1 LS 
1 LS 

$ 
$ 

11,230 
22,460 

$ 

$ 
$ 

112,300 

11,230 
22,460 

Direct and Indirect Subtotal 

Contingency 30% 1 LS $ 43,797 

$ 

$ 

145,990 

43,797 

Capital Total $ 190,000 
Operation and Maintenance 

Annual routine maintenance and repairs (tree cleanup, etc) 
Annual wetland vegetation monitoring and maintenance 
Wetland Site Inspection and Annual Report 

1 LS 
1 LS 
1 LS 

$ 
$ 
$ 

4,500 
2,500 
5,000 

$ 
$ 
$ 

4,500.00 
2,500.00 
5,000.00 

Direct Subtotal 

O&M Contingency 30% 1 LS $ 3,600 

$ 

$ 

12,000.00 

3,600.00 

Annual Operation and Maintenance Total $ 15,600.00 

5-year O&M Total - No discount rate applied $ 78,000.00 
TOTAL $ 270,000 
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Technical Memorandum 

To: Project File 
From: Eric Lund, PE (Barr Engineering Co.) 
Subject: Joslyn OU-5; Evaluation of Effect of Draft SRV Revisions on Selected Remedy 
Date: January 4, 2017 
Project: 23270110.03 

This technical memorandum has been prepared for inclusion as an Appendix to the Focused Feasibility 
Study (FFS). The supporting analytical data is included or discussed in the FFS. 

Background 
The Minnesota Pollution Control Agency (MPCA) has been working on revising the Soil Reference Values 
(SRVs) and issued draft SRVs for public review and comment in the fall of 2016 (MPCA, 2016). The fall 
2016 SRVs are the third draft SRVs issued since the MPCA began the SRV update process, and it is 
possible the draft SRVs may change again before the guidance is finalized. It is anticipated that the draft 
SRVs will be finalized sometime in early 2017. The FFS will be published prior to the MPCA finalizing the 
draft SRVs. It is also probable that the MPCA will have selected the OU5 remedy before these changes are 
finalized. Therefore, the current SRVs remain as the appropriate criteria upon which remedy decisions are 
based in the FFS. Nevertheless, Barr compared historical soil data collected from the West Area (including 
the Southern Lots) to the draft SRVs to determine if the draft SRVs, if applied to the site, would have an 
effect on the proposed remedy. 

Table 1 provides a summary of the current and draft SRVs for the site contaminants of concerns (COCs), 
which are polycyclic aromatic hydrocarbons (PAHs), expressed as benzo(a)-pyrene equivalents [B(a)P-eq.]; 
pentachlorophenol [PCP]; and polychlorinated dibenzo-p-dioxins/furans [dioxins], expressed as 
tetrachlorodibenzo-p-dioxin equivalents [TCDD-eq]. 

Table 1 – Draft SRV Revisions for Site COCs 

B(a)P – eq Pentachlorophenol TCDD-eq 

Current SRV – Residential 2 mg/kg 80 mg/kg 20 ng/kg 

Draft SRV – Residential 1 mg/kg 8.6 mg/kg 5 ng/kg 

Current SRV – Commercial / Industrial 3 mg/kg 120 mg/kg 35 ng/kg 

Draft SRV – Commercial/ Industrial 14 mg/kg 46 mg/kg 27 ng/kg 

Barr Engineering Co.   4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435   952.832.2600 www.barr.com 

http:www.barr.com
http:23270110.03


  
   

     
   
  

  

 
   

     
  

        
      

  
    

   
     

   
    

 
    

  
  
    

       
 

  
    

      
    

  
  

        
    

    
   

 
      

  

  

To: Project File 
From: Eric Lund, PE (Barr Engineering Co.) 
Subject: Joslyn OU-5; Evaluation of Effect of Draft SRV Revisions on Selected Remedy 
Date: January 4, 2017 
Page: 2 

West Area (Commercial / Industrial SRVs) 
There are several historic sample results that exceed the draft SRVs but not the current SRVs. These 
sample results are all either PCP or pyrene, as summarized below: 

•	 PCP: The PCP concentrations detected in several samples from the southern half of OU-5 exceeds 
the draft SRV but not the existing SRV. The exceedances are primarily surface soil samples, with 
the deepest of the samples being collected from a depth of 2.5 feet below ground. For each of 
these instances, an existing SRV was already exceeded, either in the same sample location or from 
a nearby location. Therefore, the remedy proposed in Alternative 8B already addresses these soils. 

•	 Pyrene: Pyrene is not a site COC; however, because the draft SRV (44 mg/kg) is significantly less 
than the existing SRV (5,800 mg/kg), there would be several new exceedances of the draft SRVs. 
Those exceedances are from surficial soil samples C-5 and C-5R (WA-4) and E-3 (WA-7). Similar to 
the PCP exceedances detailed above, the new exceedances would already be addressed by 
excavation under the proposed remedy for Alternative 8B. 

Southern Lots (Residential SRVs) 
Samples collected from the southern lots, or immediately adjacent to the southern lots (i.e., the A-series), 
were compared to the draft residential SRVs. There were several instances in which the calculated B(a)P-eq 
or TCDD-eq concentration would exceed the draft SRVs only when using a non-zero value (either 0.5x or 
1x the reporting limit) for results of individual constituents that were less than the reporting limit. With the 
exception of the two instances detailed below, the results would not exceed the draft SRVs when the 
equivalent concentrations were calculated using zero for results less than the reporting limit. 

•	 TCDD-eq: The TCDD-eq concentration in sample RES1-SI1 exceeds the draft Residential SRV for 
this sample, which was collected from the upper foot from the southern lots. Although the draft 
SRV would be exceeded, the proposed remedy for Alternative 8B already includes excavation of 
these soils in Southern Lots. 

•	 PCP: The PCP concentration in sample A-3 (2.5-4’) exceeds the draft Residential SRV but not the 
draft Commercial / Industrial SRV. The sample location is immediately adjacent to the southern 
lots. Therefore, the Residential SRV was conservatively evaluated in this memo for consistency 
with previous reports (Barr, 2009). Although the Industrial criteria is likely the appropriate criteria 
for the specific sample location, further evaluation of the criteria is not necessary because the 
dioxin concentration exceeds both the current and draft SRVs in the same sample. Therefore, the 
remedy proposed in Alternative 8B in this area already addressed these soils. 

P:\Mpls\23 MN\27\2327110\WorkFiles\West Area\FFS\FFS Update 2016\Appendix D - SRV Memo\Appendix D Draft SRV Memo.docx 



  
   

     
   
  

  

 
    

      
   

          
      

     
   

 
 

  

  

 

To: Project File 
From: Eric Lund, PE (Barr Engineering Co.) 
Subject: Joslyn OU-5; Evaluation of Effect of Draft SRV Revisions on Selected Remedy 
Date: January 4, 2017 
Page: 3 

Conclusion 
As the current SRVs will be in effect when the FFS revision 3 is submitted and likely when the MPCA 
selects the remedy for OU5, Alternative 8B has appropriately relied upon or used the current SRVs. 
However, the draft SRVs could be in effect shortly thereafter and perhaps before the planned remedy 
(Alternative 8B) is complete. Therefore, Barr compared the draft SRVs to OU5 soil data. The comparison 
indicated that the OU5 soils that exceed the draft SRVs would already be addressed by the remedial 
actions proposed in Alternative 8B. Therefore, it is not necessary to modify Alternative 8B based on draft 
SRVs if they are finalized before remedy completion. 

References 
Barr, 2009. Letter from Dale Finnesgaard (Barr) to Steve Schoff (MPCA) regarding Southern Lot Soil Quality 

– Joslyn Manufacturing Site. December 2, 2009. 

MPCA, 2016. Soil Reference Value Technical Support Document. September, 2016. 
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