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Dear Mr. Peterson, 

On behalf of the City of Oshkosh (City), AECOM, Inc. has prepared the attached Analysis of Brownfield 
Cleanup Alternatives (ABCA) consistent with requirements of the Wisconsin Department of Natural 
Resources, Ready for Reuse Grant.  This ABCA has been prepared for Redevelopment Parcel H located at 
the northwest corner of the intersection of Marion Road and Pearl Avenue, Oshkosh, Wisconsin.  This 
ABCA provides an overview of site conditions, site cleanup objectives, and provides a review of remedial 
options.  In addition, this ABCA includes an analysis of green cleanup criteria. 

If you have any questions regarding the ABCA, please contact Mr. Paul Killian (920.406-3165), or Mr. 
Andrew Mott (920.235.0270).  We appreciate your review of this document and support of the 
redevelopment efforts of the City of Oshkosh. 

Respectfully, 
 
 
 
Andrew G. Mott, P.G., C.P.G.      Paul J. Killian, P.E. 
Project Hydrogeologist       Principal Engineer 
 
Cc: Mr. Darlene Brandt, Assistant Director of Planning Services 
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1.0   Introduction 

On behalf of the City of Oshkosh, Wisconsin (City), AECOM, Inc. (AECOM) has prepared this Analysis of 
Brownfield Cleanup Alternatives (ABCA) for Redevelopment Parcel H located within the Marion Road/Pearl 
Avenue Redevelopment Area northwest of the intersection of Marion Road and Jackson Street in Oshkosh, 
Wisconsin (site).  The Marion Road/Pearl Avenue redevelopment area is a former industrial riverfront corridor 
that essentially links the University of Wisconsin-Oshkosh campus to downtown Oshkosh.  The Brownfield 
properties within the redevelopment area have significant redevelopment potential, but are hindered by the 
challenges related to environmental contamination and unsuitable nature of fill material to support surface 
features.  The project site can be located on the attached Figure 1. 

To attract redevelopment opportunities consistent with the prime location of the site, the City of Oshkosh 
Redevelopment Authority submitted an application for Brownfield redevelopment funding through the 
Wisconsin Department of Natural Resources Ready for Reuse program to offset the expenses related to 
environmental management of subsurface soils and waste fill material.  Although this ABCA was prepared to 
evaluate cleanup alternatives for the entire area of Parcel H, the Ready for Reuse grant will specifically be 
applied to the planned redevelopment of the northern portion of Parcel H where planned development consists 
of an 11,670 square foot mixed use building and a 4,950 square foot office building.    
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2.0   Site Description and History 

2.1 Site Location and Description 
Parcel H is located northwest of the intersection of Marion Road and Jackson Street in the City of Oshkosh, 
Wisconsin.  The site encompasses approximately 4.9 acres and is located in the Southeast ¼ of the Northeast 
¼ of Section 23, Township 18 North, Range 16 East, in the City of Oshkosh, Winnebago County, Wisconsin.  
The site includes several former properties including Wisconsin Automated Machinery, Jackson Glass, Zion 
Eldercare, Hildebrandt Service Station, and Stadtmueller Manufacturing.  The property is owned by the City 
and has street frontage along Marion Road and Jackson Street.  Former industrial buildings that once 
occupied the site have been razed.   

2.2 Site History 
The individual parcels, collectively referred to as Parcel H, were historically used for a variety of industrial 
purposes dating back to at least 1890.  Sanborn Fire Insurance (Sanborn) maps from the years 1890, 1903, 
1949, and 1957 were reviewed.  The 1890 Sanborn map indicates Radford Lumberyard was located on the 
west side of the subject property and the Williamson Lumberyard was located on the east side of the property.  
The 1903 Sanborn map indicates that a sash, door, and blind factory had replaced the Radford Lumberyard on 
the west side of the property.  Three large drying kilns are depicted next to this factory.  A lumberyard storage 
area is located on the east end of the property.  Reliance Boiler Works is shown at the location between the 
former Zion Eldercare site (located to the south of the subject property) and the former Triangle Bar property 
(located to the southeast), where a parking lot is now located.  The 1949 Sanborn map indicates that the Bell 
Machine Company occupied the west and east ends of the property.  By 1949, the Reliance Boiler Works had 
been replaced by the Morrison Brass and Aluminum Foundry.   

2.3 Subsurface Assessment Findings 
Several subsurface investigations have been performed on the site to further characterize environmental 
conditions at Parcel H.  Environmental sampling conducted on these parcels suggests that this area of the city 
has historically been the subject of uncontrolled fill deposits.  The thickness of the fill generally ranges from 
about 5 feet to over 10 feet.  This fill material typically includes wood waste, foundry sand, and organic 
material.  Chemicals of concern characteristic of this fill material include polynuclear aromatic hydrocarbons 
(PAHs), Volatile Organic Compounds (VOCs) lead, and occasionally arsenic.  Although many of the historical 
businesses that occupied these properties are no longer operating, the environmental issues of concern are 
generally characteristic of the fill material and are not related to the previous property owners or more recent 
manufacturing operations.   

2.4 Subsurface Assessment Conclusions 
Based on results of the subsurface assessments, concentrations of lead, arsenic and several PAH compounds 
represent a potential direct contact risk to human health.  Additionally, VOCs (benzene, bromomethane, and 
trichloroethene) were detected in several soil samples at concentrations that represent a potential risk to 
groundwater quality.  Because of the elevated lead, arsenic and PAHs, fill soils at the site should be managed 
as impacted material during site redevelopment and excess fill soils generated during redevelopment should 
be managed as solid waste.  While not anticipated, fill materials may be considered a hazardous waste 
depending on specific chemical characteristics. 
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Groundwater quality is not expected to be impacted significantly and active groundwater remediation is not 
anticipated.  If construction dewatering is necessary during redevelopment, discharge will be monitored and 
directed to the sanitary sewer.
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3.0   Potential Exposure Pathways 

3.1 Soil 
Potential exposure pathways were evaluated by comparing analytical data collected at the site with Soil 
Cleanup Standards established under Chapter NR 720, Wisconsin Administration Code.  These standards 
were established for the remediation of soil contamination, which result in restoration of the environment to the 
extent practicable; minimize harmful effects to the air, lands, and waters of the state; and are protective of 
public health, safety and welfare, and the environment.  These soil cleanup standards apply to all remedial 
actions taken by responsible parties to address soil contamination after an investigation has been conducted 
at a site that is subject to regulation.   

Soil cleanup standards are established based on one of the following controlling criteria:   

1) Soil quality that would cause a violation of a groundwater quality standards;  

2) An impact on soil quality or groundwater quality that would cause a violation of a surface water quality 
standard contained on Chapters NR 102 to 106,  

3) Soil quality that would cause a violation of an air quality standard contained in Chapters NR 400 
to 499, and 

4) Soil quality that represents a risk to human health as a result of direct contact, including ingestion.  
The controlling criteria depend, in part, on the physical and toxicological characteristics of the 
chemicals of concern.  For the chemicals of concern identified at the site, non-industrial direct contact 
Residual Contaminate Levels (RCLs) were used as soil cleanup objectives for this site.  

Based on soil analytical results from previous subsurface investigations at the site, a potential exposure 
pathway for direct contact exists at the site.  Drawing 2007-3 indicates soil sample locations and 
corresponding soil analytical test results. 

3.2 Groundwater 
Potential exposure pathways were evaluated by comparing analytical data collected at the site with 
Chapters NR 140 and NR 160 of the Wisconsin Administrative Code which establish groundwater quality 
standards for substances detected in or having a reasonable probability of entering the groundwater 
resources of the state.  Two sets of standards are established:  1) enforcement standard (ES) and 
2) Preventive Action Limit (PAL).  The ES is a health-risk based concentration and when exceeded, usually 
results in further subsurface investigation, remedial action requirements, or monitoring.  ES concentrations 
are generally based on federal drinking water quality standards.  The PAL is typically established at 10% of 
the ES for substance with carcinogenic mutageneric or teratogenic properties.  The PAL is established at 
20% of the ES for substances of public health concern.  Groundwater quality ES concentrations outlined in 
Chapter NR 140 represents groundwater cleanup criteria for this site. 

Based on results of groundwater samples collected from monitoring wells installed on Parcel H, arsenic, lead, 
benzene, bromomethane, vinyl chloride, benzo(a)pyrene and/or benzo(b)fluoranthene concentrations exceed 
groundwater cleanup objectives at several locations.  Drawing 2007-4 indicates locations of the monitoring 
wells and corresponding groundwater analytical test results.  Results of groundwater monitoring suggest that 
impacts will not limit redevelopment of the site but groundwater will need to be managed properly during 
construction.  Accordingly, this ABCA is limited to soil cleanup alternatives, with the understanding that by 
addressing impacted soil, the source of groundwater quality degradation will be mitigated and environmental 
closure can be granted. 
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3.3 Vapor Intrusion 
Vapor intrusion or the migration of volatile chemicals from the subsurface into overlying buildings was 
evaluated for the site by comparing analytical data collected at the site with generic site specific screening 
levels (SSLs) calculated using the EPA Soil Screening Level website (http://risk.lsd.ornl.gov/epa/ssl1.htm).  
The EPA Risk Assessment Guidance website allows users to carry out algorithms to determine SSLs.  The 
EPA website is linked to current toxicological data and chemical/physical properties for various compounds.  
EPA default values in the calculations were replaced with WDNR default values for non-industrial sites as 
outlined in WDNR guidance Document PUB-RR-682. 

Due to the presence of biodegradable materials (i.e. wood) encountered in the fill soils at the site, the potential 
exists for methane gas to be generated during decomposition.  Methane levels were measured in on-site 
groundwater monitoring wells by AECOM using a four-gas meter.  Methane was not detected in the gas 
samples collected.  Based on VOC concentrations in the groundwater near the proposed building and the 
potential for methane gas accumulation, vapor barriers and/or a passive vapor extraction system will be 
installed below the proposed building during redevelopment activities. 
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4.0   Analysis of Soil Cleanup Alternatives 

4.1 Site Redevelopment Plans 
The City Redevelopment Authority has executed a final development agreement with Oshkosh River 
Development, LLC for the redevelopment of Parcel H.  Specifically, development plans for the site include a 
retail pharmacy, a mixed use commercial/residential building and an office building.  Conceptual 
redevelopment plans for the site are indicated on the attached drawings.  Oshkosh River Development 
anticipates initiating construction by mid-October 2009.   

The City RDA proposes to implement corrective action concurrent with site redevelopment.  In this manner, 
constructed features (i.e. buildings, parking areas, and landscape features) can be integral components of the 
remedy.  

Four potential cleanup alternatives were selected for the site.  These alternatives are subsequently discussed 
and EPA Citizen Guides, which provide general information on the different alternatives appended to this 
report. 

4.2 Potential Cleanup Alternatives 
4.2.1 No Action 
The No Action Alternative would involve no remedial activities at the site and leave the site in its current 
condition.  This alternative is not practical because it constrains and potentially eliminates any practical 
redevelopment of this property. 

4.2.2 Off Site Landfilling 
The off-site landfilling alternative would involve the transfer of all impacted soil to an off-site licensed landfill.  
The impacted soil at the site would be excavated, temporarily stockpiled if necessary, loaded into trucks, and 
transported to a landfill.  Backfill from off-site sources would be brought into the site to raise the grade following 
removal of impacted soils. 

Under this alternative, the proposed building would be constructed over a conventional foundation.  Building 
footings would be constructed to design depth and width along the perimeter and along load-bearing areas of 
the building footprint.  All fill material generated during construction would be managed as a solid waste.  
Samples of fill would be collected and analyzed for waste characteristics, as necessary, to obtain landfill 
approval.  Potential solid waste disposal facilities include Winnebago County Landfill or the Waste 
Management Valley Trail Landfill located in Berlin, Wisconsin. 

4.2.3 On Site Reuse with Performance Barriers and Limited Offsite Landfilling 
This alternative would involve reusing soil excavated during construction as fill material in other areas of the 
site, incorporating all alternative building foundation to reduce soil excavation, and utilizing performance 
barriers over impacted soils at the site to address direct contact concerns.  It is anticipated that the excavation 
of impacted fill material will be primarily limited to the area below the proposed building to a depth of 3 feet 
below the current ground surface.  The bulk of the remaining impacted soils are expected to be covered with 
imported fill material to raise grade of the site.  Performance barriers would include the proposed senior 
apartment buildings, parking lot, and imported soil fill in landscaped areas.  Performance barriers that do not 
consist of hardscape (pavement or building components) will be constructed with an engineered barrier 
consisting of a geotextile warning layer, 6 inches of clean soil, and at least 6 inches of topsoil.  The barriers 
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would substantially reduce the potential for the public or site occupants to come into contact with the 
underlying impacted soil.  Off-site landfilling may be required for excess impacted soils that would be 
excavated during construction and could not be reused on site due to space or structural suitability limitations. 

Under this alternative, the building would be constructed over an alternative foundation, likely a deep pile or 
aggregate pier foundation.  As indicated on the fill Isopach map, there may be over 10 feet of fill in some areas 
below the building footprint.  Use of an alternative foundation would allow most of the material to stay in place 
and the building would essentially span the impacted soil.  The cost of the deep foundation exceeds that of the 
conventional foundation in the previous alternative; however, this cost is offset by the reduced volume of soil, 
which would require transportation and landfilling. 

4.2.4 Ex-Situ Thermal Treatment and Solidification/Stabilization 
The ex-situ thermal treatment and solidification/stabilization alternative would involve combining two 
remediation technologies to address the different types of contaminants identified at the site.  Ex-situ thermal 
treatment technology consists of incinerating impacted soil that has been excavated from the site to treat 
organic contaminants.  An air pollution control typically treats the incinerator off gases.  

Because thermal treatment does not treat inorganic compounds (metals), the incinerated soil would also be 
required to undergo solidification/stabilization to address lead impacts detected at the site.  Stabilization 
involves altering contaminants to a less harmful or less mobile state.  Solidification binds the impacted soil to 
prevent future migration of contaminants.  Treatability studies are generally required to determine if soils are 
compatible with these technologies. 

Under this alternative, soil would be excavated from the site and transported to and stockpiled at on-site or 
nearby location for incineration.  Impacted soil would be loaded into high temperature incinerator(s) for 
treatment.  Incinerated soil would then be stockpiled for solidification/stabilization.  The solidification/ 
stabilization process would include conveying the incinerated soil into a weight feeder, followed by a 
homogenizer where the soil would be mixed with water, followed by a pug mill where the soil would be mixed 
with a reagent.  Treated soil would be would be reused on site as fill material. 

4.3 Evaluation of Cleanup Alternatives 
4.3.1 Evaluation Criteria 
Potential cleanup alternatives to mitigate the risk to human health and environment due to chemical 
characteristics of the subsurface fill material present throughout the redevelopment site were comparatively 
evaluated based on the following criteria: 

• Technical simplicity 

• Effectiveness in protecting human health and the environment 

• Cost of implementation including costs related to long-term monitoring or any operating and 
maintenance costs 

• Implementation schedule 

Each alternative was compared to the evaluating criteria and a numerical score assigned.  Results of 
comparative scoring are summarized on Table 1.  On the basis of technical simplicity, all alternatives rated 
equal with the exception of the ex-situ thermal treatment and solidification/stabilization alternative.  In terms of 
effectiveness and protecting human health and the environment, the No Action Alternative rated lowest while 
the other three alternatives were equally effective.  Arguably, ex-situ thermal treatment/stabilization and the 
use of performance barriers may not be as effective as off-site landfilling.  Under the landfilling alternatives, 
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impacted fill material would be excavated and removed from site; while with the other two alternatives, 
engineering controls or chemical treatment are being used to reduce direct contact and environmental risk 
while leaving material in place. 

A summary of probable costs related to each of the cleanup alternatives is summarized on Table 2.  Cost 
information presented on Table 2 is intended to be used for comparative purposes only and does not 
represent a formal budget to implement a specific alternative.  The costs summarized on Table 5 were 
calculated based on the entire Parcel H redevelopment plan.  Actual costs will depend on details of site 
development plans including grading plans, pavement plans, utilities, and landscaping.  Economically, the No 
Action Alternative could be implemented for the least cost; however, from a broader perspective, without 
implementing corrective action, the former industrial property could not be redeveloped and the economic 
benefit related to improved property value and public access to the waterfront would not be realized.  Costs 
are largely controlled by the volume of fill material that must be treated or landfilled at an off-site location.  
Based on the anticipated volume of soil generated under each cleanup alternative, on-site reuse of soil with 
performance barriers and limited off-site landfilling appears to be the least expensive alternative.  That 
alternative includes implementing a cap maintenance plan to maintain the condition of the parking lot and other 
performance barriers.  Cap maintenance plans for the purposes of environmental remediation should be 
consistent with building and grounds maintenance commonly practiced for a development such as this. 

The anticipated schedule to implement each of the cleanup alternatives will depend, in part, on the volume of 
soil required to be excavated and transported off site or treated prior to reuse.  We anticipate that off-site 
landfilling, which largely consists of mass excavation and backfilling, could be accomplished in less time than 
constructing performance barriers and limiting off-site landfilling.  Excavation and landfilling would largely occur 
prior to any significant construction effort while performance barriers would be constructed concurrent with 
other site improvements.  Ex-situ thermal treatment and solidification/stabilization is expected to take longer 
than excavation and landfilling due to the time required to mobilize specialty thermal and mixing equipment. 

4.3.2 Green Remediation Criteria 
Green Remediation is defined by the US EPA as the practice of considering all environmental effects of 
remedy implementation and incorporating options to maximize net environmental benefit of cleanup actions.  
Green Remediation focuses on establishing and utilizing management practices which consider the broader 
impact of proposed environmental mitigation, including societal benefits, while preserving the effectiveness of 
the selected remedy.  The following six core elements of green remediation have been established by the US 
EPA: 

1. Minimize total energy use and maximum use of renewable energy 

2. Minimize air pollutants and greenhouse gas emissions 

3. Minimize water use and impacts to water resources 

4. Optimize future land use and enhance ecosystem 

5. Reduce, reuse, and recycle materials of waste 

6. Optimize sustainable management practices during stewardship 

In general, these green remediation core elements have been established to evaluate the net environmental 
impact of remediation by recognizing collateral impact to air, water, land, and social systems.  Potential 
management practices, which can be included as elements of proposed cleanup alternatives, are summarized 
on Table 6 along with the relative implementation difficulty and the corresponding relationship to each green 
remediation core element.  As indicated on Table 6, there are several practices that could be employed or 
modified to enhance green remediation concepts.  Some of these practices may influence other evaluation 
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criteria such as technical practicability, effectiveness, cost, and implementation schedule.  Occasionally, 
practices have competing influences on core elements and other evaluation criteria.  For example, the use of 
low sulfur diesel fuel will reduce air emissions but may increase total energy usage and total project cost.  

Green remediation criteria were also evaluated utilizing a sustainability metric evaluation tools.  The US Air 
Force’s Sustainable Remediation Tool (SRT) was used to compare remediation approaches on the basis of 
sustainability metrics.  The tool allows users to estimate sustainability metrics for specific remedial action 
technologies.  The SRT was used to compare off-site landfilling of all impacted fill material versus limited off-
site landfilling associated with on-site reuse and performance barriers.  The SRT quantifies carbon dioxide 
emissions to the atmosphere, energy consumption, technology cost, and safety/accident risk.  An AECOM 
developed sustainability tool (LDW) was used to evaluate the thermal treatment technology.  The LDW tool 
quantifies air emissions, safety/accident risk, and energy consumption.   

Both the SRT and LDW tools utilize similar computational approaches.  Estimated carbon dioxide emissions 
are calculated from emissions factors for specific equipment and processes along with estimated activity data 
such as hours of operation.  These worksheets include emissions factors and activity data for three different 
types of sources; Stationary Internal combustion, Stationary external combustion and mobile combustion.  
Safety/accident risk results are based on workplace accident rates provided by the U.S. Department of labor 
(Industry Injury and Illness Data, 2007 – Supplemental News Release Table SNR05).  Energy consumption 
results are based on the average heating value for diesel fuel and the amount of diesel fuel consumed during 
each activity.  The sustainability metrics were calculated for the entire Parcel H redevelopment.  Results of the 
sustainability metric evaluation are summarized in Table 7 and details are provided in Appendix B of this 
report. 

Results of the sustainability metric evaluation along with the qualitative evaluation summarized in Table 6 were 
used to score each of the green remediation core elements relative to proposed corrective action alternatives.  
These comparative scores are provided in Table 4.  As indicated in Table 4, the green remediation criteria are 
weighted such that collectively, the green remediation criteria have the same influence as each of the other 
feasibility criteria. 

4.3.3 Comparative Results 
As discussed previously, the No Action Alternative is not considered practical because it does not prepare the 
site for redevelopment or achieve the objectives of the City and other stakeholders.  

The off-site landfilling alternative would remove the bulk of the impacted soil from the site, thereby reducing 
risk to the public and environment.  A licensed landfill (Winnebago County Landfill) is located approximately 
5 miles north of the site.  The proximity of the landfill to the site reduces trucking costs and associated air 
emissions from the trucks.  Disadvantages of off-site landfilling the entire mass of impacted soils at the site 
include high costs, fugitive air emissions during operations, and potential community concerns regarding 
trucking large quantities of impacted soil through downtown Oshkosh.  

The on-site reuse with performance barriers and limited off-site landfilling alternative would address hazards to 
the public and environment at the site.  This alternative would reduce soil excavation and off-site landfilling 
activities, thereby reducing air emissions.  Performance barriers will be required to address direct contact 
issues with the impacted soils.  These barriers will require future maintenance. 

The ex-situ thermal treatment and Solidification/Stabilization alternative would address hazards to the public 
and environment at the site.  The disadvantages of this alternative include high costs and relatively long 
implementation time.  Thermal treatment is generally more cost-effective when treating hazardous waste, 
which has not been identified at the site.   
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4.4 Recommended Cleanup Alternative 
The on-site reuse with performance barriers and limited off-site landfilling alternative is the preferred remedy 
for achieving environmental closure at Parcel H due to the effectiveness, implementation feasibility, green 
remediation rating, and cost.  This alternative consists of managing as much of the impacted fill material on 
site as practical and disposing the remainder of the material at a licensed solid waste landfill.  A key element of 
this alternative is the use of an alternative foundation for the proposed structures; a foundation that would allow 
most of this material to remain in place.  The alternative foundation would likely consist of driven piles or 
aggregate piers.  This foundation system will have the greatest impact to limit the volume of solid waste 
removed from the site.  Additionally, site grading plans, utility plans and paving plans should be prepared 
recognizing the characteristics of the fill materials.  Landscaping berms, stormwater infiltration areas, and other 
greenspace areas should incorporate the fill material to the extent practical.  Utility corridors should include 
barriers where they enter and exit the site to control potential vapor migration through the granular backfill.  To 
the extent the fill material can be used as structural fill, it should be considered to raise grades below parking 
areas and other proposed pavement.  The use of performance barriers, alternative foundations and limited 
landfilling supports the core elements of green remediation largely because components of the environmental 
remedy leverage site improvements and infrastructure needs of the new development. 
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