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EXECUTIVE SUMMARY 

TRC Environmental Corporation (TRC) was contracted by St. Ann Center to prepare an Analysis of 
Brownfields Cleanup Alternatives (ABCA) and Remedial Plan (RAP) to evaluate potential remedial 
alternatives for the impacted soil, groundwater and environmental conditions at the Site, and to 
describe the implementation of the preferred alternative.  The purpose of this report is to update the 
previously provided Site Investigation, Soil Management, and Capping Plan prepared by Stantec on 
behalf of St. Ann Center on October 9, 2015, and approved by the WDNR on November 2, 2015.  St. 
Ann Center requests written approval of the presented approach. 

This ABCA and RAP, were prepared using United States Environmental Protection Agency (U.S. 
EPA) Brownfields funding under the St. Ann’s Center’s Brownfields Cleanup Grant Program (Grant 
No.BF00E02008).  The approaches to address the East and West Release sites are combined for the 
purposes of this document. 

The Site has between 6 inches and 10 feet of polynuclear aromatic hydrocarbon (PAH) 
contaminated fill located throughout the property.  The contaminated fill is most likely associated 
with the filling of the basements of former residences, and parcels then being occupied by various 
auto sales, repair and service businesses. PAH and lead contaminated soil remains over the majority 
of the Site.  

Based on the information obtained during previous environmental investigations, three remedial 
options were considered for the Site and were evaluated based on feasibility and ease of 
implementation, effectiveness, cost, time to implement and achieve cleanup objectives, ability to meet 
the overall cleanup goal (protection of human health and the environment), resilience to climate 
change conditions, and to reach an endpoint of “no further action”.   

The remediation alternatives evaluated include “No Action” (Alternative 1), “Excavation and Off-
Site Disposal of PAH Impacted Soil/Capping” (Alternative 2), and “Excavation and Off-Site Disposal 
of Select PAH Impacted Soil/Capping” (Alternative 3).  Alternative 3 is the recommended cleanup 
alternative for the Site because it is considered to be the most practical alternative to mitigate the risk 
posed by the contamination considering the proposed redevelopment scenario, reliability, 
effectiveness, feasibility, ease of implementation, and cost.   

In general, this alternative will remove a majority of affected soils currently maintained in the soil 
piles located on the northern portion of the property.  The remainder will be graded and managed 
using an engineered berm covered by an engineered constructed cap of “imported” clean soil.  Soils 
will be excavated from the proposed pool and building addition areas as required for construction of 
these additions.  This soil will be managed either through removal or integration into the engineered 
berm.  A remedial contractor will be procured through a competitive bid process in accordance with 
2 CFR 200.317-326 and selected based on qualifications, pricing and responsiveness.   
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The following is an approximate schedule for implementation of remediation activities at the Site: 

December 15, 2016 – WDNR and EPA to approve the ABCA / RAP 

December 16, 2016 –A public notice is published that announces the public meeting and availability 
of the ABCA / RAP and other environmental documents for the Site for public review, to be 
maintained within the information repository for the Site. This marks the beginning of a 30-day public 
comment period.  

January 5, 2017 – St. Ann Center holds public meeting to present cleanup plans and solicit 
comments. 

January 16, 2017 – The public comment period ends and St. Ann Center will document public 
comments received that would otherwise alter the proposed cleanup plan.  

January 18, 2017 – Final ABCA/RAP decision document issued incorporating results of comment 
process. 

Winter 2016 - Spring 2017 – Completion of final permitting, work plans, construction design and 
bid specification package, and solicitation of competitive cleanup construction bids. 

Spring 2017 – St. Ann Center selects a cleanup contractor(s), and the construction project begins. 

Fall 2017 – Project completion.  

The schedule may be modified or negotiated at the request or direction of St. Ann Center or other 
stakeholders in order to accommodate the potential to coordinate final cleanup actions with proposed 
Site construction activities. Periodic public notices will be published in local newspapers regarding 
the overall project status and/or changes to the proposed project schedule, as necessary.   

Remediation, cap construction, and site redevelopment should be completed by Fall of 2017; 
however, in the event of unforeseen delays, Brownfields grant funding is available for this project 
through September 30, 2019.  This timeframe should be sufficient for the Site to achieve compliance 
with applicable federal and state laws and standards.   
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1.0 INTRODUCTION 

In September 2016, St. Ann Center was awarded two United States Environmental Protection Agency 
(U.S. EPA) Brownfields Cleanup grants, totaling to $400,000, for the cleanup of the St. Ann Center 
Bucyrus Campus East and West Release Sites, located at 2450 West North Avenue, Milwaukee, 
Wisconsin (herein referred to as the “Project”). Funding for the Project will utilize the two separate 
2016 Brownfield Cleanup Grants from the EPA, with additional Brownfields Grant funding awarded 
by the Wisconsin Economic Development Corporation (WEDC) and St. Ann Center. The Project site 
consisted of over 27 parcels of land and the vacated right-of-way for North 24th Place and two alleys 
in the City of Milwaukee, Wisconsin.  These parcels were combined in 2015 into the current St. Ann 
Center property (the “Site”).  The Site has also been referred to as the North Avenue Commerce 
Center and the Park West “D” Redevelopment by the Redevelopment Authority of the City of 
Milwaukee (RACM) and the Wisconsin Department of Natural Resources (WDNR). The $25 million 
project when completed will provide a broad range of health, social, educational, recreational, and 
other community support services to the neighborhood. The Project will transform a property that has 
stood vacant for nearly 50 years, returning it to productive use which benefits the surrounding 
community.  

The Site encompasses two city blocks and is bordered by W. Meinecke Avenue to the north, W. 
Medford Avenue to the northeast, N. 24th Street to the east, W. North Avenue to the south, and N. 
25th Street to the west. See Figures 1 and 2 for a depiction of the Site. 

TRC Environmental Corporation (TRC) was contracted by St. Ann Center to prepare an Analysis of 
Brownfields Cleanup Alternatives (ABCA) and Remedial Action Plan (RAP) to evaluate potential 
remedial alternatives for the impacted soil, groundwater and environmental conditions at the Site, and 
to describe the implementation of the preferred alternative.  This report serves to update the previously 
provided Site Investigation, Soil Management, and Capping Plan by Stantec on behalf of St. Ann 
Center on October 9, 2015, and approved by the WDNR on November 2, 2015 

This ABCA and RAP, were prepared using U.S. EPA Brownfields funding under the St. Ann’s 
Center’s Brownfields Cleanup Grant Program (Grant No.BF00E02008).  The approaches to address 
the East and West Release sites are combined for the purposes of this document.  
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1.1 General Site and Project Information 

General site and project information required by the WDNR are summarized below: 
 
Project Title and Purpose 

St. Ann Center for Intergenerational Care – Bucyrus Campus East and West Release Sites 
 
Key Site Contact Information 

Owner: St. Ann Center for Intergenerational Care 
2801 W. Morgan St., Milwaukee, WI 53207 
Contact:  John Jansen, 414-977-5000 

Responsible Party: Same as above 
Developer: Same as above 

 
Consultant Information 

TRC Environmental Corporation 
150 N. Patrick Boulevard, Suite 180, Brookfield, WI 53045 
Contact:  Marita Stollenwerk, Senior Project Manager 
Phone: Office 262-901-2158, Cell 262-328-4528 
 

Site Information 
Site Name:  St. Ann Center for Intergenerational Care 
2450 W. North Avenue, Milwaukee Wisconsin 
SW ¼ of the SW ¼, Section 18, Township 7 North, Range 22 East 
WTM X Coordinate (WTM91): 687420; Y Coordinate (WTM91): 289740 
 

Regulatory Information: 
EPA Grant BF00E02008 
FID No:241654930 (previous) 

341265210 (new) 
BRRTS No: 03-41-534478 (closed) 

03-41-009632 (closed) 
03-41-562862 (open) 
02-41-564245 (open) 

1.2 Purpose and Scope 

The purpose of the ABCA is to evaluate potential remedial action alternatives for the Site based on 
the findings of previous investigations.  The purpose of the RAP is to describe the approach toward 
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implementing the preferred alternative.  Both are included in this deliverable.  St. Ann Center requests 
approval to implement this plan from both the U.S. EPA and the WDNR. 

The ABCA includes the following: 
• Summary of the evaluation of potential remedial alternatives for the Site;  
• Summary the remedial options;  
• Preliminary cost estimates;  
• Degree of effectiveness of the remedial alternatives; and  
• Ease of implementation for each remedial alternative. 

Based on the information obtained during previous environmental investigations, three remedial 
options were considered for the Site and evaluated based on the following criteria: 

• Feasibility and ease of implementation; 
• Effectiveness; 
• Cost;  
• Time to implement and meet cleanup objectives;  
• Ability to meet the overall cleanup goal (protection of human health and the environment),  
• Resilience to climate change conditions; and  
• Feasibility of reaching the endpoint of “no further action”.  

ABCA remedial alternatives evaluated further in Section 5.0 include: 
• Alternative 1:  No Action. 

 
• Alternative 2: Soil impacted by polynuclear aromatic hydrocarbon (PAH) will be 

excavated and removed from entire Site except from under the recently constructed 
building to a depth of 1.5 feet. The excavated soil will be transported offsite for disposal 
at an approved facility. An engineered cap consisting of a combination of imported 
clean fill, structures and pavement will be placed over the site along with landscaping 
and use restrictions. 
 

• Alternative 3: Soil impacted by PAHs will be removed from limited areas including 
from the soil stockpiles on the north side of the Site, two playground areas, a planned 
orchard and raised garden area, a future pool area, and from areas of anticipated 
building additions.  The excavated soil will be transported offsite for disposal at an 
approved facility.  Risk calculations will determine whether additional soils will be 
excavated in the area of the planned orchard.  Upon completion of removal activities, 
remaining affected soils will be graded and an engineered cap consisting of a 
combination of imported clean fill, structures and pavement placed over these 
excavated areas. The remaining areas will be managed with landscaping and use 
restrictions. 
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Section 5.0 includes a discussion of the requirements for each alternative. The alternatives are 
evaluated on the previously mentioned criteria, and Alternative 3 is recommended for implementation 
at the Site.  

The RAP presented in Section 6.0 is based on selection of Remedial Action Alternative 3.  

1.3 Site Description and History 

The Site consists of over 27 parcels of land and the vacated right-of-way for North 24th Place and 
two alleys in the City of Milwaukee.  These parcels were combined, along with one additional parcel 
at the northwest corner of the intersection of N. 24th Street and W. North Avenue in 2015 into the 
current St. Ann Center property with a combined area of approximately 7.5 acres (see Figure 2). The 
Site encompasses two city blocks and has a history of development dating back at least 125 years.  

By 1894, the Site was almost fully developed with at least 40 residences or commercial buildings 
occupying what was then approximately 50 parcels. The parcels bordering North Avenue transitioned 
to commercial uses over the subsequent 50 to 60 years.  The former residences were demolished, the 
basements filled in and the lots occupied by several auto sales, repair and service businesses by 1951. 
These businesses utilized a number of underground storage tanks (USTs) to store petroleum products. 
Between 1951 and 1969, the buildings on at least half of the parcels were demolished as part of the 
planned Park West Freeway, with the parcels acquired by the Milwaukee County Freeway 
Commission. Due to growing public opposition, plans for the freeway were put on hold in 1972 and 
formally canceled in 1977.  

The vacated parcels were transferred initially to the City of Milwaukee, and subsequently in 1981 to 
the RACM. Very few environmental records are available associated with the original acquisition of 
the parcels by the Freeway Commission. Demolitions occurring in the 1960s and early 1970s, which 
predated many environmental regulations pertaining to asbestos abatement or UST removal and 
closure. However, the Wisconsin Department of Commerce has listings for six USTs closed or 
removed from the Site between 1968 and 1974. Available demolition and abatement permit records 
for the Site indicate that remaining structures were demolished by RACM between 1986 and 1996.  

Although several of the former commercial parcels have documented environmental concerns, 
significant environmental liabilities are present on many of the former residential properties as well, 
including the presence of undocumented fill materials, surface soil contaminated with lead-based 
paint eroded from residences, and surface soil contaminated with PAHs, lead, and other contaminants 
from air pollution deposition and other sources. It is unknown which liabilities are associated with 
historic residential use and which are associated with their more recent status as a planned freeway 
construction site or vacant industrial-zoned land. The Site was zoned for light industrial use (IL2) at 
the time of acquisition by St. Ann Center. 
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1.4 Surrounding Land Use 

Current use of adjoining properties are as follows: 
• North: W. Meinecke Avenue and W. Medford Avenue, commercial and residential structures. 
• East: N. 24th Street, commercial structures 
• South: W. North Avenue, commercial structures 
• West: N. 25th Street, church, school and commercial structures 

1.5 Site Use and Proposed Future Site Use 

St. Ann Center acquired the Site from the RACM in 2014. Purchase of the site from RACM was 
completed under a development agreement executed on October 6, 2014, for the purpose of 
constructing an 80,000 square-foot intergenerational facility that would replicate the model of 
comprehensive, community-based, intergenerational care developed over 30 years at the original St. 
Ann Center in St. Francis, Wisconsin.  The $21 million building was completed in September 2015.   

The St. Ann Center property which, when complete, will include a $25 million facility designed to 
support the most economically depressed and underserved neighborhoods in the City as well as 
provide employment for up to 200 neighborhood residents.  Once remediated, the Site will include 
an orchard, green space including three play areas, raised bed community gardens, and an outdoor 
splash pad.  In addition, building additions are planned for housing an indoor swimming pool, locker 
rooms, and a gym.   Portions of the Site may also be developed into future facility building and 
parking areas.  This redevelopment will provide much needed greenspace as well as safe and attractive 
outdoor gathering areas for community events.  

The Center itself will provide intergenerational care to provide community-based health and 
educational services for children and adults and to serve as a resource and support system for 
caregivers. The Center will reflect St. Ann Center values in meeting the spiritual, psychological, 
social, and physical needs of all who participate, regardless of faith, culture, or ability to pay. 

There are currently two open and two closed Bureau of Remediation and Redevelopment Tracking 
System (BRRTS) numbers assigned to the Site. The closed BRRTS numbers (#03-41-003632 and 
#03-41-524478) are for soil and groundwater contamination from releases of gasoline and other 
petroleum products in the southwestern portion of the Site and for a former municipal yard located 
along North 25th Street.  These releases were reported in 1993.  The former municipal yard BRRTS 
number (#03-41-003632) was closed in 1998.  The BRRTS site along W. North Avenue (#03-41-
524478) was remediated, and then closed with residual contamination in 2007. 

One of the open BRRTS numbers (#03-41-562862) is for contamination detected associated with a 
Leaking Underground Storage Tank (LUST) identified in the southern portion of the Site during 
initial construction of the St. Ann Center building.  Gasoline and volatile organic compounds (VOC) 
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impacts associated with the historic tank are currently being addressed by The Sigma Group (Sigma) 
under a Petroleum Environmental Cleanup Fund Award (PECFA).  

The final open BRRTS number (02-41-564245) is associated with PAH and lead-impacted soil or fill 
materials detected by Sigma and reported by Stantec in 2015.   

The goal of the Project is the removal and proper disposal of stockpiles of contaminated soil, grading 
of remaining affected soils, covering this material to manage potential and future risk of exposure, 
and completion of site redevelopment.  This ABCA RAP report will discuss the remediation 
alternatives and approach for cleanup and closure of BRRTS #02-41-564245. TRC has included 
analytical tables and figures from recent and historical on-site sampling in Appendices A and B, 
respectively.    
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2.0 PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Several investigations have been completed at the Site and the surrounding area of the Site.  Based 
on review of historical Phase I reports for the Site and a Historic Land Use Investigation (HLUI) of 
the Park West “D” redevelopment area, historical use of the property was for residential use, with the 
stretch along W. North Avenue used for auto service and repair.  A large parcel on the western side 
of the Site between N. 25th Street and N. 24th Place was used by the City Tool Yard and then for 
auto sales & service, auto repair and painting.  Many of the residential structures were demolished in 
the 1960s in preparation for construction of a highway project.  This project was canceled during the 
1970s, and the remaining structures onsite were demolished by the 1990s (City of Milwaukee, 2012). 

Based on information reviewed in the historical Phase I reports and the HLUI, a number of historic 
underground storage tanks (USTs) have been located on the Site.   

• 2480 W. North Avenue - One 1,111-gallon agricultural UST closed and removed from the 
Site in 1974.  

• 2416 through 2428 W. North Avenue (and 2329 North 24th Place) - Two 300-gallon and one 
2,000-gallon leaded gasoline UST closed and removed in 1969, a 1,111-gallon fuel oil UST 
abandoned in place in 1974 and a 1,111-gallon UST (contents listed as “other”) closed and 
removed in 1974.  These were associated with historic fuel dispensing pumps per the 
Wisconsin Department of Commerce (WDCOM). 

• 2362-70 N. 25th Street - One 275 Gallon fuel oil tank per the Department of Neighborhood 
Services (DNS).  No information on tank closure was included in historical documents. 

• 2330-70 N. 24th Place – One 275 gallon fuel oil tank per DNS. No information on tank closure 
was included in historical documents. 

• 2429-77 W. Meinecke Avenue - One 275 gallon fuel oil tank per DNS.  No information on 
tank closure was included in historical documents. 

 
Initial Investigation Activities 

Several assessments and investigations were conducted during the 1990s on behalf of RACM on a 
larger group of properties which includes the current Site called the North Avenue Commerce Center.  
Parcels investigated during property acquisition activities included the St. Ann Center Site and the 
west adjacent properties along W. North Avenue until N. 27th Street. In historical assessments of the 
North Avenue Commerce Center, the investigation results were presented associated with the 
following four areas: 

• Area A (offsite) – Between N. 25th Street and N. 26th Street (WDNR BRRTS #03-41-
003632) 

• Area B – Between N. 24th Place and N. 25th Street (WDNR BRRTS #03-41-003632) 
• Area C – Between N. 24th Street and N. 24th Place (WDNR BRRTS #03-41-524478) 
• Area D (offsite) – Between N. 26th Street and N. 27th Street (WDNR BRRTS #03-41-

524486) 
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All areas are bound by W. Meinecke Avenue to the north and W. North Avenue to the south.  Area 
B and Area C were located on the current St. Ann Center property.   

In 1991, the City of Milwaukee conducted a Phase I Environmental Site Assessment (ESA) on a two 
block area located on the north side of W. North Ave. between N. 24th Street and N. 26th Street (the 
eastern half of which is the St. Ann Center site). Based on the results of the Phase I, in February 1993 
STS Consultants, Ltd. performed a Phase II subsurface investigation for properties located between 
26th Street through 24th Street.  Investigation activities included an Electro Magnetic (EM) survey, 
completion of 27 test pit excavations, ten soil borings, and the installation of three groundwater 
monitoring wells.  The Phase II ESA focused on the parcels located at 2416-28 and 2480 W. North 
Ave., where five USTs were closed/removed and one UST was abandoned in place (without product) 
between 1969 and 1974. The work by STS Consultants, Ltd. confirmed the presence of petroleum 
impacts at both parcels as well as the presence of between 6 inches to 10 feet (ft) of historic fill 
materials composed of soil of undocumented origin.  Supplemental investigation was performed in 
December 1995 and January 1996 by Sigma including an additional geophysical survey, additional 
soil borings, and installation of monitoring wells (STS, 1993; Sigma, 1996). 

Based on the results of the Phase II investigations, three LUST listings were opened for the North 
Avenue Commerce Center. Investigation for the 2600 Blk of W. North Avenue (Area A) is included 
with files associated with BRRTS 03-41-003632, but is off-site to the west, and as such is not 
discussed in this report.  The LUST investigation performed between N. 24th Place and N. 25th Street 
(Area B) includes the western half of the Site (BRRTS #03-41-003632). The LUST at the 2416 West 
North Avenue parcel is located in the southeast portion of the Site (BRRTS #03-41-524478), at the 
current location of BRRTS #03-41-562862 (Area C). The LUST investigation at the 2328 North 27th 
Street property (Area D) was not located on the Site (BRRTS #03-41-524486), and as such is not 
discussed in this report. 

Additional investigation of groundwater was performed in Area B by Sigma during 1996 and 1997.  
During installation of monitoring wells in Area B, PAHs were sampled in soils from the 4 to 6 ft, 6 
to 8 ft, and 14 to 16 ft depth intervals.  PAHs were not reported from the more shallow samples 
collected, but were noted at depth - chrysene at 3.76 µg/kg in the 14 to 16 ft depth interval of MW-
10 and benzo(a)pyrene at 5.46 µg/kg in the 14 to 16 ft depth interview of MW-11 (Sigma, 1996).  The 
reported concentration of benzo(a)pyrene in MW-11 (14 to 16) exceeds the NR 720 Residual 
Contaminant Levels (RCLs) for the Site. 

Groundwater was collected from monitoring wells MW-10 and MW-11 in Area B in February 1996.  
Both wells were installed to a depth of 15 ft below ground surface (bgs) and screened from 5 to 15 ft 
bgs.  At the time of sampling, only benzo(a)pyrene was reported at concentrations exceeding the 
Chapter NR 140 Enforcement Standard (ES) of 0.2 micrograms per liter (µg/L), at 0.306 µg/L and 
3.33 µg/L (Sigma, 1996).  Comparison to currently available ES comparison values indicate that 
reported concentrations of benzo (b)fluoranthene and chrysene also exceeded the ES in MW-11 
during the February 1996 sampling event.  Subsequent sampling performed in June 1996 did not 
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identify concentrations of any PAHs at levels exceeding the ES in either well.  Results of sampling 
completed in May 1998 were similar to those reported in June 1996.  Based on results of soil and 
groundwater investigations, no further investigation was recommended in Area B (Sigma, 1998).  
Area B was closed by WDNR in December 1998.  Although not included on the GIS registry, it 
should be noted that low-level (slightly above state standards) petroleum-related and/or lead soil 
impacts remained present in Area B at the time of the WDNR case closure. 

Area C, including 2416-28 W. North Avenue on the southeast corner of the current St. Ann Center 
property, formerly had five registered USTs and was assigned WDNR BRRTS #03-41-524478. Based 
on the results of the Phase II investigations and subsequent investigations, significant impacts were 
documented in Area C in the vicinity of the former 300-gallon gasoline USTs.  In November 1998, a 
total of 2,026 tons of petroleum impacted soil was excavated and removed for off-site disposal.  
Groundwater monitoring completed between 1999 and 2006 documented improvements in 
groundwater quality sufficient for case closure to be granted by WDNR in May 2007.  Area C was 
included on the WDNR geographic information system (GIS) registry of closed remediation sites 
having residual soil and groundwater impacts (WDNR, 2007).   
 
Environmental Due Diligence  

Phase I 
In August 2012, Sigma completed a Phase I ESA of the project site on behalf of St. Ann Center 
(Sigma, 2012). The Phase I ESA identified two historic recognized environmental conditions 
(HRECs).  The first HREC identified was associated with the historic leaking UST releases discussed 
above and the potential presence of residual soil and groundwater impacts associated with both the 
LUST cases associated with the southeast portion of the 2416 West North Avenue property, (BRRTS 
#03-41-524486) and the western portion of the Site (BRRTS #03-41-003632).  

The second HREC identified was an historic soil pile on the western portion of the Site.  Review of 
the historic reports associated with the LUST incidents indicates that a soil pile generated during the 
1993 investigation activities was located between North 24th Place and North 25th Street.  Soil 
samples were collected by Sigma in 1995 for the purposes of soil characterization and disposal 
profiling. Results of the 1995 laboratory analysis indicate that slightly elevated concentrations of lead 
and diesel range organics (DRO) were reported above the current state standards within one or more 
of the soil samples collected from the soil pile area. The soil pile was observed at the Site during the 
site reconnaissance. Sigma believed that the soil pile was considered an historic REC. 

In addition to the Site, a search of environmental databases by the commercial firm EDR identified 
several other contaminated sites in the vicinity. Based on the relative distance between the reported 
sites and the St. Ann Center Site, their regulatory status and/or results of the previous investigation 
activities completed, the identified sites were not believed to impact the Site. 
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Phase II 
In August 2014, Sigma completed a Phase II ESA for the Site (Sigma, 2014). The scope of work 
included advancement of four GeoProbe® borings in locations of documented residual petroleum 
impacts, analysis of select soil samples for petroleum volatile organic compounds (PVOCs) plus 
naphthalene, and collection and analysis of soil gas samples from three of the locations for benzene, 
toluene, ethylbenzene, and xylenes. PVOCs were not detected, with the exception of naphthalene in 
one sample at a concentration below applicable soil cleanup standards. Several PVOCs were detected 
in the soil gas sample, but only at concentrations below the vapor to indoor air screening levels.  Based 
on this concentrations, concern regarding vapor intrusion was eliminated for the Site (Sigma, 2014).  
No samples were collected to evaluate the current condition of the soil pile on the western portion of 
the Site. 
 
Initial Construction Activities 
As discussed in the Stantec Site Investigation, Soil Management and Capping Plan (2015), 
construction of the St. Ann Center building began in September 2014.  A 1,000-gallon leaded gasoline 
UST was uncovered during excavation of footings in the southeastern portion of the building on 
October 21, 2014.  The UST was removed and as part of removal activities, six soil samples were 
collected and analyzed from the UST excavation.  Results confirmed a release had occurred, and as 
such, additional investigation activities to define the extent of the soil impacts occurred on October 
23, 2014.  Over-excavation of contaminated soil was performed on November 26, 2014. Analytical 
results of confirmation soil sampling documented that petroleum-impacted soil had been removed; 
but soil with lead-concentrations exceeding cleanup levels remained in this area. In November 2014, 
the release was reported to WDNR and PECFA Program funding requested and approved (BRRTS 
#03-41-562862).  Construction on the building continued, and on January 28, 2015 an additional 550-
gallon fuel oil UST was identified during excavation of the southwest foundation wall. The UST was 
removed, soil was over-excavated, and six confirmation soil samples were collected. The results 
indicate that the impacted soil was largely removed via the excavation; however, some impacted soil 
remained at the north end of the UST basin. Excavated soil from both UST excavations was 
temporarily stockpiled onsite and later transported off-site for disposal at Waste Management’s 
Orchard Ridge disposal facility.  Four monitoring wells were installed in April 2016 and sampling is 
ongoing.  Sampling data collected by Sigma as part of this work is presented in Appendix A.   

Separate from the UST impacts, contaminated soil and historic fill materials were encountered at 
multiple locations beneath the building, potentially associated in part with the former buildings that 
were demolished in the 1950s through 1960s, or as fill was placed on the Site in preparation for the 
planned freeway project. During building construction, these materials were excavated and stockpiled 
in the northern portion of the Site.  On April 23, 2015, Sigma collected and analyzed three samples 
of the stockpiled soil for PAHs and VOCs. On July 30, 2015, Sigma collected four additional samples 
of in-situ soil from this area. VOCs were not detected, but between four and seven individual PAHs 
were detected in all samples at concentrations that exceeded soil cleanup standards (i.e. Chapter NR 
720 Wis. Admin. Code non-industrial direct contact residual contaminant levels (RCLs). The data for 
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the PAH impacted in-situ and stockpiled soil were formally reported to WDNR by Stantec on August 
28, 2015, with a request that a separate BRRTS number be assigned (BRRTS #02-41-564245). The 
data for samples collected by Sigma in 2015 are included in Table 1 with locations shown on  
Figure 2.  
 
Additional Site Investigation of Historic Fill Material and Stockpiles 
On September 11, 2015 Stantec collected additional soil samples from 10 locations. These included 
three samples (SS-8 to SS-10) collected in the west playground (Play Area 1), two samples (SS-2 and 
SS-3) collected in the north playground (Play Area 2), two samples (SS-1 and SS-7, respectively) 
collected in the west and east stormwater retention basins, and three samples (SS-4 to SS-6) collected 
from a larger stockpile of topsoil that was reportedly stripped from the surface of the Site during the 
initial phases of construction. All samples were collected within 0-0.5 ft of the ground surface or the 
surface of the stockpile. In the playground areas, approximately 12-inches of woodchips or sand were 
removed from the surface to expose the underlying soil prior to collection of samples. The stormwater 
retention basins were dry at the time of sampling. All samples were analyzed for PAHs and lead. The 
purpose for the sampling was to document the presence/absence and degree of contamination within 
portions of the Site and materials subject to remedial activities included in a brownfields grant 
application submitted to the Wisconsin Economic Development Corporation (WEDC). 

The Stantec sample locations are shown on Figure 2 and the data summarized in Table 1. Soil or fill 
materials in all samples contained one or more PAHs at concentrations exceeding the non-industrial 
direct contact RCLs. Upon receipt of sample results by Stantec, St. Ann Center representatives were 
notified and use of the playground areas was stopped.  

In October 2015, additional samples were collected by Stantec from five test pits located on the 
northern portion of the Site.  Two grab samples were collected from each test pit, from the 2 ft and 
the 6 ft depth intervals, with the exception of TP5, which was only sampled at the 6 ft depth interval.  
Analytical results indicated that elevated PAHs were noted within 2 ft of the surface in the center of 
the northern portion of the Site, but not at depth (TP1 and TP3).  One test pit did not identify PAHs 
at the surface, but elevated concentrations were noted at depth (TP4).  Lead concentrations exceeding 
background were noted at one location at the surface (TP3).    

 
Additional Excavation Activities 
In order for St. Ann Center to use the playground areas as part of current operations, additional 
affected soils were removed and more competent caps were installed in each of the two playground 
areas and a grassy area adjacent to Play Area 1.   
During April 2016, CG Schmidt, Inc. supervised Heitman, Inc. remove approximately 12 inches of 
woodchips from Play Area 1 and Play Area 2.  The lower 1 to 2 inches of woodchips were inspected 
to determine whether contaminated soil was mixed with the chips and affected material segregated 
and placed in the stockpiled soils.  After removal of the wood chips, an additional 0.5 ft of soils was 
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excavated from the playground areas and stockpiled in the northern portion of the Site.  A geofabric 
layer was placed throughout the playground areas and covered with a 0.5 layer of ¾-inch traffic bond 
crushed limestone which was rolled and compacted.  A one foot layer of wood chips were replaced 
above the traffic bond.  No confirmation samples were collected during remediation of the Play Areas. 

In the grassy area adjacent to Play Area 1, the top 1.5 ft of soils were excavated and placed with 
stockpiled soils on the northern portion of the Site.  A geotextile fabric was placed over the excavated 
area and 1.5 ft of clean fill (including 4 inches of topsoil) were replaced in the area.  Grass was seeded 
over the fill. 

No confirmation samples were collected during remediation of the Play Areas or grassy areas during 
April 2016. 
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3.0 NATURE AND EXTENT 

Historical environmental investigations completed for the Site identified recognized environmental 
conditions associated with historic operations conducted at the Site.  In summary, residual petroleum 
and lead impacts associated with former petroleum storage tanks are present in the southern portion 
of the Site. The petroleum impacted areas are being assessed and addressed by a separate consultant 
(Sigma) under BRRTS #03-41-562862.  Information associated with this assessment is included in 
Appendix A. 

Impacts on the remainder of the Site are primarily associated with historic fill materials, and are being 
addressed under BRRTS #02-41-564245.  These are summarized into five general areas: 

• A large stockpile of soil excavated during construction of foundations for the building, 
• A smaller stockpile of topsoil from the surface of the Site at the beginning of construction, 
• Contamination within in-situ soil or fill materials present in the northern portion of the Site, 
• Contamination present within in-situ soils in the playground area (Play Area 1) on the west 

side of the building (remediated in April 2016), 
• Contamination present within in-situ soils in a playground area (Play Area 2) on the north side 

of the building (remediated in April 2016). 

3.1 Site Geology and Hydrogeology 
Based on the United States Geological Survey (USGS) 7.5 Minute topographic map, designated 
as the Milwaukee, Wisconsin Quadrangle, the Site is located at approximately 673 feet above 
mean sea level (MSL).  The Site has a relatively flat topography, with the exception of the soil 
stockpiles located on the northern portion of the property.  The topography of surrounding 
properties is also relatively flat (USGS, 1971).  Surficial deposits of the area consist of till and 
outwash deposits interbedded with fine-grained and stratified lake sediments. The till was 
deposited by the glacial Lake Michigan Lobe (or a sublobe) and its associated meltwater streams 
and is generally represented by the Oak Creek Formation. The Oak Creek Formation includes 
fine-grained till; lacustrine clay, silt, and sand; and some glaciofluvial sand and gravel (Sigma, 
2012). Beneath the glacial deposits lies the thin to thick bedded, fossiliferous Racine Formation, a 
medium to coarse grained dolomite (Evans et al, 2004).  

According to multiple subsurface investigations performed at the Site between 1993 and 2016, 
fill material consisting of primarily silty sand, gravel and clay soils was observed near the ground 
surface ranging in thickness between 6 inches to 10 ft.  Below fill material, native soils consist of 
silty clay / clayey silt with discontinuous seams of clay, sand and gravel (Sigma, 1996).  

Aquifers in Milwaukee County are described as a thick productive multilayered complex of 
Paleozoic sandstone and dolomite (Niagara Formation) interbedded with non-productive layers 
and locally overlain by productive water-bearing sand and gravel. Groundwater in Milwaukee 
County moves within two systems: a shallow water-table system and a deep artesian system. 
Regionally, within the shallow system (sand/gravel and Niagara), the groundwater flow is toward 
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nearby lakes and streams. Groundwater flow within the deeper sandstone aquifer is generally 
from the west to the east across the county toward Lake Michigan (Sigma, 2012).  

According to pre-2007 Sigma investigation activities for the North Avenue Commerce Center, 
shallow groundwater at the Site generally flows to the southeast (Sigma, 2014). Based on a 1996 
subsurface investigation by Sigma, saturated conditions were encountered during drilling 
activities at depths ranging from 6 to 12 feet bgs (Sigma, 1996).  Depths to groundwater at the 
Site have ranged from 7 to 15 feet bgs and the calculated average shallow horizontal gradient is 
0.004 ft/ft. Based on the rather shallow gradient and locally varying groundwater flow directions, 
it appears the shallow groundwater flow beneath the site is controlled/influenced by utilities, 
streets and other cultural interferences (Sigma, 1996). 

In March 1997, hydraulic conductivity testing was performed from two monitoring wells in the 
Area “C” (former MW-9 and MW-14).  Results of the in-situ slug tests indicated a hydraulic 
conductivity or “K” value of 8.66x10-4 ft/min (4.4x10-4 cm/sec) and 4.8x10-5 ft/min (2.4x10-5 
cm/sec), respectively.  According to the Sigma report, these values fall just outside the range for 
a clay soil (Sigma, 1997).   

3.2 Risk Evaluation 

A comprehensive risk assessment has not been performed at the Site but multiple Phase II Site 
Assessments were performed.  This section provides a brief overview of the findings for groundwater 
and soil and a discussion based on a comparison to standards.  The focus of this discussion is primarily 
PAHs and lead, as historic impacts associated with PVOCs are primarily on the southeastern portion 
of the property and being addressed under the current LUST BRRTS #03-41-562862. 

3.2.1 Impacted Soil 
 
PAHs and Lead 
Historical sampling activities performed on the western side of the Site during the 1990s did not 
identify PAHs in soil samples collected from 4 to 8 ft bgs, but did indicate the presence of PAH 
affected soils exceeding soil cleanup standards (i.e., Chapter NR 720 Wis. Admin. Code non-
industrial direct contact RCLs) from 14 to 16 feet bgs on the southwest corner of the Property.  No 
action regarding these concentrations was required by the WDNR and the historical LUST 
investigation (BRRTS #03-41-003632) was closed in 1998.   

A Phase II ESA was completed by August 2014 by Sigma. Construction of the St. Ann Center 
building began in September 2014. During construction, soils generated from excavation of the 
building foundation were stockpiled on the northern portion of the Site.  On April 23, 2015, Sigma 
collected and analyzed three samples of the stockpiled soil for PAHs and VOCs.  On July 30, 2015, 
Sigma collected four additional samples of in-situ soil from this area. VOCs were not detected, but 
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between four and seven individual PAHs were detected in all samples at concentrations that exceeded 
the RCLs.   

In September 2015 additional samples collected by Stantec found PAH concentrations exceeding 
RCLs in the two soil stockpiles in the northern part of the Site, in soils below the playground areas 
and in undisturbed soils on the northern portion of the Site.  In addition, lead exceeding the 
background level of 52 mg/kg were noted in all areas sampled.  Results from test pits samples 
collected in October 2015 demonstrate that the majority of soils affected with PAHs are near the 
surface, but can extend to a depth of more than 6 feet bgs.  Test Pit sample results did not identify 
lead concentrations exceeding background with the exception of TP3 at 2 ft bgs.  
 
Summary 
Based on site investigations, Site soil is impacted with hazardous substances (PAHs and lead) at 
concentrations up to 1,000 times greater than applicable Wisconsin nonindustrial soil RCLs.  These 
concentrations require remedial action and/or engineering and use restrictions, mostly in shallow soils 
and stockpiled soils on the northern side of the Site.  The specific source of the affected soils is 
unknown, but likely includes the presence of undocumented fill materials, surface soil contaminated 
with lead-based paint eroded from historic residences, and surface soil contaminated with PAHs, lead, 
and other contaminants from air pollution deposition and other sources. It is unknown which liabilities 
are associated with historic residential use and which are associated with their more recent status as 
a planned freeway construction site or vacant industrial-zoned land.  The presence of contamination 
could pose a potential risk to public health, therefore, risk-reduction measures will need to be 
implemented during redevelopment, such as use of hardscaping materials, pavement, or clean soil 
cover in landscaped areas to prevent or minimize direct contact exposure to soils.  Additional soil 
delineation activities are not proposed at this time.   

As described in Section 6.0, confirmation sampling will occur upon completion of removal of areas 
where significant excavations occurred, and a cap will be placed in areas where concentrations exceed 
RCLs.  Playground areas were already capped and covered in order to accelerate reuse of the 
playgrounds for the operating day care center.   

One area of the Site will be utilized for an orchard.  As such, in-situ concentrations must be protective 
for human consumption of produced fruit.  A variety of trees are anticipated for planting including 
nut trees, apple trees, pear trees, and cherry trees.  Risk calculations will be completed to determine 
the appropriate PAH and lead RCLs protective of fruit tree uptake assuming human consumption of 
the fruit.  If the calculated RCL is less than the non-industrial RCL, soils in this area will be removed 
to the calculated risk-based RCLs instead of capping. 
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3.2.2 Impacted Groundwater 
 
PAHs 
A Subsurface and Remedial Alternative Analysis was done for the eastern portion of the site by Sigma 
in 1996. In this investigation, nine groundwater monitoring wells were installed in what was 
previously known as Area B and Area C.  For Area C, groundwater sampling from one of the wells 
identified concentrations of benzene, ethylbenzene, naphthalene, toluene, and xylene greater than 
their respective Chapter NR 140 Enforcement Standards (ES), but not in the other four monitoring 
wells in that area.  Groundwater monitoring completed between 1999 and 2006 documented 
improvements in groundwater quality sufficient for case closure to be granted by WDNR in May 
2007.   

In Area B, groundwater sampling in February 1996 indicated concentrations of benzo(a)pyrene in 
two monitoring wells (MW-10 and MW-11) exceeding the Chapter NR 140 ES of 0.2 micrograms 
per liter (µg/L), at 0.306 µg/L and 3.33 µg/L, respectively.  Comparison to currently available ES 
comparison values indicate that reported concentrations of benzo(b)fluoranthene and chrysene also 
exceeded the ES in MW-11 during the February 1996 sampling event.  Subsequent sampling 
performed in June 1996 did not identify concentrations of any PAHs at levels exceeding the ES in 
either well.  Results of sampling completed in May 1998 were similar to those reported in June 1996.  
Based on results of soil and groundwater investigations, no further investigation was recommended 
in Area B (Sigma, 1998).  Area B (the west half of the Site) was closed by WDNR in December 1998.   
 
Lead 
In February 1993, STS Consultants, Ltd. Performed a Phase II ESA at the Site which included the 
installation of three monitoring wells.  Samples collected for metals analysis from these wells did not 
identify detected concentrations of lead. 

In April 2016, Sigma installed four new monitoring wells in the southeast corner of the Site to perform 
monitoring associated with the ongoing LUST investigation.  TRC reviewed recent analytical results 
from Sigma which indicated that one location of surface soils had a lead concentration exceeding 
background.  Groundwater results from sampling completed during April 2016 and July 2016 did not 
identify any concentrations of lead that exceeded the ES. 
 
Summary  
Based on a review of the historic groundwater data it is unlikely that elevated PAHs or lead noted in 
soils pose a concern to groundwater.  PAH concentrations in groundwater exceeding the ES detected 
during February 1996 were from samples collected immediately after the wells were installed and 
these detected concentrations were likely associated with suspended solids in the water column during 
sampling.  Subsequent sampling from these wells in June 1996 and May 1998 did not identify 
concentrations of PAHs exceeding the ES.   
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As the expected groundwater flow direction is toward the southeast, no samples have been collected 
from hydraulically downgradient of the majority of the Site.  TRC proposes groundwater sampling 
from the existing monitoring wells associated with the LUST investigations for PAHs to confirm 
protective groundwater conditions. Groundwater analytical results for lead from 1993 and 2016 did 
not identify concentrations exceeding the ES, and as such no additional lead sampling is proposed.  
The historical subsurface investigations identified fill materials at a thickness of between 6 inches to 
10 ft.  TRC reviewed the boring logs for the newly installed wells at the Site (Sigma, 2016).  
Construction logs indicate that monitoring wells MW-3 and MW-4 are screened across undisturbed 
sandy clay and are appropriate for assessing groundwater conditions below the fill material.  

3.2.3 Potential for Other Waste Materials 
Historically, the Site parcels were primarily occupied by residences with the exception of various 
store fronts and auto sales and service/repair uses which were present along West North Avenue. The 
former structures associated with the Site were demolished between the 1950’s and 1995. Many of 
the former residences were demolished and the basements were filled in before 1951. Demolitions 
occurring in the 1960s and early 1970s predated many environmental regulations pertaining to 
asbestos abatement or UST removal and closure. 

Based on the historical use of this site, it is possible that the following materials may be encountered 
unexpectedly during proposed remediation work at the site: 
 
Underground Storage Tanks (USTs) 
There is a potential to encounter undocumented USTs based on the historical use of the site and 
limited documentation of USTs predating the 1970s (particularly near the former 2362-70 N. 25th 
Street and 2429-77 W. Meineke Avenue addresses).  If a UST is identified during remediation, 
cleanup actions including emptying and removing the UST, sampling according to the Wisconsin 
Department of Agriculture, Trade, and Consumer Protection (DATCP) regulatory Guidance 
Document is required and removal of potentially impacted soil.  If a release is observed, it should be 
reported to the WDNR and delineated per the Ch. NR 700, Wis. Adm. Code. 
 
Asbestos-Containing Materials (ACM) 
There is a potential to encounter ACM based on the historical use of the Site. ACM could be 
encountered if construction debris is encountered during excavation activities.  In the event that 
construction debris is encountered, a licensed asbestos inspector will inspect the materials and make 
a determination as to whether ACM is potentially present.  If suspect ACM is identified, the material 
will be sampled to determine appropriate waste handling methodology.   

3.2.4 Soil Vapors 
There is no basis for anticipating vapor migration issues in the PAH impact area.  There are no known 
petroleum sources, and no petroleum odors or elevated PID readings noted during previous 
investigations within the northern portion of the property.  Previous investigation work completed in 
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August 2014 by Sigma evaluated the potential for vapor intrusion concerns in areas near former USTs 
located in the southeast corner of the Site.  Four GeoProbe® borings were advanced in locations of 
documented residual petroleum impacts, with analysis of select soil samples for petroleum volatile 
organic compounds (PVOCs) plus naphthalene, and collection and analysis of soil gas samples from 
three of the locations for benzene, toluene, ethylbenzene, and xylenes. PVOCs were not detected, 
with the exception of naphthalene in one sample at a concentration below applicable soil cleanup 
standards. Several PVOCs were detected in the soil gas sample, but only at concentrations below the 
vapor to indoor air screening levels (Sigma, 2014).  Based on this concentrations, concern regarding 
vapor intrusion was eliminated for the Site. 
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4.0 APPLICABLE REGULATIONS AND CLEANUP STANDARDS 

4.1 Cleanup Oversight Responsibility 
St. Ann Center is considered the responsible party for this cleanup. TRC will serve as the contractor 
overseeing the cleanup.  The WDNR will serve as the regulatory authority for this cleanup. 

4.2 Remedial Action Objective and Cleanup Goals 
Based on the potential exposure pathways identified during the previous investigations at the Site, 
the remedial action alternatives selected for the Site should accomplish the following objective: 
 

• Minimize the potential for direct contact or incidental ingestion or inhalation of impacted 
soils; and 

• Achieve a remedial goal and providing long-term protection of human health. 

In order to achieve these objectives, the following cleanup goals and/or regulatory standards and/or 
guidelines are applicable: 
 
Soil  

• NR700 Wis. Adm. Code Rule Series 
o Non-Industrial Direct Contact Soil Residual Contaminant Levels 
o Soil to Groundwater Residual Contaminant Levels 
o Surficial Background Threshold Value 

• WDNR groundwater sampling procedures in accordance with WDNR Publication DG-038-
96 

• Exemption Request from NR 718.12, Management of Contaminated Soil 
• Risk Based Plant Uptake RCL Calculations 

o Plant uptake calculated in accordance with USEPA530-R-006: Human Health Risk 
Assessment Protocol for Hazardous Waste Combustion Facilities 

o RCLs calculated in accordance with RR-890: Soil Residual Contaminant Level 
Determinations Using the U.S. EPA Regional Screening Level Web Calculator, 
USEPA530-R-006: Human Health Risk Assessment Protocol for Hazardous Waste 
Combustion Facilities, and USEPA Regional Screening Levels (RSLs) – Equations 
(May 2016) accessed on-line at: https://www.epa.gov/risk/regional-screening-levels-
rsls-equations-may-2016  

 
Groundwater  

• NR 140 Wis. Adm. Code Rule Series Preventative Action Limit (PAL) and Enforcement 
Standard (ES) 
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4.3 Laws and Regulations Applicable to the Cleanup 
Laws and regulations that are applicable to this cleanup include the Federal Small Business Liability 
Relief and Brownfields Revitalization Act, the Federal Davis-Bacon Act, WDNR 700 Wis. Adm. 
Rule Series.   
 
Capping of affected soils will be completed in accordance with WDNR RR-709, Guidance for Cover 
System as Soil Performance Standard Remedies. 
 
If contaminated groundwater is encountered during excavation activities, and dewatering required, 
local permits will be obtained authorizing the disposal of contaminated dewatering effluent into City-
owned and operated systems prior to commencing dewatering work.  The local utility one-call entity 
will be contacted prior to the commencement of subsurface work.  Waste Profiles for soil disposal 
will be prepared and approved by the selected landfill facility and provided to the earthwork 
contractor before contaminated soil is excavated and transported off the Property.  

The below regulatory standards and guidelines will only be applicable if tanks or historic demolition 
debris are encountered during excavation activities at the Site: 
 
Underground Storage Tanks 

• Chapter SPS 310 Storage Tank Regulations 
• ERS-10874 Tank System Site Assessment, A Guide to the Assessment and Reporting of 

Suspected or Obvious Releases from Underground and Aboveground Storage Tank Systems  
• NR 700 Wis. Adm. Code Rule Series 

o Non-Industrial Direct Contact Soil Residual Contaminant Levels 
o Soil to Groundwater Residual Contaminant Levels 
o Surficial Background Threshold Value 

 
Asbestos Containing Materials (ACM)  

• OSHA 29 CFR 1910 – Asbestos 
• EPA NESHAP 40 CFR 61, Subpart M 
• DNR NR 447: Control of Asbestos Emissions 
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5.0 ANALYSIS OF BROWNFIELDS CLEANUP ALTERNATIVES 

Each remedial alternative was evaluated with respect to the comparative evaluation criteria including: 
effectiveness, short- and long–term reliability, difficulty of implementation, cost, potential risks, 
timeliness, and non-pecuniary effects (such as resiliency to climate change).  The cost estimates 
presented in this document are approximate estimates prepared solely for the relative comparison of 
the identified alternatives. As such, these cost data are not to be used as design-level estimates.   

 

5.1 Climate Change Considerations  

The Site is located in the City of Milwaukee and is not located in a 100-year floodplain. National 
Flood Insurance Rate Maps from the National Flood Insurance Program and the United States 
Environmental Protection Agency website for Climate Impacts for the Midwest were reviewed 
(https://www.epa.gov/climatechange).  Based on information reviewed, the summers in the Midwest 
are hot and humid, and winters are cold, since the region is far from the temperature-moderating effect 
of the oceans. Therefore variations in climate will tend to be expressed without moderation in the 
Milwaukee, Wisconsin area. 

Based on the physiographic location of the site, the following climatic risk factors are the following: 
• Changing dates for ground thaw/freezing – decreases in average temperatures long term will 

shorten the already narrow window of the Wisconsin growing season. Increases in average 
temperature will increase the length of Wisconsin growing season. These factors could not 
affect infiltration at the Site, but may affect the duration of time available to perform 
remediation activities. 

• Changing the environmental/ecological zones – This will depend on the decrease or increase 
in average temperatures and future variations in precipitation. These factors are interrelated 
with the changing dates for ground thaw/freezing. Variations in the growing season will result 
in changes in bird nesting and migration ranges and dates and be expressed in changes in the 
ecological diversity. 

• Changing the air quality index – decreases in average temperature long term will result in 
fewer heat index days, while increases in average temperature long term will result in more 
heat index days, causing increased ozone formation in urban areas. This will make it more 
challenging to meet air quality standards and will increase the risks of health effects in these 
areas. 

Alternatives will be evaluated based on resiliency to climate risk factors. 
 

5.2 Identification and Initial Screening of Remedial Technologies 

The remedial identification process focused on several technologies that exhibited the potential to 
eliminate or significantly reduce exposure to the elevated levels of target PAHs and lead observed in 
the soil at the Site.  Possible technologies are discussed below. 
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5.2.1 No Action 
No Action assumes no additional efforts are undertaken to eliminate potential future exposures to 
surface and subsurface soil contaminant impacts at the Site.  This alternative would not remove 
contamination and would not reduce, mitigate, or eliminate petroleum and or other compounds 
identified in the soil. Therefore, the potential exposure to human health and the environment from 
PAH contaminated soil would remain at the Site.  This alternative is not protective of human health 
and the environment. This alternative will not achieve Closure at the Site.   

5.2.2 Use Restrictions 
Use restrictions may be placed on a Site to limit exposure to the contaminants of concern that remain 
in place.  This alternative would not be retained alone because it does not fully address existing 
exposure to contaminated soils at the Site.  However, a use restriction may be used in conjunction 
with other technologies to achieve a reduction of harm to human health and the environment by 
limiting the future exposure at the Site.  Use restrictions are commonly used in conjunction with the 
GIS Registry listing by limiting the current and future activities and uses.  The current use of the Site 
is as a Center for Intergenerational Care with anticipated future use of the undeveloped portion as 
greenspace including two play areas, a 350-seat band shell with lawn seating, an orchard, raised bed 
gardens, and splash pad.  In addition, building additions are planned for housing an indoor pool, 
locker rooms, and gym open to community residents.  Therefore use restrictions have been retained 
for consideration in the development of remedial alternatives for soil.  

5.2.3 In-situ Treatment 
In-situ treatment is an option that involves “in-place” treatment of soil by physical, biological, or 
chemical processes.  The purpose of in-situ treatment is to transfer chemicals to another media, 
transform/destroy chemicals to less toxic chemicals, or immobilize chemicals, without the need to 
excavate the soil first.  The particular technological process selected is usually dictated by the targeted 
chemicals.  

Thermal in-situ treatment of soils is an effective method of mitigating organic chemicals by 
increasing their volatilization.  By raising the temperature of the soil with electric rods, organic 
chemicals will more readily volatilize, and can then be captured and treated as necessary.  The primary 
constituents of concern include PAHs and lead, and therefore, this method of treatment cannot address 
all chemicals of concern at the Site. 

Vitrification utilizes electrodes inserted into the ground that heat the soil to a liquid state.  As the soil 
cools it will vitrify to a glass-like solid block trapping the chemicals.  In order to safely perform 
vitrification, surrounding soil must be dried to prevent the release of steam during the vitrification 
process.  Remedial cost becomes incrementally high in or near wetlands areas, where the water table 
is close to grade/zone of treatment.  Generally, vitrification has the potential to be unsafe, has a limited 
history of practical applications, and also may result in future land use limitations, because the soil 
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block must be left intact to properly contain the chemicals.  This method of treatment is not considered 
appropriate for the Site. 

Chemical oxidation in-situ treatment may be an effective method of mitigating organic chemicals.  
Chemical additives with oxidizing properties are introduced to the soil via direct push or other method 
and then react with and subsequently degrade the chemicals.  Chemical oxidation treatment offers 
little benefit to this Site because it does not address impacts of PAHs or lead present in soil. 

In-situ stabilization treatment is a method of treating soils which contain highly leachable organic or 
inorganic compounds that are not a direct contact risk.  Impacted soil is churned and tilled while a 
stabilization agent is added and the treated soil remains in place.  The stabilization treatment is 
designed to remove the hazardous characteristic but does not address the direct contact exposure 
pathway.  As evidenced by previous groundwater results the concentrations are also not highly 
leachable.   

Due to the lack of any single, practical technology that could potentially treat all co-located, targeted 
chemicals (PAHs and lead) on-site, and the proximity to the operating facility, in-situ treatment of 
soils was not retained for further evaluation.  
 

5.2.4 Containment 
Containment measures are designed to isolate chemicals to prevent direct contact, erosion, and, 
depending on the chemicals, leaching.  The alternative of excavating soil can be difficult based on 
site conditions and expensive, particularly when the volume of impacted soil is large.  Capping 
generally provides a cost-effective and proven method of containment for managing large volumes 
of impacted soil where related groundwater issues are not also present.   

A containment remedy (cap) could consist of a layer of soil, crushed stone, barriers, asphalt, or 
concrete, which will eliminate or minimize direct contact with the underlying soils, and will address 
contaminants.  When containment is selected for a remedial solution, it is implemented in conjunction 
with a use restriction that would require cap maintenance and prohibit uncontrolled cap removal or 
penetration.  Containment is retained as a remedy for further consideration in the alternative 
evaluation. 
 

5.2.5 Removal 
Physical removal addresses risk-driving compounds in soil by physically removing impacted media 
from the Site with disposal or recycling at an appropriately licensed off-site facility.   

Excavation and off-site disposal is a proven and commonly used method that addresses all chemicals.  
To meet requirements of some disposal facilities, pretreatment of the impacted media may be 
required.  Screening of fill material to separate solid waste from soil may be necessary.  This 
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alternative often targets small volumes due to the increased costs associated with excavation, 
transportation, and disposal fees.  In addition, site restoration would be necessary, thereby further 
increasing costs.  

Removal and off-site reuse, recycling, and/or disposal are common methods of site remediation.  
Given the proven performance of excavation as a site remedy at similar sites, this technology will be 
retained for further evaluation. 

 

5.3 Considered Remediation Alternatives 

Several potential alternatives were evaluated for addressing the environmental conditions that pose a 
risk to human health and/or the environment at the Site.  From that evaluation, TRC identified a 
limited number of practicable remedial alternatives that could be implemented at the Site based on 
available Site data and TRC experience.  The “No Action” alternative was also included as part of 
the evaluation to establish a basis for conducting remedial actions at the Site.   

To address contamination at the Site, three different cleanup alternatives were considered and are 
described below: 
 

• Alternative 1:  No Action. 
 

• Alternative 2: Soil impacted by PAH will be excavated and removed from entire site 
except from under the recently constructed building and surrounding landscaped areas 
to a depth of 1.5 feet.  Excavation and offsite disposal of PAH-impacted soil and/or fill 
stockpile material (11,500 cubic yards [CY]) to a depth of 1.5 feet, construction of a 
engineered cap (9,510 CY) to prevent direct contact with impacted soil and fill 
material, and use of landscaping and use restrictions for on site management of the 
areas where excavation is not practical (near and under the newly constructed 
community center building). 
 

• Alternative 3: Selected soil removal and off-site disposal of PAH impacted soil from 
the contaminated soil stockpiles on the north side of the site, from the two playground 
areas, from the pool area, and construction of engineered caps and manage some PAH 
soil in engineered berm with cover.  This Alternative estimates excavation and offsite 
disposal of 3,800 CY of PAH and lead contaminated soil. In addition, approximately 
2,000 CY will be managed on-site by grading and construction of an engineered berm.  
Approximately 3,660 CY of backfill is anticipated for use at the Site.  Risk calculations 
will determine whether additional soils will be excavated in the area of the planned 
orchard.  Use of landscaping and use restrictions for on site management of the areas 
where excavation is not practical (near and under the newly constructed community 
center building). 
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5.4 Evaluation of Remedial Alternatives 

Each remedial technology identified in Section 5.2 above was evaluated, and three alternatives 
developed.  The technologies to be employed by the alternative were considered using the following: 

• Effectiveness 
• Reliability 
• Ability to Implement 
• Feasibility 
• Risk Reduction (Toxicity, Mobility, Quantity) 
• Preliminary Costs 

The cost estimates presented in this document are approximate estimates prepared solely for the 
relative comparison of the identified alternatives and should not be used as design-level estimates.  A 
description of each alternative and the results of the comparative analysis are presented in the 
following subsections.  While the EPA Brownfield Grant BF00E02008 consists of two distinct 
awards, the approaches and costs noted below have been combined into a single approach for the 
purposes of addressing PAH and lead contaminated soils at the Site. 
 
Remedial Alternative #1:  No Action 
A “No Action” alternative would leave the Site in its current condition and no action would be taken. 
Therefore, the potential for human exposure through direct contact, ingestion, and inhalation is not 
controlled and therefore continues to exist for potential future Site visitors and Site workers. 

This alternative is not effective in controlling or reducing the threat to public safety, welfare, and the 
environment due to contamination at the Site, nor in the elimination of a potential continuing 
contaminant source at the Site.  Based on site conditions, reduction of PAH in soil through natural 
reduction or attenuation is unlikely to occur because one of the chemical characteristics of PAH 
constituents is low solubility in water.  Biodegradation is unlikely to occur over a reasonable timeline.  
This alternative does not provide a reduction in risk.  

While easy to implement, “no action” as an alternative is unlikely to be acceptable to the WDNR due 
to the inability to achieve remedial objectives within a reasonable timeframe.  In addition, use of this 
Alternative would limit the future development intended by St. Ann Center in this area.   

Costs associated with implementation of the No Action Alternative would be minimal due to the 
absence of remediation activities.  The only costs would be associated with securing the Site (fencing 
and surveillance) for the foreseeable future, at a cost of approximately of $30,000. 

The “No Action” alternative does not involve any remedial activities; however, it is included to 
demonstrate a comparison between the alternatives. 
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Alternative 2: Excavation and Off-Site Disposal of PAH Impacted Soil and Engineered Controls 
Alternative 2 involves excavation and offsite disposal of 11,500 cubic yards of PAH and lead 
contaminated soil. An engineered cap of 2 ft of clean soil will be placed over approximately 
106,282 square feet excavated.  

Excavation will be conducted using conventional excavation equipment such as an excavator, 
backhoe, or skid steer loader. Environmental personnel will be present during the Site 
activities to oversee the excavation, stockpiling, and off-Site transport of soil. During 
excavation, soil will be field-screened using a photoionization detector and checked for visual 
and olfactory signs of contamination. Soil will be segregated based on Site data and/or waste 
characterization results in order to optimize disposal options.  

If further characterization of the soil is required, the soil will be stockpiled on polyethylene 
plastic sheeting and sampled for characterization parameters. The stockpile will also be 
covered with plastic and weighed down to contain the soil and protect it from contact with 
storm water. This alternative will include a much larger soil removal footprint than assumed 
under Alternative 3.  Upon excavation, soils will be transported to an appropriate disposal 
facility depending on the waste characterization results.   

This alternative provides adequate protection of human health and the environment through 
eliminating the risk of human exposure to the PAH impacted soils via soil removal activities and 
placement of the cap.  Property use restrictions and extent of the cap will be documented within the 
WDNR GIS Registry to notify future users of remaining site conditions and minimize and manage 
future exposures to contaminated soils if any future Site excavations are required. The goal of 
reducing or eliminating the risk of human exposure to impacted soils will be achieved through this 
alternative.  

Removal and off-site disposal of PAH impacted soils is technically feasible and would utilize readily 
available standard construction and transportation techniques for impacted soil containerization, off-
Site transport, disposal, and installation of the engineered cover. This alternative is highly effective 
and can be accomplished relatively quickly. Removal of the PAH-impacted soil and/or fill material 
will provide for immediate and permanent removal of residual impacts and is consistent with WDNR 
guidance. The collection and analysis of soil cleanup samples from the Site would be easily conducted 
using standard environmental sampling techniques. Work to obtain the permits for excavation and 
offsite disposal of impacted soil and construction of the engineered cap could begin immediately 
depending on the development schedule and weather.  

Implementation of a wide scale excavation and transportation of the PAH impacted soil to a landfill 
is moderately difficult to implement. This approach will require coordination (e.g., dust suppression, 
monitoring, placement of imported backfill, etc.) during cleanup activities and short-term disturbance 
to the community because of increased truck traffic in the vicinity of the Property. This approach has 
the potential to reduce the extent of the required cap and as such reduce the extent of ongoing 
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monitoring and maintenance following the completion of the excavation. Construction of an 
engineered cap and implementing a use restriction is the most effective way to reduce the threat to 
public safety, welfare, and the environment from soil and/or fill material impacted by low-level 
concentrations of PAHs. If needed, implementation of a permitted discharge of contaminated 
dewatering effluent to the municipal sanitary sewer system is relatively easy. This will include 
submitting a discharge permit application to the City of Milwaukee and complying with the 
conditions of the discharge permit. 

The estimated costs for implementing Remedial Alternative #2 is estimated to be approximately 
$1,173,000.  Assumptions for preliminary costing purposes include: 

• Site preparation tasks include mobilization/demobilization, soil erosion and sediment control 
measures and construction entrance preparations ($10,000) 

• Appropriate security around Site, may include caution tape and lath, poly fencing, and/or 
signage ($10,000) 

• Approximately 11,500 CY of contaminated soil will be excavated, transported and disposed 
of at an approved disposal facility ($875,000) 

• Approximately 9,510 cubic yards of clean soil will be placed uniformly over the Site as a 
engineered cap ($242,000) 

• Site waste characterization and confirmatory soil samples laboratory fees ($30,000) 
• Engineering fees ($80,000)  
• Site survey fees ($6,000) 

 
Alternative 3: Excavation and Off-Site Disposal of Select PAH Impacted Soil and Engineered 
Controls 
Alternative 3 involves selective excavation and offsite disposal of 3,800 CY of PAH and lead 
contaminated soil. In addition, approximately 2,000 CY will be managed on-site by grading 
and construction of an engineered berm.  An engineered cap of 2 ft of clean soil will be placed 
over affected soils of approximately 3,660 CY.  

Excavation will be conducted using conventional excavation equipment such as an excavator, 
backhoe, or skid steer loader. Environmental personnel will be present during the Site 
activities to oversee the excavation, stockpiling, and off-Site transport of soil. During 
excavation, soil will be field-screened using a photoionization detector and checked for visual 
and olfactory signs of contamination. Soil will be segregated based on Site data and/or waste 
characterization results in order to optimize disposal options. 

If further characterization of the soil is required, the soil will be stockpiled on polyethylene 
plastic sheeting and sampled for characterization parameters. The stockpile will also be 
covered with plastic and weighed down to contain the soil and protect it from contact with 
storm water. Upon excavation, soils will be transported to an appropriate disposal facility 
depending on the waste characterization results.   
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Similar to Alternative 2, this alternative provides adequate protection of human health and the 
environment through eliminating the risk of exposure to the PAH impacted soils via soil removal 
activities and placement of the cap.  Property use restrictions and extent of the cap will be documented 
within the WDNR GIS Registry to notify future users of remaining site conditions and minimize and 
manage future exposures to contaminated soils if any future Site excavations are required.  The goal 
of reducing or eliminating the risk of human exposure to impacted soils will be achieved through this 
alternative.  

Removal and off-site disposal of PAH impacted soils is technically feasible and would utilize 
readily available standard construction and transportation techniques for impacted soil 
containerization, off-Site transport, disposal, and installation of the engineered cover. This 
alternative is highly effective and can be accomplished relatively quickly. Removal of the 
PAH-impacted soil and/or fill material will provide for immediate and permanent removal of 
residual impacts and is consistent with WDNR guidance. However, since not all impacted soil 
would be removed from the Site, a larger volume of impacted soils would remain onsite.  
Construction of a berm using remaining affected soils will reduce the area requiring a cap and 
provide a seating area for future performances in the band shell. 

The collection and analysis of soil cleanup samples from the Site would be easily conducted using 
standard environmental sampling techniques. Work to obtain the permits for excavation and offsite 
disposal of impacted soil and construction of the engineered cap could begin immediately depending 
on the development schedule and weather.  

Implementation of a more targeted excavation of the PAH impacted soil areas reduces the 
volume of materials requiring offsite disposal.  Similar to Alternative 2, excavation and 
transportation of the contaminated soil to a landfill is moderately difficult to implement. This 
approach will require coordination (e.g., dust suppression, monitoring, placement of imported 
backfill, etc.) during cleanup activities and short-term disturbance to the community because 
of increased truck traffic in the vicinity of the Property. However, construction of an 
engineered cap and implementing a use restriction is the most effective way to reduce the 
threat to public safety, welfare, and the environment from soil and/or fill material impacted 
by low-level concentrations of PAHs. 

Cost of Alternative 3 is estimated to be approximately $530,000. The total cost also assumes 
approximately $289,000 for contaminated soil transport and disposal. If less soil is removed 
from the Site based on the final ABCA, significant cost savings could be realized.  

Assumptions for preliminary costing purposes include: 
• Site preparation tasks include mobilization/demobilization, soil erosion and sediment control 

measures and construction entrance preparations ($10,000) 
• Appropriate security around Site, may include caution tape and lath, poly fencing, and/or 

signage ($10,000) 

259002.0002 30 



 
Analysis of Brownfields Cleanup Alternatives and Remedial Action Plan 
St. Ann Center, Milwaukee, WI  December 2016 

• Approximately 3,800 CY of contaminated soil will be removed for off-Site disposal at an 
approved disposal facility ($289,000) 

• A total of 2,000 cubic yards of soil will be managed by construction of an engineered berm 
($12,000) 

• Approximately 3,660 cubic yards of clean soil will be placed over the excavated areas 
($93,000) 

• Site waste characterization and confirmatory soil samples laboratory fees ($30,000) 
• Engineering fees ($80,000)  
• Site surveying fees ($6,000) 

 

5.5 Comparison to Evaluation Criteria 
 
This Section presents a relative comparison of the selected remedial alternatives (Alternatives 2 and 
3). Alternative 1 is not carried through for review. 
 
Effectiveness: 
Remedial Alternatives 2 and 3 would both be effective at achieving site closure.  Alternative 2 
removes a larger volume and extent of affected soils.  Both Alternatives require implementation of a 
final property Use Restriction.  
 
Reliability: 
Remedial Alternative 2 is more reliable in preventing exposure to future users of the Site because a 
greater volume of affected soils is removed. Alternative 3 will consolidate the volume of affected 
soils into a berm, reducing the extent requiring use restrictions and reducing the volume of capping 
material required. 
 
Difficulty of Implementation: 
Remedial Alternative 2 would be moderately more difficult to implement as it requires a greater area 
of excavation and larger volume for off-site transport and disposal. Remedial Alternative 3 has similar 
implementation requirements to Alternative #3, but will require less time for soil removal.   
 
Cost-Benefit: 
Both Alternatives require use restrictions and will require similar management of subsurface soils in 
the long term.  The lower volume of soils proposed for removal in Alternative 3 makes better 
economic sense as the ultimate use of the Site under both alternatives would be the same.  Soils 
included for removal in Alternative 2 can be practically managed on-site as described in Alternative 
3.  
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Potential Risks: 
The potential short-term and long-term risks associated with each of the alternatives are considered 
low to moderate.  Potential short-term risks associated with soil excavation/disposal include contact 
to workers and possible accidental spills of contaminated soil during soil transport, which could result 
in short-term exposure to the contaminated soil by surrounding human populations.  Worker exposure 
will be reduced by following 29 CFR 1910 and 1926 as required by OSHA for the remediation of 
contaminated sites.  A site-specific health and safety plan will be developed to include training, the 
use of personal protective equipment, spill containment, and site controls.  The risk for placement of 
imported clean soil is low as Site filling is not intrinsically hazardous work. 
 
Timeliness: 
The following estimated time frames are associated with implementation of each alternative: 

• Alternative 2: Excavation and Off-Site Disposal of PAH Impacted Soil and Engineered 
Controls – 10 to 18 months for permitting, soil excavation/disposal, fill placement, 
confirmation sampling and Site closure. 

• Alternative 3: Excavation and Off-Site Disposal of Select PAH Impacted Soil and Engineered 
Controls– 6 to 12 months. 

Based on the above, Remedial Alternative 3 is considered the timeliest of the alternatives because 
excavation of soil can begin upon completion of permitting documents, preparation of project 
specifications, bidding, and off-site soil disposal approvals and will take approximately 1 month to 
complete; whereas, the excavation and off-site disposal of the larger volume removal Alternative 2 
could take 2 or more months to complete. 
 
Green and Sustainable Remediation  
Both remediation alternatives were evaluated using Best Management Practices identified in ASTM 
Guidance Document E2893, Standard Guide for Greener Cleanups.  BMPs considered to support the 
core principals identified in the guidance include the minimization of total energy use/maximize of 
renewable energy use, the minimization of air pollutants and greenhouse gas emissions, the 
minimization of water use / impacts to water resources, the reduction / reuse / recycling of materials 
and waste and the protection of ecosystems.   
 
In evaluating BMPs, Alternative 3 is considered the most effective approach per the following 
criteria: 

• The use of an engineered cover and use restrictions for on site management of the areas where 
further excavation is not practical will reduce the total amount of contaminated soil requiring 
removal and associated carbon footprint and cost. 

• Smaller volume of soils requiring removal will use minimum slopes to maintain proper 
drainage and reduce fill volumes. 

• Shorter duration of removal and smaller removal volumes will reduce the number of trucks 
required to execute the Alternative.   
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One of the additional benefits of Alternative 3 is that the reduced scope of soil removal translates 
directly into lesser environmental impacts to air, water and land.  In accordance with the EPA’s 
greener remediation principles, we have completed a preliminary environmental footprint analysis 
of Alternatives 2 and 3 using the US EPA Spreadsheets for Environmental Footprint Analysis 
(SEFA).  Summary tables including the results of the calculations for Alternative 2 and Alternative 
3 are included in Appendix C.   The analysis focused on the difference in environmental impacts 
between the two alternatives.  The components of the plan that were incorporated into the SEFA 
analysis were (1) Excavation (based the anticipated equipment and number of days of on-site work), 
(2) Soil disposed of off-site (based on the volume of soil to be disposed of at the planned landfill), (3) 
Backfill (based on the volume of fill to be imported and the anticipated equipment and number of 
days of on-site work).   This analysis illustrated that the impacts associated with Alternative 3 are 
significantly less than those of Alternative 2, as would reasonably be expected.  Alternative 3 has the 
following identified benefits: 
 

• 12,320 tons less soil disposed of off-site; 
• 10,000 gallons less water used (as a result of decreased dust control time); 
• 4,945 MMBtus less energy used throughout the remediation; 
• 11,456 pounds less of total NOx, SOx and PM emissions; 
• 19 pounds less of HAP emissions; and 
• 397 tons less greenhouse gas emissions (CO2). 

We anticipate that SEFA tool can be used to establish a baseline for Alternative 3 which can later be 
used to as a decision making tool when evaluating and selecting the most effective green 
remediation BMPs.  Then, the impact of implementation of these practices can be quantified at the 
completion of remediation. 

The following BMPs and green remediation principles will be implemented, as possible during 
remediation at the Site: 

 
Administrative 

• Green remediation principles will be incorporated into the contracting process, as possible.  
• Interim and final documents will be submitted in digital rather than hardcopy format, unless 

otherwise requested by EPA or required by law, in an effort to save paper.  This is especially 
applicable to voluminous data reports. 

• Optimize the use of electronic and centralized communication and outreach to the local 
community.  

 

The following measures will be implemented where applicable, beneficial, or feasible to improve the 
overall sustainability of the proposed remedial alternative as recommended by the U.S. EPA Region 
1 Green and Sustainable Remediation Guidance. 
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General Site Operations 

• Utilize existing buildings for field office, if possible/safe   
• Use energy efficient equipment  
• Reuse or recycle waste  
• Protect and conserve water  
• Use alternative fuel vehicles (hybrid-electric, biodiesel, ultra-low sulfur diesel)  
• Carpool for site visits and project meetings and/or use public transportation 
• Schedule activities efficiently so as to minimize travel to and from the site  

 
Remediation Operations 

• Encourage use of fuel-efficient / alternative fuel vehicles and equipment  
• Minimize mobilizations  
• Provide for erosion control to minimize runoff into environmentally sensitive areas  
• Encourage use of diesel engines that meet the most stringent EPA on-road emissions standards 

available upon time of project’s implementation 
• Selection of nearby equipment and product vendors to reduce fuel usage associated with travel 

and equipment delivery. 
• Have idle reduction policy and idle reduction devices installed on machinery  
• Identify local sources of appropriate fill material and nearby disposal facilities, where 

appropriate, to reduce transportation fuel costs. 
• Use ultra-low sulfur diesel and/or fuel-grade biodiesel as fuel on machinery  
• Maximize use of machinery equipped with advanced emission controls  
• Maximize efficiency in transport/disposal of soils and backfill, utilizing practices such as 

backloading. 
• Steam-cleaning or use of phosphate free detergents or biodegradable cleaning products instead 

of organic solvents / acid to decontaminate sampling and other equipment. 
• Use of bio based products to reduce petroleum use including biodegradable seed matting or 

erosion control fabrics. 
• Use of recycled materials where appropriate during cap construction. 
• Use of biodiesel where appropriate to fuel onsite equipment. 
• Use of solar powered security lighting to reduce energy usage, if needed 

 
Resiliency to Climate Change Conditions  
Both remediation alternatives will have no effect on potential variations in the growing season, as the 
Site is in a municipal area and will be used for green space, a public health/wellness and community 
center. The green space will be only indirectly affected by any changes in environmental and 
ecological zone, in that the type of wildlife that may use the Site may vary with those changes, but 
the brownfield cleanup alternatives will not affect those variations. Also the increase in green space 
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will only serve to mitigate any air quality changes due to variations in climate, as trees and landscape 
planting help to reduce carbon dioxide and have a positive impact on air quality. The increase in green 
space will also aid in infiltration of rain water into the unconsolidated zone and eventually recharging 
the bedrock aquifer, the Milwaukee River and Lake Michigan. Based on the information above, 
climate change is not anticipated to significantly affect the effectiveness of the alternatives evaluated. 
 
Summary 
A comparison of the evaluated remediation alternatives is included in the table below. 
 

Remedial 
Action 

Alternative 1: 
No Action 

Alternative 2: 
Excavation and Off-Site Disposal of 

all PAH Impacted Soil 

Alternative 3: 
Excavation and Off-Site Disposal of 

Select PAH Impacted Soil 

Overall 
protection of 
Human 
Health and 
the 
Environment 

Not protective of 
human health 
and the 
environment.  
Does not meet 
threshold 
criteria. 

Provides protection of human health 
and the environment concerns 
through mitigating/eliminating the 
risk of exposure to humans and the 
environment to the impacted soil 
identified on the Site. 

Provides protection of human health 
and the environment concerns 
through mitigating/ eliminating the 
risk of exposure to humans and the 
environment to areas of impacted soil 
identified on the Site.  

Technical 
Practicality 

Technically 
practical, but not 
approvable by 
the WDNR due 
to current site 
use. 

Completing the remedial action 
specified within this alternative is 
technically practical. However, the 
large quantity of soil to be removed 
would be significant. This alternative 
would reduce/eliminate risk of human 
and environmental exposure to PAH 
impacted soil at the Site. 

Completing the remedial alternative 
identified is technically practical. 

Ability to 
Implement 

Easy to 
implement but 
not approvable 
by the WNDR 
due to the 
current site use. 

Removal of PAH-impacted soil is 
technically feasible, and an effective 
remedial action to reduce or eliminate 
the risk of direct human contact to 
contamination at the Site. The 
activities and materials to complete 
the alternative are readily available. 
Equipment and contactors are 
available and have the expertise to 
complete. 

Removal of certain impacted soil at 
the Site is technically feasible, and is 
an effective action for reducing or 
eliminating the risk of direct contact 
to contamination. The activities and 
materials to complete the alternative 
are readily available. Equipment and 
contactors are available and have the 
expertise to complete. 

Reduction of 
Toxicity, 
Mobility, and 
Volume 

No Reduction. Limited reduction of contamination, 
but greater than Alternative 3. 

Alternative achieves a limited 
reduction of contamination. 

Short Term 
Effectiveness Not Applicable. 

The removal alternative removes and 
caps the hazard from the site and is 
therefore effective in the short term. 

This alternative removes or caps the 
hazard from the site and is therefore 
effective in the short term. 
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Remedial 
Action 

Alternative 1: 
No Action 

Alternative 2: 
Excavation and Off-Site Disposal of 

all PAH Impacted Soil 

Alternative 3: 
Excavation and Off-Site Disposal of 

Select PAH Impacted Soil 

Estimated 
Cost $30,000 

$1,173,000: 
Capital costs include materials and 
equipment, soil removal, and indirect 
capital costs such as engineering. 

$530,000:  
Capital costs include materials and 
equipment, soil removal, and indirect 
capital costs such as engineering. 

Green 
Remediation Not Applicable 

Evaluation and application of BMPs 
can support a greener approach to 
remediation.  However, based on the 
larger volume of soils removed this 
Alternative will have a more negative 
impact than Alternative 3. 

Environmental footprint analysis 
indicates that Alternative 3 will have 
approximately a third of the impact of 
Alternative 2.  Evaluation and 
application of BMPs can support a 
green approach to remediation.   

 

5.6 Selection of Proposed Remediation Alternative 
Based on the results of the initial screening of each alternative, as shown in the table above and 
discussed in detail above, Alternative 3: “Excavation and Off-Site Disposal of Select PAH-Impacted 
Soil” alternative has been selected as the preferred remediation alternative. This alternative is proven 
to protect human health and the environment; is effective, technically feasible, and practical; and is 
cost-effective.  

Alternative 1 is not recommended because it does not address the risks posed by the soil 
contamination.  

Alternative 2 is not recommended because it involves removal of additional contaminated soil that 
can be more practically managed on-Site. 
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6.0 REMEDIAL ACTION PLAN 

Based on the criteria discussed in Section 5.0 above, Alternative 3 - Excavation and Off-Site 
Disposal of Select PAH-Impacted Soil has been selected as the preferred remediation alternative 
for contaminated soils at the Site.  A remedial contractor will be procured through a competitive 
bid process in accordance with 2 CFR 200.317-326 and selected based on qualifications, pricing 
and responsiveness.   

In general, this alternative will remove a majority of affected soils currently maintained in the soil 
piles located on the northern portion of the property.  The remainder will be graded and managed 
using an engineered berm covered by an engineered constructed cap of “imported” clean soil.  
Soils will be excavated from the proposed pool and building addition areas as required for 
construction of these additions.  This soil will be managed either through removal or integration 
into the engineered berm, dependent on the quantities of contaminated soil excavated.  
 

6.1 Data Quality Objectives 

All soil and groundwater samples will be analyzed by a Wisconsin-certified analytical laboratory. 
Sample containers, preservation, analytical methods, holding times, and quality assurance and 
quality control (QA/QC) samples collected as part of the field investigation and laboratory analysis 
program were summarized in Tables 1 and 2 of the previously provided October 9, 2015 Site 
Investigation, Soil Management and Capping Plan by Stantec.  These previously provided tables 
are included in Appendix C.  This was approved by the WDNR on November 2, 2015. 
 

6.2 National Historic Preservation Act Review 

Prior to implementation of any sampling or remediation activities using federal funding, 
concurrence is required from the State Historic Preservation Office (SHPO) that the proposed 
activities will have no adverse effect to historic properties.  Information on historic structures and 
cultural findings for the St. Ann Center property must be provided to the Wisconsin Historical 
Society (WHS).  
 

6.3 Soil Removal 

Based on site investigations, Site soil is impacted with hazardous substances (PAHs and lead) at 
concentrations up to 1,000 times greater than applicable Wisconsin nonindustrial soil cleanup 
standards.  These concentrations require remedial action and/or engineering and use restrictions, 
mostly in shallow soils and stockpiled soils on the northern side of the property.  The specific 
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source of the affected soils is unknown, but likely includes the presence of undocumented fill 
materials, surface soil contaminated with lead-based paint eroded from historic residences, and 
surface soil contaminated with PAHs, lead, and other contaminants from air pollution and other 
sources. It is unknown which liabilities are associated with historic residential use and which are 
associated with their more recent status as a planned freeway construction site or vacant industrial-
zoned land.  The presence of contamination could pose a potential risk to public health, therefore, 
risk-reduction measures will need to be implemented during redevelopment, such as use of 
hardscaping materials, pavement, or clean soil cover in landscaped areas to prevent or minimize 
direct contact exposure to soils.  Additional delineation of affected soils is not proposed at this 
time. 

6.3.1 Preparation of a Water Resources Application for Project Permits (WRAPP) 
If a landowner plans to disturb more than one acre of land they must submit a Water Resources 
Application for Project Permits (WRAPP) Notice of Intent (NOI) to the WDNR application under 
s. 283.33, Wis. Stats., and Subchapter III of NR216, Wis Adm. Code and all required attachments.  
The WRAPP will include a Form 3500-053 and all required attachments (wetlands evaluation, 
endangered and threatened resources review), a map of the project location, a site-specific erosion 
control plan, an erosion control map, and if applicable a stormwater management plan, site 
evaluation for stormwater infiltration, modeling summary, and long-term maintenance agreement.   

In accordance with s. NR 216.46, Wis. Adm. Code, the erosion control plan for a construction site 
should address the discharge of sediment and other pollutants that are carried in runoff from the 
construction site.  The plan details how to control sediment and other pollutants on the construction 
site by using control practices throughout the duration of the construction project and stabilization 
of the site.  Erosion and sediment control (ESC) best management practices (BMPs) can include 
sediment ponds or traps, tracking pads, silt fences, ditch checks and temporary 
seeding.  Sequencing, inspection and maintenance procedures for BMPs must be included in the 
erosion control plan.  The plan is required to be kept at the construction site and agencies may 
request to see the document. 

During preparation of the bid specifications for the remediation contract, TRC in conjunction with 
the ultimate construction contractor and Zimmerman Architectural Studios (architect) will develop 
a WRAPP for remediation and subsequent development activities.  Remediation work cannot 
begin until approval of the WRAPP.  Portions of a prior WRAPP developed for site building 
construction in 2014 will be utilized to fulfill the requirements discussed above. 

6.3.2 Soil Piles 
Based on review of soil pile grab samples previously collected during 2014 and 2015, the soil 
contained in both soil piles located on the northern portion of the Site requires disposal at a landfill 
facility if not reused onsite and covered with an engineered cover or imported clean fill.  A soil 
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berm for viewing concerts in the band shell will be utilized as an on-site reuse option for affected 
soils.  Upon determination of soil volume requirements from the construction contractor, TRC will 
determined the quantity of soils from the stockpiled soils that should be transported off-site for 
disposal, and what volume may be reused on-site. 

6.3.3 Waste Characterization Sampling 
Prior to removal of the soil stockpiles or other staged soils from excavations ready for disposal, 
additional waste characterization sampling will be completed including one sample per 100 CY 
for the first 600 CY of soil and one additional sample for every 300 CY of additional soils staged 
for removal as required per NR 718.12(1)(e)1.  Samples collected will be analyzed for toxicity 
characteristic leaching procedure (TCLP) volatile organic compounds (VOCs), TCLP semivolatile 
organic compounds (SVOCs), TCLP RCRA 11 metals, polychlorinated biphenyls (PCBs), 
gasoline range organics (GRO) and diesel range organics (DRO).  Additional testing may be 
required by the selected landfill for disposal approval. 

6.3.4 Swimming Pool Excavation and Building Addition Preparation 
Soils located immediately north of the current St. Ann Center building will be excavated to a depth 
of 10 feet bgs in preparation for construction of a pool.  The area surrounding the pool will be 
developed into a building and an area immediately northeast and adjacent to the pool area will be 
developed into locker rooms and a gym facility.  Soil excavation will be required in preparation 
for the building additions.  Excavated soils will either be transported offsite or placed under the 
engineered imported clean fill cover system. 

6.3.5 Fruit Tree Lined Walkway / Orchard Excavation 
One area of the property will be utilized for an orchard.  Based on current architectural designs, 
the orchard will be installed along a walking path extending from the northwest corner of the Site 
to the east central portion of the Site.  Soil preparation will be needed prior to paving the pathway.  
Residual soil concentrations where the fruit trees are planted must be protective for human 
consumption of produced fruit.  A variety of trees are anticipated for planting including nut trees, 
apple trees, pear trees, and cherry trees.  A risk assessment will be completed to determine the 
appropriate PAH and lead RCLs protective of fruit tree uptake assuming human consumption of 
the fruit.  If the calculated RCL is less than the non-industrial RCL, soils in this area will be 
removed to the calculated risk based RCLs instead of capping.  If soil removal is required, trees 
will be planted in the imported clean fill.  Soils removed from this area will be managed either 
through removal or under the engineered imported clean fill cover system. 

6.3.6 Other Waste Removal (if encountered) 
Historically, the Site parcels were primarily occupied by residences with the exception of various 
store fronts and auto sales and service/repair uses which were present along West North Avenue. 
The former structures associated with the Site were demolished between the 1950’s and 1995. 
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Many of the former residences were demolished and the basements were filled in before 1951. 
Demolitions occurring in the 1960s and early 1970s predated many environmental regulations 
pertaining to asbestos abatement or UST removal and closure. 

Based on the historical use of this site, it is possible that historic building debris or unidentified 
tanks may be identified during excavation activities at the site.  In the event unidentified wastes 
are encountered during excavation activities, the wastes materials will be evaluated and managed 
as noted below: 
 
Underground Storage Tanks (USTs) 
There is a potential to encounter undocumented USTs based on the historical use of the site and 
limited documentation of USTs predating the 1970s (particularly near the former 2362-70 N. 25th 
Street and 2429-77 W. Meineke Avenue addresses).  If a UST is identified during remediation, 
cleanup actions including emptying and removing the UST, sampling according to the Wisconsin 
Department of Agriculture, Trade, and Consumer Protection (DATCP) regulatory Guidance 
Document is required and removal of potentially impacted soil.  If a release is observed, it should 
be reported to the WDNR and delineated per the Ch. NR 700, Wis. Adm. Code. 
 
Asbestos-Containing Materials (ACM) 
There is a potential to encounter ACM based on the historical use of the Site. ACM could be 
encountered if construction debris is encountered during excavation activities.  In the event that 
construction debris is encountered, a licensed asbestos inspector will inspect the materials and 
make a determination as to whether ACM is potentially present.  If suspect ACM is identified, the 
material will be sampled to determine appropriate waste handling methodology.   
 

6.4 Site Grading 

Upon completion of soil removal activities, remaining soils at the site will be graded to the desired 
site contours.  Care will be taken to prevent movement of contaminated soils into clean areas.  
Remaining affected soils will be graded into the engineered a berm which will be capped with 
imported clean fill cover system. 
 

6.5 Confirmation Sampling 

Upon completion of site grading and soil excavation activities, confirmation samples will be 
collected from excavation sidewalls and bottoms on an approximate 50 ft grid spacing.  No 
confirmation samples will be collected from areas included in the engineered berm area, as that 
area is known to contain affected material and will be placed under the imported clean fill cover 
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system.  As no confirmation samples were collected during playground remediation activities, soil 
borings will be installed near the playground areas to obtain data on concentrations remaining 
below the already installed cap.  Samples will be analyzed for PAHs and lead.  Any soil borings 
installed will follow the proposed methodology outlined in the previously submitted October 2015 
Stantec Site Investigation, Soil Management and Capping Plan. 
 

6.6 Groundwater Sampling 

As the groundwater flow direction is toward the southeast, no samples have been collected from 
hydraulically downgradient of the majority of the Site.  TRC proposes limited groundwater 
sampling from the existing monitoring wells associated with the LUST investigations for PAHs 
to confirm protective groundwater conditions. Groundwater analytical results for lead from 1993 
and 2016 did not identify concentrations exceeding the ES, and as such no additional lead 
sampling is proposed.  The historical subsurface investigations identified fill materials at a 
thickness of between 6 inches to 10 ft.  TRC reviewed the boring logs for the newly installed wells 
at the Site (Sigma, 2016).  Construction logs indicate that monitoring wells MW-3 and MW-4 are 
screened across undisturbed sandy clay and are appropriate for assessing groundwater 
conditions below the fill material.  

Existing monitoring wells will be sampled in accordance with the 1996 WDNR groundwater 
sampling procedures in WDNR Publication DG-038-96. 
 

6.7 Soil Cover System 

A variety of soil cover systems will be implemented at the St. Ann Center Site.  This will include 
soil cover systems in accordance with RR-709, including imported clean fill, constructed structures 
and pavement installed during redevelopment of the parcel after remediation work is completed.  
A soil capping and management plan was presented and approved in 2015 to address impacted soil 
currently stockpiled on site as well as impacted documented within two playground areas. A cap 
will be constructed over the contaminated soil consisting of a geofabric layer, overlain by 14-
inches of clean soil from a documented clean source, overlain by 4-inches of top soil from a 
documented clean source.  The anticipated approximate limits for areas to be capped has been 
revised based on additional information obtained for the Site, and are shown on Figure 3.  
Approval for an NR 718.122 Exemption Request in the October 2015 Stantec Site Investigation, 
Soil Management and Capping Plan was received from the WDNR in November 2015. 

The source of clean soil and top soil to be used to construct the cap has not been identified, in part 
due to an effort to secure donation of this material. Once the source site is identified, TRC will 
review environmental records (if any) for the site as well as historic land uses to determine 
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constituents for analysis to confirm the “clean” status of the material. It is anticipated that the soil 
at a minimum will be sampled and analyzed for PAHs and Resource Conservation and Recovery 
Act metals (i.e., arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) to 
confirm that these soils are non-impacted and appropriate for use in constructing the cap.   
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7.0 SITE CLOSURE AND REPORTING 

By methods of excavation, grading, confirmation sampling and capping, concentrations at the 
ground surface will be reduced to below the Residential Direct Contact RCLs.  Upon completion 
of soil removal and confirmation sampling, the extent of remaining concentrations will be mapped.  
Fill material as part of an engineering control will be placed on areas with concentrations 
exceeding the Residential Direct Contact RCLs and the constructed berm.  The extent of soils 
remaining at the site exceeding the residential direct-contact RCLs will be reported to the WDNR 
for concurrence prior to construction activities occurring at the Site.  Upon completion of 
construction activities, a final report will be provided detailing remediation activities and the full 
extent of the constructed cap.  The final report will include a description of the remedial actions 
and field methods implemented at the Site, as well as a cap maintenance plan as required by RR-
709.  As-built documentation will be submitted to the WDNR after completion of grading 
activities.  The extent of soils exceeding the residential direct-contact RCLs will be noted in the 
GIS registry package submitted with the Site closure request.   
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8.0 SUMMARY AND SCHEDULE 

The Site has between 6 inches and 10 feet of PAH-contaminated fill located throughout the 
property, along with the adjacent property, likely associated with basements of old residences 
being filled in and parcels then being occupied by several auto sales, repair and service businesses. 
PAH and lead-contaminated soil remains over the majority of the Site.  

Three remediation alternatives were evaluated in this report, including a “No Action” alternative, 
alternative, “Excavation and Off-Site Disposal of PAH Impacted Soil/Capping” alternative, and 
“Excavation and Off-Site Disposal of Select PAH Impacted Soil/Capping” alternative.  The table 
presented in Section 5.5 provides a Summary of Evaluation and Comparison of the Remedial 
Alternatives. 

Alternative 3 is the recommended cleanup alternative for the Site because it is considered to be the 
most practical alternative to mitigate the risk posed by the contamination considering the proposed 
redevelopment scenario, reliability, effectiveness, feasibility, ease of implementation, and cost.  
The specific Remedial Action Plan (RAP) for implementing this approach is discussed in Section 
6.0. 

Alternative 1 is not recommended because it does not address the risks posed by the contamination. 

Alternative 2 is not recommended because it involves removal of significantly more contaminated 
soil that can be more practically managed on-Site. 

The following is an approximate schedule for implementation of remediation activities at the Site: 
 
December 15, 2016 – WDNR and EPA to approve the ABCA / RAP 
 
December 16, 2016 –A public notice is published that announces the public meeting and 
availability of the ABCA / RAP and other environmental documents for the Site for public review, 
to be maintained within the information repository for the Site. This marks the beginning of a 30-
day public comment period.  
  
January 5, 2017 – St. Ann Center holds public meeting to present cleanup plans and solicit 
comments. 
 
January 16, 2017 – The public comment period ends and St. Ann Center will document public 
comments received that would otherwise alter the proposed cleanup plan.  
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January 18, 2017 – Final ABCA/RAP decision document issued incorporating results of comment 
process. 
 
Winter 2016 - Spring 2017 – Completion of final permitting, work plans, construction design and 
bid specification package, and solicitation of competitive cleanup construction bids. 
 
Spring 2017 – St. Ann Center selects a cleanup contractor(s), and the construction project begins. 
 
Fall 2017 – Project completion.  

The schedule may be modified or negotiated at the request or direction of St. Ann Center or other 
stakeholders in order to accommodate the potential to coordinate final cleanup actions with 
proposed Site construction activities. Periodic public notices will be published in local newspapers 
regarding the overall project status and/or changes to the proposed project schedule, as necessary.   

Remediation, cap construction, and site redevelopment should be completed by Fall of 2017; 
however, in the event of unforeseen delays, Brownfields grant funding is available for this project 
through September 30, 2019.  This timeframe should be sufficient for the Site to achieve 
compliance with applicable federal and state laws and standards.  
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9.0 LIMITATIONS 

TRC's study was performed in accordance with generally accepted practices of other consultants 
undertaking similar studies at the same time and in the same geographical area, and TRC observed 
that degree of care and skill generally exercised by other consultants under similar circumstances 
and conditions.  TRC's findings and conclusions must be considered not as scientific certainties, 
but rather as our professional opinion concerning the significance of the limited data gathered 
during the course of the study.  No other warranty, express or implied is made.  Specifically, TRC 
does not and cannot represent that the Site contains no hazardous material, oil, or other latent 
condition beyond that observed by TRC during its study.  Additionally, TRC makes no warranty 
that any response action or recommended action will achieve all of its objectives or that the 
findings of this study will be upheld by a WDNR audit. 

The observations described in this report were made under the conditions stated therein.  The 
conclusions presented in the report were based solely upon the services described therein, and not 
on scientific tasks or procedures beyond the scope of described services or the time and budgetary 
constraints imposed by Client.  The work described in this report was carried out in accordance 
with the Terms and Conditions referenced in our contract with the Client. 

In preparing this report, TRC has relied on certain information obtained from previous reports, and 
on information contained in the files of state and/or local agencies available to TRC at the time of 
the study.  Although there may have been some degree of overlap in the information provided by 
these various sources, TRC did not attempt to independently verify the accuracy or completeness 
of all information reviewed or received during the course of this evaluation. 

No specific attempt was made to check on the compliance of present or past owners or operators 
of the Site with federal, state, or local laws and regulations, environmental or otherwise. The 
conclusions and recommendations contained in this report are based in part upon the data 
obtained from a limited number of soil samples and groundwater samples obtained from widely 
spread subsurface explorations.  The nature and extent of variations between these explorations 
may not become evident until further exploration.  If variations or other latent conditions then 
appear evident, it will be necessary to reevaluate the conclusions and recommendations of this 
report. 

TRC has relied upon the quantitative laboratory analyses data provided by various laboratories and 
has not conducted an independent evaluation of the reliability of these data. 

The conclusions and recommendations contained in this report are based in part upon various types 
of chemical data and are contingent upon their validity.  These data have been reviewed and 
interpretations made in the report.  Should additional chemical data become available in the future, 
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these data should be reviewed by TRC and the conclusions and recommendations presented herein 
modified accordingly. 

Chemical analyses have been performed for specific parameters as described in the text.  However, 
it should be noted that additional chemical constituents not searched for during the referenced 
studies might be present at the Site.  Nothing herein limits, changes or modifies TRC’s contract 
with the client.   
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TABLES 
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MW‐10 MW‐10 MW‐11 MW‐11 TP1‐2 TP1‐6 TP‐2‐2 TP2‐6 TP3‐2 TP3‐6 TP4‐2 TP4‐6 TP5‐6
(4‐6) (14‐16) (6‐8) (14‐16) 2' 6' 2' 6' 2' 6' 2' 6' 6'

PID Reading - - - - 12.6 16.5 11.9 12.8 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
PAHs (µg/kg)
Acenaphthene - 3,440,000 33,000,000 - <4.3 <4.2 <4.1 <4.1 <20.1 <20.1 <20.1 <20.1 <20.1 <20.1 <20.1 87 <20.1
Acenaphthylene - - - - <5.4 <5.3 <5.2 <5.2 <19.8 <19.8 <19.8 <19.8 <19.8 <19.8 <19.8 <19.8 <19.8
Anthracene 196,949.2 17,200,000 100,000,000 - <4.3 <4.2 <4.1 <4.1 43 J <17.1 <17.1 <17.1 17.7 J <17.1 <17.1 192 <17.1
Benzo(a)anthracene - 147 2,100 - <2 <1.9 <1.9 <1.9 243 <19.1 28.8 J 21.3 J 91 <19.1 <19.1 400 <19.1
Benzo(a)pyrene 470 15 211 - <3.9 <3.9 <3.8 5.46 187 <14.3 15 J <14.3 78 <14.3 <14.3 256 <14.3
Benzo(b)fluoranthene 479.3 148 2,110 - <3.1 <3.1 <3 <3 330 <19 33 J 25.8 J 129 <19 <19 390 <19
Benzo(g,h,i)perylene - - - - <6.2 <6.1 <6 <6 145 <20 <20 22.8 J 72 <20 <20 169 <20
Benzo(k)fluoranthene - 1,480 21,100 - <3.1 <3.1 <3 <3 125 <17.4 <17.4 <17.4 54 J <17.4 <17.4 159 <17.4
Chrysene 144.6 14,800 211,000 - <2.3 3.76 <2.2 <2.2 209 <19.2 <19.2 <19.2 80 <19.2 <19.2 268 <19.2
Dibenzo(a,h)anthracene - 15 211 - <7.7 <7.6 <7.5 <7.5 27.1 J <15 <15 <15 <15 <15 <15 31.2 J <15
Fluoranthene 88,877.8 2,290,000 22,000,000 - <5.8 <5.7 <5.6 <5.6 520 <19.2 37 J <19.2 166 <19.2 <19.2 940 <19.2
Fluorene 14,829.9 2,290,000 22,000,000 - <3.1 <3.1 <3 <3 <18.4 <18.4 <18.4 <18.4 <18.4 <18.4 <18.4 90 <18.4
Indeno(1,2,3-cd)pyrene - 148 2,110 - <6.6 <6.5 <6.3 <6.4 119 <16.5 <16.5 <16.5 57 <16.5 <16.5 148 <16.5
1-Methyl naphthalene - 15,600 53,100 - <5.8 <5.7 <5.6 <5.6 <20.5 <20.5 <20.5 <20.5 <20.5 <20.5 <20.5 <20.5 <20.5
2-Methyl naphthalene - 229,000 2,200,000 - <3.5 <3.4 <3.3 <3.3 <19.9 <19.9 <19.9 <19.9 <19.9 <19.9 <19.9 <19.9 <19.9
Naphthalene 658.2 5,150 26,000 - <3.5 <3.4 <3.3 <3.3 <20.3 <20.3 <20.3 <20.3 <20.3 <20.3 <20.3 <20.3 <20.3
Phenanthrene - - - - <3.5 <3.4 <3.3 <3.3 164 <19.8 23.7 J <19.8 66 <19.8 <19.8 570 <19.8
Pyrene 54,545.5 1,720,000 16,500,000 - <5.8 <5.7 <5.6 <5.6 420 <19.2 33 J <19.2 159 <19.2 <19.2 730 <19.2

Lead 27 400 800 52 ‐‐ ‐‐ ‐‐ ‐‐ 22.6 12.1 31.3 19.2 57.3 8.48 6.64 9.43 11.0

Notes: Footnotes: Created By: M. Stollenwerk 11/04/2016
1.    PID = Photoionization Detector (1)   Value is the generic RCL for the groundwater pathway. Checked By: M. Kahrilas 11/08/2017
2.   PAHs = Polycyclic Aromatic Hydrocarbons analyzed using EPA Method 8270. (2)   Value is the generic RCL for exposure by direct contact.

3.   mg/kg = milligrams per kilogram (ppm) (3)   Background threshold value (BTV) was taken from the Wisconsin DNR's NR 720 RCL spreadsheet.

4.    µg/kg = micrograms per kilogram (ppb).

5.     -  =  Standard not established.

6.     -- = Parameter not analyzed for.

7.     J  =  Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

8.   Sample was prepped or analyzed beyond the specified holding time.

9.   Results in BOLD indicate a detection (or potential detection if J-flagged) above the Non-Industrial or Industrial NR 720 RCL plus the background threshold value.

10.   Results in Italics  indicate a detection (or potential detection if J-flagged) above the Groundwater Pathway NR 720 RCL plus the background threshold value.

Metals (mg/kg)

Soil RCL NR 720 

Groundwater 
Pathway

Non-Industrial 
Direct Contact

Industrial Direct 
Contact

Surficial 
Background 
Threshold

Analytes

Table 1 - Soil Sampling Results
St Ann's Center, Bucyrus Campus East and West Release Sites

Milwaukee, Milwaukee County, Wisconsin
Soil Sample ID, Depth (feet bgs), Sample Date

1/25/1996 10/23/2015



SAE‐1 SAE‐4 SAE‐10 SS‐4 SS‐5 SS‐6 SS‐1 SS‐7 Grab 1 Grab 2 Grab 3 Grab 4 SS‐2 SS‐3 SS‐10 SS‐9 SS‐8
Grab Grab Grab Grab Grab Grab 0‐0.5 0‐0.5 1' 1' 1' 1' 0‐0.5 0‐0.5 0‐0.5 0‐0.5 0‐0.5

PID Reading - - - - 1.1 0.3 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PAHs (µg/kg)
Acenaphthene - 3,440,000 33,000,000 - 32 J 260 330 44 J 730 196 <20.1 <20.1 <20.1 <20.1 500 2480 2890 80 30.9 J 147 48 J
Acenaphthylene - - - - 28.5 J 34 J 45 J 30.1 J <99 111 <19.8 <19.8 <19.8 <19.8 65 320 J 205 J 35 J 31.3 J <19.8 26.9 J
Anthracene 196,949.2 17,200,000 100,000,000 - 136 820 1090 183 2260 750 20.5 J <17.1 110 52 J 1810 8500 8500 360 87 490 153
Benzo(a)anthracene - 147 2,100 - 520 1620 2020 740 4300 2960 41 J 34 J 410 176 2860 10700 16400 1210 360 870 590
Benzo(a)pyrene 470 15 211 - 550 1590 1810 840 3600 3400 30.8 J 33 J 410 187 2620 9400 15600 1210 460 810 640
Benzo(b)fluoranthene 479.3 148 2,110 - 860 2090 2400 1320 5600 5300 59 J 68 610 284 3400 12500 22900 1880 740 1250 1030
Benzo(g,h,i)perylene - - - - 530 1100 1140 630 2160 2360 235 J 29.2 J 320 147 1630 5700 10000 780 420 490 460
Benzo(k)fluoranthene - 1,480 21,100 - 264 700 770 500 2030 2330 47 J 29.9 J 273 112 1810 5900 8800 690 253 530 440
Chrysene 144.6 14,800 211,000 - 540 1400 1790 680 3700 2660 36 J 30.3 J 460 207 2550 9500 13600 1030 360 750 550
Dibenzo(a,h)anthracene - 15 211 - 96 249 299 120 450 550 <15 <15 51 J 24.5 J 360 1150 2330 185 67 106 85
Fluoranthene 88,877.8 2,290,000 22,000,000 - 1230 3700 4700 1500 10200 5500 74 43 J 890 370 5700 23400 3200 2250 720 1880 1170
Fluorene 14,829.9 2,290,000 22,000,000 - 36 J 370 450 42 J 1110 208 <18.4 <18.4 <18.4 <18.4 720 3800 2620 93 26.9 J 246 42 J
Indeno(1,2,3-cd)pyrene - 148 2,110 - 430 980 1070 540 1970 2140 <16.5 23.8 J 282 123 1480 5100 9000 690 303 450 410
1-Methyl naphthalene - 15,600 53,100 - <20.5 56 J 47 J <20.5 178 J 29.8 J <20.5 <20.5 <20.5 <20.5 54 J 580 J 710 <20.5 <20.5 26.5 J <20.5
2-Methyl naphthalene - 229,000 2,200,000 - <19.9 73 55 J <19.9 150 J 21.3 J <19.9 <19.9 <19.9 <19.9 38 J 520 J 610 J <19.9 <19.9 24.1 J <19.9
Naphthalene 658.2 5,150 26,000 - <20.3 132 69 <20.3 234 J 22 J <20.3 <20.3 <20.3 <20.3 42 J 950 680 <20.3 <20.3 <2.03 <20.3
Phenanthrene - - - - 460 2260 2780 560 8900 2340 61 J <19.8 310 132 3200 17200 29200 980 315 1360 500
Pyrene 54,545.5 1,720,000 16,500,000 - 1080 3150 3800 1290 8200 4700 58 J 34 J 750 330 4500 18300 27800 1910 620 1500 1020

Lead 27 400 800 52 ‐‐ ‐‐ ‐‐ 112 106 114 18.1 11.9 ‐‐ ‐‐ ‐‐ ‐‐ 218 118 120 37.4 96.8

Notes: Footnotes: Created By: M. Stollenwerk 11/04/2016
1.    PID = Photoionization Detector (1)   Value is the generic RCL for the groundwater pathway. Checked By: M. Kahrilas 11/08/2017
2.   PAHs = Polycyclic Aromatic Hydrocarbons analyzed using EPA Method 8270. (2)   Value is the generic RCL for exposure by direct contact.

3.   mg/kg = milligrams per kilogram (ppm) (3)   Background threshold value (BTV) was taken from the Wisconsin DNR's NR 720 RCL spreadsheet.

4.    µg/kg = micrograms per kilogram (ppb).

5.     -  =  Standard not established.

6.     -- = Parameter not analyzed for.

7.     J  =  Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

8.   Sample was prepped or analyzed beyond the specified holding time.

9.   Results in BOLD indicate a detection (or potential detection if J-flagged) above the Non-Industrial or Industrial NR 720 RCL plus the background threshold value.

10.   Results in Italics  indicate a detection (or potential detection if J-flagged) above the Groundwater Pathway NR 720 RCL plus the background threshold value.

   

Metals (mg/kg)

Table 1 ‐ Soil Sampling Results
St Ann's Center, Bucyrus Campus East and West Release Sites

Milwaukee, Milwaukee County, Wisconsin
Soil Sample ID, Depth (feet bgs), Sample Date

7/30/2015 9/11/2015

Analytes

Soil RCL NR 720 

Groundwater 
Pathway

Non-Industrial 
Direct Contact

Industrial Direct 
Contact

Surficial 
Background 
Threshold

9/11/20154/23/2015



ES PAL 2/9/1996 6/5/1996 5/8/1998 2/9/1996 6/5/1996 5/8/1998
PVOCs  (ug/L)
N-Butylbenzene - - -- <0.45 -- -- <0.45 --
PAHs (ug/L)
Acenaphthene - - <0.22 <0.12 <0.22 <0.11 <0.12 <0.22
Acenaphthylene - - <0.28 <4 <0.56 <0.14 <4 <0.55
Anthracene 3000 600 <0.22 0.028 <0.018 0.874 0.04 0.035
Benzo(a)anthracene - - 0.110 <0.022 <0.017 2.79 0.07 <0.017
Benzo(a)pyrene 0.2 0.02 0.306 <0.04 <0.028 3.33 0.11 <0.027
Benzo(b)fluoranthene 0.2 0.02 <0.16 <0.019 <0.044 4.60 0.13 <0.043
Benzo(k)fluoranthene - - <0.16 <0.005 <0.030 1.81 0.05 <0.029
Benzo(g,h,i) perylene - - <0.32 <0.07 <0.10 1.79 <0.07 <0.10
Chrysene 0.2 0.02 <0.12 <0.7 <0.013 3.36 <0.7 <0.013
Dibenzo(a,h)anthracene - - <0.1 <0.05 <0.16 <0.2 <0.05 <0.16
Fluoranthene 400 80 0.876 <2.8 <0.10 9.65 <2.8 <0.10
Fluorene 400 80 <0.16 <0.07 <0.030 0.180 <0.07 <0.029
Indeno(1,2,3-cd)pyrene - - <0.34 <5 <0.085 3.08 <5 <0.083
1-Methylnaphthalene - - <0.3 <0.2 <0.41 <0.15 <0.2 <0.40
2-Methylnaphthalene - - <0.18 <0.17 <0.61 <0.09 0.22 <0.60
Naphthalene 100 10 0.311 <0.08 <0.22 <0.09 0.18 <0.22
Phenanthrene - - 0.335 0.06 <0.014 3.98 0.12 0.17
Pyrene 250 50 0.641 0.06 <0.048 9.60 0.06 <0.047

Created By: M. Stollenwerk 11/04/2016
Notes: Checked By: M. Kahrilas 11/08/2016
PVOCs = Petroleum Volatile Organic Compounds analyzed using EPA Method 8260.

µg/l = micrograms per liter (ppb).

 - -  = Not analyzed

NR 140 ES = Wisconsin Administrative Code Chapter NR 140 Enforcement Standard.

NR 140 PAL = Wisconsin Administrative Code Chapter NR 140 Preventive Action Limit.

-  = Standard not established

J = Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and and the concentration is an approximate value.

BOLD = Exceedence (or potential exceedence if J- or B-flagged) of the NR 140, WAC ES.

Italics = Exceedence (or potential exceedence if J- or B-flagged) of the NR 140, WAC PAL.

Table 2 - Groundwater Sampling Results
St Ann's Center, Bucyrus Campus East and West Release Sites

Milwaukee, Milwaukee County, Wisconsin

NR 140
STANDARD MW-10

Analytes(1)

MW-11
WELL ID, SAMPLE DATE
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