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1.0 Purpose, Scope and Objectives 

1.1 PURPOSE AND SCOPE 
 
This report documents completion by Ramsey County (the County) of all required 
environmental investigation and remediation activities within Section 4001 located at the 
former Twin Cities Army Ammunition Plant (TCAAP). Section 4001 is a 12.9-acre area 
located within the 427-acre portion of TCAAP acquired by Ramsey County on April 15, 2013 
(RC TCAAP Site).  
  
Ramsey County contracted with Carl Bolander & Sons Co. (Bolander) to complete hazardous 
materials abatement, demolition and soil response action activities at the RC TCAAP Site. 
Bolander subcontracted with Wenck Associates, Inc. (Wenck) to provide environmental 
engineering services to support the project. Bolander, with assistance from Wenck, has 
completed the clearance activities to satisfy the Army’s obligation to remediate soil in the 
Leased Property (30 of the 427 acre RC TCAAP Site) to meet Minnesota Pollution Control 
Agency (MPCA) Tier 2 Industrial Soil Reference Values (SRVs), additional soil remediation 
required under Bolander’s contract with the County to meet MPCA’s SRVs, and achieve the 
project objectives described below. The County will take legal title to the Leased Property 
shortly after the MPCA and the United States Environmental Protection Agency (EPA) 
determine that the cleanup goals for the Leased Property have been achieved. 
 
Section 4001 does not contain Leased Property. 
 
In 2002, Plexus Scientific Corporation (Plexus) conducted a Phase I/Phase II Environmental 
Site Assessment on 774 acres of the larger TCAAP property on behalf of the General 
Services Administration (Plexus Scientific, 2004) (Plexus ESA). Plexus subdivided the 774 
acres into 39 sections loosely associated with historical industrial activity or land use to 
facilitate historical review and management and collection of the extensive amount of 
environmental data generated with respect to the 774 acre property. The RC TCAAP Site lies 
entirely within the 774 acres assessed by Plexus and includes all or portions of 30 of the 
original 39 Plexus sections. Wenck determined it would be useful to retain the Plexus section 
numbering system and geography for the field activities discussed throughout this Report.  
 
This Report pertains specifically to Plexus Section 4001. Other reports will be submitted to 
document completion of remediation and other project activities for the remaining sections 
comprising the RC TCAAP Site. 
 
1.2 OBJECTIVES 
 
The environmental activities described in Sections 4 through 9 of this Report, and in the 
Final Documentation Reports for other sections within the RC TCAAP Site, were completed 
to achieve the following objectives: 
 

1) Fulfill the Army’s obligation to remediate soil at the RC TCAAP Site under the Federal 
Facility Agreement to meet MPCA Tier 2 SRVs;  

2) Support issuance by the MPCA of a RC TCAAP Site-wide Commissioner’s Certificate of 
Completion for soil;  
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3) Allow for modification by MPCA, EPA, and the United States Army (Army) of the OU2 
Land Use Control Remedial Design (LUCRD) and Uniform Environmental Covenant 
and Easement (UECE) to allow unrestricted land use throughout the RC TCAAP Site; 
and 

4) Support delisting of RC TCAAP Site soil from the federal National Priorities List (NPL) 
and the Minnesota Permanent List of Priorities. 
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2.0 Site Description 

2.1 SITE LOCATION 
 
Section 4001 comprises 12.9-acres of the RC TCAAP Site (VIC Program #VP22891), located 
in the NW ¼ of the NE ¼ of Section 16, Township 30 North, Range 23 West, 4th Principal 
Meridian, in Arden Hills, Minnesota. There is no separate legal description for Section 4001 
of the Site. The RC TCAAP Site location is shown in Figure 1. A detail map for Section 4001 
is included as Figure 2. 
 
2.2 SITE HISTORY 
 
2.2.1 The TCAAP Site 
 
The former TCAAP facility was established for the production of small arms ammunition and 
operated under the authority of the U.S. Army. The TCAAP facility was constructed in 1941 
and consisted of over 300 buildings. Production of ammunition and other related materials 
occurred from 1942 until 1994, although Honeywell/Alliant Tech Systems (ATK) operated in 
Building 104 of the facility until 2005.  
 
Industrial wastes generated from the manufacturing of ammunition and related materials 
were disposed using the accepted practices of the times, which included on-site dumping, 
burial, and open-burning. By 1981, contamination attributable to the industrial wastes 
generated at TCAAP was discovered in the regional groundwater aquifer. As a result, TCAAP 
was entered into the U.S. Army’s Installation Restoration Program (IRP). In 1983, the EPA 
added TCAAP to the NPL, a federal repository of uncontrolled or abandoned hazardous 
waste sites identified for possible long-term remedial action, under the designation “New 
Brighton/Arden Hills Superfund Site.” The New Brighton/Arden Hills Superfund Site was 
divided into three operable units. The portion of the Superfund site within the boundaries of 
the TCAAP facility was designated Operable Unit 2 (OU2). OU2 encompasses all soil 
contamination at TCAAP as well as deep and shallow groundwater contamination. 
 
Fourteen IRP sites were identified at TCAAP as direct sources of contamination. 
Contaminants identified in the regional aquifer included Volatile Organic Compounds 
(VOCs). 
 
Remedial action requirements for each of the fourteen IRP sites within OU2 were outlined in 
a Record of Decision (ROD) signed in 1997. Remedies to address soil and groundwater 
contamination included, among other things, excavation of contaminated shallow soils, 
pumping and treatment of contaminated groundwater and long-term monitoring and 
institutional controls. Three IRP sites are located within the 427-acre RC TCAAP Site: 
 

 Site J with sanitary sewer process lines that served buildings 501, 502, and 503,  
 Site K with VOC contamination related to building 103,  
 Site I with VOC and PCB contamination related to building 502. 

 
Site J has been closed; Sites K and I await final resolution.  
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2.2.2 Section 4001 
 
Section 4001 is located in the eastern portion of the RC TCAAP Site. Section 4001 formerly 
housed eighteen buildings; most prominently Building 116, the current water treatment 
building. The remainder of Section 4001 consisted of a portion of a railroad classification 
yard, paved and unpaved vehicular paths and maintained grounds. 
 
Buildings formerly used for construction support housed within Section 4001 that were 
demolished prior to 1953 include: 117A (well house No. 1), 161-12 (sentry house), 628 
(mechanical), 629 (electric), 631 (unloading  platform and cement), 635 (sheet  metal), 
637 (mechanical), 638 (electric), 643 (small  equipment), 644 (millwork), 648 (welding, 
mechanical), 724 (truck  repair garage), 727 (equipment, parts), 790 (water trucks), and 
917A (unknown use)(Plexus ESA).  
 
Buildings 174 and 176 were formerly used for storage. Building 176 housed a 265-gallon 
AST (Tank #33) for heating oil. It also contained a 250-gallon septic tank. Building 116 is a 
13,872 square foot masonry structure constructed in 1942 and is currently and will continue 
to be used as a water treatment plant for treatment of groundwater pumped from the 
TCAAP Groundwater Remediation System (TGRS). Buildings 174 and 176 were demolished 
as part of the redevelopment done by Bolander. 
 
2.3 PHYSICAL SETTING 
 
2.3.1 Topography 
 
Section 4001 consists of rolling topography and elevations range from 930 to 910 feet 
NGVD. Section 4001 slopes from highest to lowest elevations in a northwestern direction. 
Surface vegetation consists primarily of grass land. Section 4001 is bounded by Section 
4003 to the south and southeast, Sections 1007 and 1004 to the west, Section 3002 to the 
north, and Sections 4002 and 4003 and the RC TCAAP Site boundary to the east.  
 
2.3.2 Geology 
 
Published references describe surficial geology at Section 4001 as Pleistocene-aged till 
beneath as much as 20 feet of sandy lake sediment. The bedrock present at the Site 
consists of dolomite, and sandy dolomite of the Lower Ordovician aged Prairie du Chien 
Group. Below this is the Cambrian aged Jordan Sandstone, which is underlain by the St. 
Lawrence siltstone, a regional aquitard. The Jordan is the bottom of the flow regime studied 
as part of the Remedial Investigation activities at TCAAP (AECOM, 2011). Depth to bedrock 
is approximately 200 to 250 feet (Minnesota Geological Survey). 
 
2.3.3 Hydrogeology 
 
Groundwater flow in the deep regional aquifer is well characterized and known to flow 
generally southwest based on the extensive network of monitoring wells, pumping wells, 
and hydrologic investigations. Flow in the deep aquifers is controlled by a deep groundwater 
extraction and treatment system along the southwest boundary of the former TCAAP 
property (AECOM, 2011). 
 
Groundwater flow in the shallow water table aquifer is controlled by surface water features 
such as ditches and wetlands located within the boundaries of TCAAP. The shallow water 
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table aquifer is perched and laterally discontinuous. First encountered groundwater is 
present at approximately 5 to over 20 feet below ground surface.  
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3.0 Previous Investigations 

3.1 PLEXUS PHASE I AND PHASE II 
 
In 2004, 774 acres in the western portion of the former TCAAP facility (including the RC 
TCAAP Site) were the subject of an extensive Phase I/Phase II ESA investigation as part of a 
potential land transfer. The Phase I/Phase II ESA report was prepared by Plexus and was 
entitled, Environmental Site Assessment, for 774-Acre Parcel, Phase I and Phase II Final 
Report, Prepared for U.S. Army Base Realignment and Closure Office, Contract No. DAA09-
02-D-0010, dated February 20, 2004 (Plexus ESA).  
 
As noted in Section 1.0, the Plexus ESA divided the 774-acre TCAAP facility into a series of 
smaller sections as a tool to more efficiently manage site data. The Plexus ESA discussed 
each section with regard to buildings, historical use, chemicals managed, and observations 
made on historical aerial photographs. Based on the environmental conditions identified in 
the Phase I, a Phase II scope of work was developed and implemented for each section and 
the investigation results were presented in the Plexus ESA. Analytical results of soil samples 
collected during Phase II investigation activities were compared to EPA Region 9 Industrial 
Preliminary Remediation Goals (PRGs), and analytical results of groundwater samples were 
compared to EPA Region 9 residential PRGs.  
 
Environmental conditions associated with Section 4001 were identified to include the 
potential for PCBs in surface soil in the vicinity of the transformer located near the 
northwest corner of Building 116 and possible contamination resulting from historic 
operation of the area southwest of Building 176 (Plexus ESA). The Plexus Phase II 
investigation activities included completing two soil borings within Section 4001. An 
additional six soil borings were completed during the supplemental investigation by 
Tecumseh/Wenck Installation Support Services (TWISS), as described in the May 2005 
Addendum to the Plexus report. Analytical results for the surface soil samples identified a 
hot spot (sample with analytical parameters exceeding MPCA Tier 1 residential Soil 
Reference Values [SRVs]) for arsenic. Analytical results of soil samples are shown in Table 1 
sample locations are shown on Figure 3. 
 
3.2 TETRA TECH REMEDIAL INVESTIGATION 
 
3.2.1 General 
 
A Remedial Investigation of a portion of the TCAAP facility known as the 585-acre transfer 
property was performed by Tetra Tech, on behalf of RRLD, LLC, a private development 
entity assessing the feasibility of purchasing and redeveloping TCAAP for mixed use (Tetra 
Tech, 2008) (Tetra Tech RI) . The 427 acre RC TCAAP Site is contained entirely within this 
585-acre transfer property. The Tetra Tech RI included advancing 416 soil borings to collect 
surface and subsurface soil, groundwater, and soil vapor samples.  
 
3.2.2 Section 4001 RI Activities 
 
Tetra Tech completed three soil borings within Section 4001. Select soil samples were 
analyzed for DRO, PCBs, TAL metals, and/or VOCs. No soil samples exceeding residential 
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SRVs were identified at the Tetra Tech boring locations. Tetra Tech also collected two soil 
gas samples within Section 4001 for analysis of VOCs. Soil vapor data indicated 
concentrations of benzene exceeding the MPCA Residential Intrusion Screening Value (ISV) 
in one location (the sample did not exceed the 10X ISV). Analytical results for soil and soil 
vapor samples collected by Tetra Tech are shown in Table 1 and Table 2. Sample locations 
are shown on Figure 3. 
 
3.3 AECOM LIMITED SITE INVESTIGATION 
 
A Limited Site Investigation (LSI) of the 585-acre transfer property of TCAAP was conducted 
by AECOM from December 2010 through May 2011 (AECOM, 2011) (AECOM LSI). The 
AECOM LSI was conducted under the MPCA’s Petroleum Remediation Program to identify the 
extent of petroleum contamination within the 585-acre transfer property. The TCAAP 
transfer property was assigned Leak Number 17797. The AECOM LSI specifically 
investigated locations with historical petroleum storage tanks, or locations identified in the 
Plexus ESA or Tetra Tech RI with Diesel Range Organics (DRO) soil concentrations above 50 
milligrams per kilogram (mg/kg). 
 
The LSI activities on Section 4001 included completing one soil boring in the immediate 
vicinity of Tank #18 adjacent to Building 116 to determine the potential of a petroleum 
release at this location. No visual evidence of petroleum contaminated soils or elevated 
vapor headspace readings were observed during soil boring activities at Section 4001 
(AECOM LSI). Analytical results for the soil sample collected from the AECOM boring did not 
indicate concentrations of benzene, toluene, ethyl-benzene, xylenes, methyl-tert butyl 
ether, or DRO in soil above method detection limits.  
 
3.4 WENCK PHASE I ENVIRONMENTAL SITE ASSESSMENT 
 
In February 2013, Wenck conducted a Phase I Environmental Site Assessment (Wenck ESA) 
on what would become the RC TCAAP Site (Wenck, 2013). Wenck reviewed the results of 
previous investigations conducted as part of the IRP and other historical studies. This data 
was compiled by Wenck as part of its scope of environmental support services to Ramsey 
County. The Wenck ESA reiterated the findings of previous historical environmental 
assessments which identified the presence of DRO, as well as cyanide, PAHs, VOCs, PCBs 
and metals exceeding MPCA Tier 1 and Tier 2 SRVs at numerous discrete locations site wide. 
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4.0 Pre-Demolition Hazardous Materials 
Abatement Activities 

Section 4001 contained Buildings 117A, 161-12, 628, 629, 631, 635, 637, 638, 643, 644, 
648, 724, 727, 790 and 917A which were demolished prior to implementing the current 
phase of activity. No abatement of hazardous material was necessary under the current 
project for these buildings as the buildings had been removed. 
 
On February 27, 2013, Wenck performed a pre-demolition hazardous materials assessment 
of Buildings 174 and 176. The survey of the building was performed to identify asbestos-
containing materials (ACM), lead-based paint (LBP), and items that may contain hazardous 
materials such as polychlorinated biphenyls (PCBs), chlorofluorocarbons (CFCs) or other 
regulated materials.  
 
ACM was not identified in Building 174. ACM was identified in Building 176 in exterior 
window caulk. No lead-based paint was identified on the interior or exterior of Buildings 174 
and 176. Hazardous materials identified included door closers and a clock.  
 
Prior to demolition of the structure, the asbestos containing window caulk and regulated 
hazardous materials were removed or remediated. Bolander subcontracted Mavo Systems of 
St. Paul, Minnesota, a certified asbestos abatement contractor, to perform the abatement of 
asbestos-containing materials. All materials were disposed of properly, according to all local, 
state and federal regulations. Following hazardous materials abatement, Buildings 174 and 
176 were cleared for demolition by the Ramsey County Department of Public Health. 
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5.0 Building Demolition and Utility Removal 
Activities 

5.1 GENERAL 
 
Building demolition and utility removal in Section 4001 were conducted under the Hot Spot 
Response Action Plan/Development Response Action Plan (RAP/DRAP) approved by the 
MPCA on November 14, 2013 (Wenck, October 2013), and the site-wide Construction 
Contingency Plan (CCP), approved by the MPCA on May 31, 2013 (Wenck, May 2013). The 
RAP/DRAP and CCP were prepared to provide a detailed design for the proposed remedial 
actions with the ultimate goal of protecting the public health and environment from releases 
or threatened releases of hazardous substances, pollutants or contaminants associated with 
the property or reasonably anticipated future property activities. Information regarding the 
implementation of the RAP/DRAP and CCP during demolition and response action activities 
is discussed below. After infrastructure was removed from Section 4001, the disturbed 
areas were graded and seeded. Figure 4 shows the utilities that were removed from 
Section 4001. 
 
Excavation and hauling activities were conducted by Bolander and involved the use of 
appropriately-trained personnel (i.e., in accordance with 40 CFR 1910.120) operating 
backhoes and managing field operations. Wenck observed all demolition and utility removal 
activities and took daily field notes documenting the completion of each activity.   
 
5.2 BUILDING DEMOLITION ACTIVITIES 
 
Buildings 174 and 176 were demolished in June 2013. The building slabs were removed 
between June 2013 and October 2014. 
 
Note Building 116, a building used for water treatment related to the Twin Cities Army 
Ammunition Plant Groundwater Recovery System (TGRS) was not demolished as part of the 
project. The building is still present on the Site, and is in use. 
 
5.3 STORM SEWER LINE AND STORM SEWER STRUCTURES REMOVAL 
 
Storm sewer line removal was conducted between June 2013 and February 2014. Particular 
care was given to evaluating the contents of the storm sewers and connecting structures for 
the presence of tar, oil residues or chemical sludge. Observations of soil conditions 
surrounding storm sewer joints, unions and manholes were made with no additional 
investigation warranted within Section 4001. Approximately 1,116 linear feet of storm sewer 
and related structures were removed from Section 4001. Figure 4 shows the location of 
storm sewer utility infrastructure removed in Section 4001. 
 
5.4 SANITARY SEWER LINE AND SANITARY SEWER STRUCTURES REMOVAL 
 
Sanitary sewer line removal was conducted between June 2013 and February 2014. 
Particular care was given to evaluating the contents of the sanitary sewers, where present, 
for the presence of tar, oil residues, or chemical sludge. Observations of soil conditions 
surrounding sanitary sewer joints, unions, and manholes were made with no additional 
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investigation warranted within Section 4001. Approximately 279 linear feet of sanitary 
sewer and related structures were removed from Section 4001. Figure 4 shows the location 
of sanitary sewer utility infrastructure removed in Section 4001. 
 
5.5 WATER MAIN REMOVAL 
 
Approximately 3,406 linear feet of water main and related structures were removed 
between June 2013 and February 2014. Observations were made during the water main 
removal activities, but no additional investigation activities were deemed warranted. 
Figure 4 shows the location of water utility infrastructure removed in Section 4001. 
 
5.6 NATURAL GAS LINE REMOVAL 
 
Approximately 125 linear feet of natural gas line were removed from Section 4001 between 
June 2013 and February 2014. Prior to the removal the condition of the gas lines was 
evaluated for the type and condition of corrosion-protective wrap. No asbestos-wrapped gas 
line was identified in Section 4001. Figure 4 shows the location of natural gas utility 
infrastructure removed in Section 4001. 
 
5.7 ASBESTOS WRAPPED STEAM LINE 
 
Between June 13 and August 9, 2013, approximately 752 linear feet of asbestos wrapped 
steam line was removed from Section 4001. This material was removed by Mavo Systems. 
To facilitate removal of the asbestos wrapped steam lines, the lines were exposed in a 
trench by a Bolander excavator, and asbestos wrap was abated at pre-determined intervals 
of the lines to allow them to be cut and removed intact. After the limited abatement and 
sectioning, the intact asbestos-wrapped lines were removed from the excavation, placed in 
poly-lined dumpsters, and transported for disposal at the SKB Environmental (SKB) landfill 
in Rosemount, Minnesota. Figure 4 illustrates the location of asbestos steam line utility 
infrastructure removed in Section 4001. 
 
5.8 RAILROAD INFRASTRUCTURE REMOVAL 
 
Approximately 4,081 linear feet of railroad track, ties, and tie plates were removed from 
Section 4001 between June 2013 and February 2014 and recycled. Detailed information 
regarding the rail-bed removal and confirmation sampling is found in Section 7.0. 
 
5.9 REMOVAL OF FENCES, PAVED SURFACES AND OTHER AT-GRADE OR BELOW-
 GRADE STRUCTURES 
 
Miscellaneous other site improvements including fences, asphalt, concrete pavement, and 
other observed at-grade or immediately below-grade improvements were removed and 
recycled or disposed of from Section 4001 between June 2013 and February 2014. 
Approximately 84,750 square feet of asphalt, 760 linear feet of fencing, and a total of 17 
utility poles were removed from Section 4001. Following removal of each utility pole, soil 
surrounding the pole was excavated and disposed of off-site at SKB landfill. 
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6.0 Hot Spot Removals 

6.1 GENERAL 
 
Removal of historically identified, discrete areas of soil contamination, referred to as “hot 
spots,” was conducted in accordance with the MPCA approved RAP/DRAP. Table 1 presents a 
summary of historical analytical data for soil samples collected in Section 4001. Hot spots 
were remediated to MPCA Tier 1 residential SRVs in the case of metals, PAHs and PCBs. 
VOC hot spots were remediated to MPCA soil leaching values (SLVs), and DRO was 
remediated to 100 milligrams per kilogram (mg/kg). The DRO screening level is not an SRV, 
but was a concentration agreed upon between Ramsey County and Bolander as a cleanup 
target for DRO at the Site, and allows the remaining soil to be consistent with MPCA’s 
unrestricted fill standard. Hot spot locations were located using GPS technology and 
remediated by excavation with off-site landfill disposal of excavated soil at SKB. The hot 
spot removal protocol required over-excavation of the discrete location. Following 
excavation, confirmation sidewall and bottom samples were collected within each hot spot 
excavation to verify that cleanup criteria were achieved. All environmental sampling at the 
site was completed in accordance with the project Quality Assurance Project Plan (QAPP) 
approved by the MPCA and EPA on October 18, 2013. 
 
6.2 HOT SPOT REMOVAL – FEBRUARY 2014 AND JUNE 2015 
 
One known historical hot spot location, identified during the TWISS investigation was 
removed from Section 4001. 
 

 Sample SB4001-06 (1 to 2 feet below grade with arsenic exceeding the SRV). 
 
The SB4001-06 hot spot within Section 4001 was excavated on February 12, 2014. An area 
of approximately 10-feet by 10-feet was excavated to a depth of approximately 5-feet for 
the SB4001-06 location (Figure 5). Excavated soils for location SB4001-06 were placed 
directly into covered, over-the-road trucks and hauled to the SKB facility for disposal.  
 
In addition, a second hot spot location within Section 4001 was identified during ISM 
sampling, conducted by Wenck.  
 

 Sample 4001DU-2-Z2-1VOC (2 to 4 feet below grade) had concentrations of methyl 
ethyl ketone (MEK) and acetone exceeding the screening SLVs. Results of this 
sample analysis are contained in Table 3. 

 
The hot spot for Sample 4001DU-2-Z2-1VOC was identified based on field headspace 
readings collected during ISM sampling. Based on the elevated headspace results, a sample 
was collected for laboratory analysis. After receipt of the laboratory results an area of 
approximately 10-feet by 10-feet was excavated to a depth of approximately 4-feet for this 
location (Figure 5). Impacts were observed to be associated with a disposed, buried rag 
with a solvent odor. Excavated soils for location 4001DU-2-Z2-1VOC were placed directly 
into covered, over-the-road trucks and hauled to the SKB facility for disposal. 
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6.3 HOT SPOT CONFIRMATION SAMPLING – FEBRUARY 2014 AND JUNE 2015 
 
Following the excavation activities at location SB4001-06, confirmation samples were 
collected from each sidewall (approximately 2½ feet below grade) and the bottom of the 
excavation (approximately 5 feet below grade). The confirmation samples were analyzed for 
arsenic.   
 
Following the excavation activities at location 4001DU-2-Z2-1VOC, confirmation samples 
were collected from each sidewall (approximately 2 feet below grade) and the bottom of the 
excavation (approximately 4 feet below grade). The confirmation sample was analyzed for 
VOCs. 
 
Sample results for all confirmation samples are summarized in Table 3. Final confirmation 
sampling indicated that all confirmation samples contained concentrations of contaminants 
of concern below the screening level. The hot spots were considered removed and 
remediated. 
 
Laboratory reports from hot spot confirmation sampling are included in Appendix A.
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7.0 Railroad Subgrade Removal 

7.1 GENERAL 
 
Section 4001 contained approximately 4,081 linear feet of railroad subgrade (depicted on 
Figure 4), which were removed between June 2013 and February 2014. The railroad track, 
ties, tie plates, spikes and subgrade were excavated in lifts of approximately 6 inches. 
Railroad track materials unsuitable for recycling were disposed of at SKB Landfill.   
 
Composite soil samples of railroad subgrade soils were collected and analyzed for metals, 
PAHs, DRO and pesticides. All parameters were detected at concentrations below respective 
SRVs or screening limits. Analytical results of the composite samples are shown in Table 4 
and the locations of the composite samples are depicted on Figure 4. 
 
7.2 WASTE CHARACTERIZATION SAMPLING RESULTS 
 
The railroad subgrade stockpile samples collected in Section 4001 did not identify 
parameters at concentrations above the MPCA Tier 1 SRVs. Analytical results of the railroad 
subgrade confirmation samples are shown in Table 4. Copies of the laboratory analytical 
reports are included in Appendix B. Because no parameters of interest were identified above 
risk-screening criteria in the stockpiled samples, no additional confirmation samples were 
collected in the subgrade. The excavated, stockpiled, subgrade soil was disposed at SKB. 
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9.0 Incremental Sampling Investigation 

9.1 GENERAL 
 
The 427-acre RC TCAAP Site was the subject of numerous point source releases to the 
environment from floor drains/sumps and underground storage tanks. Through historical 
environmental investigations, these point sources have been identified and generally well-
documented. The Army had previously been required to mitigate soil impacts to modified 
industrial cleanup criteria, or to site-specific risk assessment goals. A land use control 
currently restricts the property to future industrial use. However, the intent of the remedial 
effort undertaken on behalf of Ramsey County is to ensure the Site soil is remediated to 
allow the MPCA to issue a Commissioner’s Certificate of Completion for soil, and support 
unrestricted land use throughout the RC TCAAP. 
 
Due to the fact that historical sampling had been “biased” toward areas of known or 
suspected releases, discharges or disposal, relatively large areas of the RC TCAAP Site had 
remained historically unassessed. Due to the long-term industrial use of the RC TCAAP Site, 
there was potential for surface and near-surface (0-4 feet below grade) soil contamination 
related to aerial deposition from a variety of sources, including dust and emissions from on-
site manufacturing operations, and aerial emissions from mobile sources. Additionally, there 
was a potential for impacted fill that may have been placed during historical 
grading/construction activities, or some undiscovered source area due to incomplete 
information concerning historical practices.  
 
Bolander/Wenck proposed to characterize these unassessed portions of the 427 acre RC 
TCAAP Site through the use of the Incremental Sampling Methodology (ITRC, 2012) (ISM). 
ISM was deemed to be an appropriate approach to documenting site-wide shallow soil 
conditions (i.e., throughout the entire 427-acre RC TCAAP Site) because the unassessed 
areas fit the conceptual site model of potential impacts being associated with non-point 
sources of contamination. 
 
As described in the MPCA-approved project QAPP, the large unassessed portions of TCAAP 
were subdivided into ISM decision units (DUs) for the purpose of implementing the ISM 
sampling protocol. ISM DUs were created and given unique identifiers using a numbering 
system based on their Section (UFP-Quality Assurance Project Plan, Redevelopment #2 Site. 
Revision 1, Wenck, 2013). ISM sampling was completed only after all previously identified 
hot spots within the DU were excavated, any other required response actions were 
completed, confirmation sampling was complete, and all Site improvements were removed 
within the DU. 
 
Based on prior investigation work and historical activities and processes that took place at 
TCAAP, the following site-wide COCs were assessed using ISM: 
 

1) Metals (antimony, arsenic, barium, cadmium, chromium, copper, lead, manganese, 
mercury and thallium ); and  

2) PAHs (Benzo(a)pyrene [BAP] equivalents were calculated for comparison with the 
MPCA Tier 1 residential SRVs).  
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9.2 ISM SOIL BORINGS 
 
Section 4001 contains three decision units (DU-1 through DU-3), each of which contains 30 
boring locations laid out in a pattern within the DU (Figure 6). ISM soil borings were 
advanced within Section 4001 on May 22 and October 24, 2014, and on April 16, 2015 (the 
three DU subsections were ready for ISM work at different times, based on on-going 
demolition activities or the presence of hot-spots).  
 
Soil borings were advanced with a Geoprobe™ drilling rig using the direct push method. For 
each boring, a 4-foot-long macro-core sampler was fitted with one 4-foot acetate sleeve. 
The macro-core was advanced to 4 feet below grade. The acetate sleeve was immediately 
capped, labeled, and set aside. Field personnel noted the time the core was collected, the 
amount of recovery, and any other observations at the time of drilling. Between each 
sample, the drive shoe was cleaned using an ALCONOX™ solution, and rinsed using potable 
water. A new acetate sleeve was used for each sample. Capped and labeled sleeves were 
collected and transferred on-Site to be processed. 
 
Boring sample collection logs are included in Appendix C.   
 
9.3 ISM CORE PROCESSING 
 
After collecting all 30 cores from one DU, the cores were processed to result in two 
composite samples. One composite sample represented the 0 to 2-foot zone (referred to as 
Z1 in the sample identification), and one composite sample represented the 2 to 4-foot zone 
(referred to as Z2 in the sample identification). The cores for each decision unit were 
processed on one day. To prepare for core processing, each core was organized so field 
personnel could easily work through each decision unit sequentially. One at a time, each 
core was cut open, and with one sampler dedicated to each zone using dedicated 
equipment, the core was sliced in half and then in half again. One-quarter of the core from 
the 0 to 2-foot zone was placed in the composite sample container, and one-quarter of the 
core from the 0 to 2-foot zone was retained for headspace measurement. The core samples 
from the 2 to 4-foot zone were handled in the same manner. During core processing and 
headspace screening, potential VOC contamination was noted in ISM boring 4001DU-2-Z2-
1. Subsequent laboratory VOC analysis confirmed the presence of acetone and MEK 
exceeding screening SLVs in this sample.  
 
The remainder of the core was classified in accordance with ASTM Method D2488, Standard 
Practice for Description and Identification of Soils. A boring log was created for each soil 
boring showing stratigraphic sequence and associated field notes, headspace reading, core 
processing date and time, and observations. Core processing logs are included in Appendix 
D. The leftover soil was placed in plastic bags, labeled, and placed into storage until the 
completion of the project. 
 
Composite samples were placed in laboratory-provided Teflon bags, and immediately placed 
on ice after processing each DU. Composite samples were transported under chain-of-
custody procedures to Pace Analytical Laboratories (Minnesota Lab ID #027-053-137) in 
Minneapolis, Minnesota. 
 
Soil data were compared to the MPCA Tier 1 residential SRVs. 
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ISM analytical data are summarized in Table 5. The complete laboratory analytical reports 
and chain-of-custody documentation are provided in Appendix E. 
 
All detections of COCs (metals and PAHs) were below screening limits associated with the 
RC TCAAP Site. A hot spot excavation was completed at the location of ISM core 4001DU-2-
Z2-1 based on the presence of acetone and MEK exceeding screening SLVs. Post-excavation 
sampling confirmed removal of the contaminated soil to below the site screening levels. 
 
An evaluation of the ISM sample results compared against screening limits indicates that 
the COCs do not exhibit an average concentration above screening limits within Section 
4001 at either the 0-2 or 2-4 foot depth intervals.  
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10.0 Quality Control / Quality Assurance 

10.1 QUALITY CONTROL 
 
Quality control (QC) procedures continue to be of prime importance to this investigation to 
ensure quality of the data collected and the interpretations made from this data. The QAAP 
was followed throughout the investigation, which details the site-specific procedures, 
practices, and quality goals used during investigations and post-remediation sampling. 
 
Sampling and analysis, and data validation was conducted in accordance with the QAPP 
(Wenck, 2013) developed for the Site. All samples collected for this project were analyzed 
by Pace Analytical, Minneapolis, MN, a certified environmental laboratory with the Minnesota 
Department of Health (MDH). No data collected from Section 4001 is unusable or rejected, 
and is deemed usable for the purpose of establishing that project soil cleanup goals as 
specified in the QAPP and required under the applicable RAP(s) were achieved. The following 
sections will provide a summary of data quality exceptions. 
 
Wenck reviewed the laboratory reports applicable to this Section and reviewed the qualifiers 
and notes on laboratory data quality. Quality assurance objectives were met for the 
laboratory data generated.  
 
All sample locations were located using GPS technology with a horizontal accuracy of less 
than 3 feet. GPS coordinates for hot spot locations were staked in the field using 
coordinates from the soil database. Excavation limits were surveyed where applicable. GPS 
coordinates for ISM sample locations were staked in the field using GIS-produced coordinate 
information based on decision unit sample grids. 
 
10.2 DATA QUALITY CONTROL SUMMARY 
 
Wenck reviewed the laboratory reports applicable to this Section and reviewed the qualifiers 
and notes on laboratory data quality. Any parameters that were outside of the specified 
range were noted. Hot spot data and ISM data were evaluated separately. A summary of 
data quality can be found in Appendix F.  
 
The data verification for samples collected from Section 4001 indicated a number of matrix 
spike (MS) and matrix spike duplicate (MSD) recoveries outside of QC limits for metals and 
PAHs. In addition, there were some thallium results qualified as estimated (J) due to CCB 
data, and for select samples numerous small unidentified peaks which resulted in the 
qualification of some PAH data as estimated (J). In addition, the internal standard, 1,4-
dichlorobenzene was below 50% and resulted in a large number of low VOC results for a hot 
spot (4001DU-2-Z2-1VOC) to be qualified as non-detect (U). All data was properly flagged 
and noted in the report narrative for the QC issues noted above.  
 
10.3 DATA VALIDATION 
 
Data validation was conducted by Diane Short and Associates, Inc., of Lakewood, Colorado, 
in accordance with the QAPP. Inorganic and organic data were evaluated separately, and 
will be summarized separately. Railroad subgrade data from across the Site was evaluated 
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separately, and a general summary is included. None of the data was rejected. Data 
validation reports are compiled in Appendix G. 
 
Inorganic data validation resulted in additional qualification of ISM samples. Barium and 
Manganese was qualified as estimated (J)for one sample (4001DU-2-Z1) due to unknown 
interferences.  Thallium was qualified as non-detect (U) in two samples (4001DU-1-Z1 and 
4001DU-1-Z2) due to CCB results. An evaluation of the qualification of inorganic ISM data 
indicates that while minor issues were observed with the laboratory data, the data are 
considered fully useable and nothing was rejected. 
  
Organic data validation resulted in additional qualification of ISM samples. Fluoranthene, 
pyrene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, 
indeno(1,2,3-cd)pyrene, and phenanthrene were qualified in various samples due to MS or 
MSD recoveries outside of control limits. Phenanthrene, dibenz(a,h)anthracene, anthracene, 
benzo(a)anthracene, benzo(b)fluoranthene, chrysene, naphthalene, and pyrene were 
qualified in various samples due matrix effects, compound interferences and to the relative 
percent difference between MS and MSD being outside of control limits. An evaluation of the 
qualification of organic ISM data indicates that while minor issues were observed with the 
laboratory data, the data are considered fully useable and nothing was rejected. 
 
Validation of the railroad subgrade data was split into organic and inorganic reports 
(Appendix F). Generally, no data were rejected. Two DRO sample results were qualified due 
to surrogate recoveries outside of QA/QC limits, with a note that the sample results may be 
biased high. A high bias does not impact the determination that the associated samples 
were below the cleanup goal. 
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11.0 Conclusions 

As documented in this report, Section 4001 soil has been demonstrated to meet 
unrestricted land use requirements by systematically removing physical infrastructure, 
addressing known hot spot areas, and conducting confirmation ISM sampling.  
 
A discrete location of VOC contamination was identified during ISM sampling in Section 
4001 based on field observations and PID screening during sample core preparation. A 
laboratory sample collected at ISM boring 4001DU-2-Z2-1 confirmed the presence of 
acetone and MEK exceeding screening SLVs. A hot spot excavation was completed in this 
location resulting in removal of the contaminated soil. Post-excavation sampling confirmed 
removal of the contaminated soil to below the site screening levels. 
 
Other hot spot removal activities were completed in accordance with the MPCA approved 
RAP/DRAP, and confirmation soil sampling indicated remaining concentrations of arsenic are 
below MPCA Tier 1 residential SRVs. ISM sampling indicated that the concentrations of 
metals and PAHs in shallow soil within Section 4001 are below MPCA Tier 1 residential SRVs. 
 
Based on the results of the investigation activities associated with Section 4001, soil 
analytical results demonstrate compliance with applicable residential criteria. Section 4001 
meets cleanup objectives for the larger redevelopment project, referred to as MPCA VIC 
Program Project ID VP22891.  
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Railroad Subgrade Laboratory Reports, Pace Analytical (3 reports) 
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Appendix C  
 
 
ISM Boring Logs 
 
  







 

 

Appendix D 
 
 

ISM Sample Logs 
 

  



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

Appendix F 
 
 
Data Quality Summary Forms 
 
 
  





















 

 

Appendix G 
 
 
Data Validation Reports, Diane Short and Associates 
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