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1.0        Purpose and Scope 

1.1 PURPOSE 

 

This document presents the results of additional remedial investigation activities for soil 

within Plexus Section 4007 (including Building 501) at the former Twin Cities Army 

Ammunition Plant (TCAAP) located within the W ½ of the SW ¼ of Section 16, Township 30 

North, Range 23 West of the 5th Principal Meridian. For the purpose of this report, Plexus 

Section 4007 will be identified as “the Site.” 

 

The investigation activities described herein were completed in accordance with the 

document titled “Additional Investigation Work Plan, Building 501, Former TCAAP” (Wenck 

2014), developed in accordance with Minnesota Pollution Control Agency (MPCA) Voluntary 

Investigation and Cleanup (VIC) Program guidance.  

 

Currently, the County owns 397 of the 427 acres of the larger TCAAP Redevelopment 

Project #2 site (VIC Program ID #22891). Ramsey County is leasing the remaining 30 acres 

of the Site from the United States (Leased Property). The general Site boundaries are 

identified in Figure 1-1. Figure 1-2 shows the features of the Site in greater detail. Because 

the Site has not been remediated to, at a minimum, industrial land use criteria, it remains a 

portion of the Leased Property relative to the transaction negotiated with the United States. 

Once the remediation occurs, and remedial activities are approved by the MPCA, Leased 

Property will become County-owned property. 

 

The County has contracted with Carl Bolander & Sons Company (Bolander) to complete Site 

demolition and response action activities at the Site. Bolander has subcontracted with 

Wenck Associates, Inc. (Wenck) to provide environmental engineering services to support 

the project. As such, Bolander will complete the Site clearance activities to satisfy the 

Army’s obligation to remediate soil in the Leased Properties to Tier II Industrial Soil 

Reference Values (SRVs), additional remediation required under Bolander’s contract with the 

County to remediate Site soil to MPCA Tier I Residential SRVs or screening level Soil 

Leaching Values (SLVs) as applicable, and perform environmental response actions to obtain 

a Commissioner’s Certificate of Completion for Site soil. As part of this process, the County, 

with assistance from Wenck, will seek removal of the Site (soil media) from the state and 

federal Superfund lists and modification of the environmental covenant and existing land 

use restrictions to allow residential redevelopment throughout the Site.  

 

1.2 SCOPE 

 

The data presented herein will be used to develop a Response Action Plan (RAP) in order to 

implement the cleanup of soil exceeding applicable regulatory risk criteria for unrestricted 

land use.  

 

Once cleanup activities are completed in accordance with an approved RAP, a 

documentation report will be provided to the MPCA for review. Upon approval of the cleanup 

of Plexus Section 4007, as well as review and approval of implementation reports with 

respect to the larger, 427-acre TCAAP Redevelopment #2 Site activities, Ramsey County 

anticipates receipt of the protection of a Commissioner’s Certificate of Completion in 

accordance with Minn. Stat. § 115B.175. 
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2.0        Site Description and Background 

2.1 TCAAP BACKGROUND 

 

TCAAP was constructed between August 1941 and January 1943 in the northern portion of 

the Minneapolis-St. Paul metropolitan area, in Ramsey County, and is surrounded by the 

cities of New Brighton, Arden Hills, Mounds View, and Shoreview, Minnesota (Figure 1-1). 

 

TCAAP primarily produced and proof-tested small-caliber ammunition and related materials 

for the Army. Other uses included manufacture of munitions-related components, 

handling/storage of strategic and critical materials for other government agencies, and 

various non-military tenant activities. Production began in 1942 and then alternated 

between periods of activity and standby related to military conflicts. The last manufacturing 

operations at the facility ceased in 2005. 

 

During periods of activity, solvents were used as part of some manufacturing operations. 

Disposal of solvents and other wastes at the TCAAP property resulted in soil contamination 

and also groundwater contamination, which has migrated beyond the original TCAAP 

boundary. Groundwater contamination was first discovered in July 1981, which led to 

investigation of the soil and groundwater on and off the TCAAP property. It was determined 

that TCAAP was the source of contamination, and so the TCAAP property and area of 

affected groundwater contamination was placed on the National Priorities List (NPL) in 1983 

as the New Brighton/Arden Hills Superfund Site. 

 

Since 1983, when the New Brighton/Arden Hills Superfund Site was placed on the NPL, the 

size of TCAAP has been reduced as a result of property transfers. Some property has been 

transferred out of federal-ownership to Ramsey County and the City of Arden Hills. Other 

property is still owned by the federal government, but control has been reassigned to the 

Army Reserve or the National Guard Bureau. The National Guard Bureau has licensed the 

property it controls to the Minnesota Army National Guard (MNARNG). These property 

transfers do not alter the responsibilities of the U.S. Army under the Federal Facility 

Agreement (FFA), signed in 1987 between the Army, the USEPA, and the MPCA. 

 

2.2 BUILDING 501 BACKGROUND 

 

Section 4007 is located in the southwestern portion of TCAAP between former Building 502 

to the southeast, and former Building 503 to the north. The main feature in Section 4007 at 

the outset of the project for Ramsey County was the remaining Building 501 pad. The 

Building 501 pad has been removed by Bolander and the property is currently vacant and 

graded flat. 

 

Prior to its demolition, Building 501 was a two-story building of approximately 358,300 

square feet. It was constructed in 1942. The primary function of Building 501 was the 

production of 155 mm projectiles. These operations were contracted to National Can 

Company and Donovan Construction Company from 1942 through 1987 after which Federal 

Cartridge Company (FCC) became caretaker of the unoccupied facility. Actual production of 

155 mm projectiles ceased in the early 1970s. Records indicate that Building 501 was also 

used for 0.30- caliber production support from 1944 through 1951. Because specific 

production operations such as priming or loading are not indicated and the structure was 

also used for general storage from 1944 through 1951, it is likely that 0.30 caliber 
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operations there were limited to production equipment maintenance and storage. Building 

501 was also used for: warehouse space by Terminal District Company  from 1950 to 1951; 

for unspecified use by Minneapolis Moline from 1951 to 1956; for general storage by United 

States General Services Administration (GSA) from 1963 to 1966; and for warehouse space 

by Honeywell from 1965 to 1966 (Argonne,1988a). 

 

At the time of the development of the Work Plan, the Site, Section 4007, consisted primarily 

of the Building 501 foundation system and pad, a perimeter service road, loading docks, 

railroad tracks, and parking. Above-grade portions of Building 501 were demolished in 

1994.  

 

Formerly used for the production of 155 mm projectiles and small arms ammunition, the 

loading docks, the case draw shop, a forge shop, machine and tool shops, cafeteria/kitchen 

can still be identified. Unlike Buildings 502 and 503, a charge shop wing, primer insert wing, 

and load shop wing were not present in Building 501. Further, large scale degreasing 

operations like that performed in Buildings 103 and 502 did not occur at Building 501. 

 

Building 501 employed processes and contained machinery involved with 155 mm projectile 

and small arms production. Lubrication oil used in production equipment originally contained 

PCBs in what is thought to have been lower concentrations. PCBs are a possible concern in 

sumps, pits, drains, and concrete surfaces. Mercury, lead, and other heavy metal 

contaminants could be associated with the pits, drains, and sumps associated with metal 

working and ammunition production. 

 

2.3 PHYSICAL SETTING 

 

2.3.1 Topography 
 

The Site is generally level and is at an elevation of approximately 950 feet above sea level. 

Surface vegetation consists primarily of grasses and forbs. 

 

2.3.2 Geology 
 

Surface soil in the vicinity of Building 501 consists of up to approximately 50 feet of 

Holocene alluvium over the Pliestocene-aged glacial till comprising the New Brighton 

Formation. It consists of fine sands overlying lacustrine silts, and is the local water table 

aquifer (referred to in former TCAAP property studies as the Unit 1 aquifer). The Twin Cities 

Formation is beneath, consisting of a reddish brown to gray silty clay and clayey sand till. 

This is considered the local aquitard (referred to as the Unit 2 till). Regionally it ranges up to 

150 feet thick, where present. The Unit 2 is present throughout the Site. Beneath the Twin 

Cities Formation is the Hillside Sand, a reddish brown medium- to coarse-sand with some 

gravel, silty sand and red sandy till (referred to as Unit 3). The Hillside Sand is up to 500 

feet thick in areas of the TCAAP facility. 

 

The bedrock present at the Subject Property (Unit 4) 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.  
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2.3.3 Hydrogeology 
 

Groundwater flow in the Prairie du Chien Group is well characterized and known to flow 

generally southwest based on an extensive network of monitoring wells and pumping wells 

at TCAAP, and hydrologic investigations of the area (Geologic Atlas Ramsey County). Flow in 

the Prairie du Chien Group is controlled by a groundwater extraction and treatment system 

along the southwest boundary of the former TCAAP property (Wenck, et al). 

 

Groundwater flow in the shallow water table aquifer is controlled by surface water features 

such as ditches and wetlands on TCAAP. Shallow groundwater is reported to be 

approximately 50 feet below ground surface (Geologic Atlas Ramsey County), but perched 

groundwater is present at approximately 15 feet.
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3.0        Past Investigations 

3.1 PCB REMEDIATION 1984-1992 

 

The electrical distribution system at TCAAP was subject to a five year PCB elimination 

program that was concluded in 1989. During this period all pole- and pad-mounted 

transformers associated with Building 501 were flushed, removed or replaced.  

 

During the first quarter of 1992 all oil containing reservoirs associated with Building 501 

structures were tested for PCB content. Three of 599 samples analyzed exceeded the 50 

ppm action limit; the highest being 144 ppm. Although spills are presumed to have occurred 

during operational years, the small quantity of these reservoirs would have allowed easy 

containment and cleanup.   

 

In addition, two electrical substations were present on the west side of Building 501. A 1990 

SPCC Plan lists a transformer containing 870-gallons of oil containing PCBs above 5 parts 

per million (ppm) (FCC, 1990). The 1986 SPCC Plan reported the 870-gallon transformers to 

contain PCBs at 34 ppm. It is likely that this transformer was located on one of the 

substations/concrete pads on the west side of Building 501. 

 

3.2 FCC TANK REMOVAL 1985 

 

A total of five storage tanks that had been installed in Building 501 in 1941 were removed in 

1985. The work was supervised by the FCC environmental coordinator. The tanks ranged in 

size from 265-gallons to 27,200-gallons in capacity, and contained quench oil, heating oil 

and waste oil. These areas were subsequently evaluated by AECOM (AECOM, 2011). 

 

3.3 FEDERAL CARTRIDGE PRELIMINARY ASSESSMENT SCREENING, 1992 

 

A Preliminary Assessment Screening (PAS) was conducted in 1992 to determine if 

hazardous substances were stored, released or disposed of at Building 501 or associated 

support structures. The results were summarized in a 1992 report entitled, Preliminary 

Assessment Screening for the Demolition of Building 501, prepared by FCC. The purpose of 

this investigation was to determine if past operations of the area of Building 501 resulted in 

contamination at levels that would require remedial action prior to demolition of the 

structures. The results of the PAS found “no evidence of hazardous substance release to the 

sewer lines, adjacent environment or proposed demolition structures that constitutes a 

significant environmental threat either immediate or cumulative.” It was recommended that 

the real property transaction for demolition of these structures should proceed as planned. 

  

3.4 PLEXUS SCIENTIFIC, 2004 

 

In 2004, 774 acres in the western portion of the former TCAAP facility (including the former 

Building 501 area) were the subject of an extensive Phase I/Phase II Environmental Site 

Assessment (ESA) investigation as part of a potential land transfer. The Phase I/Phase II 

ESA report 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, was prepared by Plexus Scientific, and dated February 20, 2004. (The 

Plexus report will be referred to in this document as the “2004 ESA.”) 
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The 2004 ESA divided the 774-acre property into a series of smaller subsections as a way to 

facilitate data collection, analysis and organization of a large, complex facility. The ESA 

subsection 4007 is shown on Figures 1-1 and 1-2. Individual subsections correspond 

generally to historical land use, and is used here in a similar fashion to evaluate the 

historical data in the context of the present project. The 2004 ESA discussed each 

subsection with respect to buildings, historical use, chemicals managed, observations made 

during a site reconnaissance, and a review of historical aerial photographs. A Phase II scope 

of work was developed for each subsection and the investigation results for each subsection 

were presented in the 2004 ESA. Building 501 lies within Plexus Section 4007. 

 

Plexus installed thirteen soil borings in Plexus Section 4007; seven around the exterior 

areas, and six within the footprint of the building. Since the area of former Building 501 is 

topographically higher than the surrounding area, groundwater was not encountered in 

these borings and no temporary monitoring wells were installed at these locations. 

 

Four surface soil samples identified as SS4007-01 through SS4007-04 were collected 

around the exterior of Building 501 to identify contamination in the surface soil. Surface and 

subsurface soil samples were collected from soil borings SB4007-05, SB4007-06, and 

SB4007-07 installed inside former Building 501 (the building had been demolished 

approximately nine years prior), in the area of the former Forge Shop, former Paint 

Spray/Wash area, and former Shot Blast area, respectively. These 25-foot soil borings were 

installed to investigate contamination beneath Building 501. The subsurface soil samples 

were collected from depths ranging between 5 and 25 feet below ground surface (bgs). 

Based on the PID headspace concentration of 84.8 ppm, a soil sample from boring SB4007-

05 was collected from 17 to 19 feet bgs. Also, because of a PID headspace reading of 82 

ppm, a soil sample was collected from 23 to 25 feet bgs in boring SB4007-06. And due to a 

PID headspace reading of 211 ppm, a soil sample from boring SB4007-07 was collected 

from 5 to 7 feet bgs.  

 

Three soil samples were collected from beneath available access panels and areas of 

buckled concrete identified in the foundation of Building 501 to evaluate the potential of soil 

contamination resulting from past operations in Building 501. One soil sample, SS4007-08, 

was collected in the former Forge Shop area. Soil samples SS4007-09 and SS4007-10 were 

collected from central and northwestern portions of Building 501, respectively. 

 

Subsurface soil samples were collected from three soil borings installed at the approximate 

location of the three tank areas located around Building 501. Specifically, soil boring 

SB4007-11 was installed at the location of the former Quench Oil ASTs (Tanks 35 and 36) 

located near the southeastern comer of Building 501. Soil boring SB4007-12 was installed at 

the location of the former waste oil UST (Tank 38) located to the east of the Compressor 

and Tool Room of Building 501. Soil boring SB4007-13 was installed at the location of 

former heating oil UST (Tank 39) located at the southwestern corner of Building 501. Soil 

borings SB4007-11, SB4007-12, and SB4007-13 were installed to a depth of 25 feet bgs to 

evaluate the potential of soil contamination resulting from a discharge from the petroleum 

tanks. 

 

The subsurface soil samples were collected from depths ranging between 2 to 21 feet bgs. 

Specifically, based on the detection of organic vapors at a concentration of 32.3 ppm, the 

subsurface soil sample from soil boring SB4007-11 was collected from a depth interval of 13 

to 15 feet bgs. Due to the low organic vapor readings (less than 4.3 ppm) detected in the 

screened soil samples collected from soil boring SB4007-12, the subsurface soil sample 

from soil boring SB4007-12 was collected from a depth interval of 2 to 4 feet bgs, the depth 
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interval above the predominant clay layer identified in the boring. Based on the detection of 

organic vapors at a concentration of 3.4 ppm (highest PID reading), the subsurface soil 

sample from soil boring SB4007-13 was collected from the depth interval of 19 to 21 feet 

bgs.   

 

Using a Geoprobe®, three samples were collected (identified as Sump/Pit 501 A, Sump/Pit 

50 lB, and Sump/Pit 501 C) from pits located in the foundation of Building 501. The samples 

were collected from the sand-filled pits to characterize the content for future disposal if that 

should become necessary. The samples were collected from a total of nine abandoned pits 

that were selected to obtain an even distribution across the building foundation. Each of the 

three sump/pit samples consisted of a composite sample of the soils (consisting of a vertical 

composite of each pit) collected from three pits.  No petroleum or other odors were 

observed in any of the sampled pits. The total depth of the nine sampled pits ranged to five 

feet bgs. 

  

With respect to the laboratory results, arsenic was detected in 13 soil samples exceeding 

the Industrial PRG of 1.6 mg/kg, but only one sample, SS4007-09, exceed the Action Levels 

identified in the Wenck Quality Assurance Project Plan (QAPP, Wenck 2013b) of 9 mg/kg. 

The result at SS4007-09 was 12 mg/kg. 

 

Chromium, copper, and iron were detected in surface soil sample SS4007-09 at 

concentrations of 293 mg/kg, 55,500 mg/kg, and 376,000 mg/kg, respectively, exceeding 

Action Levels identified in the Wenck QAPP of 87 mg/kg, 100 mg/kg, 25,000 mg/kg, 

respectively;  

 

Cyanide was detected in subsurface soil sample SB4007-12 (2-4’) at a concentration 59,000 

mg/Kg exceeding the residential SRV of 62 mg/Kg. The nature of this release is unknown. 

 

PAHs were detected at concentrations exceeding Action Levels identified in the Wenck QAPP 

in surface soil samples SS4007-05 and the deeper sample at the same location, SB4007-05 

(17-19). 

 

No other hazardous substances were detected above Action Levels identified in the Wenck 

QAPP for soil. Table 2 summarizes samples exceeding Site Action Levels. 

 

DRO was detected in eleven soil samples collected at Section 4007. The highest 

concentration was 7,700 mg/kg detected in surface soil sample SS4007-02. Four locations 

exceed 100 mg/kg, which has been agreed upon as an Action Level for the purpose of the 

contract between Ramsey County and Bolander. Table 3 identifies locations where samples 

exceed 100 ppm DRO 

 

3.5 TETRA TECH, 2008 

 

Tetra Tech advanced twenty-three borings for soil investigation purposes, and eight for soil 

gas investigation activities.  

 

Analysis of soil samples collected near former Building 501 for PCBs, VOCs, and explosives 

did not indicate these analytes at concentrations exceeding MPCA Tier 2 criteria in place at 

the time for unrestricted land use. 

 

Soil samples collected near former Building 501 and analyzed for metals indicated arsenic, 

copper, iron, thallium and vanadium concentrations exceeding MPCA Tier 2 SRVs for 
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unrestricted land use. Specifically, iron was identified at location RI-4007-13 at 37,000 

mg/kg, above the site-specific Action Level designed for the Site of 25,000 mg/kg. Arsenic 

was identified at 11 mg/kg at location RI-4007-22, above the Action Level for the Site of 9 

mg/kg. Copper, thallium and vanadium exceeded their respective Action Levels at location 

RI-4007-25. Specifically, copper was identified at 1,100 mg/kg, above its action level of 100 

mg/kg. This sample was collected within a foot of the surface. Thallium was detected at 3.1 

mg/kg, above its Action Level of 3 mg/kg, and vanadium was detected at 87 mg/kg, above 

its Action Level of 50 mg/kg. This sample was collected in an interval between 11 and 21 

feet below grade at location RI-4007-25. 

 

With respect to probable petroleum impacts, analytical results for soil samples collected 

near former Building 501 indicated detectable DRO concentrations at seven boring locations 

(RI-4007-01, RI-4007-05, RI-4007-06, RI-4007-19, RI-4007-20, RI-4007-22, and RI-4007-

25). The reported DRO concentrations ranged from 5.8 mg/kg to 1,660 mg/kg, with the 

highest DRO concentration occurring in the soil sample collected at-depth at boring RI-

4007-25 from 11 to 12 feet bgs. This sample location was adjacent to two former ASTs 

located near the southeast corner of former Building 501.  Table 3 identifies locations where 

samples exceed 100 ppm DRO. 

 

3.6 WENCK PHASE I ESA 2012 

 

Subsection 4007, Former Building 501 

 

Building 501 was a 385,300 square-foot building used primarily for the manufacture of 

155mm ammunition. It was demolished in approximately 1994 and only the floor-slab 

remains. Both Tetra Tech and Plexus conducted Phase II investigations that examined the 

slab and surrounding soils. 

 

Several metals (chromium, copper, thallium, arsenic and lead) were detected above the 

Residential SRVs in surface and subsurface samples. Benzo(a)pyrene equivalents above the 

Residential SRVs were found in one surface and one subsurface soil sample from the same 

boring. PAHs and metals were also detected in sumps samples collected by Plexus. Since 

these samples were not soil they were not compared to the SRVs. 

 

Methyl chloride was detected at low concentrations below the SLVs at two locations.  All 

other VOCs were non-detect in samples collected by Plexus and Tetra Tech. 

 

Figure 3-1 shows the compiled locations of historical investigation activities. Table 1 shows 

a summary of historical investigation sample results collected at the Site. 

 

Table 2 shows those locations where a sample result exceeds an applicable screening 

criterion for the Site. 

 

Table 3 shows those locations where a sample result exceeds criteria established between 

Ramsey County and Bolander as an action level for DRO for the Site. 
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4.0        Field Investigation 

4.1 INVESTIGATION APPROACH 

 

Removal of the Building 501 pad and foundation proceeded in accordance with a 

Construction Contingency Plan (CCP) developed by Wenck, and dated May 2013. The CCP 

was approved by the MPCA on May 31, 2013.  

 

Prior to removal of building pad a reconnaissance was conducted to identify floor 

penetrations, drains, and sumps. These features were mapped using a sub-meter GPS. With 

the concurrence of the project team, representative floor penetrations locations were 

identified and sampled in accordance with the CCP. The floor penetration samples were 

biased toward sumps, pits, clusters of drains in production areas of the building. The 

locations of thirty-one VOC grab sample locations, based on an inventory of the building 

slab and discussion with the project team, are depicted in Figure 4-1. 

 

Historical investigations of the Building 501 foundation show fairly comprehensive coverage 

of the area with no obvious “source areas” identified. Most of the identified impacts above 

screening criteria have resulted from metals (arsenic, copper, iron, thallium and vanadium) 

and Diesel Range Organic compounds (DRO). One area to be remediated is affected by 

polynuclear aromatic hydrocarbons (PAHs). One area to be remediated is affected by 

cyanide. To fill in potential data gaps and obtain better aerial coverage of the Building 501 

foundation, Wenck proposed collecting samples from seventeen test pits as shown on Figure 

4-2.  

 

4.2 CONTAMINANTS OF CONCERN AND RISK-SCREENING CRITERIA 

 

Based on historical data collection the Contaminants of Concern at the Site include the 

following: 

 

� Polynuclear aromatic hydrocarbons (PAHs) 

� Polychlorinated biphenyls (PCBs) 

� Metals (arsenic, lead, mercury, copper, iron, thallium and vanadium) 

� Cyanide 

 

Additionally, while not a suite of compounds regulated under Minnesota Environmental 

Response and Liability Act (MERLA), the investigation will also screen for the potential 

presence of DRO, which may be an indicator of the potential presence of other, more 

toxicologically significant, impacts.  

 

The soil contaminants listed above will be remediated to comply with MPCA Tier I residential 

SRVs in place at the time of Implementation Report approval and issuance of the CoC and 

other assurances. A list of the specific COCs currently identified on the Site at 

concentrations exceeding these criteria is provided below. Because none of these 

parameters has been associated with groundwater conditions within the immediate area, 

SLVs are not being applied as screening criteria. It should be noted that if VOCs are/were 

detected during implementation of the Construction Contingency Plan, SLVs would apply to 

those specifically identified VOCs for which an SLV has been developed.  
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Parameter 
Tier I Residential SRV 

(mg/kg) 

PAHs (as BaP equivalents) 2 

Arsenic 9 

Lead 300 

Mercury 0.5 

Chromium 87 

Copper 100 

Iron1 25,000 

Thallium 3 

Vanadium 50 

PCBs 1.2 

Cyanide 62 

DRO2 100 
1 The value shown for iron is not an SRV. The iron value was chosen as a 

site-specific cleanup standard after consultation with and approval by 
the MPCA as documented in their Technical Assistance Letter dated 
January 27, 2014.  

2 The value shown for DRO is not an SRV, but a screening number agreed 

upon between Ramsey County and Bolander as a cleanup target for 
DRO. 

 

4.3 FIELD INVESTIGATION ACTIVITIES 

 

4.3.1 Test Pits and Sample Location Rationale 

 

Much of the data generated historically has been collected via borings through the concrete 

slab, without the benefit of understanding how the orientation of utilities or other features 

below grade may have affected deposition or migration of impacts. This phase of 

investigation activities was completed shortly after the removal of the concrete slab and 

associated utilities. Investigation activities were completed using a backhoe to allow better 

visual assessment of subsurface conditions, and the ability to study contaminant migration 

or distribution using visual clues, such as discoloration, staining, secondary deposition 

(through changes of geochemistry), or other features indicating potential anthropogenic 

enrichment. 

 

In general, it was anticipated the probable zones of impacts (for worst-case biased 

sampling) would be in the horizon from zero to four feet below grade subsequent to the 

removal of the slab, or zero to eight feet in the area of a footing or foundation wall. If 

conditions or historical data indicated the potential presence of impacts in a lower horizon 

(such as deeper sewers or sumps, or the presence of contiguous discoloration), lower 

horizons were to be sampled. A minimum of one sample from each test pit location was 

proposed, though if evidence of impacts was observed, additional sampling would be 

completed as warranted, based on the best professional judgment of field personnel and 

subject to discussion and agreement with the project team.  

 

Field screening for the potential presence of VOCs was conducted in the test pits. If elevated 

photo-ionization detector (PID) responses were identified, a sample was collected and 

analyzed for VOCs. The PID was equipped with an 11.7 eV lamp. 
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Where metals are identified in the table below, the analyte list included the following: 

arsenic (As), chromium (Cr), copper (Cu), iron (Fe), mercury (Hg), lead (Pb), thallium (Tl), 

and vanadium (V). Since no PID response were identified in any of the test pits, the 

samples were analyzed in accordance with the following: 

 

Proposed Test Pit 

Name 
Parameters Purpose 

Test Pit 

Dimensions 

TP-4007-01-SS PAHs, Pb, DRO Heating Oil UST 8’ x 20’ x 15’ deep 

TP-4007-02-SS 

PAHs, PCBs, 

metals, DRO 

Edge of slab 

coverage 6’ x 20’ x 10’ deep 

TP-4007-03-SS 

PAHs, PCBs, 

metals, DRO Sub-slab coverage 6’ x 20’ x 10’ deep 

TP-4007-04-SS 

PAHs, PCBs, 

metals, DRO 

Edge of slab 

coverage 6’ x 20’ x 10’ deep 

TP-4007-05-SS 

PAHs, PCBs, 

metals, DRO Sub-slab coverage 6’ x 20’ x 10’ deep 

TP-4007-06-SS 

PAHs, PCBs, 

metals, DRO Sub-slab coverage 6’ x 20’ x 10’ deep 

TP-4007-07-SS 

PAHs, PCBs, 

metals, DRO 

Edge of slab 

coverage 6’ x 20’ x 10’ deep  

TP-4007-08-SS 

PAHs, PCBs, 

metals, DRO 

Edge of slab 

coverage 6’ x 20’ x 10’ deep 

TP-4007-09-SS 

PAHs, PCBs, 

metals, DRO Sub-slab coverage 6’ x 20’ x 10’ deep 

TP-4007-10-SS 

PAHs, PCBs, 

metals, DRO Sub-slab coverage 6’ x 20’ x 10’ deep 

TP-4007-11-SS 

PAHs, PCBs, 

metals, DRO 

Delineation of 

known impacts 12’ x 30’ x 25’ deep 

TP-4007-12-SS 

PAHs, PCBs, 

metals, DRO 

Delineation of 

known impacts 12’ x 30’ x 25’ deep 

TP-4007-13-SS PAHs, CN, metals 

Delineation of 

cyanide concern 6’ x 20’ x 8’ deep 

TP-4007-14-SS PAHs, CN, metals 

Delineation of 

cyanide concern 6’ x 20’ x 8’ deep 

TP-4007-15-SS 

PAHs, PCBs, 

metals, DRO 

Former Quench Oil 

Tank, delineation of 

known impacts 10’ x 25’ x 20’ deep 

TP-4007-16-SS 

PAHs, PCBs, 

metals, DRO 

Former Quench Oil 

Tank, delineation of 

known impacts 10’ x 25’ x 20’ deep 

TP-4007-17-SS 

PAHs, PCBs, CN, 

metals, DRO Waste oil UST 8’ x 20’ x 15’ deep 

TP-4007-18-SS 

PAHs, PCBs, CN, 

metals, DRO Waste oil UST 8’ x 20’ x 15’ deep 
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The spoils from the test pits were stockpiled adjacent to the test pit until laboratory 

analytical data was received and reviewed. Sample collection locations were geo-referenced 

using a GPS unit. 

 

Several locations with documented impacts were not further assessed through test pits, but 

were to be delineated through sidewall sampling during over-excavation proposed in the 

Response Action Plan (RAP). Specifically, these locations to be remediated, and the rationale 

for eliminating further delineation, are as follows: 

 

Location Rationale 

RI-4007-22 Arsenic above Action Level. Likely isolated issue 

SS-4007-01 

Copper and DRO likely associated with cutting oil 

impacts near a footing wall 

SS-4007-02 

DRO only. Release will be over-excavated and 

treated 

RI-4007-09 

Metals only. Release to be over-excavated and 

delineated through verification sampling 

RI-4007-13 

Iron only. Release to be over-excavated and 

delineated through verification sampling 

SI-4007-B9 

DRO only. Release will be over-excavated and 

treated 

 

4.3.1.1 Tank Locations 

 

Building 501 had a quench-oil Aboveground Storage Tank (AST) system located south of the 

west end of the south wall (see Figure 4-2). Two test pits were proposed here. 

 

Building 501 had two Underground Storage Tank (UST) locations with both listed as leaking 

underground storage tank sites in the Plexus Phase I. A 2,750-gallon waste oil UST was 

located between two wings off of the northeast side of the building, and a 2,100 gallon-

heating oil UST was located near the west end of the north wall of the building (see Figure 

4-2).  One test pit was proposed at each of these former UST locations.   

 

4.3.2 Sample Collection 
 

Soil samples collected during this round of field investigation were collected using discrete 

sampling methodology. No bulk sampling or compositing of sub-samples was conducted. 

Samples were collected and placed in appropriate laboratory provided containers with ice for 

transport to the laboratory under appropriate chain of custody. 

 

Locations of test pits are shown on Figure 4-2. 

 

4.3.3 Laboratory Methodology and Quality Assurance 
 

Laboratory methods and procedures followed the project Quality Assurance Project Plan 

(QAPP) (TCAAP Redevelopment #2 Site), with the exception of cyanide, which has not 

historically been a Contaminant of Concern at the TCAAP property, therefore, was not 

addressed in the QAPP. A QAPP amendment was developed to address sample collection, 

handling, and laboratory analysis of cyanide samples. 
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The soil results have been compared to the appropriate MPCA Tier I SRVs to determine 

whether remediation is warranted. Where results of soil sample were below their respective 

MPCA Tier I SRVs, the spoils piles were returned to the test pit excavations.  
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5.0        Investigation Results 

5.1 FLOOR PENETRATION SAMPLING RESULTS 

 

On July 30, 2014, thirty-one locations were sampled for the presence of VOCs, based on 

locations where sumps, floor drains or other penetrations were present in the concrete slab 

of the former Building 501. The locations of the samples are shown on Figure 4-1. Samples 

were collected approximately 6 inches beneath the concrete slab of former Building 501. 

Four duplicate samples were collected for quality assurance reasons. These samples were 

submitted for laboratory analysis consistent with procedures described in the CCP (Wenck, 

May 2013) and the QAPP (Wenck, October 15, 2013). 

 

No VOCs were reported above the method reporting limit in any of the sampled locations. 

The laboratory data reports are included in Appendix A. 

 

5.2 TEST PIT SAMPLE RESULTS  

 

Test pits were excavated on October 15, 2014. Test pit logs are included in Appendix B. In 

general, at least eight to ten feet of dry sand was observed in most of the test pits. A clay 

layer beginning at approximately eight feet below grade was observed in test pits TP-1, TP-

2, TP-7, TP-10, TP-15 and TP-16. 

 

A total of thirty-seven (39) soil samples were collected for analysis, which included two 

samples from each test pit, and three duplicate samples.  Samples were collected from two 

depths in each test pit.  One shallow sample was collected at approximately 4 feet below 

grade, and a deep  sample was collected near the bottom of each test pit. All samples were 

analyzed for PAHs and metals, although only lead (Pb) was analyzed in TP-1. Metals were 

detected in all sampled locations, though no sample point exceeded the applicable screening 

criteria, the Tier 1 SRV. The results of PAH analyses revealed no detected concentrations 

above method reporting limits, with the exception of a sample collected from TP-17, and a 

duplicate of a sample from TP-17, both of which were collected at the 4’ depth interval. The 

total benzo(a)pyrene equivalents were 0.139 and 0.052 mg/kg in the TP-17 sample and the 

TP-17 sample duplicate, respectively. 

 

Poly-chlorinated biphenyls (PCBs) were collected for analysis at fourteen test pits (test pits 

TP-1, TP-13 and TP-14 were not sampled for PCBs). A total of thirty-one samples were 

analyzed for the presence of PCBs. PCBs were not detected above the method reporting 

limit at any of the sampled locations. 

 

Cyanide was collected for analysis at four test pits (test pits TP-13, TP-14, TP-17 and TP-

18).  Cyanide was not detected above the method reporting limit at any of the sampled 

locations. 

 

Finally, though not specifically a contaminant of concern relative to the VIC and Superfund 

regulatory programs, DRO samples were collected at all test pits, except TP-14 (and only 

one DRO sample was collected from TP-13). DRO was detected above method reporting 

limits at two locations: TP-11 and TP-15 at the four foot depth interval at concentrations of 

28.4 and 1,930 mg/kg, respectively. Deeper samples at both locations were free from 

detectable concentrations of DRO. 
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Table 4 shows a summary of the compiled data results from the test pits. 

 

The laboratory data reports are included in Appendix C and D.  

 

5.3 RESPONSE ACTION PLAN DEVELOPMENT  

 

As requested by the MPCA, Bolander/Wenck will prepare a Response Action Plan specific to 

Plexus Section 4007 to remediate identified soil contamination to the Tier 1 SRVs. The RAP 

will be submitted for MPCA review and approval. 
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Table 1

Summary of Historical Data in

Plexus Section 4007

TCAAP Redevelopment #2 Site

Arden Hills, Minnesota

Sample ID RI-4007-01 RI-4007-01 RI-4007-02 RI-4007-02 RI-4007-03-SS RI-4007-03-SS RI-4007-04-SS RI-4007-04-SS RI-4007-05-SS RI-4007-05-SS RI-4007-06-SS RI-4007-06-SS RI-4007-07-SS RI-4007-07-SS RI-4007-08-SS RI-4007-08-SS RI-4007-09-SS RI-4007-09-SS RI-4007-09-SS RI-4007-10-SS RI-4007-10-SS RI-4007-11-SS RI-4007-11-SS RI-4007-12-SS RI-4007-12-SS RI-4007-13-SS RI-4007-13-SS RI-4007-14-SS RI-4007-14-SS RI-4007-15-SS RI-4007-15-SS RI-4007-16-SS RI-4007-16-SS RI-4007-17-SS RI-4007-17-SS RI-4007-18-SS

Sample Collection Date June/July 2007 June/July 2007 June/July 2007 June/July 2007 07/09/2007 07/09/2007 07/09/2007 07/09/2007 07/06/2007 07/06/2007 07/05/2007 07/05/2007 07/05/2007 07/05/2007 07/05/2007 07/05/2007 07/09/2007 07/09/2007 07/24/2007 07/05/2007 07/05/2007 07/03/2007 07/03/2007 07/09/2007 07/09/2007 07/09/2007 07/09/2007 07/09/2007 07/09/2007 07/05/2007 07/05/2007 07/05/2007 07/05/2007 07/03/2007 07/03/2007 07/03/2007

Depth Range (ft bgs) 0-1 12-13 0-1 19-20 0-1 12-13 0-1 12-13 0-1 12-13 0-1 12-13 0-1 5-6 0-1 5-6 0-1 5-6 24-26 0-1 5-6 0-1 5-6 0-1 5-6 0-1 5-6 0-1 5-6 0-1 5-6 0-1 5-6 0-1 5-6 0-1

Northing 206893.76 206893.76 206653.285 206653.285 206507.050 206507.050 206416.800 206416.800 206643.590 206643.590 206775.060 206775.060 206824.930 206824.930 206734.370 206734.370 206618.120 206618.120 206618.120 206544.530 206544.530 206429.900 206429.900 206573.790 206573.790 206647.000 206647.000 206753.780 206753.780 206652.860 206652.860 206546.530 206546.530 206450.130 206450.130 206285.210

Easting 553809.49 553809.49 553400.699 553400.699 553523.740 553523.740 553591.910 553591.910 554181.370 554181.370 554159.920 554159.920 553753.770 553753.770 553835.710 553835.710 553935.020 553935.020 553935.020 554108.060 554108.060 553960.400 553960.400 553819.470 553819.470 553719.700 553719.700 553626.620 553626.620 553537.210 553537.210 553634.240 553634.240 553709.900 553709.900 553825.110

Parameter
Tier 1

RES SRV

Screening 

SLVs
Units

Total Metals

Aluminum 3000 - mg/kg 7200.00 3600.00 NS NS 8000.00 6800.00 6000.00 8100.00 5300.00 2100.00 4700.00 4500.00 2900.00 5900.00 3700.00 6300.00 3400.00 4500.00 2600.00 5500.00 3600.00 5500.00 5100.00 3500.00 6300.00 5200.00 4600.00 3200.00 5500.00 3800.00 2800.00 4200.00 2700.00 3400.00 3500.00 4300.00

Antimony 12 - mg/kg <0.55 <0.51 NS NS <0.54 <0.58 <0.54 <0.56 <0.52 <0.52 0.59 <0.52 <0.52 <0.58 <0.52 <0.54 <0.52 <0.54 <0.52 <0.54 <0.53 <0.53 <0.57 <0.53 <0.58 <0.54 <0.54 <0.55 <0.57 <0.52 <0.52 <0.53 <0.53 <0.52 <0.52 <0.52

Arsenic 9 - mg/kg 3.70 2.10 NS NS 6.40 6.60 3.70 4.20 1.70 1.70 3.00 3.30 1.90 5.90 1.60 2.20 1.70 2.70 1.40 2.20 2.00 2.70 5.70 1.60 5.30 4.60 2.00 1.80 4.10 2.00 1.40 2.80 1.70 2.00 2.00 1.90

Barium 1,100 - mg/kg 58.00 19.00 NS NS 69.00 55.00 69.00 71.00 26.00 10.00 36.00 25.00 12.00 99.00 19.00 48.00 17.00 26.00 15.00 33.00 24.00 28.00 80.00 18.00 64.00 39.00 21.00 23.00 47.00 15.00 11.00 20.00 17.00 18.00 15.00 19.00

Beryllium 55 - mg/kg 0.54 0.34 NS NS 0.67 0.47 <0.27 0.61 0.42 <0.26 0.34 0.70 <0.26 0.45 <0.26 0.61 <0.26 0.33 <0.26 0.47 0.32 0.44 0.31 <0.26 0.47 1.60 <0.27 <0.27 <0.29 0.26 <0.26 <0.27 <0.27 <0.26 <0.26 0.28

Cadmium 25 - mg/kg <0.27 <0.26 NS NS <0.27 <0.29 <0.27 <0.28 <0.26 <0.26 <0.26 <0.26 <0.26 0.35 <0.26 <0.27 <0.26 <0.27 <0.26 <0.27 <0.26 <0.27 <0.28 <0.26 <0.29 <0.27 <0.27 <0.27 <0.29 <0.26 <0.26 <0.27 <0.27 <0.26 <0.26 <0.26

Calcium - - mg/kg 7500.00 11000.00 NS NS 6100.00 1800.00 3000.00 23000.00 8200.00 6300.00 37000.00 15000.00 3900.00 28000.00 3600.00 10000.00 4400.00 2900.00 8100.00 7500.00 4400.00 1600.00 38000.00 5000.00 2500.00 4400.00 1900.00 8000.00 10000.00 4100.00 1700.00 4800.00 5100.00 3300.00 6200.00 1900.00

Chromium 87
a - mg/kg 16.00 15.00 NS NS 17.00 19.00 12.00 17.00 14.00 6.50 11.00 16.00 8.80 14.00 9.20 15.00 11.00 18.00 8.50 15.00 11.00 13.00 12.00 10.00 15.00 15.00 18.00 9.40 13.00 12.00 8.00 15.00 11.00 12.00 13.00 11.00

Cobalt 600 - mg/kg 5.90 4.20 NS NS 6.30 5.80 4.50 6.20 4.60 2.40 3.90 5.70 48.00 6.50 4.80 4.90 34.00 5.60 3.10 4.20 3.90 6.60 5.00 4.40 6.20 19.00 4.10 10.00 5.60 6.20 2.60 5.30 9.20 3.80 4.50 3.60

Copper 100 - mg/kg 15.00 31.00 14.00 14.00 15.00 10.00 7.30 19.00 14.00 5.90 18.00 18.00 28.00 14.00 10.00 17.00 93.00 17.00 8.50 15.00 12.00 8.50 10.00 12.00 14.00 23.00 9.70 12.00 11.00 12.00 7.90 11.00 11.00 12.00 11.00 11.00

Iron 9000 - mg/kg 14000.00 20000.00 13000.00 15000.00 14000.00 13000.00 9900.00 15000.00 13000.00 8000.00 11000.00 17000.00 9100.00 13000.00 9600.00 15000.00 11000.00 13000.00 8600.00 14000.00 12000.00 13000.00 12000.00 9500.00 13000.00 37000.00 11000.00 8800.00 11000.00 10000.00 8500.00 11000.00 9300.00 11000.00 11000.00 11000.00

Lead 300 - mg/kg 5.60 2.30 NS NS 6.50 6.50 6.70 5.00 5.60 2.20 30.00 3.00 2.00 6.20 2.60 3.80 2.00 2.70 1.80 4.20 3.50 3.30 5.30 2.90 5.80 2.90 2.50 3.80 4.70 2.20 1.90 3.20 2.20 2.80 2.90 2.70

Magnesium - - mg/kg 4500.00 4800.00 NS NS 3700.00 1900.00 1900.00 9300.00 4500.00 2300.00 6600.00 6900.00 2100.00 11000.00 2300.00 4600.00 2400.00 2100.00 3600.00 4400.00 2900.00 2300.00 11000.00 2400.00 2600.00 2000.00 2000.00 2900.00 4500.00 2500.00 1500.00 2600.00 2300.00 2200.00 2900.00 2000.00

Manganese 3600 - mg/kg 390.00 240.00 NS NS 400.00 560.00 490.00 440.00 170.00 170.00 330.00 390.00 120.00 1000.00 210.00 240.00 180.00 220.00 170.00 210.00 240.00 250.00 640.00 190.00 570.00 930.00 210.00 220.00 370.00 170.00 140.00 200.00 340.00 200.00 170.00 190.00

Mercury 0.5 - mg/kg <0.11 <0.10 NS NS <0.11 <0.12 <0.11 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.12 <0.10 <0.11 <0.10 <0.11 <0.10 <0.11 <0.11 <0.11 <0.11 <0.11 <0.12 <0.11 <0.11 <0.11 <0.11 <0.10 <0.10 <0.11 <0.11 <0.10 <0.10 <0.10

Nickel 560 - mg/kg 17.00 12.00 NS NS 17.00 15.00 11.00 18.00 14.00 6.60 12.00 15.00 9.50 21.00 9.40 12.00 10.00 10.00 8.10 13.00 10.00 11.00 18.00 9.50 25.00 13.00 10.00 9.30 14.00 11.00 7.50 14.00 8.60 11.00 12.00 10.00

Potassium - - mg/kg 840.00 350.00 NS NS 910.00 1100.00 650.00 1200.00 500.00 210.00 800.00 440.00 390.00 1000.00 360.00 770.00 450.00 520.00 200.00 730.00 440.00 490.00 820.00 430.00 730.00 490.00 330.00 460.00 640.00 310.00 180.00 470.00 320.00 320.00 310.00 320.00

Selenium 160 - mg/kg <1.1 <1.0 NS NS <1.1 <1.2 <1.1 <1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.2 <1.0 <1.1 <1.0 <1.1 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.2 <1.1 <1.1 <1.1 <1.1 <1.0 <1.0 <1.1 <1.1 <1.0 <1.0 <1.0

Silver 160 - mg/kg <0.27 <0.26 NS NS <0.27 <0.29 <0.27 <0.28 <0.26 <0.26 <0.26 <0.26 <0.26 <0.29 <0.26 <0.27 <0.26 <0.27 <0.26 <0.27 <0.26 <0.27 <0.28 <0.26 <0.29 <0.27 <0.27 <0.27 <0.29 <0.26 <0.26 <0.27 <0.27 <0.26 <0.26 <0.26

Sodium - - mg/kg 160.00 120.00 NS NS 190.00 110.00 100.00 370.00 230.00 92.00 130.00 120.00 89.00 170.00 260.00 230.00 200.00 290.00 96.00 180.00 78.00 85.00 130.00 190.00 190.00 190.00 200.00 120.00 160.00 100.00 60.00 95.00 72.00 73.00 80.00 74.00

Thalium 3 - mg/kg <2.2 <2.0 NS NS <2.2 <2.3 <2.2 <2.2 <2.1 <2.1 <2.1 <2.1 <2.1 <2.3 <2.1 <2.2 <2.1 <2.2 <2.1 <2.2 <2.1 <2.1 <2.3 <2.1 <2.3 <2.2 <2.2 <2.2 <2.3 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1

Vanadium 30 - mg/kg 31.00 33.00 31.00 NS 33.00 27.00 22.00 39.00 30.00 16.00 22.00 20.00 14.00 26.00 18.00 32.00 23.00 35.00 13.00 34.00 22.00 35.00 22.00 20.00 28.00 43.00 27.00 17.00 26.00 20.00 18.00 22.00 16.00 20.00 20.00 23.00

Zinc 8700 - mg/kg 34.00 20.00 NS NS 39.00 29.00 30.00 33.00 22.00 11.00 41.00 21.00 17.00 36.00 17.00 22.00 14.00 18.00 14.00 22.00 20.00 21.00 22.00 16.00 34.00 20.00 16.00 16.00 26.00 16.00 13.00 16.00 14.00 18.00 17.00 17.00

Cyanide

Cyanide, Total 210 2 mg/kg <0.44 <0.36 NS NS <0.50 <0.49 <0.44 <0.51 <0.40 <0.30 <0.41 <0.39 <0.37 <0.54 <0.46 <0.51 <0.26 <0.47 <0.39 <0.50 <0.31 <0.39 <0.50 <0.34 <0.49 <0.49 <0.50 <0.44 <0.52 <0.26 <0.38 <0.51 <0.33 1.20 <0.41 <0.39

Polycyclic Aromatic Hydrocarbons

1-Methylnapthalene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

2-Methylnaphthalene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Acenaphthene 1.2E+03 8.1E+01 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Acenaphthylene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Anthracene 7.9E+03 1.3E+03 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Benzo(g,h,i)perylene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Fluoranthene 1.1E+03 6.7E+02 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 0.02 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Fluorene 8.5E+02 1.1E+02 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Naphthalene 1.0E+01 4.0E+00 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Perylene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Phenanthrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Pyrene 4.0E+00 4.4E+02 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 0.01 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Benzo(a)anthracene 2.0E+00 1.4E+01 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Benzo(a)pyrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Benzo(b&j)fluoranthene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0233 NS NS NS NS NS NS <0.0208

Benzo(b)fluoranthene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 0.01 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 NS <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 NS

Benzo(e)pyrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Benzo(k)fluoranthene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Benzo[a]pyrene equivalents - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0208 <0.0215 <0.0229 <0.0219 <0.0203 <0.0218 <0.0204 <0.0213 <0.0223 <0.0205 <0.0226 <0.0207 <0.0231 <0.0212 <0.0233 <0.0213 NS <0.0207 <0.0208 <0.0209 <0.0208 <0.0206 <0.0204 NS

Chrysene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Dibenz(a,h)acridine - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Dibenz(aj)acridine - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Dibenzo(a,e)pyrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Dibenzo(a,h)anthracene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Dibenzo(a,h)pyrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Dibenzo(a,i)pyrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Dibenzo(a,l)pyrene - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Indeno(1,2,3-cd)pyrene - - µg/kg NS NS NS NS NS NS NS NS NS NS NS NS <0.0104 <0.0107 <0.0114 <0.0109 <0.0102 <0.0109 <0.0102 <0.0107 <0.0112 <0.0102 <0.0113 <0.0103 <0.0115 <0.0106 <0.0116 <0.0106 <0.0117 <0.0104 <0.0104 <0.0104 <0.0104 <0.0103 <0.0102 <0.0104

Polychlorinated Biphenyls

PCB 1016 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

PCB 1221 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

PCB 1232 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

PCB 1242 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

PCB 1248 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

PCB 1254 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

PCB 1260 mg/kg <0.0353 <0.0337 NS NS <0.0355 <0.0396 <0.0351 <0.0365 <0.0346 <0.0338 <0.0344 <0.0345 <0.0341 <0.0353 <0.0376 <0.0359 <0.034 <0.036 <0.0339 <0.0351 <0.0364 <0.0339 <0.0376 <0.0342 <0.0382 <0.0351 <0.0388 <0.0353 <0.0385 <0.0341 <0.0343 <0.0343 <0.034 <0.0341 <0.0337 <0.0341

Total PCBs 1.2 2.1 mg/kg 0 0 NS NS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Petroleum Hydrocarbons

TPH (GC/FID) High Fraction as Diesel 

Range Organic (DRO) Compounds
- - mg/kg 7.90 <5.5 NS NS <6.9 <5.9 <6.5 <5.3 5.80 <6.5 11.40 28.00 <5.6 <5.0 <6.2 <4.8 <5.7 <4.8 <5.6 <5.1 <5.1 <5.9 <5.6 <5.7 <5.5 <6.1 <6.4 <5.6 <5.7 <5.6 <5.9 <5.4 <5.2 <5.6 <6.0 <5.9

Pesticides

Carbazole - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.0117 NS NS NS NS NS NS <0.0104

Volitle Organic Compounds

1,1,1,2-Tetrachloroethane 31 0.41 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,1,1-Trichloroethane 140 5.6 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,1,2,2-Tetrachloroethane 4 0.012 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,1,2-Trichloroethane 9 0.014 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,1-Dichloroethane 34 0.41 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,1-Dichloroethene 20 1.4 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,2,4-Trichlorobenzene 200 0.23 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,2,4-Trimethylbenzene 8 2.7 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,2-Dibromo-3-chloropropane - - mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

1,2-Dibromoethane 0.3 0.000015 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,2-Dichlorobenzene #N/A 11 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,2-Dichloroethane 4 0.0038 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,2-Dichloroethene (total) 4 0.0038 mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

1,2-Dichloropropane 4 0.024 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,3,5-Trimethylbenzene 3 0.021 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,3-Dichlorobenzene - 10 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

1,4-Dichlorobenzene - 0.17 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

2-Butanone (MEK) 5,500 8.8 mg/kg <1.28 <1.19 NS NS <1.31 <1.41 <1.32 <1.29 <1.23 <1.28 <1.25 <1.27 <1.24 <1.31 <1.42 <1.33 <1.26 <1.32 <1.23 <1.32 <1.32 <1.24 <1.37 <1.24 <1.4 <1.25 <1.39 <1.28 <1.41 <1.21 <1.26 <1.28 <1.25 <1.22 <1.25 <1.27

2-Hexanone - - mg/kg <1.28 <1.19 NS NS <1.31 <1.41 <1.32 <1.29 <1.23 <1.28 <1.25 <1.27 <1.24 <1.31 <1.42 <1.33 <1.26 <1.32 <1.23 <1.32 <1.32 <1.24 <1.37 <1.24 <1.4 <1.25 <1.39 <1.28 <1.41 <1.21 <1.26 <1.28 <1.25 <1.22 <1.25 <1.27

4-Methyl-2-pentanone (MIBK) 1,700 - mg/kg <1.28 <1.19 NS NS <1.31 <1.41 <1.32 <1.29 <1.23 <1.28 <1.25 <1.27 <1.24 <1.31 <1.42 <1.33 <1.26 <1.32 <1.23 <1.32 <1.32 <1.24 <1.37 <1.24 <1.4 <1.25 <1.39 <1.28 <1.41 <1.21 <1.26 <1.28 <1.25 <1.22 <1.25 <1.27

Acetone 340 8.4 mg/kg <1.28 <1.19 NS NS <1.31 <1.41 <1.32 <1.29 <1.23 <1.28 <1.25 <1.27 <1.24 <1.31 <1.42 <1.33 <1.26 <1.32 <1.23 <1.32 <1.32 <1.24 <1.37 <1.24 <1.4 <1.25 <1.39 <1.28 <1.41 <1.21 <1.26 <1.28 <1.25 <1.22 <1.25 <1.27

Benzene 6 0.17 mg/kg <0.0533 <0.0498 NS NS <0.0545 <0.0589 <0.0549 <0.0539 <0.0513 <0.0533 <0.0522 <0.0529 <0.0516 <0.0546 <0.059 <0.0554 <0.0525 <0.0549 <0.0514 <0.0548 <0.0551 <0.0517 <0.0569 <0.0519 <0.0585 <0.0519 <0.058 <0.0531 <0.059 <0.0505 <0.0526 <0.0531 <0.0522 <0.0509 <0.0523 <0.0528

Bromodichloromethane 10 0.021 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Bromoform - 0.13 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Bromomethane (methyl bromide) 1 0.036 mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

Carbon disulfide 65 3.4 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Carbon tetrachloride 0 0.0077 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Chlorobenzene 11 1.2 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Chloroethane 1,000 - mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

Chloroform 3 0.11 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Chloromethane (methyl chloride) 8 0.11 mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

cis-1,2-Dichloroethene 8 0.21 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

cis-1,3-Dichloropropene - 0.011 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Dibromochloromethane - 0.034 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Dichlorodifluoromethane - 37 mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

Ethylbenzene 200 1 mg/kg <0.0533 <0.0498 NS NS <0.0545 <0.0589 <0.0549 <0.0539 <0.0513 <0.0533 <0.0522 <0.0529 <0.0516 <0.0546 <0.059 <0.0554 <0.0525 <0.0549 <0.0514 <0.0548 <0.0551 <0.0517 <0.0569 <0.0519 <0.0585 <0.0519 <0.058 <0.0531 <0.059 <0.0505 <0.0526 <0.0531 <0.0522 <0.0509 <0.0523 <0.0528

Isopropylbenzene (Cumene) 30 9.5 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

m&p-Xylene 45 5.4 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Methylene chloride 97 0.017 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Methyl-tert-butyl ether - - mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

o-Xylene 45 5.4 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Styrene 210 2 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Tetrachloroethene 72 23 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Toluene 107 2.5 mg/kg <0.0533 <0.0498 NS NS <0.0545 <0.0589 <0.0549 <0.0539 <0.0513 <0.0533 <0.0522 <0.0529 <0.0516 <0.0546 <0.059 <0.0554 <0.0525 <0.0549 <0.0514 <0.0548 <0.0551 <0.0517 <0.0569 <0.0519 <0.0585 <0.0519 <0.058 <0.0531 <0.059 <0.0505 <0.0526 <0.0531 <0.0522 <0.0509 <0.0523 <0.0528

trans-1,2-Dichloroethene 11 0.42 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

trans-1,3-Dichloropropene - 0.11 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Trichloroethene 29 0.14 mg/kg <0.267 <0.249 NS NS <0.273 <0.294 <0.274 <0.27 <0.256 <0.266 <0.261 <0.264 <0.258 <0.273 <0.295 <0.277 <0.262 <0.274 <0.257 <0.274 <0.276 <0.258 <0.285 <0.259 <0.293 <0.259 <0.29 <0.266 <0.295 <0.252 <0.263 <0.266 <0.261 <0.255 <0.261 <0.264

Trichlorofluoromethane 67 35 mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

Trichlorotrifluoroethane 3,745 17,000 mg/kg NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Vinyl Chloride 1 0.0014 mg/kg <0.533 <0.498 NS NS <0.545 <0.589 <0.549 <0.539 <0.513 <0.533 <0.522 <0.529 <0.516 <0.546 <0.59 <0.554 <0.525 <0.549 <0.514 <0.548 <0.551 <0.517 <0.569 <0.519 <0.585 <0.519 <0.58 <0.531 <0.59 <0.505 <0.526 <0.531 <0.522 <0.509 <0.523 <0.528

Xylenes (total) 45 5.4 mg/kg <0.8 <0.747 NS NS <0.818 <0.883 <0.823 <0.809 <0.769 <0.799 <0.783 <0.793 <0.774 <0.819 <0.885 <0.831 <0.787 <0.823 <0.771 <0.822 <0.827 <0.775 <0.854 <0.778 <0.878 <0.778 <0.87 <0.797 <0.884 <0.757 <0.789 <0.797 <0.784 <0.764 <0.784 <0.792

Notes:

ft bgs  = feet below ground surface

a  = Risk screening value for Chromium IV

-  = negligible or undefined value

NS  = Not Samples

mg/kg  = milligrams per kilogram (parts per million)

<0.021  = Analyte not detected above lab reporting

    limit

95.5  = Analyte detected above the lab reporting

    limit but less than regulatory limit

37000.00  = Analyte detected above the regulatory or

    site screening limits

Tier 1 RES SRV  = Minnesota Department of Health Tier 1

     Residential Soil Reference Value

Screening SLVs  = MPCA May 2013 Screening Soil Leaching

     Values.  Screening SLVs are not used to

See Below See Below

      evaluate Total Metal parameters
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Table 1

Summary of Historical Data in

Plexus Section 4007

TCAAP Redevelopment #2 Site

Arden Hills, Minnesota

Sample ID

Sample Collection Date

Depth Range (ft bgs)

Northing

Easting

Parameter
Tier 1

RES SRV

Screening 

SLVs
Units

Total Metals

Aluminum 3000 - mg/kg

Antimony 12 - mg/kg

Arsenic 9 - mg/kg

Barium 1,100 - mg/kg

Beryllium 55 - mg/kg

Cadmium 25 - mg/kg

Calcium - - mg/kg

Chromium 87
a - mg/kg

Cobalt 600 - mg/kg

Copper 100 - mg/kg

Iron 9000 - mg/kg

Lead 300 - mg/kg

Magnesium - - mg/kg

Manganese 3600 - mg/kg

Mercury 0.5 - mg/kg

Nickel 560 - mg/kg

Potassium - - mg/kg

Selenium 160 - mg/kg

Silver 160 - mg/kg

Sodium - - mg/kg

Thalium 3 - mg/kg

Vanadium 30 - mg/kg

Zinc 8700 - mg/kg

Cyanide

Cyanide, Total 210 2 mg/kg

Polycyclic Aromatic Hydrocarbons

1-Methylnapthalene - - mg/kg

2-Methylnaphthalene - - mg/kg

Acenaphthene 1.2E+03 8.1E+01 mg/kg

Acenaphthylene - - mg/kg

Anthracene 7.9E+03 1.3E+03 mg/kg

Benzo(g,h,i)perylene - - mg/kg

Fluoranthene 1.1E+03 6.7E+02 mg/kg

Fluorene 8.5E+02 1.1E+02 mg/kg

Naphthalene 1.0E+01 4.0E+00 mg/kg

Perylene - - mg/kg

Phenanthrene - - mg/kg

Pyrene 4.0E+00 4.4E+02 mg/kg

Benzo(a)anthracene 2.0E+00 1.4E+01 mg/kg

Benzo(a)pyrene - - mg/kg

Benzo(b&j)fluoranthene - - mg/kg

Benzo(b)fluoranthene - - mg/kg

Benzo(e)pyrene - - mg/kg

Benzo(k)fluoranthene - - mg/kg

Benzo[a]pyrene equivalents - - mg/kg

Chrysene - - mg/kg

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

Dibenz(aj)acridine - - mg/kg

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

Dibenzo(a,h)anthracene - - mg/kg

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

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

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

Indeno(1,2,3-cd)pyrene - - µg/kg

Polychlorinated Biphenyls

PCB 1016 mg/kg

PCB 1221 mg/kg

PCB 1232 mg/kg

PCB 1242 mg/kg

PCB 1248 mg/kg

PCB 1254 mg/kg

PCB 1260 mg/kg

Total PCBs 1.2 2.1 mg/kg

Total Petroleum Hydrocarbons

TPH (GC/FID) High Fraction as Diesel 

Range Organic (DRO) Compounds
- - mg/kg

Pesticides

Carbazole - - mg/kg

Volitle Organic Compounds

1,1,1,2-Tetrachloroethane 31 0.41 mg/kg

1,1,1-Trichloroethane 140 5.6 mg/kg

1,1,2,2-Tetrachloroethane 4 0.012 mg/kg

1,1,2-Trichloroethane 9 0.014 mg/kg

1,1-Dichloroethane 34 0.41 mg/kg

1,1-Dichloroethene 20 1.4 mg/kg

1,2,4-Trichlorobenzene 200 0.23 mg/kg

1,2,4-Trimethylbenzene 8 2.7 mg/kg

1,2-Dibromo-3-chloropropane - - mg/kg

1,2-Dibromoethane 0.3 0.000015 mg/kg

1,2-Dichlorobenzene #N/A 11 mg/kg

1,2-Dichloroethane 4 0.0038 mg/kg

1,2-Dichloroethene (total) 4 0.0038 mg/kg

1,2-Dichloropropane 4 0.024 mg/kg

1,3,5-Trimethylbenzene 3 0.021 mg/kg

1,3-Dichlorobenzene - 10 mg/kg

1,4-Dichlorobenzene - 0.17 mg/kg

2-Butanone (MEK) 5,500 8.8 mg/kg

2-Hexanone - - mg/kg

4-Methyl-2-pentanone (MIBK) 1,700 - mg/kg

Acetone 340 8.4 mg/kg

Benzene 6 0.17 mg/kg

Bromodichloromethane 10 0.021 mg/kg

Bromoform - 0.13 mg/kg

Bromomethane (methyl bromide) 1 0.036 mg/kg

Carbon disulfide 65 3.4 mg/kg

Carbon tetrachloride 0 0.0077 mg/kg

Chlorobenzene 11 1.2 mg/kg

Chloroethane 1,000 - mg/kg

Chloroform 3 0.11 mg/kg

Chloromethane (methyl chloride) 8 0.11 mg/kg

cis-1,2-Dichloroethene 8 0.21 mg/kg

cis-1,3-Dichloropropene - 0.011 mg/kg

Dibromochloromethane - 0.034 mg/kg

Dichlorodifluoromethane - 37 mg/kg

Ethylbenzene 200 1 mg/kg

Isopropylbenzene (Cumene) 30 9.5 mg/kg

m&p-Xylene 45 5.4 mg/kg

Methylene chloride 97 0.017 mg/kg

Methyl-tert-butyl ether - - mg/kg

o-Xylene 45 5.4 mg/kg

Styrene 210 2 mg/kg

Tetrachloroethene 72 23 mg/kg

Toluene 107 2.5 mg/kg

trans-1,2-Dichloroethene 11 0.42 mg/kg

trans-1,3-Dichloropropene - 0.11 mg/kg

Trichloroethene 29 0.14 mg/kg

Trichlorofluoromethane 67 35 mg/kg

Trichlorotrifluoroethane 3,745 17,000 mg/kg

Vinyl Chloride 1 0.0014 mg/kg

Xylenes (total) 45 5.4 mg/kg

Notes:

ft bgs  = feet below ground surface

a  = Risk screening value for Chromium IV

-  = negligible or undefined value

NS  = Not Samples

mg/kg  = milligrams per kilogram (parts per million)

<0.021  = Analyte not detected above lab reporting

    limit

95.5  = Analyte detected above the lab reporting

    limit but less than regulatory limit

37000.00  = Analyte detected above the regulatory or

    site screening limits

Tier 1 RES SRV  = Minnesota Department of Health Tier 1

     Residential Soil Reference Value

Screening SLVs  = MPCA May 2013 Screening Soil Leaching

     Values.  Screening SLVs are not used to

See Below See Below

      evaluate Total Metal parameters

RI-4007-18-SS RI-4007-19-SS RI-4007-19-SS RI-4007-20-SS RI-4007-20-SS RI-4007-20-SS RI-4007-21-SS RI-4007-21-SS RI-4007-22 RI-4007-22 RI-4007-23-SS RI-4007-23-SS RI-4007-24-SS RI-4007-24-SS RI-4007-25-SS RI-4007-25-SS SS4007-01 SS4007-02 SS4007-03 SS4007-04 SS4007-05 SS4007-06 SS4007-07 SS4007-08 SS4007-09 SS4007-10 SB4007-05 SB4007-105 SB4007-06 SB4007-07 SB4007-11 SB4007-12 SB4007-13 SB4007-113

07/03/2007 07/02/2007 07/02/2007 7/20/2007 7/20/2007 7/20/2007 07/03/2007 07/03/2007 June/July 2007 June/July 2007 07/06/2007 07/06/2007 07/05/2007 07/05/2007 07/06/2007 07/06/2007 1/7/2003 1/7/2003 1/7/2003 1/7/2003 1/30/2003 1/30/2003 1/30/2003 1/7/2003 1/8/2003 1/8/2003 1/30/2003 1/30/2003 1/30/2003 1/30/2003 1/28/2003 1/22/2003 1/28/2003 1/28/2003

5-6 0-1 5-6 0-1 19-20 5-6 0-1 5-6 0-1 5-6 0-1 11-12 0-1 11-12 0-1 11-12 0 0 0 0 0 0 0 0 0 0 17-19 17-19 23-25 5-7 13-15 2-4 19-21 19-21

206285.210 206925.470 206925.470 207181.741 207181.741 207181.741 207073.200 207073.200 207146.617 207146.617 206769.760 206769.760 206806.390 206806.390 206273.360 206273.360 206621.958 206267.972 206803.428 206944.122 206607.606 206600.907 206611.897 206597.910 206627.811 206860.755 206607.606 206607.606 206600.907 206611.897 206285.248 206835.795 206749.236 206749.236

553825.110 553375.460 553375.460 553397.254 553397.254 553397.254 553471.810 553471.810 553719.021 553719.021 553513.780 553513.780 554010.440 554010.440 553930.770 553930.770 553492.070 553732.666 553548.983 553783.192 554110.421 553687.928 553906.814 553979.188 553815.334 553720.239 554110.421 554110.421 553687.928 553906.814 553952.012 554015.060 553478.515 553478.515

Duplicate of

SB4007-05

Duplicate of

SB4007-13

NS NS NS 6000.00 7800.00 7700.00 NS NS 5000.00 6200.00 3100.00 6300.00 3900.00 6500.00 5300.00 4900.00 2670.00 3370.00 4700.00 3730.00 5440.00 3410.00 5500.00 3610.00 1710.00 2600.00 4040.00 4020.00 5930.00 6280.00 3060.00 3260.00 5690.00 4930.00

NS NS NS <0.54 <0.59 <0.58 NS NS <0.54 <0.55 <0.51 <0.60 <0.52 <0.51 <0.53 <0.52 1.50 <6.5 <7.4 <6.4 <6.6 <7 <7 0.83 <74.3 <6.3 <6.8 <6.3 <7 <6.7 <6.4 <6.5 <6.8 <6.8

NS NS NS 3.60 4.10 4.30 NS NS 2.90 11.00 1.50 6.40 2.20 2.70 3.70 1.80 9.00 3.10 2.90 2.60 2.50 1.20 2.50 4.20 12.30 1.30 1.40 1.40 1.80 2.00 1.30 1.70 2.20 2.40

NS NS NS 63.00 64.00 71.00 NS NS 70.00 65.00 22.00 61.00 27.00 30.00 55.00 33.00 42.10 57.20 54.10 32.00 45.60 25.80 37.80 113.00 35.00 27.60 49.00 20.90 39.10 37.00 20.40 25.70 49.00 43.10

NS NS NS <0.27 0.60 0.37 NS NS 0.42 0.58 <0.25 0.50 0.30 0.74 0.34 0.90 <0.12 0.22 0.26 0.26 0.20 0.10 0.25 0.21 <2.5 0.17 0.12 0.14 0.22 0.22 <0.16 <0.16 0.29 0.29

NS NS NS <0.27 <0.29 <0.29 NS NS <0.27 <0.27 <0.25 <0.30 <0.26 <0.26 <0.26 <0.26 1.10 0.44 0.29 0.47 0.23 0.04 0.13 <0.52 <12.4 2.60 0.13 0.13 0.12 0.15 <0.53 <0.54 <0.57 <0.56

NS NS NS 4600.00 2000.00 2300.00 NS NS 3200.00 1400.00 5700.00 2500.00 6300.00 6500.00 23000.00 7800.00 3260.00 5790.00 3960.00 9230.00 36700.00 2290.00 4030.00 6020.00 6520.00 3780.00 7920.00 9500.00 7100.00 10100.00 6690.00 1900.00 13800.00 15000.00

NS NS NS 13.00 18.00 15.00 NS NS 18.00 12.00 8.60 12.00 11.00 12.00 13.00 25.00 18.40 14.60 11.80 8.60 14.00 9.20 13.70 16.40 293.00 7.80 12.50 12.50 14.00 18.60 7.60 8.90 13.70 12.50

NS NS NS 4.80 5.70 5.50 NS NS 5.10 3.20 2.70 5.80 3.70 4.80 4.80 5.30 3.60 4.70 4.60 5.20 4.70 2.90 6.60 7.80 268.00 4.10 5.60 5.80 6.30 6.70 4.10 4.00 6.00 5.70

14.00 NS NS 12.00 16.00 10.00 12.00 12.00 39.00 7.10 7.40 13.00 11.00 20.00 11.00 17.00 162.00 29.30 19.80 46.40 17.30 6.10 15.70 46.30 55500.00 20.30 17.60 22.60 20.70 18.40 11.50 21.60 16.10 17.60

12000.00 NS NS 10000.00 16000.00 13000.00 12000.00 12000.00 11000.00 7200.00 7700.00 12000.00 11000.00 20000.00 11000.00 23000.00 16900.00 13100.00 9940.00 11100.00 12700.00 6860.00 14200.00 24500.00 376000.00 7950.00 10300.00 12100.00 13400.00 14200.00 8640.00 9580.00 11800.00 13000.00

NS NS NS 16.00 5.10 6.00 NS NS 18.00 6.30 2.20 6.80 3.20 2.40 5.20 3.40 95.80 52.70 106.00 8.60 388.00 2.00 3.20 44.00 119.00 49.70 23.0 37.70 2.80 3.00 1.90 1.80 3.50 3.10

NS NS NS 2800.00 2600.00 2200.00 NS NS 3800.00 1300.00 2600.00 2400.00 3200.00 3500.00 7800.00 5400.00 877.00 3610.00 2210.00 6080.00 4530.00 1490.00 3110.00 3630.00 874.00 1880.00 4430.00 5710.00 4430.00 3580.00 2810.00 1870.00 5600.00 5330.00

NS NS NS 360.00 330.00 610.00 NS NS 400.00 520.00 180.00 500.00 300.00 210.00 330.00 230.00 174.00 784.00 314.00 399.00 330.00 196.00 245.00 257.00 3020.00 186.00 1180.00 264.00 238.00 258.00 169.00 174.00 296.00 277.00

NS NS NS <0.11 <0.12 <0.12 NS NS <0.11 <0.11 <0.10 <0.12 <0.10 <0.10 <0.11 <0.10 0.25 0.04 0.07 0.02 <0.083 <0.088 <0.087 0.02 0.13 0.07 <0.085 <0.079 <0.088 <0.084 <0.08 <0.082 0.03 <0.084

NS NS NS 13.00 16.00 13.00 NS NS 28.00 9.30 7.40 15.00 11.00 13.00 13.00 18.00 66.60 13.50 11.50 10.30 12.00 6.60 13.80 43.40 355.00 7.80 15.50 11.90 15.30 15.50 9.60 8.40 15.40 13.40

NS NS NS 900.00 830.00 650.00 NS NS 770.00 480.00 260.00 690.00 350.00 440.00 740.00 330.00 410.00 309.00 614.00 351.00 481.00 203.00 592.00 316.00 156.00 228.00 226.00 231.00 531.00 629.00 222.00 299.00 517.00 417.00

NS NS NS <1.1 <1.2 <1.2 NS NS <1.1 <1.1 <1.0 <1.2 <1.0 <1.0 <1.1 <1.0 0.88 1.10 0.91 <0.53 <0.55 <0.59 <0.58 3.00 16.60 <0.52 <0.57 <0.53 <0.59 <0.56 <0.53 <0.54 <0.57 <0.56

NS NS NS <0.27 <0.29 <0.29 NS NS <0.27 <0.27 <0.25 <0.30 <0.26 <0.26 <0.26 <0.26 <1.1 <1.1 <1.2 <1.1 <1.1 <1.2 <1.2 <1 7.20 <1 <1.1 <1.1 <1.2 <1.1 <1.1 <1.1 <1.1 <1.1

NS NS NS 66.00 75.00 <58 NS NS 57.00 <55 54.00 81.00 65.00 170.00 120.00 290.00 <559 <545 <620 <531 <551 <587 <583 <521 156.00 <523 <568 <526 61.20 63.00 <532 <544 <565 <563

NS NS NS <2.2 <2.4 <2.3 NS NS <2.2 <2.2 <2.0 <2.4 <2.1 <2.0 <2.1 3.10 0.80 <1.1 <1.2 <1.1 <1.1 <1.2 <1.2 <1 <24.8 <1 <1.1 <1.1 <1.2 <1.1 <1.1 <1.1 <1.1 <1.1

NS NS NS 22.00 29.00 24.00 NS NS 17.00 16.00 16.00 23.00 23.00 30.00 26.00 87.00 8.10 15.70 18.90 21.40 21.30 11.20 28.80 19.20 10.80 12.20 17.00 20.20 29.20 28.20 18.30 17.70 23.90 22.80

NS NS NS 51.00 34.00 28.00 NS NS 100.00 40.00 14.00 37.00 17.00 24.00 28.00 27.00 388.00 72.40 60.50 102.00 52.00 16.10 23.40 36.50 5320.00 1560.00 20.70 22.00 22.80 22.50 14.00 16.30 26.60 24.20

<0.49 <0.40 <0.51 NS NS NS <0.50 <0.46 NS NS <0.43 <0.53 <0.44 <0.45 <0.38 <0.19 0.35 3.30 1.40 <0.4 <0.28 0.21 <0.38 <0.34 23.00 <0.45 <0.42 <0.31 <0.48 <0.37 NS 59000.00 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 0.15 <0.018 <0.018 NS NS NS 0.02 0.02 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 2.90 <0.018 <0.018 NS NS NS 0.23 0.34 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS <0.18 <0.018 <0.018 NS NS NS <0.017 0.00 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 4.30 <0.018 <0.018 NS NS NS 0.49 0.58 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 9.80 <0.018 <0.018 NS NS NS 1.10 1.60 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 44.00 <0.018 <0.018 NS NS NS 5.60 7.70 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 1.30 <0.018 <0.018 NS NS NS 0.15 0.12 <0.018 <0.018 NS <0.017 NS NS

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS 0.37 <0.018 <0.018 NS NS NS 0.04 0.05 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 28.00 <0.018 <0.018 NS NS NS 2.90 4.50 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 32.00 <0.018 <0.018 NS NS NS 5.00 6.90 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 14.00 <0.018 <0.018 NS NS NS 1.40 2.20 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 13.00 <0.012 <0.012 NS NS NS 1.50 2.10 <0.012 <0.012 NS 0.00 NS NS

<0.0205 NS NS NS NS NS NS NS NS NS <0.0204 <0.0237 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

NS NS NS NS NS NS NS NS NS NS NS NS <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 17.00 <0.018 <0.018 NS NS NS 2.30 3.30 <0.018 <0.018 NS 0.00 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 12.00 <0.018 <0.018 NS NS NS 1.40 1.50 <0.018 <0.018 NS <0.017 NS NS

NS NS NS NS NS NS NS NS NS NS NS NS <0.0213 <0.0204 <0.0218 <0.0204 NS NS NS NS 18.53 0.01 0.01 NS NS NS 2.33 3.24 0.01 0.01 NS 0.01 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 0.02 NS NS NS NS 15.00 <0.018 <0.018 NS NS NS 1.90 2.50 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 0.47 <0.018 <0.018 NS NS NS 0.36 0.49 <0.018 <0.018 NS <0.017 NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 <0.0107 <0.0102 <0.0109 <0.0102 NS NS NS NS 8.20 <0.018 <0.018 NS NS NS 1.00 1.40 <0.018 <0.018 NS <0.017 NS NS

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 <0.018 <0.018 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 <0.018 <0.018 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 <0.018 <0.018 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 <0.018 <0.018 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 <0.018 <0.018 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 <0.018 <0.018 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

<0.0335 NS NS NS NS NS NS NS NS NS <0.0336 <0.0392 <0.0352 <0.0336 <0.0359 <0.0337 0.09 0.09 <0.02 <0.017 <0.018 <0.017 <0.018 <0.017 <0.02 <0.017 <0.017 <0.017 <0.018 <0.018 <0.018 <0.017 <0.019 <0.018

0 NS NS NS NS NS NS NS NS NS 0 0 0 0 0 0 0.14 0.15 0.07 0.06 0.06 0.06 0.06 0.06 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.06

<5.8 16.50 <5.6 NS NS NS <6.3 <5.1 27.30 11.70 <5.9 <5.7 <6.1 <5.3 1100.00 1660.00 1300.00 7700.00 540.00 5.60 320.00 <12 <13 20.00 17.00 16.00 73.00 68.00 <12 65.00 <12 59.00 <13 <13

<0.0103 NS NS NS NS NS NS NS NS NS <0.0102 <0.0119 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<1.25 <1.27 <1.32 NS NS NS <1.23 <1.37 NS NS <1.23 <1.46 <1.31 <1.24 <1.32 <1.22 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<1.25 <1.27 <1.32 NS NS NS <1.23 <1.37 NS NS <1.23 <1.46 <1.31 <1.24 <1.32 <1.22 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<1.25 <1.27 <1.32 NS NS NS <1.23 <1.37 NS NS <1.23 <1.46 <1.31 <1.24 <1.32 <1.22 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<1.25 <1.27 <1.32 NS NS NS <1.23 <1.37 NS NS <1.23 <1.46 <1.31 <1.24 <1.32 <1.22 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.0523 <0.053 <0.0549 NS NS NS <0.0513 <0.057 NS NS <0.0511 <0.0607 <0.0546 <0.0515 <0.0551 <0.0507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS 0.78 0.78 <0.11 <0.11 <0.1 0.85 <0.11 1.20

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.0523 <0.053 <0.0549 NS NS NS <0.0513 <0.057 NS NS <0.0511 <0.0607 <0.0546 <0.0515 <0.0551 <0.0507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.17 <0.17 <0.22 <0.21 <0.2 <0.2 <0.22 <0.18

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.0523 <0.053 <0.0549 NS NS NS <0.0513 <0.057 NS NS <0.0511 <0.0607 <0.0546 <0.0515 <0.0551 <0.0507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.261 <0.265 <0.275 NS NS NS <0.256 <0.285 NS NS <0.255 <0.303 <0.273 <0.258 <0.276 <0.254 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.523 <0.53 <0.549 NS NS NS <0.513 <0.57 NS NS <0.511 <0.607 <0.546 <0.515 <0.551 <0.507 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09

<0.784 <0.795 <0.824 NS NS NS <0.769 <0.855 NS NS <0.766 <0.91 <0.819 <0.773 <0.827 <0.761 NS NS NS NS NS NS NS NS NS NS <0.083 <0.087 <0.11 <0.11 <0.1 <0.099 <0.11 <0.09
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Table 2

Summary of Hot Spots in Plexus Section 4007

Sample ID Depth Range (Ft) Sampler Sample Date Analyte Result (mg/kg)

Exceeds MPCA 

SLV, SRV or 

Other Standard

RI-4007-22 (5-6') Tetra Tech 7/8/2009 Arsenic 11 SRV

RI-4007-25 (0-1') Tetra Tech 7/17/2009 Copper 1100
a

SRV

RI-4007-25 Thallium 3.1 SRV

Vanadium 87 SRV

SS4007-12 (2-4') Plexus 1/8/2003 Cyanide 59,000 SRV

RI-4007-13 (0-1') Tetra Tech 6/7/2009 Iron 37,000 OTHER

SS4007-01 (0-1') Plexus 1/7/2003 Copper 162 SRV

SS4007-05 Benzo(a)pyrene 13 SLV

Benzo[a]pyrene equivalents 18.53 SLV

Lead 388 SRV

SS4007-09 1/8/2003 Arsenic 12.3 SRV

1/8/2003 Copper 55,500 SRV

1/8/2003 Iron 376,000 OTHER

SB4007-05 Benzo(a)pyrene 1.5 SLV

Benzo[a]pyrene equivalents 2.33 SRV

SB4007-105 1/30/2003 Benzo(a)pyrene 2.1 SRV

Benzo[a]pyrene equivalents 3.24 SRV

Notes:
a  = The concentration of copper at location RI-4007-25 was incorrectly reported in previous Building 501 reports.

    The correct value does not exceed the MPCA SRV.

(11-12') Tetra Tech 7/20/2009

(0-1') Plexus

(0-1') Plexus 1/30/2003

(17-19') Plexus 1/30/2003

(17-19') Plexus



Table 3

Summary of DRO areas to be addressed in Plexus Section 4007

Sample ID Depth Range (Ft) Sampler Sample Date Analyte Result (mg/kg)

Exceeds MPCA 

SLV, SRV or 

Other Standard

SS4007-01 0-1 Plexus 1/7/2003 DRO 1,300 OTHER

SS4007-02 0-1 Plexus 1/7/2003 DRO 7,700 OTHER

SS4007-03 0-1 Plexus 1/7/2003 DRO 540 OTHER

SS4007-05 0-1 Plexus 1/7/2003 DRO 320 OTHER

RI-4007-25-SS (0-1) 0-1 TetraTech 7/6/2007 DRO 1,100 OTHER

RI-4007-25-SS (11-12) 11-12 TetraTech 7/6/2007 DRO 1,660 OTHER

SI-4007-B9 5-6 AECOM 5/11/2011 DRO 134 OTHER

TP-4007-15-SS 4 Wenck 10/16/2014 DRO 1,930 OTHER



Table 4

Soil Sample Results Sumamry

Section 4007

TCAAP Redevelopment #2 Site

Arden Hills, Minnesota

TP-4007-01-SS TP-4007-01-SS TP-4007-02-SS TP-4007-02-SS TP-4007-03-SS TP-4007-03-SS TP-4007-04-SS TP-4007-04-SS TP-4007-05-SS TP-4007-05-SS TP-4007-06-SS TP-4007-06-SS

10285544001 10285461002 10285544002 10285461003 10285544003 10285461005 10285544004 10285461006 10285544005 10285461007 10285544006 10285461004

10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014

Sample Depth 4 15 4 10 4 10 4 10 4 10 4 10

Northing 206787.10 206787.10 206848.00 206848.00 206836.70 206836.70 206774.20 206774.20 206714.60 206714.60 206725.90 206725.90

Easting 553532.90 553532.90 553669.40 553669.40 553835.00 553835.00 553875.40 553875.40 553929.00 553929.00 553753.10 553753.10

Parameter Method

Tier 1

RES SRV Screening SLVs Units

Former UST-39 at this 

location

Total Metals

Arsenic 6010B 9 - mg/kg NS NS 3.4 2.3 1.7 1.9 2.0 1.5 1.6 1.8 1.8 2.3

Chromium 6010B 87
a

- mg/kg NS NS 13.0 13.7 8.8 8.3 11.4 11.4 9.3 10.3 11.1 11.4

Copper 6020 100 - mg/kg NS NS 14.5 18.3 10.7 8.7 16.5 10.2 11.3 10.1 14.1 13.5

Iron 6020 25000 - mg/kg NS NS 14300 14300 10100 8740 13300 9960 9900 11000 11700 11100

Lead 6010B 300 - mg/kg 3.2 2.9 4.7 2.7 2.4 1.4 2.8 1.8 2.1 1.7 2.3 2.7

Mercury 7471B 0.5 mg/kg NS NS <0.021 <0.019 <0.019 <0.021 <0.020 <0.020 <0.021 <0.021 <0.019 <0.020

Thallium 6010B 3 - mg/kg NS NS 0.13 <0.085 <0.10 <0.093 <0.11 <0.088 <0.10 <0.094 <0.11 0.22

Vanadium 6020 50 - mg/kg NS NS 24.8 26.8 23.5 12.3 1.1 15.1 21.4 29.7 21.7 21.1

Total Petroleum Hydrocarbons

TPH (GC/FID) High Fraction as Diesel Range 

Organic (DRO) Compounds DROWM/8015M NP NP mg/kg <9.6 <8.9 <9.1 <8.6 <9.3 <8.1 <9.0 <8.7 <8.1 <8.0 <8.8 <7.5

Total Cyanide

Cyanide 9012 62 - NS NS NS NS NS NS NS NS NS NS NS NS

Polycyclic Aromatic Hydrocarbons

Acenaphthene 8270 1.86E+06 5.00E+04 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Acenaphthylene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Anthracene 8270 1.00E+07 9.42E+05 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Benzo(a)anthracene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Benzo(a)pyrene 8270 2.00E+03 1.02E+04 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Benzo(b)fluoranthene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Benzo(g,h,i)perylene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Benzo(k)fluoranthene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Chrysene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Dibenz(a,h)anthracene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Fluoranthene 8270 1.29E+06 2.95E+05 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Fluorene 8270 1.20E+06 4.70E+04 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Indeno(1,2,3-cd)pyrene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Naphthalene 8270 2.40E+04 7.50E+03 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Phenanthrene 8270 - - µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

Pyrene 8270 1.06E+06 2.72E+05 µg/kg <11.1 <11.4 <11.3 <10.9 <10.7 <10.2 <10.7 <10.3 <10.5 <10.0 <10.7 <10.5

B(a)P Equivalent -- 2000 10200 µg/kg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Polychlorinated Biphenyls

PCB 1016 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

PCB 1221 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

PCB 1232 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

PCB 1242 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

PCB 1248 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

PCB 1254 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

PCB 1260 8082 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

Total PCBs 8082 1200 2100 µg/kg NS NS <37.5 <35.7 <35.5 <33.6 <35.8 <34.3 <34.6 <33.6 <35.8 <34.0

Notes:

a  = Risk screening value for Chromium IV

NP  = Not Promulgated

mg/kg  = milligrams per kilogram (parts per million)

µg/kg  = micrograms per kilogram (parts per billion)

<0.021  = Analyte not detected above lab reporting limit

3.4  = Analyte detected above the lab reporting limit but less 

    than regulatory limit

1930  = Analyte detected above the regulatory screening

    limit or site-specific screening limits

Tier 1RES SRV  = Minnesota Department of Health Tier 1 Residential

     Soil Referenec Value

Screening SLVs  = MPCA May 2013 Screening Soil Leaching Values.  Screening

    SLVs are note used to evalute Total Metal parameters

B(a)P Equivalent  = Benzo(a)anthracene equivalent value.

     Assume non-detected values equal to zero.

Sample ID

Laboratory Sample ID

Sample Collection Date

See Below See Below



Table 4

Soil Sample Results Sumamry

Section 4007

TCAAP Redevelopment #2 Site

Arden Hills, Minnesota

Sample Depth

Northing 

Easting

Parameter Method

Tier 1

RES SRV Screening SLVs Units

Total Metals

Arsenic 6010B 9 - mg/kg

Chromium 6010B 87
a

- mg/kg

Copper 6020 100 - mg/kg

Iron 6020 25000 - mg/kg

Lead 6010B 300 - mg/kg

Mercury 7471B 0.5 mg/kg

Thallium 6010B 3 - mg/kg

Vanadium 6020 50 - mg/kg

Total Petroleum Hydrocarbons

TPH (GC/FID) High Fraction as Diesel Range 

Organic (DRO) Compounds DROWM/8015M NP NP mg/kg

Total Cyanide

Cyanide 9012 62 -

Polycyclic Aromatic Hydrocarbons

Acenaphthene 8270 1.86E+06 5.00E+04 µg/kg

Acenaphthylene 8270 - - µg/kg

Anthracene 8270 1.00E+07 9.42E+05 µg/kg

Benzo(a)anthracene 8270 - - µg/kg

Benzo(a)pyrene 8270 2.00E+03 1.02E+04 µg/kg

Benzo(b)fluoranthene 8270 - - µg/kg

Benzo(g,h,i)perylene 8270 - - µg/kg

Benzo(k)fluoranthene 8270 - - µg/kg

Chrysene 8270 - - µg/kg

Dibenz(a,h)anthracene 8270 - - µg/kg

Fluoranthene 8270 1.29E+06 2.95E+05 µg/kg

Fluorene 8270 1.20E+06 4.70E+04 µg/kg

Indeno(1,2,3-cd)pyrene 8270 - - µg/kg

Naphthalene 8270 2.40E+04 7.50E+03 µg/kg

Phenanthrene 8270 - - µg/kg

Pyrene 8270 1.06E+06 2.72E+05 µg/kg

B(a)P Equivalent -- 2000 10200 µg/kg

Polychlorinated Biphenyls

PCB 1016 8082 µg/kg

PCB 1221 8082 µg/kg

PCB 1232 8082 µg/kg

PCB 1242 8082 µg/kg

PCB 1248 8082 µg/kg

PCB 1254 8082 µg/kg

PCB 1260 8082 µg/kg

Total PCBs 8082 1200 2100 µg/kg

Notes:

a  = Risk screening value for Chromium IV

NP  = Not Promulgated

mg/kg  = milligrams per kilogram (parts per million)

µg/kg  = micrograms per kilogram (parts per billion)

<0.021  = Analyte not detected above lab reporting limit

3.4  = Analyte detected above the lab reporting limit but less 

    than regulatory limit

1930  = Analyte detected above the regulatory screening

    limit or site-specific screening limits

Tier 1RES SRV  = Minnesota Department of Health Tier 1 Residential

     Soil Referenec Value

Screening SLVs  = MPCA May 2013 Screening Soil Leaching Values.  Screening

    SLVs are note used to evalute Total Metal parameters

B(a)P Equivalent  = Benzo(a)anthracene equivalent value.

     Assume non-detected values equal to zero.

Sample ID

Laboratory Sample ID

Sample Collection Date

See Below See Below

TP-4007-07-SS TP-4007-07-SS TP-4007-08-SS TP-4007-08-SS TP-4007-09-SS TP-4007-09-SS TP-400710-SS TP-4007-10-SS TP-4007-DUP1-SS TP-4007-11-SS TP-4007-11-SS TP-4007-12-SS TP-4007-12-SS TP-4007-13-SS

10285544007 10285461001 10285544008 10285461015 10285544009 10285461014 10285544010 10285461013 10285544018 10285544011 10285461012 10285544012 10285461011 10285544013

10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014

4 10 4 10 4 10 4 10 4 4 25 4 25 4

206589.30 206589.30 206328.30 206328.30 206437.60 206437.60 206535.00 206535.00 206535.00 206600.70 206600.70 206614.50 206614.50 206846.10

553549.80 553549.80 553733.30 553733.30 553860.40 553860.40 553984.20 553984.20 553984.20 554080.80 554080.80 554143.10 554143.10 553977.10

Duplicate of

TP-4007-10-SS

1.4 7.3 5.0 3.6 3.5 1.4 0.60 0.85 1.3 1.8 1.3 1.6 0.90 2.3

8.9 15.9 12.8 12.5 14.1 6.7 7.0 10.8 11.6 10 11.2 10 5.7 15.6

9.4 13.7 12.2 12.3 16.5 7.3 3.0 8.6 6.9 12.3 11.0 14.4 7.2 19.8

9070 18600 13300 13200 14700 7510 2980 14100 9150 10400 8980 10000 6630 15600

1.8 6.9 5.9 4.5 4.7 1.5 2.2 4.9 3.9 5.6 1.9 2.1 1.1 3.4

<0.020 0.032 0.035 <0.023 <0.021 <0.021 <0.021 <0.024 <0.020 <0.021 <0.021 <0.020 <0.020 <0.020

<0.10 0.17 0.12 0.16 0.11 <0.094 <0.11 0.15 0.11 <0.10 <0.072 <0.093 <0.082 <0.10

15.5 30.4 24.7 24.0 27.2 19.0 15.7 19.9 21.2 18.5 15.4 20.9 17.1 31.2

<7.4 <9.3 <9.3 <9.2 <9.3 <8.4 <8.8 9.8 <8.2 28.4 <8.3 <8.8 <7.9 NS

NS NS NS NS NS NS NS NS NS NS NS NS NS <0.51

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 <10.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 <10.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 <10.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 27.3 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 41.0 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 62.6 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 45.2 13.5 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 17.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 36.6 15.4 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 <10.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 71.6 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 <10.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 29.2 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 <10.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 29.7 <10.3 <10.3 <10.2 <10.8

<10.2 <12.0 <11.7 <11.7 <11.4 <10.5 <11.1 <11.7 <11.1 60.8 <10.3 <10.3 <10.2 <10.8

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.05 0.15 0.00 0.00 0.00

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS

<34.3 <39.7 <39.3 <38.7 <37.8 <34.2 <37.2 <38.6 <37.0 <35.3 <33.9 <35.0 <33.7 NS



Table 4

Soil Sample Results Sumamry

Section 4007

TCAAP Redevelopment #2 Site

Arden Hills, Minnesota

Sample Depth

Northing 

Easting

Parameter Method

Tier 1

RES SRV Screening SLVs Units

Total Metals

Arsenic 6010B 9 - mg/kg

Chromium 6010B 87
a

- mg/kg

Copper 6020 100 - mg/kg

Iron 6020 25000 - mg/kg

Lead 6010B 300 - mg/kg

Mercury 7471B 0.5 mg/kg

Thallium 6010B 3 - mg/kg

Vanadium 6020 50 - mg/kg

Total Petroleum Hydrocarbons

TPH (GC/FID) High Fraction as Diesel Range 

Organic (DRO) Compounds DROWM/8015M NP NP mg/kg

Total Cyanide

Cyanide 9012 62 -

Polycyclic Aromatic Hydrocarbons

Acenaphthene 8270 1.86E+06 5.00E+04 µg/kg

Acenaphthylene 8270 - - µg/kg

Anthracene 8270 1.00E+07 9.42E+05 µg/kg

Benzo(a)anthracene 8270 - - µg/kg

Benzo(a)pyrene 8270 2.00E+03 1.02E+04 µg/kg

Benzo(b)fluoranthene 8270 - - µg/kg

Benzo(g,h,i)perylene 8270 - - µg/kg

Benzo(k)fluoranthene 8270 - - µg/kg

Chrysene 8270 - - µg/kg

Dibenz(a,h)anthracene 8270 - - µg/kg

Fluoranthene 8270 1.29E+06 2.95E+05 µg/kg

Fluorene 8270 1.20E+06 4.70E+04 µg/kg

Indeno(1,2,3-cd)pyrene 8270 - - µg/kg

Naphthalene 8270 2.40E+04 7.50E+03 µg/kg

Phenanthrene 8270 - - µg/kg

Pyrene 8270 1.06E+06 2.72E+05 µg/kg

B(a)P Equivalent -- 2000 10200 µg/kg

Polychlorinated Biphenyls

PCB 1016 8082 µg/kg

PCB 1221 8082 µg/kg

PCB 1232 8082 µg/kg

PCB 1242 8082 µg/kg

PCB 1248 8082 µg/kg

PCB 1254 8082 µg/kg

PCB 1260 8082 µg/kg

Total PCBs 8082 1200 2100 µg/kg

Notes:

a  = Risk screening value for Chromium IV

NP  = Not Promulgated

mg/kg  = milligrams per kilogram (parts per million)

µg/kg  = micrograms per kilogram (parts per billion)

<0.021  = Analyte not detected above lab reporting limit

3.4  = Analyte detected above the lab reporting limit but less 

    than regulatory limit

1930  = Analyte detected above the regulatory screening

    limit or site-specific screening limits

Tier 1RES SRV  = Minnesota Department of Health Tier 1 Residential

     Soil Referenec Value

Screening SLVs  = MPCA May 2013 Screening Soil Leaching Values.  Screening

    SLVs are note used to evalute Total Metal parameters

B(a)P Equivalent  = Benzo(a)anthracene equivalent value.

     Assume non-detected values equal to zero.

Sample ID

Laboratory Sample ID

Sample Collection Date

See Below See Below

TP-4007-13-SS TP-4007-14-SS TP-4007-14-SS TP-4007-15-SS TP-4007-15-SS TP-4007-16-SS TP-4007-16-SS TP-4007-17-SS TP-4007-17-SS TP-4007-DUP TP-4007-17-DUP2-SS TP-4007-18

10285461008 10285544014 10285461010 10285544015 10285461017 10285544016 10285461016 10285544017 / 10300893001 10285461009 10285461018 10285544019 10300893002

10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/16/2014 10/15/2014 10/15/2014 10/16/2014 3/27/2015

8 4 8 4 20 4 20 4 15 15 4 4

206846.10 206835.90 206835.90 206276.70 206276.70 206329.90 206329.90 206806.90 206806.90 206806.90 206806.90 206863.03

553977.10 554036.00 554036.00 553929.50 553929.50 553998.30 553998.30 554006.90 554006.90 554006.90 554006.90 554008.93

Duplicate of

TP-4007-17-SS

Duplicate of

TP-4007-17-SS

1.7 2.6 1.8 6.7 2.0 2.8 1.1 2.1 1.6 1.1 2.1 2.2

8.3 18.8 10.6 13.9 12.0 9.2 6.9 13.7 9.1 6.6 11.4 14.5

9.4 27.2 11.8 16.3 14.4 17.1 7.8 16.0 13.6 7.3 28.0 18.4

8490 18700 11900 15900 15000 29300 8050 13400 9390 6810 15700 13800

1.3 3.9 2.0 6.2 2.2 7.6 1.3 3.5 1.5 1.2 3.5 3.2

<0.019 <0.020 <0.021 0.020 <0.021 <0.020 <0.020 <0.019 <0.018 <0.021 <0.021 <0.019

<0.074 <0.11 <0.098 0.25 <0.093 0.12 <0.080 <0.096 <0.090 <0.088 <0.10 <0.081

15.9 36.8 24.3 27.5 26.1 21.5 13.5 29.4 16.3 10.2 28.5 30.3

NS NS NS 1930 <9.4 <8.7 <7.0 <9.2 <8.5 <9.4 <9.0 <8.4

<0.59 <0.34 <0.65 NS NS NS NS <0.40 NS NS NS <0.50

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 20.0 <10.1 <10.6 <10.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 <10.6 <10.1 <10.6 <10.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 33.5 <10.1 <10.6 11.5 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 98.9 <10.1 <10.6 34.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 102 <10.1 <10.6 38.3 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 149 <10.1 <10.6 57.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 69.2 <10.1 <10.6 28.4 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 55.5 <10.1 <10.6 19.7 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 119 <10.1 <10.6 40.9 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 <10.6 <10.1 <10.6 <10.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 214 <10.1 <10.6 91.7 16.1

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 15.9 <10.1 <10.6 <10.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 57.3 <10.1 <10.6 22.5 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 <10.6 <10.1 <10.6 <10.6 <10.8

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 132 <10.1 <10.6 48.5 14.2

<10.1 <10.9 <10.6 <11.3 <10.6 <10.4 <10.0 195 <10.1 <10.6 73.6 12.7

0.00 0.00 0.00 0.00 0.00 0.00 0.00 139.26 0.00 0.00 52.15 0.00

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6

NS NS NS <37.4 <35.0 <34.6 <33.3 <35.4 <33.7 <34.9 <35.3 <35.6
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Pace Analytical Services, Inc., April 06, 2015 
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