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1 INTRODUCTION 

The following report summarizes the characterization activities and provides an evaluation of the light 
non-aqueous phase liquids (LNAPL) located in the central portion of Plant 2 (Plant 2 LNAPL area).  The 
Plant 2 LNAPL was initially identified in 2011 during Phase 1 of the Resource Conservation and Recovery 
Act (RCRA) Facilities Investigation (RFI) (Arcadis 2012).  Follow-up activities to characterize the nature 
and extent of the LNAPL were completed from 2012 through 2017. The purpose of this document is to 
give an overview of the Plant 2 LNAPL composition and provide a discussion of overall risk and potential 
long-term dissolved-phase impacts to groundwater. 

2 BACKGROUND 

LNAPL is present within the fill and interbedded zone in the central portion of Plant 2 (Area 5-2). Based 
on sample analytical results and historical operations, the LNAPL observed at Plant 2 is believed to 
primarily be a former cutting oil or lubricating oil. Previous investigations of this LNAPL have focused on 
delineation, mobility and recoverability, and NAPL composition: 

• LNAPL was initially observed during the 2011 Phase I Resource Conservation and Recovery Act 
Facility Investigation (RFI) (Arcadis 2012). A monitoring well was installed at soil boring P2-SB-37 to 
assess LNAPL observed in the soil. A sample from LNAPL monitoring well P2-SB-37 was analyzed 
via gas chromatography (GC/FID), and also fractionated to gasoline range/purgeable (GRO, C5-C10) 
and diesel-range/extractable (DRO) fractions (C10-C28 and C28-C34). Review of chromatograms 
suggests that the Plant 2 LNAPL is most likely a mixture of light lubrication and/or cutting oils with a 
small amount of diesel fuel. Analytical results also indicate that the LNAPL contains polychlorinated 
biphenyls (PCBs) and chlorinated volatile organic compounds (VOCs). The reported analytical results 
are summarized in Table 1.  An LNAPL bail down test indicated a transmissivity of 0.003 feet squared 
per day (ft2/day) for P2-SB-37, two orders of magnitude below the 0.5 ft2/day typically used as the 
lower limit for practical LNAPL recoverability (MDEQ, 2014). 

• Further evaluation of LNAPL mobility and recoverability was completed as part of the ongoing RFI 
and summarized in the LNAPL Mobility and Recoverability Evaluation, submitted as an attachment to 
the Phase 2 RFI Summary Report (Arcadis 2013, Appendix J).  Results of the mobility analysis were 
consistent with the results of the bail down test conducted at P2-SB-37 and indicated the LNAPL 
plume is not migrating, and LNAPL recovery is not expected to provide significant mass reduction. 

• The evaluation completed as part of the Phase 2 RFI Summary Report (Arcadis 2013) also 
delineated the lateral extent and vertical extent of the LNAPL and identified LNAPL under confined 
conditions in a deeper portion of the perched zone (approximately 18 to 25 feet below grade).  
Associated soil and groundwater impacts were also defined as part of the RFI Phase 2 work. The 
horizontal extent of LNAPL is included on Figure 1 and vertical distribution is shown on Figure 2. 

• From 2013 through 2015, further investigation, including the installation of additional deeper 
monitoring wells, LNAPL sampling, and transmissivity testing, were completed to further define and 
characterize the confined LNAPL. Results of the investigations for the confined LNAPL are 
summarized in the 2015 LNAPL Removal Workplan (Arcadis 2015a) as well as the Summary of 
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LNAPL Transmissivity Results (Arcadis 2015b). Elevated PCBs and chlorinated volatile organic 
compounds were detected in samples of the confined LNAPL. Transmissivity results for the confined 
LNAPL ranged from 0.004 ft2/day to 0.035 ft2/day, below the MDEQ threshold of 0.5 ft2/day. 

• Further evaluation of the potential exposure pathways associated with VOCs and 1,4-dioxane that are 
co-incident with the LNAPL was provided to the MDEQ as part of the Plant 2 LNAPL Area 1,4-
Dioxane Investigation (Arcadis 2017a).  Target Compound List (TCL) VOCs represent a small fraction 
(approximately 2 percent or less) of the LNAPL and groundwater data collected to date show 
dissolved phase VOC migration is limited to the immediate vicinity surrounding the LNAPL within the 
perched zone.  There is no evidence that suggests a significant risk of vertical migration of VOCs to 
the bedrock aquifer.  As part of the approved Interim Groundwater Monitoring Plan (Arcadis 2017c), 
weathered bedrock wells in the vicinity of the Plant 2 LNAPL are sampled for VOCs on an annual 
basis. 

• Sampling of LNAPL impacted soils have shown that 1,4-dioxane associated with the LNAPL is 
depleted with the majority of the 1,4-dioxane mass present as dissolved phase in surrounding 
perched groundwater (Arcadis 2017a).  As described in the lower 1,4-dioxane toe reports (Arcadis 
2016a, 2016b and 2017b), 1,4-dioxane leakage from the Plant 2 LNAPL area to weathered bedrock 
appears to occur in discrete areas. The proposed interim remedy for the lower 1,4-dioxane includes a 
propane biosparge system to treat 1,4-dioxane mass within the weathered bedrock.  Further, an 
impermeable cap is being evaluated for the Plant 2 LNAPL area to reduce infiltration and recharge 
through the LNAPL area and help reduce leakage to the weathered bedrock. 

All of these results, as well as the additional sampling results outlined below are considered when going 
through the LNAPL Remedial Decision Tree, which was developed in collaboration with the MDEQ 
Technical Assistance Program Support team, and as applied to this Site, was originally provided to 
MDEQ as part of the Draft 2014 Corrective Measures Study (Arcadis 2014).  The LNAPL Decision Tree in 
its current form is included as Appendix A.  The LNAPL Decision Tree will be updated as part of the 
revised Corrective Measures Study to account for the data provided below, as well as the results of 
additional investigation activities completed in 2017 (e.g. Arcadis 2017a).   Based on the LNAPL 
composition and saturation concerns, institutional and engineered controls are currently being considered 
to address potential future risk associated with the LNAPL present at Plant 2. 

3 2017 LNAPL SAMPLING  

Additional sampling of the LNAPL at Plant 2 was completed in December 2017 to verify composition of 
the LNAPL and evaluate the potential risk to the underlying bedrock aquifer.  Although the previous 
analytical results have established the concentrations and risk associated with specific compounds of 
interest (e.g. VOCs, PCBs, 1,4-dioxane), these results did not fully resolve the composition of the 
petroleum mixture. Therefore, the additional sampling was completed to group hydrocarbon compounds 
into total petroleum hydrocarbon (TPH) fractions to support further risk evaluation. LNAPL samples were 
collected from monitoring wells LMW-12-08, PMW-01, and MW-14-12D and analyzed for TPH fractions 
were using the Massachusetts VPH/EPH method (MassDEP 2004a/2004b), which quantifies specific 
carbon ranges of aliphatic and aromatic hydrocarbon compounds along with “target” VOCs and PAHs 
(e.g., benzene or benzo(a)pyrene). The GRO analysis is conducted by purging volatile compounds from 
the sample; in contrast, the DRO analysis is conducted by extracting compounds from the sample using a 
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solvent. This distinction in sample preparation methods corresponds to the terms “volatile petroleum 
hydrocarbons” (VPH) and “extractable petroleum hydrocarbons” (EPH), which generally refer to the same 
groups of hydrocarbons described as GRO and DRO, respectively. In addition to TPH fractions, the 
samples were also analyzed for VOCs, SVOCs and PCBs. 

3.1 Results and LNAPL Composition  

The results of the TPH fractionation analysis as well as laboratory analysis for other parameters are 
included on Table 1. The laboratory analytical reports for the 2017 samples are provided as Appendix B. 

3.1.1 TPH Fractions 

Like other refined petroleum products, cutting oils are a complex mixture of hydrocarbon compounds that 
are isolated from the wide range of compounds (extending from those with 2 carbon atoms, or C2, to 
compounds C40 and higher) in crude oil.  Lubricating oils typically consist of compounds in the C20 to 
C32 range (Gustafson et al. 1999) and, while literature references to cutting oil composition are limited, 
cutting oils would generally be expected to exhibit similar characteristics and composition to lubricating 
oils – both are high-boiling-point, low-volatility liquids intended to provide heat transfer and lubrication in 
demanding mechanical settings. Lubricating oils and middle distillate oils are typically composed 
predominantly of aliphatic hydrocarbons; Gustafson et al. (1999) note that lubricating oils have high 
concentrations of cycloalkanes, an aliphatic group of compounds, and the California State Water 
Resources Control Board (2015) indicate that fresh diesel fuel is approximately 80% aliphatic (mainly in 
the C12-C21 range) and 20% aromatic hydrocarbons. 

The TPH fractionation results from samples collected in 2017 confirm that the site LNAPL is 
predominantly longer-chain aliphatic compounds; aliphatic compounds in the C19-C36 range make up 
between 57 and 75 percent of the hydrocarbon compounds reported for the samples analyzed.  

Additionally, the data indicate that the reported TPH fractions (extending up to carbon numbers C36 for 
aliphatics and C22 for aromatics) encompass roughly 360,000 to 550,000 mg/kg of the TPH mixture. 
While laboratory precision and analytical uncertainty contributes somewhat to this observation (e.g., 
reported fractions would not be expected to add up exactly to 1,000,000 mg/kg for any sample), the size 
of the remaining, unquantified fractions of the mixture suggested that a significant part of the LNAPL is 
heavier compounds that are likely to have very low water solubility and to pose low health risk overall. 
The 450,000 to 640,000 mg/kg portion of the mixture consists of compounds that were either (1) not 
volatilized during the VPH analysis and not captured through the solvent extraction process in the EPH 
analysis, or (2) extracted in the EPH analysis, but required longer time to elute than prescribed in the 
analytical method. In both cases, the compounds are likely to be heavy hydrocarbons above the upper 
carbon numbers (C36/C22) reported by the method. 

3.1.2 Other Compounds   

The analytical results for TCL VOCs, SVOCs and PCBs for the 2017 samples are consistent with 
previous findings. The results are included in Table 1. Based on the draft 2017 Michigan Part 201 Non-
Residential Soil Direct Contact (DC) Criteria, the compounds listed below do not pose a DC risk, with the 
potential exception of PCBs, particularly in the deeper LNAPL saturated soils. The concentrations of 
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VOCs and SVOCs within LNAPL impacted soils would typically be one or more orders of magnitude 
below DC criteria.  Potential DC exceedances for PCBs will be addressed by institutional controls (deed 
restrictions) including limiting future land use to nonresidential, prohibiting installing wells for extraction of 
groundwater, requiring proper precautions and safety measures for any excavation or other intrusive 
activity and management of impacted soil, and providing notification of the presence of PCB remediation 
waste.  Exceedances of vapor inhalation (VI) criteria associated with elevated VOCs in LNAPL will be 
addressed by a deed restriction that requires a VI evaluation and/or engineered controls prior to 
construction of any building for human occupation. 

Surrounding soil and groundwater results indicate dissolved phase VOC impacts are limited to the 
perched zone and attenuate rapidly, suggesting geochemical conditions are conducive to microbial 
reductive dechlorination (Arcadis 2017a). The VOCs historically detected in LNAPL above a 
concentration of 1.0 part per million include: 

• 1,1,1-Trichloroethane 

• 1,1-Dichloroethane 

• 1,1-Dichloroethene 

• 1,2-Dichlorobenzene 

• 2-Methylnaphthalene 

• Chloroethane 

• m&p-Xylene 

• o-Xylene 

• Methyl cyclohexane 

• Naphthalene 

• N-Butylbenzene 

• Tetrachloroethene 

• Toluene 

The SVOCs detected in the LNAPL, such as phenanthrene and fluorene, are common components of 
middle distillates. Surrounding soil and groundwater samples have indicated only limited SVOC impacts.  
The extent of dissolved phase SVOC impacts are typically limited by the lower solubility of these 
compounds. SVOCs detected in LNAPL include the following: 

• 2-Methylnaphthalene 

• Anthracene 

• Fluoranthene 

• Fluorene 

• Phenanthrene 
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• Pyrene 

The PCBs in LNAPL, although elevated, particularly within the deeper LNAPL zone, do not dissolve 
readily and do not present a dissolved phase risk to the perched zone or bedrock aquifer.  PCB 
detections in soil and groundwater are limited and appear to be related to residual LNAPL impacts in soil, 
or LNAPL entrained within the groundwater sample. PCBs detected in the LNAPL include the following: 

• Aroclor-1242 

• Aroclor-1254 

4 DISCUSSION OF LNAPL RISK 

The U.S. EPA Regional Screening Level (RSL) tables provide risk-based screening-levels for specific 
fractions of complex hydrocarbon mixtures, covering different carbon ranges for both aliphatic and 
aromatic hydrocarbon fractions. These levels, presented below, account for ingestion, inhalation, and 
dermal/direct-contact pathways. In general, aromatic compounds are more toxic than aliphatic 
compounds. This is attributed to the toxicity of benzene- and pentene-type rings comprising their 
molecular backbone. Aliphatic compounds are typically saturated with hydrogen atoms and are less 
reactive due to their molecular configuration.  

 

TPH Fractions Carbon Range 
Industrial Soil Screening 

Level (mg/kg) 

Low aliphatic C5-C8 2,200 

Medium aliphatic C9-C18 440 

High aliphatic C19-C32 3,500,000 

Low aromatic C6-C8 420 

Medium aromatic C9-C16 600 

High aromatic C17-C32 33,000 

 

TPH fractions are not carcinogenic, and their toxicity is associated with non-cancer adverse health 
effects. The TPH fraction RSLs for industrial soil, corresponding to a target hazard quotient (THQ) of 1 
are summarized in the table above. Note that these soil screening levels should not be compared directly 
to the LNAPL analytical results presented earlier, because the analytical results represent the 
composition of the pure-phase LNAPL rather than a concentration of TPH constituents in LNAPL-
impacted soil, which would be significantly lower. Additionally, due to the nature of the laboratory 
purging/extraction processes and the requirements of the MassDEP VPH/EPH method, the TPH fraction 
ranges identified by the analysis do not correspond precisely to the ranges specified by the RSLs.  

Nonetheless, the RSLs are useful for assessing the relative risk associated with each hydrocarbon 
fraction. The majority of hydrocarbon compounds detected in the LNAPL mixture are heavy, or high-
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carbon-range, aliphatic hydrocarbons, which are the lowest-toxicity fraction for which RSLs are 
developed. Due to the low toxicity of these compounds, the RSL for this fraction is over 1,000,000 mg/kg, 
indicating that no possible concentration of heavy aliphatic hydrocarbons in soil poses an unacceptable 
human health risk for nonresidential soil exposure scenarios.  

4.1 Dissolved Phase Risk for Other Compounds 

TCL VOCs represent a small fraction (approximately 2 percent or less) of the LNAPL, and groundwater 
data collected to date show dissolved phase VOC migration is limited to the immediate vicinity 
surrounding the LNAPL within the perched zone.  In addition, sampling of LNAPL impacted soils have 
shown that 1,4-dioxane associated with the LNAPL is depleted and the majority of the current 1,4-dioxane 
mass is present as dissolved phase in surrounding perched groundwater (Arcadis 2017b).  As described 
in the lower 1,4-dioxane toe reports (Arcadis 2016a, 2016b and 2017b), 1,4-dioxane leakage from the 
Plant 2 LNAPL area to weathered bedrock appears to occur in discrete areas. The proposed remedy for 
the lower 1,4-dioxane includes a propane biosparge system to treat 1,4-dioxane mass within the 
weathered bedrock.  A cap is being evaluated for the Plant 2 LNAPL area to reduce infiltration through 
the LNAPL area and help reduce leakage to the weathered bedrock.  

Chlorinated VOCs detected within the LNAPL attenuate rapidly due to the geochemical conditions 
created by the presence of the LNAPL. A reducing geochemical environment present in the LNAPL area, 
generated by an abundance of organic material (including petroleum hydrocarbons) and the resulting 
depletion of oxygen and other electron acceptors, provides a suitable environment to support microbial 
reductive dechlorination (Wiedemeier et al. 1998).  Therefore, a degradation mechanism for chlorinated 
VOCs that may dissolve from the LNAPL is readily available. Surrounding soil and groundwater results 
indicate these impacts are limited to the perched zone and attenuate rapidly supporting this conclusion 
(Arcadis 2017b). 

SVOCs detected in the LNAPL samples consist of PAH compounds such as phenanthrene and fluorene, 
which are common components of middle distillates and are low in toxicity relative to other PAHs. The 
LNAPL does not contain detectable concentrations of carcinogenic PAHs (such as benzo(a)pyrene) or 
other SVOC compounds associated with significant health risk. 

Although the LNAPL contains detectable concentrations of PCBs, observations of PCBs in nearby soil 
and groundwater are limited and have been associated with LNAPL entrained in the soil or groundwater 
sample (Arcadis 2013). The extremely low water solubility of these constituents limits the potential for any 
migration to groundwater or dissolved-phase risk. 

5 CONCLUSIONS 

Based on the 2014 LNAPL Decision Tree and the evaluation outlined above, the LNAPL remaining in 
place at the Site is not expected to pose a significant human health risk through direct-contact exposure 
pathways.  Exceedances of vapor inhalation (VI) criteria associated with the elevated VOCs in LNAPL will 
be addressed by deed restriction that requires a VI evaluation and/or engineered controls prior to 
construction of any building for human occupation. The results of this evaluation and previous LNAPL 
investigation results support the following conclusions: 
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• Overall the LNAPL areas are stable, as indicated by LNAPL delineation, monitoring and transmissivity 
testing. The extent of VOCs in groundwater is limited and stable. The overall low volatility and 
solubility of heavier petroleum compounds that make up the majority of the LNAPL mixture suggest 
that migration of compounds in dissolved phase or vapor phase is minimal. 

• The TPH fractionation results are consistent with the previous TPH GRO/DRO analytical data and 
indicate that the LNAPL consists primarily of heavier (longer-chain) aliphatic hydrocarbons 
characterized by low mobility and low toxicity. 

• TCL VOCs make up only a small fraction of the LNAPL (<2%). Dissolved phase VOC migration is 
limited to the immediate vicinity of the LNAPL. Geochemical conditions support microbial reductive 
dechlorination as a degradation mechanism for chlorinated VOCs that may dissolve from the LNAPL 
(Wiedemeier et al. 1998). Surrounding soil and groundwater results indicate these impacts are limited 
to the perched zone and attenuate rapidly supporting this conclusion (Arcadis 2017b).  

• Previous evaluations have demonstrated that the LNAPL has been depleted of any significant 1,4-
dioxane mass and the majority of the 1,4-dioxane is present in the perched zone as dissolved phase.  
Although some comingling may occur with the main 1,4-dioxane plume west of the Plant 2 LNAPL 
area, the 1,4-dioxane mass in weathered bedrock beneath the Plant 2 LNAPL area appears primarily 
related to leakage from the perched zone beneath and immediately surrounding the LNAPL plume 
(Arcadis 2016a, 2016b and 2017b).  The proposed remedy for the lower 1,4-dioxane includes a 
propane biosparge system to treat 1,4-dioxane mass within the weathered bedrock.  Further, a cap is 
being evaluated for the Plant 2 LNAPL area to reduce infiltration and recharge through the LNAPL 
area and help reduce leakage to the weathered bedrock from the perched zone. 

• VOC analytical results for the LNAPL consist of relatively low toxicity PAHs. Surrounding soil and 
groundwater samples have indicated only limited SVOC impacts.  The extent of dissolved phase 
SVOC impacts are typically limited by the lower solubility of these compounds.  

• Although elevated in the LNAPL, the observations of PCBs in nearby soil and groundwater are limited 
and generally associated with LNAPL entrained in the soil or groundwater samples (Arcadis 2013). 
The extremely low water solubility of these constituents limits the potential for any migration of PCBs 
in groundwater. Potential DC exceedances for PCBs will be addressed by institutional controls (deed 
restrictions) including limiting future land use to nonresidential, prohibiting installing wells for 
extraction of groundwater, requiring proper precautions and safety measures for any excavation or 
other intrusive activity and management of impacted soil, and providing notification of the presence of 
PCB remediation waste. 

The results of this evaluation support institutional controls, engineered controls and natural source zone 
depletion (NSZD) as viable remedies for the Plant 2 LNAPL.  RACER will submit a separate Natural 
Source Zone Depletion Work Plan which will allow for characterization of natural source zone depletion 
rate (with corresponding decreases in risk).  
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID: LMW-12-03D LMW-12-03D LMW-12-08 LMW-12-08 LMW-12-08 LMW-12-08 LMW-14-12D LMW-14-12D LMW-14-12D LMW-14-15D LMW-14-15D
Date Collected: 9/10/2014 10/31/2014 11/25/2014 4/6/2017 12/7/2017 12/7/2017 12/2/2014 12/7/2017 12/7/2017 12/2/2014 4/7/2017

Volatile Organics
1,1,1,2-Tetrachloroethane µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

1,1,1-Trichloroethane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,1,2,2-Tetrachloroethane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,1,2-Trichloroethane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,1-Dichloroethane µg/kg 800 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,1-Dichloroethene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,2,3-Trichlorobenzene µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

1,2,3-Trichloropropane µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

1,2,3-Trimethylbenzene µg/kg NA NA NA NA 600 X NA NA 1,100 X NA NA NA

1,2,4-Trichlorobenzene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,2,4-Trimethylbenzene µg/kg NA NA NA NA 700 X NA NA 2,800 X NA NA NA

1,2-Dibromo-3-chloropropane (DBCP) µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,2-Dibromoethane (Ethylene dibromide) µg/kg <500 X NA <200 MX NA <500 X NA <2,000 MX <500 X NA <2,000 MX NA

1,2-Dichlorobenzene µg/kg <500 X NA 1,300 X NA <1,000 X NA <5,000 X <500 X NA <5,000 X NA

1,2-Dichloroethane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,2-Dichloropropane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,3,5-Trimethylbenzene µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

1,3-Dichlorobenzene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,4-Dichlorobenzene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

1,4-Dioxane µg/kg <3,000 X NA <3,000 <500 NA NA <30,000 X NA NA <30,000 X <500

2-Butanone (Methyl Ethyl Ketone) µg/kg <5,000 X NA NA NA NA NA NA NA NA NA NA

2-Butanone (Methyl ethyl ketone) (MEK) µg/kg NA NA <5,000 X NA <5,000 X NA <50,000 X <5,000 X NA <50,000 X NA

2-Hexanone µg/kg <5,000 X NA <5,000 X NA <5,000 X NA <50,000 X <5,000 X NA <50,000 X NA

2-Methylnaphthalene µg/kg NA NA NA NA 2,000 X NA NA 9,000 X NA NA NA

2-Phenylbutane (sec-Butylbenzene) µg/kg NA NA NA NA 800 X NA NA 600 X NA NA NA

4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/kg <5,000 X NA NA NA NA NA NA NA NA NA NA

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) µg/kg NA NA <5,000 X NA <5,000 X NA <50,000 X <5,000 X NA <50,000 X NA

Acetone µg/kg <5,000 X NA <5,000 X NA <5,000 X NA <50,000 X <5,000 X NA <50,000 X NA

Acrylonitrile µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Benzene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Bromobenzene µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Bromodichloromethane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Bromoform µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Bromomethane (Methyl bromide) µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Carbon disulfide µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Carbon tetrachloride µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Chlorobenzene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Chlorobromomethane µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Chloroethane µg/kg 8,000 X NA 9,800 X NA 3,900 X NA 321,000 X 71,300 X NA 282,000 X NA

Chloroform (Trichloromethane) µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Chloromethane (Methyl chloride) µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

cis-1,2-Dichloroethene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

See notes on last page.

Units
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID: LMW-12-03D LMW-12-03D LMW-12-08 LMW-12-08 LMW-12-08 LMW-12-08 LMW-14-12D LMW-14-12D LMW-14-12D LMW-14-15D LMW-14-15D
Date Collected: 9/10/2014 10/31/2014 11/25/2014 4/6/2017 12/7/2017 12/7/2017 12/2/2014 12/7/2017 12/7/2017 12/2/2014 4/7/2017Units

cis-1,3-Dichloropropene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Cyclohexane µg/kg <5,000 X NA <500 X NA NA NA <5,000 X NA NA <5,000 X NA

Cymene (p-Isopropyltoluene) µg/kg NA NA NA NA <500 X NA NA 1,300 X NA NA NA

Dibromochloromethane µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Dibromomethane µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Dichlorodifluoromethane (CFC-12) µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Ethyl ether µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Ethylbenzene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Hexachloroethane µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Iodomethane µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Isopropyl benzene µg/kg NA NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Isopropylbenzene µg/kg <500 X NA NA NA NA NA NA NA NA NA NA

m&p-Xylene µg/kg 1,400 X NA <1,000 X NA <1,000 X NA <10,000 X 1,000 X NA <10,000 X NA

Methyl acetate µg/kg <5,000 X NA <5,000 X NA NA NA <50,000 X NA NA <50,000 X NA

Methyl cyclohexane µg/kg <5,000 X NA <500 X NA NA NA <5,000 X NA NA <5,000 X NA

Methyl Tert Butyl Ether µg/kg <500 X NA NA NA NA NA NA NA NA NA NA

Methyl tert butyl ether (MTBE) µg/kg NA NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Methylene chloride µg/kg <500 X NA <500 X NA <1,000 X NA <5,000 X <1,000 X NA <5,000 X NA

Naphthalene µg/kg NA NA NA NA <1,000 X NA NA 4,000 X NA NA NA

N-Butylbenzene µg/kg NA NA NA NA 1,200 X NA NA 1,200 X NA NA NA

N-Propylbenzene µg/kg NA NA NA NA <500 X NA NA 600 X NA NA NA

o-Xylene µg/kg 1,100 X NA <500 X NA <500 X NA <5,000 X 600 X NA <5,000 X NA

Styrene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

tert-Butylbenzene µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Tetrachloroethene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Tetrahydrofuran µg/kg NA NA NA NA <10,000 X NA NA <10,000 X NA NA NA

Toluene µg/kg 2,200 X NA <500 X NA <500 X NA <5,000 X 500 X NA <5,000 X NA

trans-1,2-Dichloroethene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

trans-1,3-Dichloropropene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

trans-1,4-Dichloro-2-butene µg/kg NA NA NA NA <500 X NA NA <500 X NA NA NA

Trichloroethene µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Trichlorofluoromethane (CFC-11) µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Trifluorotrichloroethane (Freon 113) µg/kg <500 X NA <500 X NA NA NA <5,000 X NA NA <5,000 X NA

Vinyl chloride µg/kg <500 X NA <500 X NA <500 X NA <5,000 X <500 X NA <5,000 X NA

Semivolatile Organics 
1,2,4-Trichlorobenzene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

1,2-Dichlorobenzene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

1,2-Diphenylhydrazine µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

1,3-Dichlorobenzene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

1,4-Dichlorobenzene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,2'-Oxybis(1-chloropropane) (bis(2-Chloroisopropyl) ether) µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,4,5-Trichlorophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,4,6-Trichlorophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

See notes on last page.
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID: LMW-12-03D LMW-12-03D LMW-12-08 LMW-12-08 LMW-12-08 LMW-12-08 LMW-14-12D LMW-14-12D LMW-14-12D LMW-14-15D LMW-14-15D
Date Collected: 9/10/2014 10/31/2014 11/25/2014 4/6/2017 12/7/2017 12/7/2017 12/2/2014 12/7/2017 12/7/2017 12/2/2014 4/7/2017Units

2,4-Dichlorophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,4-Dimethylphenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,4-Dinitrophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,4-Dinitrotoluene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2,6-Dinitrotoluene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2-Chloronaphthalene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2-Chlorophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2-Methylnaphthalene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X 19,000 J NA NA

2-Methylphenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2-Nitroaniline µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

2-Nitrophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

3&4-Methylphenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

3,3'-Dichlorobenzidine µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

3-Nitroaniline µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4,6-Dinitro-2-methylphenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4-Bromophenyl phenyl ether µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4-Chloro-3-methylphenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4-Chloroaniline µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4-Chlorophenyl phenyl ether µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4-Nitroaniline µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

4-Nitrophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Acenaphthene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Acenaphthylene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Anthracene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X 36,000 NA NA

Benzo(a)anthracene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Benzo(a)pyrene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Benzo(b)fluoranthene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Benzo(g,h,i)perylene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Benzo(k)fluoranthene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

bis(2-Chloroethoxy)methane µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

bis(2-Chloroethyl)ether µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

bis(2-Ethylhexyl)phthalate (DEHP) µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Butyl benzylphthalate (BBP) µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Chrysene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Dibenz(a,h)anthracene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Dibenzofuran µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Diethyl phthalate µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Dimethyl phthalate µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Di-n-butylphthalate (DBP) µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Di-n-octyl phthalate (DnOP) µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Fluoranthene µg/kg NA NA NA NA <80,000 X 14,000 J NA <79,000 X 18,000 J NA NA

Fluorene µg/kg NA NA NA NA <80,000 X 13,000 J NA <79,000 X 87,000 NA NA

Hexachlorobenzene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

See notes on last page.
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID: LMW-12-03D LMW-12-03D LMW-12-08 LMW-12-08 LMW-12-08 LMW-12-08 LMW-14-12D LMW-14-12D LMW-14-12D LMW-14-15D LMW-14-15D
Date Collected: 9/10/2014 10/31/2014 11/25/2014 4/6/2017 12/7/2017 12/7/2017 12/2/2014 12/7/2017 12/7/2017 12/2/2014 4/7/2017Units

Hexachlorobutadiene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Hexachlorocyclopentadiene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Hexachloroethane µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Indeno(1,2,3-cd)pyrene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Isophorone µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Naphthalene µg/kg NA NA NA NA <80,000 X <19,000 NA <79,000 X <20,000 NA NA

Nitrobenzene µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

N-Nitrosodi-n-propylamine µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

N-Nitrosodiphenylamine µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Pentachlorophenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Phenanthrene µg/kg NA NA NA NA <80,000 X 29,000 NA <79,000 X 110,000 NA NA

Phenol µg/kg NA NA NA NA <80,000 X NA NA <79,000 X NA NA NA

Pyrene µg/kg NA NA NA NA <80,000 X 26,000 NA <79,000 X 33,000 NA NA

Polychlorinated Biphenyls
Aroclor-1016 (PCB-1016) µg/kg <100,000 Y <67,000 Y <2,000 Y NA <3,000 Y NA <33,000 Y <33,000 Y NA <100,000 Y NA

Aroclor-1221 (PCB-1221) µg/kg <100,000 Y <67,000 Y <2,000 Y NA <3,000 Y NA <33,000 Y <33,000 Y NA <100,000 Y NA

Aroclor-1232 (PCB-1232) µg/kg <100,000 Y <67,000 Y <2,000 Y NA <3,000 Y NA <33,000 Y <33,000 Y NA <100,000 Y NA

Aroclor-1242 (PCB-1242) µg/kg 500,000 Y 546,000 Y 17,000 Y NA 15,000 Y NA <33,000 Y <33,000 Y NA 532,000 Y NA

Aroclor-1248 (PCB-1248) µg/kg <100,000 Y <67,000 Y <2,000 Y NA <3,000 Y NA <33,000 Y <33,000 Y NA <100,000 Y NA

Aroclor-1254 (PCB-1254) µg/kg <100,000 Y <67,000 Y <2,000 Y NA <3,000 Y NA 227,000 Y 223,000 Y NA <100,000 Y NA

Aroclor-1260 (PCB-1260) µg/kg <100,000 Y <67,000 Y <2,000 Y NA <3,000 Y NA <33,000 Y <33,000 Y NA <100,000 Y NA

Total PCBs µg/kg 500,000 Y 546,000 Y 17,000 Y NA 15,000 Y NA 227,000 Y 223,000 Y NA 532,000 Y NA

Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons (C10-C28) DRO µg/L NA NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (C28-C34) DRO µg/L NA NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (C5-C10) GRO µg/L NA NA NA NA NA NA NA NA NA NA NA

Volatile Petroleum Hydrocarbons
Volatile Petroleum Hydrocarbons (C5-C8 Aliphatics) mg/kg NA NA NA NA NA 28 J NA NA 120 NA NA

Volatile Petroleum Hydrocarbons (C9-C12 Aliphatics) mg/kg NA NA NA NA NA 660 NA NA 240 NA NA

Extractable Petroleum Hydrocarbons
Volatile Petroleum Hydrocarbons (C9-C18 Aliphatics) mg/kg NA NA NA NA NA 20,000 NA NA 14,000 NA NA

Volatile Petroleum Hydrocarbons (C19-C36 Aliphatics) mg/kg NA NA NA NA NA 210,000 NA NA 410,000 NA NA

Volatile Petroleum Hydrocarbons (C11-C22 Aromatics) mg/kg NA NA NA NA NA 120,000 NA NA 110,000 NA NA

Notes:
< indicates result is less than the indicated reporting limit
Bold = Compound detected above laboratory reporting limit
J = Result is an estimated value
M = Result reported to method detection limit not reporting detection limit
NA = not analyzed
X = Elevated reporting limit due to matrix interference.
Y = Elevated reporting limits due to high target concentrations

mg/kg = milligrams per kilogram
µg/L = microgram per liter
µg/kg = microgram per kilogram
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID:
Date Collected:

Volatile Organics
1,1,1,2-Tetrachloroethane µg/kg

1,1,1-Trichloroethane µg/kg

1,1,2,2-Tetrachloroethane µg/kg

1,1,2-Trichloroethane µg/kg

1,1-Dichloroethane µg/kg

1,1-Dichloroethene µg/kg

1,2,3-Trichlorobenzene µg/kg

1,2,3-Trichloropropane µg/kg

1,2,3-Trimethylbenzene µg/kg

1,2,4-Trichlorobenzene µg/kg

1,2,4-Trimethylbenzene µg/kg

1,2-Dibromo-3-chloropropane (DBCP) µg/kg

1,2-Dibromoethane (Ethylene dibromide) µg/kg

1,2-Dichlorobenzene µg/kg

1,2-Dichloroethane µg/kg

1,2-Dichloropropane µg/kg

1,3,5-Trimethylbenzene µg/kg

1,3-Dichlorobenzene µg/kg

1,4-Dichlorobenzene µg/kg

1,4-Dioxane µg/kg

2-Butanone (Methyl Ethyl Ketone) µg/kg

2-Butanone (Methyl ethyl ketone) (MEK) µg/kg

2-Hexanone µg/kg

2-Methylnaphthalene µg/kg

2-Phenylbutane (sec-Butylbenzene) µg/kg

4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/kg

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) µg/kg

Acetone µg/kg

Acrylonitrile µg/kg

Benzene µg/kg

Bromobenzene µg/kg

Bromodichloromethane µg/kg

Bromoform µg/kg

Bromomethane (Methyl bromide) µg/kg

Carbon disulfide µg/kg

Carbon tetrachloride µg/kg

Chlorobenzene µg/kg

Chlorobromomethane µg/kg

Chloroethane µg/kg

Chloroform (Trichloromethane) µg/kg

Chloromethane (Methyl chloride) µg/kg

cis-1,2-Dichloroethene µg/kg

See notes on last page.

Units
P2-SB-37 P2-SB-37 P2-SB-37 PMW-01 PMW-01 PMW-01 PMW-01 PMW-02
9/6/2011 10/6/2011 5/31/2012 11/24/2014 4/7/2017 12/7/2017 12/7/2017 10/19/2012

NA NA NA NA NA <5,000 Y NA NA

476,000 NA NA 700,000 Y NA 345,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

277,000 NA NA 230,000 Y NA 162,000 Y NA NA

7,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 X NA <5,000 Y NA NA

<5,000 NA NA <20,000 MX NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<3,000 NA NA <30,000 X <500 NA NA NA

NA NA NA NA NA NA NA NA

<50,000 NA NA <500,000 Y NA <50,000 Y NA NA

<50,000 NA NA <500,000 Y NA <50,000 Y NA NA

NA NA NA NA NA 20,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

NA NA NA NA NA NA NA NA

<50,000 NA NA <500,000 Y NA <50,000 Y NA NA

<50,000 NA NA <500,000 Y NA <50,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

181,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID:
Date Collected: Units

cis-1,3-Dichloropropene µg/kg

Cyclohexane µg/kg

Cymene (p-Isopropyltoluene) µg/kg

Dibromochloromethane µg/kg

Dibromomethane µg/kg

Dichlorodifluoromethane (CFC-12) µg/kg

Ethyl ether µg/kg

Ethylbenzene µg/kg

Hexachloroethane µg/kg

Iodomethane µg/kg

Isopropyl benzene µg/kg

Isopropylbenzene µg/kg

m&p-Xylene µg/kg

Methyl acetate µg/kg

Methyl cyclohexane µg/kg

Methyl Tert Butyl Ether µg/kg

Methyl tert butyl ether (MTBE) µg/kg

Methylene chloride µg/kg

Naphthalene µg/kg

N-Butylbenzene µg/kg

N-Propylbenzene µg/kg

o-Xylene µg/kg

Styrene µg/kg

tert-Butylbenzene µg/kg

Tetrachloroethene µg/kg

Tetrahydrofuran µg/kg

Toluene µg/kg

trans-1,2-Dichloroethene µg/kg

trans-1,3-Dichloropropene µg/kg

trans-1,4-Dichloro-2-butene µg/kg

Trichloroethene µg/kg

Trichlorofluoromethane (CFC-11) µg/kg

Trifluorotrichloroethane (Freon 113) µg/kg

Vinyl chloride µg/kg

Semivolatile Organics 
1,2,4-Trichlorobenzene µg/kg

1,2-Dichlorobenzene µg/kg

1,2-Diphenylhydrazine µg/kg

1,3-Dichlorobenzene µg/kg

1,4-Dichlorobenzene µg/kg

2,2'-Oxybis(1-chloropropane) (bis(2-Chloroisopropyl) ether) µg/kg

2,4,5-Trichlorophenol µg/kg

2,4,6-Trichlorophenol µg/kg

See notes on last page.

P2-SB-37 P2-SB-37 P2-SB-37 PMW-01 PMW-01 PMW-01 PMW-01 PMW-02
9/6/2011 10/6/2011 5/31/2012 11/24/2014 4/7/2017 12/7/2017 12/7/2017 10/19/2012

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA NA NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA NA NA NA

<10,000 NA NA <100,000 Y NA <10,000 Y NA NA

<50,000 NA NA <500,000 Y NA NA NA NA

6,000 NA NA <50,000 Y NA NA NA NA

NA NA NA NA NA NA NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <10,000 Y NA NA

NA NA NA NA NA <10,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

8,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <100,000 Y NA NA

11,000 NA NA <50,000 Y NA 7,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

<5,000 NA NA <50,000 Y NA NA NA NA

<5,000 NA NA <50,000 Y NA <5,000 Y NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID:
Date Collected: Units

2,4-Dichlorophenol µg/kg

2,4-Dimethylphenol µg/kg

2,4-Dinitrophenol µg/kg

2,4-Dinitrotoluene µg/kg

2,6-Dinitrotoluene µg/kg

2-Chloronaphthalene µg/kg

2-Chlorophenol µg/kg

2-Methylnaphthalene µg/kg

2-Methylphenol µg/kg

2-Nitroaniline µg/kg

2-Nitrophenol µg/kg

3&4-Methylphenol µg/kg

3,3'-Dichlorobenzidine µg/kg

3-Nitroaniline µg/kg

4,6-Dinitro-2-methylphenol µg/kg

4-Bromophenyl phenyl ether µg/kg

4-Chloro-3-methylphenol µg/kg

4-Chloroaniline µg/kg

4-Chlorophenyl phenyl ether µg/kg

4-Nitroaniline µg/kg

4-Nitrophenol µg/kg

Acenaphthene µg/kg

Acenaphthylene µg/kg

Anthracene µg/kg

Benzo(a)anthracene µg/kg

Benzo(a)pyrene µg/kg

Benzo(b)fluoranthene µg/kg

Benzo(g,h,i)perylene µg/kg

Benzo(k)fluoranthene µg/kg

bis(2-Chloroethoxy)methane µg/kg

bis(2-Chloroethyl)ether µg/kg

bis(2-Ethylhexyl)phthalate (DEHP) µg/kg

Butyl benzylphthalate (BBP) µg/kg

Chrysene µg/kg

Dibenz(a,h)anthracene µg/kg

Dibenzofuran µg/kg

Diethyl phthalate µg/kg

Dimethyl phthalate µg/kg

Di-n-butylphthalate (DBP) µg/kg

Di-n-octyl phthalate (DnOP) µg/kg

Fluoranthene µg/kg

Fluorene µg/kg

Hexachlorobenzene µg/kg

See notes on last page.

P2-SB-37 P2-SB-37 P2-SB-37 PMW-01 PMW-01 PMW-01 PMW-01 PMW-02
9/6/2011 10/6/2011 5/31/2012 11/24/2014 4/7/2017 12/7/2017 12/7/2017 10/19/2012

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X 24,000 NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X 35,000 NA

NA NA NA NA NA 165,000 X 270,000 NA

NA NA NA NA NA <78,000 X NA NA
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Table 1
Summary of LNAPL Results
RACER Trust Plant 2
Lansing, Michigan

Location ID:
Date Collected: Units

Hexachlorobutadiene µg/kg

Hexachlorocyclopentadiene µg/kg

Hexachloroethane µg/kg

Indeno(1,2,3-cd)pyrene µg/kg

Isophorone µg/kg

Naphthalene µg/kg

Nitrobenzene µg/kg

N-Nitrosodi-n-propylamine µg/kg

N-Nitrosodiphenylamine µg/kg

Pentachlorophenol µg/kg

Phenanthrene µg/kg

Phenol µg/kg

Pyrene µg/kg

Polychlorinated Biphenyls
Aroclor-1016 (PCB-1016) µg/kg

Aroclor-1221 (PCB-1221) µg/kg

Aroclor-1232 (PCB-1232) µg/kg

Aroclor-1242 (PCB-1242) µg/kg

Aroclor-1248 (PCB-1248) µg/kg

Aroclor-1254 (PCB-1254) µg/kg

Aroclor-1260 (PCB-1260) µg/kg

Total PCBs µg/kg

Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons (C10-C28) DRO µg/L

Total Petroleum Hydrocarbons (C28-C34) DRO µg/L

Total Petroleum Hydrocarbons (C5-C10) GRO µg/L

Volatile Petroleum Hydrocarbons
Volatile Petroleum Hydrocarbons (C5-C8 Aliphatics) mg/kg

Volatile Petroleum Hydrocarbons (C9-C12 Aliphatics) mg/kg

Extractable Petroleum Hydrocarbons
Volatile Petroleum Hydrocarbons (C9-C18 Aliphatics) mg/kg

Volatile Petroleum Hydrocarbons (C19-C36 Aliphatics) mg/kg

Volatile Petroleum Hydrocarbons (C11-C22 Aromatics) mg/kg

Notes:
< indicates result is less than the indicated reporting limit
Bold = Compound detected above laboratory reporting limit
J = Result is an estimated value
M = Result reported to method detection limit not reporting detection limit
NA = not analyzed
X = Elevated reporting limit due to matrix interference.
Y = Elevated reporting limits due to high target concentrations

mg/kg = milligrams per kilogram
µg/L = microgram per liter
µg/kg = microgram per kilogram

P2-SB-37 P2-SB-37 P2-SB-37 PMW-01 PMW-01 PMW-01 PMW-01 PMW-02
9/6/2011 10/6/2011 5/31/2012 11/24/2014 4/7/2017 12/7/2017 12/7/2017 10/19/2012

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X <20,000 NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA 174,000 X 260,000 NA

NA NA NA NA NA <78,000 X NA NA

NA NA NA NA NA <78,000 X 41,000 NA

<7,000 J NA <7,000 J <3,000 Y NA <3,000 Y NA <33,000 Y

<7,000 J NA <7,000 J <3,000 Y NA <3,000 Y NA <33,000 Y

<7,000 J NA <7,000 J <3,000 Y NA <3,000 Y NA <33,000 Y

52,000 J NA 33,000 J 22,000 Y NA 30,000 Y NA 133,000 Y
<7,000 J NA <7,000 J <3,000 Y NA <3,000 Y NA <33,000 Y

<7,000 J NA <7,000 J <3,000 Y NA <3,000 Y NA <33,000 Y

<7,000 J NA <7,000 J <3,000 Y NA <3,000 Y NA <33,000 Y

52,000 J NA 33,000 J 22,000 Y NA 30,000 Y NA 133,000 Y

NA 270,000,000 J NA NA NA NA NA NA

NA 190,000,000 J NA NA NA NA NA NA

NA 1,100,000 NA NA NA NA NA NA

NA NA NA NA NA NA 480 NA

NA NA NA NA NA NA 200 NA

NA NA NA NA NA NA 22,000 NA

NA NA NA NA NA NA 290,000 NA

NA NA NA NA NA NA 100,000 NA
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APPENDIX A 

 

LNAPL Decision Tree  



Risk:
Are unacceptable dissolved 
phase, vapor phase or direct 
contact exposures associated 

with the LNAPL under any 
use scenarios?

Migration:
Is LNAPL migrating or 

potentially migrating (i.e., mobile 
along perimeter)?

Mobility:
Is LNAPL potentially 
mobile within stable 
LNAPL perimeter?

Implement LNAPL 
Recovery Remedy

Implement 
Controls

Are controls 
required?

Recoverability:
Is LNAPL readily 

recoverable?

Cost-Benefit

Will potential benefit of 
LNAPL recovery outweigh 

costs?

No Further Action

Implement 
treatment/removal 

action

Do feasible 
options exist to mitigate 

migration through LNAPL 
recovery or mass 

control?

5

6

7

8

# NOTES: See Page 2

Implement Long-Term Stewardship/
Monitoring Plan
(as required)

Cost-Benefit

Is there potential benefit 
to partial treatment/removal 

that outweighs costs?

Yes

No Further Action

Do feasible 
options exist to mitigate 

unacceptable risk through 
compositional 

change?

Can 
institutional/engineering 
controls provide effective 

risk mitigation?

No Yes

No

Yes

YesYes

NoYes

Yes

No

3

1

4

No

No

No

No

No

Yes

No

No

Yes 2

PAGE 1 of 2

LNAPL Saturation Concerns 

(mobility and migration issues)

LNAPL Compositional Concerns 

(potential exposure/risk issues):

Yes



Attachment 1 Notes 

Plant 2: Area 5-2 

Background: 
LNAPL in Area 5-2 is present within the shallow fill and interbedded zone, and is thought to consist primarily of cutting oil. Elevated concentrations of polychlorinated biphenyls (PCBs) and chlorinated volatile organic compounds (1,1,1-trichloroethane [TCA];1,1-dichloroethane [DCA]; 
chloroethane; tetrachloroethene [PCE]; and 1,1-dichloroethene [DCE]) have been detected in LNAPL samples collected from Area 5-2. The LNAPL likely acts as a long-term source of volatile organic compounds (VOCs) to groundwater, and may also be associated with 1,4-dioxane in 
groundwater in the perched zone extending across Plant 2 onto Plant 6. 1,4-dioxane was used as a stabilizer and corrosion inhibitor in chlorinated solvents (USEPA 2006), particularly 1,1-TCA. 1,4-dioxane is miscible in water and has an octanol-water partition coefficient of approximately 0.27 
(USEPA 2006), indicating that a significant fraction of the 1,4-dioxane mass may have partitioned out of the LNAPL and into to the aqueous phase. Once dissolved, it is relatively unaffected by sorptive mechanisms, however, it can diffuse into static pore water (water that resides in the fraction of 
pore space that does not contribute to advective transport) where it can act as a long-term source of impacts through back-diffusion into migratory pore water. Thus, while the majority of 1,4-dioxane mass may be present in the aqueous phase in Area 5-2, there may still be significant 
concentrations in the LNAPL and in static pore water, and the LNAPL source area may act as an ongoing source of 1,4-dioxane impacts to groundwater in downgradient areas. A more comprehensive overview of the LNAPL conceptual site model for Area 5-2, including information on the 
significance of the VOCs detected in the LNAPL and the relationship between VOCs in LNAPL and groundwater quality at Plant 2 can be found in the RFI Phase 1 Activities Summary Report (ARCADIS 2012) and the RFI Phase 2 Activities Summary Report (ARCADIS 2013). 
 

1) YES - the following potential risk/exposure concerns are acknowledged for LNAPL in Area 5-2:                                                                                                                                                                                          
 Groundwater Concerns: Constituents associated with LNAPL have been detected in groundwater at concentrations exceeding relevant generic groundwater cleanup criteria (VOCs exceed residential drinking water and vapor intrusion  criteria; 1,4-

dioxane exceeds residential drinking water criteria; SVOCs and PCBs exceed residential drinking water and groundwater contact criteria). Additionally, there are aesthetic concerns associated with groundwater use from any areas of the Site where 
LNAPL is present. Groundwater quality results to date indicate that constituents associated with the LNAPL in Area 5-2 have not migrated off site, and an initial evaluation of groundwater sampling data collected over the past 2 to 3 years indicate that 
VOCs and 1,4-dioxane plumes are stable in the perched groundwater at the site (ARCADIS 2014a). Long term groundwater monitoring will be completed to continue evaluating the stability of the perched 1,4-dioxane and spatially limited VOC impacts 
(ARCADIS 2014b). A contingency remedy will be considered if groundwater use restrictions cannot be executed or the plume stability evaluation shows that the groundwater plume(s) is not stable and is migrating off site above applicable MDEQ cleanup 
criteria. 

 Volatilization Concerns: VOCs have been detected in soil at concentrations exceeding volatilization to indoor air inhalation criteria. Additionally, it is recognized that anaerobic biodegradation of hydrocarbons will generate methane. While there are 
currently no structures in the area, it is likely that the Site will be redeveloped in the future, and presence of VOCs and the potential for methane generation could result in indoor air quality concerns for future structures.  

 Direct Contact Concerns: LNAPL impacts in Area 5-2 have been identified at shallow depths in several locations (within the upper 4 ft of soil), and concentrations of PCBs in LNAPL and soil in some areas of Area 5-2 exceed TSCA limits. Under current 
site conditions, much of the ground surface where direct contact concerns are present is covered with concrete and/or asphalt. However, workers could be exposed to surface soils in areas not currently covered, or in covered areas in future use 
scenarios if cover were to be removed and left uncovered. Additionally, short-term exposures are possible for future construction or utility workers. 
 

2) YES –  a general discussion regarding feasibility of various compositional change remediation approaches considered for Area 5-2 is provided below:  
 Multi-phase extraction was considered as a potential corrective measure for Area 5-2.  MPE was not proposed as a corrective measure for Area 5-2 on the basis that there is limited potential for LNAPL recoverability in Area 5-2 (see note 6, below), and 

anticipated implementation challenges associated with limited soil permeability and geologic heterogeneity. 
 A highly variable suite of constituents of concern (COCs) are present in LNAPL in Area 5-2, including chlorinated VOCs, 1,4-dioxane, SVOCs, and PCBs. Not all COCs in the LNAPL are volatile or biodegradable, rendering remedial technologies which 

rely primarily on vapor-phase partitioning or enhanced biodegradation, such as soil vapor extraction (SVE), ineffective for addressing all primary target COCs.                                                                                                                                                              
 In situ chemical oxidation (ISCO) was not evaluated for area 5-2 on the basis that the desired chemical reactions occur within the aqueous phase only, and thus would be rate-limited by dissolution of contaminants from the non-aqueous to aqueous 

phase. ISCO is also infeasible from a cost perspective, given the relatively large quantities of reagent that would be required to address the mass of LNAPL in the subsurface.      
 

3) YES – based on the current understanding of site conditions, institutional controls can provide effective risk mitigation on-site. The COCs in the LNAPL at Area 5-2 likely act as a long-term source of LNAPL constituents to groundwater in areas downgradient 
of Area 5-2. However, the data collected to date suggest that these constituents have not migrated off-site at concentrations exceeding applicable RBSLs, and thus can be controlled onsite. Additional groundwater monitoring and statistical trend analysis is 
currently underway to assess the long-term stability of the dissolved-phase plume(s) and to determine the potential for future off-site migration of COCs at concentrations exceeding applicable RBSLs. A contingency remedy will be considered if groundwater 
use restrictions cannot be executed or the plume stability evaluation shows that the groundwater plume(s) is not stable and is migrating off site above RBSLs. 
 

4) YES - a targeted excavation within Area 5-2 is being completed as an interim corrective measure to remove a former concrete vault where concentrations of PCBs in LNAPL and soil exceed TSCA limits. There is some uncertainty regarding the potential 
benefit of additional partial treatment or excavation in the LNAPL source area beyond the planned removal of PCBs, particularly with respect to the 1,4-dioxane plume in perched groundwater. While the chlorinated solvent TCA, which is found in Area 5-2, 
was likely the historical source of the 1,4-dioxane in groundwater, the overall mass of 1,4-dioxane remaining in the source area is not known. 1,4-dioxane was not detected in soil or LNAPL from Area 5-2 due to elevated laboratory detection limits, and based 
on its chemical properties, it is likely that a significant fraction of the 1,4-dioxane mass may have partitioned out of the LNAPL and into the aqueous phase (see notes in background section, above). Based on this information, it is possible that the bulk of the 
1,4-dioxane mass no longer resides in the source area, and additional partial treatment or mass removal in the source area may have little impact on the longevity of the 1,4-dioxane concentrations in groundwater located downgradient of Area 5-2. Given that 
all impacts associated with the LNAPL (including 1,4-dioxane) appear to be contained on-site and stable (not migrating), risks associated with these impacts can be effectively mitigated through institutional controls.  Based on the present understanding of 
site conditions, additional remediation or excavation is not necessary and does not constitute an appropriate use of financial and natural resources.  However, long term groundwater monitoring will be completed to continue evaluating the long-term stability of 
the perched 1,4-dioxane and spatially limited VOC impacts (ARCADIS 2014b). A contingency remedy will be considered if groundwater use restrictions cannot be executed or the plume stability evaluation shows that the groundwater plume(s) is not stable 
and is migrating off site above applicable MDEQ cleanup criteria. 
 

5) NO - a comprehensive LNAPL mobility evaluation was completed in Area 5-2 in 2013 (ARCADIS 2013). The evaluation indicated that LNAPL is stable and not migrating, based on the following lines of evidence: 
 Pore velocity potentials were calculated based on API methodology at four soil core locations where field saturation exceeded residual saturation. All calculated LNAPL velocity potentials were less than 1.0 x 10-6 cm/s (the velocity criterion suggested by 

ASTM [2006]), indicating that LNAPL is functionally immobile in Area 5-2.                                                             
 LNAPL pore-entry pressure analysis indicated that LNAPL thicknesses observed at the perimeter of the LNAPL body in Area 5-2 are below the threshold values required for LNAPL to migrate into soils not previously affected by LNAPL. 
 Operations at the Site were halted in 2006 and thus all LNAPL releases to the subsurface occurred at a minimum, seven years ago. LNAPL bodies typically stabilize 2 to 5 years after the release has stopped (ITRC 2012). 
 



Fluid level gauging data collected through February 2014 indicate LNAPL accumulation in some of the monitoring wells in Area 5-2 (PMW-01, LMW-12-08, and LMW-12-03D). The observed LNAPL accumulation likely reflects gradual equilibration between 
LNAPL in the formation and the wells, rather than evidence of LNAPL migration. Long term fluid level gauging will be completed to continue evaluating LNAPL stability (ARCADIS 2014b). 

 
6) YES - a comprehensive LNAPL mobility evaluation was completed in Area 5-2. The evaluation demonstrated that mobile LNAPL is present, based on the following lines of evidence: 

 LNAPL accumulates in monitoring wells. 
 Laboratory petrophysical testing of undisturbed soil cores indicated that field LNAPL saturations exceeded residual. 

 
7) NO - LNAPL recoverability was evaluated in Area 5-2 through field LNAPL transmissivity testing (ARCADIS 2013). The Michigan Department of Environmental Quality (MDEQ) has indicated that an LNAPL transmissivity of  0.5 ft2/day may be established as a 

standard threshold value for recovery to the maximum extent practicable (Swiger 2013), permitting the use of LNAPL transmissivity as a quantitative recoverability metric in the State of Michigan in the absence of risk-based LNAPL concerns. The LNAPL 
transmissivity values measured at Area 5-2 ranged from 0.005 to 0.01 ft2/day, and are well below this criterion. These data indicate that LNAPL is minimally recoverable at Area 5-2, and LNAPL recovery efforts (through hydraulically-based remediation 
methods) will not result in a beneficial reduction in overall LNAPL mass. Transmissivity testing could not be completed in 11 of the 13 wells in Area 5-2 due to insufficient LNAPL accumulation (<0.2 foot) during the LNAPL transmissivity testing event in 2013 
(ARCADIS 2013). Fluid level gauging data collected since the LNAPL transmissivity testing activities completed in 2013 indicate LNAPL accumulation sufficient to facilitate LNAPL transmissivity testing in a few additional wells in Area 5-2. From a qualitative 
perspective, the slow rate of LNAPL accumulation observed in these wells suggests that LNAPL transmissivity is very low. However, long term fluid level gauging will be completed to evaluate equilibrium conditions in these wells and additional LNAPL 
transmissivity testing may be completed to re-evaluate LNAPL recoverability.  
 
Given that LNAPL body at Area 5-2 appears stable, the risks associated with the LNAPL will not change appreciably as a result of active recovery efforts. While no formal assessment of NSZD rates has been completed for Area 5-2, based on recent literature 
publications (Lundegard and Johnson [2006], Sihota et al [2011]) and ARCADIS' experience, magnitudes of petroleum hydrocarbon-based LNAPL losses through NSZD typically fall within the range of hundreds to thousands of gallons per acre per year. 
Based on the limited LNAPL transmissivity values measured to date in Area 5-2, active LNAPL recovery is unlikely to yield significant additional mass by comparison to ongoing mass reduction through NSZD. 

 
8) YES - the following controls are proposed for all LNAPL Area 5-2 to limit potential for future exposure: 

 Land Use Restrictions:  
o Land use at the entire Site would be limited to industrial and/or commercial uses.  
o All site soils media and/or debris will be managed in accordance with applicable requirements of RCRA and all other relevant state and federal laws. 
o Construction of new structures will not be permitted unless construction incorporates engineering controls designed to eliminate the potential for subsurface vapor phase hazardous substances to migrate into the new structure at concentrations 

greater than applicable criteria, or unless prior to construction of any structure, an evaluation of the potential for any hazardous substances to volatilize into indoor air assures the protection of persons who may be present in the buildings and is in 
compliance with all relevant federal, state, and local laws.  

o Intrusive excavation activities will be conducted following a site-specific health and safety plan prepared by qualified professionals and intrusive activities are conducted by appropriately trained personnel. 
 Groundwater Use Restrictions: Groundwater use restrictions will be recorded on the deeds prohibiting the construction and use of wells or other devices on the Site to extract groundwater for consumption, irrigation, or any other purpose, except as 

provided below: 
o Wells and other devices constructed as part of a response activity for the purpose of evaluating groundwater quality or to remediate subsurface contamination associated with a release of hazardous substances into the environment are permitted 

provided the construction of the wells or devices complies with all applicable local, state, and federal laws and regulations and does not cause or result in a new release, exacerbation of existing contamination, or any other violation of local, state, 
or federal laws or regulations. 

o Short-term dewatering for construction purposes is permitted provided the dewatering, including management and disposal of the groundwater, is conducted in accordance with all applicable local, state, and federal laws and regulations and does 
not cause or result in a new release, exacerbation of existing contamination, or any other violation of local, state, and  federal environmental laws and regulations. 

 Monitored Plume Stability: A groundwater monitoring program that provides data to verify dissolved phase plume stability and preserves the current conditions of the existing surface cover to minimize infiltration and maximize the potential for the 
groundwater plume to remain stable will be implemented. 

 Caps: Capping was incorporated into the proposed corrective measures for Area 5-2 to reduce the potential for direct contact risks associated with the LNAPL. 
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Sample Summary
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

490-143466-1 LMW-12-08_12072017 Solid 12/07/17 08:10 12/20/17 10:35

490-143466-2 PMW-01_12072017 Solid 12/07/17 09:05 12/20/17 10:35

490-143466-3 MW-14-12D_12072017 Solid 12/07/17 09:25 12/20/17 10:35
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-143466-1
Project/Site: RACER Lansing

Job ID: 490-143466-1

Laboratory: TestAmerica Nashville

Narrative

Job Narrative

490-143466-1

Comments

No additional comments. 

Receipt 

The samples were received on 12/20/2017 10:35 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 5.5º C.

GC/MS Semi VOA 

Method(s) 8270D: The laboratory control sample (LCS) and / or laboratory control sample duplicate (LCSD) for preparation batch 
490-485083 and 490-485092 and analytical batch 490-486984 recovered outside control limits for several analytes. These analytes were 

biased high in the LCS and were not detected in the associated samples; therefore, the data have been reported.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

GC VOA 
Method(s) MAVPH: Surrogate recovery for the following samples was outside control limits: LMW-12-08_12072017 (490-143466-1) and 
MW-14-12D_12072017 (490-143466-3).  Evidence of matrix interference is present; therefore, re-extraction and/or re-analysis was not 

performed.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

GC Semi VOA 
Method(s) MA-EPH: There was zero percent breakthroughs of the aromatic analytes Naphthalene and 2-Methylnaphthalene associated 
with the following aliphatic laboratory control sample (LCS) and laboratory control sample duplicate (LCSD):  (LCS 490-485083/2-B) and 
(LCSD 490-485083/3-B).

Method(s) MA-EPH: Surrogate recovery for the following samples was outside control limits: LMW-12-08_12072017 (490-143466-1), 
PMW-01_12072017 (490-143466-2) and MW-14-12D_12072017 (490-143466-3).  Evidence of matrix interference is present; therefore, 
re-extraction and/or re-analysis was not performed.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

VOA Prep 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Nashville
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Definitions/Glossary
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Qualifiers

GC/MS Semi VOA

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

* LCS or LCSD  is outside acceptance limits.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

GC VOA

Qualifier Description

X Surrogate is outside control limits

Qualifier

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

GC Semi VOA

Qualifier Description

X Surrogate is outside control limits

Qualifier

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID: 490-143466-1Client Sample ID: LMW-12-08_12072017
Matrix: SolidDate Collected: 12/07/17 08:10

Date Received: 12/20/17 10:35

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 19 U 19 4.9 mg/Kg 12/21/17 13:02 12/31/17 16:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

19 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Acenaphthylene 19 U

19 4.2 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Anthracene 19 U

19 3.7 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Benzo[a]anthracene 19 U

19 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Benzo[a]pyrene 19 U *

19 4.0 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Benzo[b]fluoranthene 19 U

19 2.8 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Benzo[g,h,i]perylene 19 U *

19 3.0 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Benzo[k]fluoranthene 19 U *

19 4.8 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Chrysene 19 U

19 3.0 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Dibenz(a,h)anthracene 19 U *

19 3.6 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Fluoranthene 14 J

19 5.1 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Fluorene 13 J

19 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Indeno[1,2,3-cd]pyrene 19 U *

19 6.0 mg/Kg 12/21/17 13:02 12/31/17 16:16 12-Methylnaphthalene 19 U

19 3.9 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Naphthalene 19 U

19 4.1 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Phenanthrene 29

19 3.3 mg/Kg 12/21/17 13:02 12/31/17 16:16 1Pyrene 26

Method: MA VPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)
RL MDL

C5-C8 Aliphatics (adjusted) 28 J 50 26 mg/Kg 12/28/17 16:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 25 mg/Kg 12/28/17 16:23 1C9-C12 Aliphatics (adjusted) 660

Method: MAVPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)
RL MDL

Methyl tert-butyl ether 0.50 U 0.50 0.12 mg/Kg 12/21/17 11:25 12/26/17 18:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.18 mg/Kg 12/21/17 11:25 12/26/17 18:03 1Benzene 0.50 U

1.5 0.17 mg/Kg 12/21/17 11:25 12/26/17 18:03 1Toluene 0.28 J

0.50 0.19 mg/Kg 12/21/17 11:25 12/26/17 18:03 1Ethylbenzene 4.0

2.0 0.15 mg/Kg 12/21/17 11:25 12/26/17 18:03 1m-Xylene & p-Xylene 2.0 U

0.99 0.15 mg/Kg 12/21/17 11:25 12/26/17 18:03 1o-Xylene 11

2.5 1.2 mg/Kg 12/21/17 11:25 12/26/17 18:03 1Naphthalene 2.2 J

50 26 mg/Kg 12/21/17 11:25 12/26/17 18:03 1C5-C8 Aliphatics (unadjusted) 28 J

500 250 mg/Kg 12/21/17 11:25 12/26/17 16:26 10C9-C12 Aliphatics (unadjusted) 1400

500 300 mg/Kg 12/21/17 11:25 12/26/17 16:26 10C9-C10 Aromatics 690

2,5-Dibromotoluene (fid) 89 70 - 130 12/21/17 11:25 12/26/17 16:26 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2,5-Dibromotoluene (fid) 89 12/21/17 11:25 12/26/17 18:03 170 - 130

2,5-Dibromotoluene (pid) 94 12/21/17 11:25 12/26/17 16:26 1070 - 130

2,5-Dibromotoluene (pid) 39 X 12/21/17 11:25 12/26/17 18:03 170 - 130

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC)
RL MDL

C9-C18 Aliphatics 20000 4900 1200 mg/Kg 12/21/17 13:02 12/23/17 04:03 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

49000 24000 mg/Kg 12/21/17 13:02 12/23/17 04:31 50C19-C36 Aliphatics 210000

9700 4800 mg/Kg 12/21/17 13:02 12/22/17 10:35 10C11-C22 Aromatics (unadjusted) 130000

10 7.0 mg/Kg 12/22/17 15:58 1C11-C22 Aromatics (Adjusted) 120000
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Client Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID: 490-143466-1Client Sample ID: LMW-12-08_12072017
Matrix: SolidDate Collected: 12/07/17 08:10

Date Received: 12/20/17 10:35

2-Bromonaphthalene 79 40 - 140 12/21/17 13:02 12/22/17 10:35 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1-Chlorooctadecane 0 X 12/21/17 13:02 12/23/17 04:03 540 - 140

2-Fluorobiphenyl 77 12/21/17 13:02 12/22/17 10:35 1040 - 140

o-Terphenyl 339 X 12/21/17 13:02 12/22/17 10:35 1040 - 140

TestAmerica Nashville

Page 7 of 30 1/3/2018

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID: 490-143466-2Client Sample ID: PMW-01_12072017
Matrix: SolidDate Collected: 12/07/17 09:05

Date Received: 12/20/17 10:35

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 16 J 20 4.9 mg/Kg 12/21/17 13:02 12/31/17 16:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Acenaphthylene 20 U

20 4.2 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Anthracene 20 U

20 3.7 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Benzo[a]anthracene 20 U

20 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Benzo[a]pyrene 20 U *

20 4.0 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Benzo[b]fluoranthene 20 U

20 2.8 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Benzo[g,h,i]perylene 20 U *

20 3.0 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Benzo[k]fluoranthene 20 U *

20 4.8 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Chrysene 20 U

20 3.0 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Dibenz(a,h)anthracene 20 U *

20 3.6 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Fluoranthene 35

20 5.2 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Fluorene 270

20 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Indeno[1,2,3-cd]pyrene 20 U *

20 6.1 mg/Kg 12/21/17 13:02 12/31/17 16:37 12-Methylnaphthalene 24

20 3.9 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Naphthalene 20 U

20 4.1 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Phenanthrene 260

20 3.3 mg/Kg 12/21/17 13:02 12/31/17 16:37 1Pyrene 41

Method: MA VPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)
RL MDL

C5-C8 Aliphatics (adjusted) 480 49 25 mg/Kg 12/28/17 16:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

49 24 mg/Kg 12/28/17 16:23 1C9-C12 Aliphatics (adjusted) 200

Method: MAVPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)
RL MDL

Methyl tert-butyl ether 0.49 U 0.49 0.12 mg/Kg 12/21/17 11:25 12/26/17 19:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.17 mg/Kg 12/21/17 11:25 12/26/17 19:40 1Benzene 0.49 U

1.5 0.17 mg/Kg 12/21/17 11:25 12/26/17 19:40 1Toluene 15

0.49 0.18 mg/Kg 12/21/17 11:25 12/26/17 19:40 1Ethylbenzene 1.9

1.9 0.15 mg/Kg 12/21/17 11:25 12/26/17 19:40 1m-Xylene & p-Xylene 1.5 J

0.97 0.15 mg/Kg 12/21/17 11:25 12/26/17 19:40 1o-Xylene 0.97 U

2.4 1.2 mg/Kg 12/21/17 11:25 12/26/17 19:40 1Naphthalene 11

49 25 mg/Kg 12/21/17 11:25 12/26/17 19:40 1C5-C8 Aliphatics (unadjusted) 490

49 24 mg/Kg 12/21/17 11:25 12/26/17 19:40 1C9-C12 Aliphatics (unadjusted) 460

49 29 mg/Kg 12/21/17 11:25 12/26/17 19:40 1C9-C10 Aromatics 260

2,5-Dibromotoluene (fid) 111 70 - 130 12/21/17 11:25 12/26/17 19:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2,5-Dibromotoluene (pid) 111 12/21/17 11:25 12/26/17 19:40 170 - 130

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC)
RL MDL

C9-C18 Aliphatics 22000 4900 1200 mg/Kg 12/21/17 13:02 12/23/17 05:00 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

49000 25000 mg/Kg 12/21/17 13:02 12/23/17 05:29 50C19-C36 Aliphatics 290000

9800 4800 mg/Kg 12/21/17 13:02 12/22/17 11:01 10C11-C22 Aromatics (unadjusted) 110000

10 7.0 mg/Kg 12/22/17 15:58 1C11-C22 Aromatics (Adjusted) 100000

2-Bromonaphthalene 106 40 - 140 12/21/17 13:02 12/22/17 11:01 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1-Chlorooctadecane 381 X 12/21/17 13:02 12/23/17 05:00 540 - 140
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Client Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID: 490-143466-2Client Sample ID: PMW-01_12072017
Matrix: SolidDate Collected: 12/07/17 09:05

Date Received: 12/20/17 10:35

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC) (Continued)

2-Fluorobiphenyl 100 40 - 140 12/21/17 13:02 12/22/17 11:01 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

o-Terphenyl 186 X 12/21/17 13:02 12/22/17 11:01 1040 - 140
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Client Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID: 490-143466-3Client Sample ID: MW-14-12D_12072017
Matrix: SolidDate Collected: 12/07/17 09:25

Date Received: 12/20/17 10:35

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 20 U 20 4.9 mg/Kg 12/21/17 13:02 12/31/17 16:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Acenaphthylene 20 U

20 4.2 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Anthracene 36

20 3.7 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Benzo[a]anthracene 20 U

20 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Benzo[a]pyrene 20 U *

20 4.0 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Benzo[b]fluoranthene 20 U

20 2.8 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Benzo[g,h,i]perylene 20 U *

20 3.0 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Benzo[k]fluoranthene 20 U *

20 4.8 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Chrysene 20 U

20 3.0 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Dibenz(a,h)anthracene 20 U *

20 3.6 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Fluoranthene 18 J

20 5.2 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Fluorene 87

20 2.7 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Indeno[1,2,3-cd]pyrene 20 U *

20 6.1 mg/Kg 12/21/17 13:02 12/31/17 16:57 12-Methylnaphthalene 19 J

20 3.9 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Naphthalene 20 U

20 4.1 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Phenanthrene 110

20 3.3 mg/Kg 12/21/17 13:02 12/31/17 16:57 1Pyrene 33

Method: MA VPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)
RL MDL

C5-C8 Aliphatics (adjusted) 120 49 25 mg/Kg 12/28/17 16:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

49 25 mg/Kg 12/28/17 16:23 1C9-C12 Aliphatics (adjusted) 240

Method: MAVPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)
RL MDL

Methyl tert-butyl ether 0.43 J 0.49 0.12 mg/Kg 12/21/17 11:25 12/26/17 21:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.18 mg/Kg 12/21/17 11:25 12/26/17 21:17 1Benzene 0.98

1.5 0.17 mg/Kg 12/21/17 11:25 12/26/17 21:17 1Toluene 2.0

0.49 0.19 mg/Kg 12/21/17 11:25 12/26/17 21:17 1Ethylbenzene 1.2

2.0 0.15 mg/Kg 12/21/17 11:25 12/26/17 21:17 1m-Xylene & p-Xylene 1.9 J

0.98 0.15 mg/Kg 12/21/17 11:25 12/26/17 21:17 1o-Xylene 0.64 J

2.5 1.2 mg/Kg 12/21/17 11:25 12/26/17 21:17 1Naphthalene 10

49 25 mg/Kg 12/21/17 11:25 12/26/17 21:17 1C5-C8 Aliphatics (unadjusted) 120

490 250 mg/Kg 12/21/17 11:25 12/26/17 17:31 10C9-C12 Aliphatics (unadjusted) 750

490 290 mg/Kg 12/21/17 11:25 12/26/17 17:31 10C9-C10 Aromatics 500

2,5-Dibromotoluene (fid) 89 70 - 130 12/21/17 11:25 12/26/17 17:31 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2,5-Dibromotoluene (fid) 93 12/21/17 11:25 12/26/17 21:17 170 - 130

2,5-Dibromotoluene (pid) 98 12/21/17 11:25 12/26/17 17:31 1070 - 130

2,5-Dibromotoluene (pid) 49 X 12/21/17 11:25 12/26/17 21:17 170 - 130

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC)
RL MDL

C9-C18 Aliphatics 14000 4900 1200 mg/Kg 12/21/17 13:02 12/23/17 05:57 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

49000 25000 mg/Kg 12/21/17 13:02 12/23/17 06:25 50C19-C36 Aliphatics 410000

9800 4800 mg/Kg 12/21/17 13:02 12/22/17 11:26 10C11-C22 Aromatics (unadjusted) 120000

10 7.0 mg/Kg 12/22/17 15:58 1C11-C22 Aromatics (Adjusted) 110000
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Client Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Lab Sample ID: 490-143466-3Client Sample ID: MW-14-12D_12072017
Matrix: SolidDate Collected: 12/07/17 09:25

Date Received: 12/20/17 10:35

2-Bromonaphthalene 101 40 - 140 12/21/17 13:02 12/22/17 11:26 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1-Chlorooctadecane 0 X 12/21/17 13:02 12/23/17 05:57 540 - 140

2-Fluorobiphenyl 98 12/21/17 13:02 12/22/17 11:26 1040 - 140

o-Terphenyl 160 X 12/21/17 13:02 12/22/17 11:26 1040 - 140
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QC Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 490-485083/1-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 486984 Prep Batch: 485083

RL MDL

Acenaphthene 20 U 20 5.0 mg/Kg 12/21/17 13:02 12/31/17 22:26 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

20 U 2.820 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Acenaphthylene

20 U 4.320 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Anthracene

20 U 3.820 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Benzo[a]anthracene

20 U 2.820 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Benzo[a]pyrene

20 U 4.120 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Benzo[b]fluoranthene

20 U 2.920 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Benzo[g,h,i]perylene

20 U 3.120 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Benzo[k]fluoranthene

20 U 4.920 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Chrysene

20 U 3.120 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Dibenz(a,h)anthracene

20 U 3.720 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Fluoranthene

20 U 5.320 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Fluorene

20 U 2.820 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Indeno[1,2,3-cd]pyrene

20 U 6.220 mg/Kg 12/21/17 13:02 12/31/17 22:26 12-Methylnaphthalene

20 U 4.020 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Naphthalene

20 U 4.220 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Phenanthrene

20 U 3.420 mg/Kg 12/21/17 13:02 12/31/17 22:26 1Pyrene

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-485083/2-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 486984 Prep Batch: 485083

Acenaphthene 25.0 29.1 mg/Kg 116 40 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Acenaphthylene 25.0 34.7 mg/Kg 139 40 - 140

Anthracene 25.0 31.6 mg/Kg 126 40 - 140

Benzo[a]anthracene 25.0 30.3 mg/Kg 121 40 - 140

Benzo[a]pyrene 25.0 35.3 * mg/Kg 141 40 - 140

Benzo[b]fluoranthene 25.0 32.4 mg/Kg 130 40 - 140

Benzo[g,h,i]perylene 25.0 41.9 * mg/Kg 167 40 - 140

Benzo[k]fluoranthene 25.0 37.1 * mg/Kg 149 40 - 140

Chrysene 25.0 30.7 mg/Kg 123 40 - 140

Dibenz(a,h)anthracene 25.0 41.9 * mg/Kg 168 40 - 140

Fluoranthene 25.0 32.7 mg/Kg 131 40 - 140

Fluorene 25.0 31.7 mg/Kg 127 40 - 140

Indeno[1,2,3-cd]pyrene 25.0 46.9 * mg/Kg 188 40 - 140

2-Methylnaphthalene 25.0 32.6 mg/Kg 130 40 - 140

Naphthalene 25.0 32.4 mg/Kg 130 40 - 140

Phenanthrene 25.0 32.9 mg/Kg 132 40 - 140

Pyrene 25.0 32.5 mg/Kg 130 40 - 140

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-485083/3-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 486984 Prep Batch: 485083

Acenaphthene 25.0 28.0 mg/Kg 112 40 - 140 4 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Acenaphthylene 25.0 30.4 mg/Kg 122 40 - 140 13 30
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QC Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-485083/3-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 486984 Prep Batch: 485083

Anthracene 25.0 25.3 mg/Kg 101 40 - 140 22 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Benzo[a]anthracene 25.0 26.1 mg/Kg 104 40 - 140 15 30

Benzo[a]pyrene 25.0 31.3 mg/Kg 125 40 - 140 12 30

Benzo[b]fluoranthene 25.0 32.6 mg/Kg 131 40 - 140 1 30

Benzo[g,h,i]perylene 25.0 38.9 * mg/Kg 155 40 - 140 7 30

Benzo[k]fluoranthene 25.0 33.5 mg/Kg 134 40 - 140 10 30

Chrysene 25.0 26.8 mg/Kg 107 40 - 140 14 30

Dibenz(a,h)anthracene 25.0 38.4 * mg/Kg 154 40 - 140 9 30

Fluoranthene 25.0 26.6 mg/Kg 106 40 - 140 21 30

Fluorene 25.0 28.9 mg/Kg 116 40 - 140 9 30

Indeno[1,2,3-cd]pyrene 25.0 39.5 * mg/Kg 158 40 - 140 17 30

2-Methylnaphthalene 25.0 25.6 mg/Kg 102 40 - 140 24 30

Naphthalene 25.0 27.1 mg/Kg 108 40 - 140 18 30

Phenanthrene 25.0 27.6 mg/Kg 110 40 - 140 18 30

Pyrene 25.0 26.7 mg/Kg 107 40 - 140 20 30

Method: MAVPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC)

Client Sample ID: Method BlankLab Sample ID: MB 490-485021/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485854 Prep Batch: 485021

RL MDL

Methyl tert-butyl ether 0.050 U 0.050 0.012 mg/Kg 12/21/17 11:21 12/26/17 15:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0180.050 mg/Kg 12/21/17 11:21 12/26/17 15:54 1Benzene

0.15 U 0.0170.15 mg/Kg 12/21/17 11:21 12/26/17 15:54 1Toluene

0.050 U 0.0190.050 mg/Kg 12/21/17 11:21 12/26/17 15:54 1Ethylbenzene

0.20 U 0.0150.20 mg/Kg 12/21/17 11:21 12/26/17 15:54 1m-Xylene & p-Xylene

0.10 U 0.0150.10 mg/Kg 12/21/17 11:21 12/26/17 15:54 1o-Xylene

0.25 U 0.120.25 mg/Kg 12/21/17 11:21 12/26/17 15:54 1Naphthalene

5.0 U 2.65.0 mg/Kg 12/21/17 11:21 12/26/17 15:54 1C5-C8 Aliphatics (unadjusted)

5.0 U 2.55.0 mg/Kg 12/21/17 11:21 12/26/17 15:54 1C9-C12 Aliphatics (unadjusted)

5.0 U 3.05.0 mg/Kg 12/21/17 11:21 12/26/17 15:54 1C9-C10 Aromatics

2,5-Dibromotoluene (fid) 96 70 - 130 12/26/17 15:54 1

MB MB

Surrogate

12/21/17 11:21

Dil FacPrepared AnalyzedQualifier Limits%Recovery

98 12/21/17 11:21 12/26/17 15:54 12,5-Dibromotoluene (pid) 70 - 130

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-485021/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485854 Prep Batch: 485021

Methyl tert-butyl ether 5.00 4.68 mg/Kg 94 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 5.00 5.01 mg/Kg 100 70 - 130

Toluene 5.00 5.01 mg/Kg 100 70 - 130

Ethylbenzene 5.00 5.12 mg/Kg 102 70 - 130

m-Xylene & p-Xylene 10.0 10.2 mg/Kg 102 70 - 130
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QC Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Method: MAVPH - Massachusetts - Volatile Petroleum Hydrocarbons (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-485021/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485854 Prep Batch: 485021

o-Xylene 5.00 5.10 mg/Kg 102 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Naphthalene 5.00 4.68 mg/Kg 94 70 - 130

C5-C8 Aliphatics (unadjusted) 15.0 14.8 mg/Kg 99 70 - 130

C9-C12 Aliphatics (unadjusted) 10.0 10.1 mg/Kg 101 70 - 130

C9-C10 Aromatics 5.00 5.34 mg/Kg 107 70 - 130

2,5-Dibromotoluene (fid) 70 - 130

Surrogate

101

LCS LCS

Qualifier Limits%Recovery

1002,5-Dibromotoluene (pid) 70 - 130

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-485021/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485854 Prep Batch: 485021

Methyl tert-butyl ether 5.00 4.56 mg/Kg 91 70 - 130 2 25

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Benzene 5.00 4.90 mg/Kg 98 70 - 130 2 25

Toluene 5.00 4.91 mg/Kg 98 70 - 130 2 25

Ethylbenzene 5.00 5.04 mg/Kg 101 70 - 130 2 25

m-Xylene & p-Xylene 10.0 10.0 mg/Kg 100 70 - 130 2 25

o-Xylene 5.00 5.00 mg/Kg 100 70 - 130 2 25

Naphthalene 5.00 4.51 mg/Kg 90 70 - 130 4 25

C5-C8 Aliphatics (unadjusted) 15.0 14.3 mg/Kg 95 70 - 130 4 25

C9-C12 Aliphatics (unadjusted) 10.0 10.1 mg/Kg 101 70 - 130 0 25

C9-C10 Aromatics 5.00 5.26 mg/Kg 105 70 - 130 2 25

2,5-Dibromotoluene (fid) 70 - 130

Surrogate

96

LCSD LCSD

Qualifier Limits%Recovery

962,5-Dibromotoluene (pid) 70 - 130

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC)

Client Sample ID: Method BlankLab Sample ID: MB 490-485083/1-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 484995 Prep Batch: 485083

RL MDL

C9-C18 Aliphatics 1000 U 1000 240 mg/Kg 12/21/17 13:02 12/22/17 06:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1000 U 5001000 mg/Kg 12/21/17 13:02 12/22/17 06:57 1C19-C36 Aliphatics

1-Chlorooctadecane 95 40 - 140 12/22/17 06:57 1

MB MB

Surrogate

12/21/17 13:02

Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 490-485083/1-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485108 Prep Batch: 485083

RL MDL

C11-C22 Aromatics (unadjusted) 1000 U 1000 490 mg/Kg 12/21/17 13:02 12/21/17 16:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2-Bromonaphthalene 118 40 - 140 12/21/17 16:41 1

MB MB

Surrogate

12/21/17 13:02

Dil FacPrepared AnalyzedQualifier Limits%Recovery

111 12/21/17 13:02 12/21/17 16:41 12-Fluorobiphenyl 40 - 140

116 12/21/17 13:02 12/21/17 16:41 1o-Terphenyl 40 - 140

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-485083/2-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 484995 Prep Batch: 485083

C9-C18 Aliphatics 150 1000 U mg/Kg 54 40 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

C19-C36 Aliphatics 200 1000 U mg/Kg 81 40 - 140

1-Chlorooctadecane 40 - 140

Surrogate

84

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-485083/2-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485108 Prep Batch: 485083

C11-C22 Aromatics (unadjusted) 425 1000 U mg/Kg 101 40 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Acenaphthene 25.0 31.1 J mg/Kg 124 40 - 140

Acenaphthylene 25.0 29.0 J mg/Kg 116 40 - 140

Anthracene 25.0 27.6 J mg/Kg 110 40 - 140

Benzo[a]anthracene 25.0 50 U mg/Kg 83 40 - 140

Benzo[a]pyrene 25.0 26.3 J mg/Kg 105 40 - 140

Benzo[b]fluoranthene 25.0 50 U mg/Kg 90 40 - 140

Benzo[g,h,i]perylene 25.0 29.7 J mg/Kg 119 40 - 140

Benzo[k]fluoranthene 25.0 31.2 J mg/Kg 125 40 - 140

Chrysene 25.0 30.1 J mg/Kg 120 40 - 140

Dibenz(a,h)anthracene 25.0 29.8 J mg/Kg 119 40 - 140

Fluoranthene 25.0 30.1 J mg/Kg 120 40 - 140

Fluorene 25.0 26.3 J mg/Kg 105 40 - 140

Indeno[1,2,3-cd]pyrene 25.0 20.4 J mg/Kg 82 40 - 140

2-Methylnaphthalene 25.0 28.1 J mg/Kg 112 40 - 140

Naphthalene 25.0 25.1 J mg/Kg 100 40 - 140

Phenanthrene 25.0 24.0 J mg/Kg 96 40 - 140

Pyrene 25.0 29.6 J mg/Kg 118 40 - 140

2-Bromonaphthalene 40 - 140

Surrogate

105

LCS LCS

Qualifier Limits%Recovery

992-Fluorobiphenyl 40 - 140

96o-Terphenyl 40 - 140
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QC Sample Results
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Method: MA-EPH - Massachusetts - Extractable Petroleum Hydrocarbons (GC) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-485083/3-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 484995 Prep Batch: 485083

C9-C18 Aliphatics 150 1000 U mg/Kg 44 40 - 140 20 25

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

C19-C36 Aliphatics 200 1000 U mg/Kg 71 40 - 140 13 25

1-Chlorooctadecane 40 - 140

Surrogate

74

LCSD LCSD

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-485083/3-C
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 485108 Prep Batch: 485083

C11-C22 Aromatics (unadjusted) 425 1000 U mg/Kg 82 40 - 140 20 25

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Acenaphthene 25.0 29.4 J mg/Kg 118 40 - 140 5 25

Acenaphthylene 25.0 27.8 J mg/Kg 111 40 - 140 4 25

Anthracene 25.0 22.2 J mg/Kg 89 40 - 140 22 25

Benzo[a]anthracene 25.0 50 U mg/Kg 75 40 - 140 10 25

Benzo[a]pyrene 25.0 24.3 J mg/Kg 97 40 - 140 8 25

Benzo[b]fluoranthene 25.0 50 U mg/Kg 85 40 - 140 6 25

Benzo[g,h,i]perylene 25.0 27.1 J mg/Kg 109 40 - 140 9 25

Benzo[k]fluoranthene 25.0 28.9 J mg/Kg 116 40 - 140 7 25

Chrysene 25.0 27.9 J mg/Kg 111 40 - 140 8 25

Dibenz(a,h)anthracene 25.0 26.6 J mg/Kg 106 40 - 140 12 25

Fluoranthene 25.0 27.3 J mg/Kg 109 40 - 140 10 25

Fluorene 25.0 26.7 J mg/Kg 107 40 - 140 1 25

Indeno[1,2,3-cd]pyrene 25.0 50 U mg/Kg 76 40 - 140 7 25

2-Methylnaphthalene 25.0 26.8 J mg/Kg 107 40 - 140 5 25

Naphthalene 25.0 24.0 J mg/Kg 96 40 - 140 5 25

Phenanthrene 25.0 22.4 J mg/Kg 90 40 - 140 7 25

Pyrene 25.0 27.2 J mg/Kg 109 40 - 140 8 25

2-Bromonaphthalene 40 - 140

Surrogate

95

LCSD LCSD

Qualifier Limits%Recovery

892-Fluorobiphenyl 40 - 140

90o-Terphenyl 40 - 140

TestAmerica Nashville
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QC Association Summary
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

GC/MS Semi VOA

Prep Batch: 485083

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3541490-143466-1 LMW-12-08_12072017 Total/NA

Solid 3541490-143466-2 PMW-01_12072017 Total/NA

Solid 3541490-143466-3 MW-14-12D_12072017 Total/NA

Solid 3541MB 490-485083/1-C Method Blank Total/NA

Solid 3541LCS 490-485083/2-C Lab Control Sample Total/NA

Solid 3541LCSD 490-485083/3-C Lab Control Sample Dup Total/NA

Fraction Batch: 485092

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA EPH Frac 485083490-143466-1 LMW-12-08_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-2 PMW-01_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-3 MW-14-12D_12072017 Total/NA

Solid MA EPH Frac 485083MB 490-485083/1-C Method Blank Total/NA

Solid MA EPH Frac 485083LCS 490-485083/2-C Lab Control Sample Total/NA

Solid MA EPH Frac 485083LCSD 490-485083/3-C Lab Control Sample Dup Total/NA

Analysis Batch: 486984

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 485092490-143466-1 LMW-12-08_12072017 Total/NA

Solid 8270D 485092490-143466-2 PMW-01_12072017 Total/NA

Solid 8270D 485092490-143466-3 MW-14-12D_12072017 Total/NA

Solid 8270D 485092MB 490-485083/1-C Method Blank Total/NA

Solid 8270D 485092LCS 490-485083/2-C Lab Control Sample Total/NA

Solid 8270D 485092LCSD 490-485083/3-C Lab Control Sample Dup Total/NA

GC VOA

Prep Batch: 485021

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 5035490-143466-1 LMW-12-08_12072017 Total/NA

Solid 5035490-143466-2 PMW-01_12072017 Total/NA

Solid 5035490-143466-3 MW-14-12D_12072017 Total/NA

Solid 5035MB 490-485021/1-A Method Blank Total/NA

Solid 5035LCS 490-485021/2-A Lab Control Sample Total/NA

Solid 5035LCSD 490-485021/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 485854

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MAVPH 485021490-143466-1 LMW-12-08_12072017 Total/NA

Solid MAVPH 485021490-143466-1 LMW-12-08_12072017 Total/NA

Solid MAVPH 485021490-143466-2 PMW-01_12072017 Total/NA

Solid MAVPH 485021490-143466-3 MW-14-12D_12072017 Total/NA

Solid MAVPH 485021490-143466-3 MW-14-12D_12072017 Total/NA

Solid MAVPH 485021MB 490-485021/1-A Method Blank Total/NA

Solid MAVPH 485021LCS 490-485021/2-A Lab Control Sample Total/NA

Solid MAVPH 485021LCSD 490-485021/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 486466

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA VPH490-143466-1 LMW-12-08_12072017 Total/NA
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QC Association Summary
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

GC VOA (Continued)

Analysis Batch: 486466 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA VPH490-143466-2 PMW-01_12072017 Total/NA

Solid MA VPH490-143466-3 MW-14-12D_12072017 Total/NA

GC Semi VOA

Analysis Batch: 484995

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA-EPH 485092MB 490-485083/1-B Method Blank Total/NA

Solid MA-EPH 485092LCS 490-485083/2-B Lab Control Sample Total/NA

Solid MA-EPH 485092LCSD 490-485083/3-B Lab Control Sample Dup Total/NA

Prep Batch: 485083

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3541490-143466-1 LMW-12-08_12072017 Total/NA

Solid 3541490-143466-2 PMW-01_12072017 Total/NA

Solid 3541490-143466-3 MW-14-12D_12072017 Total/NA

Solid 3541MB 490-485083/1-B Method Blank Total/NA

Solid 3541MB 490-485083/1-C Method Blank Total/NA

Solid 3541LCS 490-485083/2-B Lab Control Sample Total/NA

Solid 3541LCS 490-485083/2-C Lab Control Sample Total/NA

Solid 3541LCSD 490-485083/3-B Lab Control Sample Dup Total/NA

Solid 3541LCSD 490-485083/3-C Lab Control Sample Dup Total/NA

Fraction Batch: 485092

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA EPH Frac 485083490-143466-1 LMW-12-08_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-1 LMW-12-08_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-2 PMW-01_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-2 PMW-01_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-3 MW-14-12D_12072017 Total/NA

Solid MA EPH Frac 485083490-143466-3 MW-14-12D_12072017 Total/NA

Solid MA EPH Frac 485083MB 490-485083/1-B Method Blank Total/NA

Solid MA EPH Frac 485083MB 490-485083/1-C Method Blank Total/NA

Solid MA EPH Frac 485083LCS 490-485083/2-B Lab Control Sample Total/NA

Solid MA EPH Frac 485083LCS 490-485083/2-C Lab Control Sample Total/NA

Solid MA EPH Frac 485083LCSD 490-485083/3-B Lab Control Sample Dup Total/NA

Solid MA EPH Frac 485083LCSD 490-485083/3-C Lab Control Sample Dup Total/NA

Analysis Batch: 485108

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA-EPH 485092490-143466-1 LMW-12-08_12072017 Total/NA

Solid MA-EPH 485092490-143466-2 PMW-01_12072017 Total/NA

Solid MA-EPH 485092490-143466-3 MW-14-12D_12072017 Total/NA

Solid MA-EPH 485092MB 490-485083/1-C Method Blank Total/NA

Solid MA-EPH 485092LCS 490-485083/2-C Lab Control Sample Total/NA

Solid MA-EPH 485092LCSD 490-485083/3-C Lab Control Sample Dup Total/NA

Analysis Batch: 485451

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA-EPH 485092490-143466-1 LMW-12-08_12072017 Total/NA

TestAmerica Nashville
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QC Association Summary
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

GC Semi VOA (Continued)

Analysis Batch: 485451 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA-EPH 485092490-143466-1 LMW-12-08_12072017 Total/NA

Solid MA-EPH 485092490-143466-2 PMW-01_12072017 Total/NA

Solid MA-EPH 485092490-143466-2 PMW-01_12072017 Total/NA

Solid MA-EPH 485092490-143466-3 MW-14-12D_12072017 Total/NA

Solid MA-EPH 485092490-143466-3 MW-14-12D_12072017 Total/NA

Analysis Batch: 485478

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid MA-EPH490-143466-1 LMW-12-08_12072017 Total/NA

Solid MA-EPH490-143466-2 PMW-01_12072017 Total/NA

Solid MA-EPH490-143466-3 MW-14-12D_12072017 Total/NA

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-143466-1
Project/Site: RACER Lansing

Client Sample ID: LMW-12-08_12072017 Lab Sample ID: 490-143466-1
Matrix: SolidDate Collected: 12/07/17 08:10

Date Received: 12/20/17 10:35

Prep 3541 ZXS12/21/17 13:02 TAL NSH485083

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.03 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis 8270D 1 486984 12/31/17 16:16 KME TAL NSHTotal/NA

Analysis MA VPH 1 486466 12/28/17 16:23 FKG TAL NSHTotal/NA

Prep 5035 485021 12/21/17 11:25 JLP TAL NSHTotal/NA 1.01 g 10.0 mL

Analysis MAVPH 10 485854 12/26/17 16:26 AK1 TAL NSHTotal/NA 0.1 mL 5 mL

Prep 5035 485021 12/21/17 11:25 JLP TAL NSHTotal/NA 1.01 g 10.0 mL

Analysis MAVPH 1 485854 12/26/17 18:03 AK1 TAL NSHTotal/NA 0.1 mL 5 mL

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.03 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 10 485108 12/22/17 10:35 PRB TAL NSHTotal/NA

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.03 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 5 485451 12/23/17 04:03 GMH TAL NSHTotal/NA

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.03 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 50 485451 12/23/17 04:31 GMH TAL NSHTotal/NA

Analysis MA-EPH 1 485478 12/22/17 15:58 PRB TAL NSHTotal/NA

Client Sample ID: PMW-01_12072017 Lab Sample ID: 490-143466-2
Matrix: SolidDate Collected: 12/07/17 09:05

Date Received: 12/20/17 10:35

Prep 3541 ZXS12/21/17 13:02 TAL NSH485083

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis 8270D 1 486984 12/31/17 16:37 KME TAL NSHTotal/NA

Analysis MA VPH 1 486466 12/28/17 16:23 FKG TAL NSHTotal/NA

Prep 5035 485021 12/21/17 11:25 JLP TAL NSHTotal/NA 1.03 g 10.0 mL

Analysis MAVPH 1 485854 12/26/17 19:40 AK1 TAL NSHTotal/NA 0.1 mL 5 mL

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 10 485108 12/22/17 11:01 PRB TAL NSHTotal/NA

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 5 485451 12/23/17 05:00 GMH TAL NSHTotal/NA

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 50 485451 12/23/17 05:29 GMH TAL NSHTotal/NA

Analysis MA-EPH 1 485478 12/22/17 15:58 PRB TAL NSHTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-143466-1
Project/Site: RACER Lansing

Client Sample ID: MW-14-12D_12072017 Lab Sample ID: 490-143466-3
Matrix: SolidDate Collected: 12/07/17 09:25

Date Received: 12/20/17 10:35

Prep 3541 ZXS12/21/17 13:02 TAL NSH485083

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis 8270D 1 486984 12/31/17 16:57 KME TAL NSHTotal/NA

Analysis MA VPH 1 486466 12/28/17 16:23 FKG TAL NSHTotal/NA

Prep 5035 485021 12/21/17 11:25 JLP TAL NSHTotal/NA 1.02 g 10.0 mL

Analysis MAVPH 10 485854 12/26/17 17:31 AK1 TAL NSHTotal/NA 0.1 mL 5 mL

Prep 5035 485021 12/21/17 11:25 JLP TAL NSHTotal/NA 1.02 g 10.0 mL

Analysis MAVPH 1 485854 12/26/17 21:17 AK1 TAL NSHTotal/NA 0.1 mL 5 mL

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 10 485108 12/22/17 11:26 PRB TAL NSHTotal/NA

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 5 485451 12/23/17 05:57 GMH TAL NSHTotal/NA

Prep 3541 485083 12/21/17 13:02 ZXS TAL NSHTotal/NA 1.02 g 10 mL

Fraction MA EPH Frac 485092 12/21/17 13:20 ZXS TAL NSHTotal/NA 1 mL 1 mL

Analysis MA-EPH 50 485451 12/23/17 06:25 GMH TAL NSHTotal/NA

Analysis MA-EPH 1 485478 12/22/17 15:58 PRB TAL NSHTotal/NA

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177
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Method Summary
TestAmerica Job ID: 490-143466-1Client: ARCADIS U.S., Inc.

Project/Site: RACER Lansing

Method Method Description LaboratoryProtocol

MA DEP8270D Semivolatile Organic Compounds (GC/MS) TAL NSH

MA DEPMA VPH Massachusetts - Volatile Petroleum Hydrocarbons (GC) TAL NSH

MA DEPMAVPH Massachusetts - Volatile Petroleum Hydrocarbons (GC) TAL NSH

MA DEPMA-EPH Massachusetts - Extractable Petroleum Hydrocarbons (GC) TAL NSH

Protocol References:

MA DEP = Massachusetts Department Of Environmental Protection

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-143466-1
Project/Site: RACER Lansing

Laboratory: TestAmerica Nashville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

A2LA NA:  NELAP & A2LAA2LA 12-31-19

A2LA ISO/IEC 17025 0453.07 12-31-19

Alaska (UST) State Program 10 UST-087 01-01-18 *

Arizona State Program 9 AZ0473 05-05-18

Arkansas DEQ State Program 6 88-0737 04-25-18

California State Program 9 2938 10-31-18

Connecticut State Program 1 PH-0220 12-31-19

Florida NELAP 4 E87358 06-30-18

Georgia State Program 4 E87358(FL)/453.07(A2L

A)

06-30-18

Illinois NELAP 5 200010 12-09-18

Iowa State Program 7 131 04-01-18

Kansas NELAP 7 E-10229 12-31-17 *

Kentucky (UST) State Program 4 19 06-30-18

Kentucky (WW) State Program 4 90038 12-31-18

Louisiana NELAP 6 30613 06-30-18

Maine State Program 1 TN00032 11-03-19

Maryland State Program 3 316 03-31-18

Massachusetts State Program 1 M-TN032 06-30-18

Minnesota NELAP 5 047-999-345 12-31-18

Mississippi State Program 4 N/A 06-30-18

Montana (UST) State Program 8 NA 02-24-20

Nevada State Program 9 TN00032 07-31-18

New Hampshire NELAP 1 2963 10-09-18

New Jersey NELAP 2 TN965 06-30-18

New York NELAP 2 11342 03-31-18

North Carolina (WW/SW) State Program 4 387 12-31-18

North Dakota State Program 8 R-146 06-30-18

Ohio VAP State Program 5 CL0033 07-06-19

Oklahoma State Program 6 9412 08-31-18

Oregon NELAP 10 TN200001 04-27-18

Pennsylvania NELAP 3 68-00585 06-30-18

Rhode Island State Program 1 LAO00268 12-30-17 *

South Carolina State Program 4 84009 (001) 02-28-18

Tennessee State Program 4 2008 02-23-20

Texas NELAP 6 T104704077 08-31-18

USDA Federal P330-13-00306 12-01-19

Utah NELAP 8 TN00032 07-31-18

Virginia NELAP 3 460152 06-14-18

Washington State Program 10 C789 07-19-18

West Virginia DEP State Program 3 219 02-28-18

Wisconsin State Program 5 998020430 08-31-18

Wyoming (UST) A2LA 8 453.07 12-31-19

Laboratory: TestAmerica Canton
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

California 29279State Program 02-23-18

Connecticut State Program 1 PH-0590 12-31-17 *

Florida NELAP 4 E87225 06-30-18

TestAmerica Nashville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Page 23 of 30 1/3/2018

1

2

3

4

5

6

7

8

9

10

11

12



Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-143466-1
Project/Site: RACER Lansing

Laboratory: TestAmerica Canton (Continued)
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

Illinois 2000045NELAP 07-31-18

Kansas NELAP 7 E-10336 01-31-18 *

Kentucky (UST) State Program 4 58 02-23-18

Kentucky (WW) State Program 4 98016 12-31-17 *

Minnesota NELAP 5 039-999-348 12-31-17 *

Minnesota (Petrofund) State Program 1 3506 07-31-18

Nevada State Program 9 OH-000482008A 07-31-18

New Jersey NELAP 2 OH001 06-30-18

New York NELAP 2 10975 03-31-18

Ohio VAP State Program 5 CL0024 09-06-19

Oregon NELAP 10 4062 02-23-18

Pennsylvania NELAP 3 68-00340 08-31-18

Texas NELAP 6 T104704517-17-9 08-31-18

USDA Federal P330-16-00404 12-28-19

Virginia NELAP 3 460175 09-14-18

Washington State Program 10 C971 01-12-18 *

West Virginia DEP State Program 3 210 12-31-17 *

TestAmerica Nashville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Page 24 of 30 1/3/2018

1

2

3

4

5

6

7

8

9

10

11

12



Page 25 of 30 1/3/2018

1

2

3

4

5

6

7

8

9

10

11

12



Page 26 of 30 1/3/2018

1

2

3

4

5

6

7

8

9

10

11

12



1

Klingensmith, Leah

From: Christensen, Randy <Randy.Christensen@arcadis.com>

Sent: Wednesday, January 03, 2018 1:45 PM

To: Klingensmith, Leah

Subject: RE: TestAmerica  files from 490-143466-1 RACER Lansing

Attachments: Pages from RPT.COC.S86083.01(01)_B0064479.2017.00402__RACER_PLANT_2_LNAPL.pdf

-External Email- 

No.  The sample ID’s should be as follows: 

 

• Sample 86083.01 time 0810 = LMW-12-08_12072017 

• Sample 86083.01 time 0905 = PMW-01_12072017 

• Sample 86083.01 time 0925 = MW-14-12D_12072017 

 

Make sense?  See attached COC from Arcadis and the supporting COC from Merit for additional information. 

 

Any questions let me know. 

 
Thanks 
Randy Christensen PE (MI) | Certified Project Manager 1 | Randy.Christensen@Arcadis.com 
Arcadis | Arcadis of Michigan, LLC 
28550 Cabot Drive, Suite 500, Novi, MI | 48377 | USA 
T. +1 810 225 1940 | M. + 1 517 819 8800 | F. + 1 248 994 2241  
 
Connect with us! www.arcadis.com | LinkedIn | Twitter | Facebook 

 

 
 
Be green, leave it on the screen.  

 

 

 

From: Klingensmith, Leah [mailto:leah.klingensmith@testamericainc.com]  

Sent: Wednesday, January 3, 2018 2:25 PM 

To: Christensen, Randy <Randy.Christensen@arcadis.com> 

Subject: TestAmerica files from 490-143466-1 RACER Lansing 

 

 

 

Hello Randy, 
 
For this project, should the sample ID's all be the same with the different collection times? 
 
Thank you. 
 

Please let us know if we met your expectations by rating the service you received from 
TestAmerica on this project by visiting our website at: Project Feedback 
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2

LEAH KLINGENSMITH 
Project Manager 
 

TestAmerica Nashville  
THE LEADER IN ENVIRONMENTAL TESTING 

 
Tel: 615.301.5038 

 
Reference: [419932] 
Attachments: 1 

This email and any files transmitted with it are the property of Arcadis and its affiliates. All rights, including without limitation copyright, are reserved. This 
email contains information that may be confidential and may also be privileged. It is for the exclusive use of the intended recipient(s). If you are not an 
intended recipient, please note that any form of distribution, copying or use of this communication or the information in it is strictly prohibited and may be 
unlawful. If you have received this communication in error, please return it to the sender and then delete the email and destroy any copies of it. While 
reasonable precautions have been taken to ensure that no software or viruses are present in our emails, we cannot guarantee that this email or any 
attachment is virus free or has not been intercepted or changed. Any opinions or other information in this email that do not relate to the official business 
of Arcadis are neither given nor endorsed by it.  
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Analytical Laboratory Report

Report ID: S86083.01(01)
Generated on 12/21/2017
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Attention: Alex Villhauer Merit Laboratories, Inc.
Arcadis 2680 East Lansing Drive
300 South Washington Square East Lansing, MI 48823
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Phone: 616-780-3277     FAX: 248-994-2241 Contacts for report questions:
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Barbara Ball (bball@meritlabs.com)
Addtional Contacts: Kristen Padron, Randy Christensen

Report Summary
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Analytical Laboratory Report

General Report Notes
Analytical results relate only to the samples tested, in the condition received by the laboratory.
Methods may be modified for improved performance.
Results reported on a dry weight basis where applicable.
'Not detected' indicates that parameter was not found at a level equal to or greater than the reporting limit (RL).
40 CFR Part 136 Table II Required Containers, Preservation Techniques and Holding Times for the Clean Water Act specify that samples
for acrolein and acrylonitrile need to be preserved at a pH in the range of  4 to 5 or if not preserved, analyzed within 3 days of sampling.
QA/QC corresponding to this analytical report is a separate document with the same Merit ID reference and is available upon request.
Full accreditation certificates are available upon request.  Starred (*) analytes are not NELAP accredited.
Samples are held by the lab for 30 days from the final report date unless a written request to hold longer is provided by the client.
Report shall not be reproduced except in full, without the written approval of Merit Laboratories, Inc.
Limits for drinking water samples, are listed as the MCL Limits (Maximum Contaminant Level Concentrations)

Report Narrative
There is no additional narrative for this analytical report
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Analytical Laboratory Report

Laboratory Certifications
Authority Certification ID
Michigan DEQ #9956
DOD ELAP/ISO 17025 #69699
WBENC #2005110032
Ohio VAP #CL0002
Indiana DOH #C-MI-07
New York NELAC #11814
North Carolina DENR #680
North Carolina DOH #26702
Alaska CSLAP #17-001

Qualifier Descriptions
Qualifier Description
! Result is outside of stated limit criteria
B Compound also found in associated method blank
E Concentration exceeds calibration range
F Analysis run outside of holding time
G Estimated result due to extraction run outside of holding time
H Sample submitted and run outside of holding time
I Matrix interference with internal standard
J Estimated value less than reporting limit, but greater than MDL
L Elevated reporting limit due to low sample amount
M Result reported to MDL not RDL
O Analysis performed by outside laboratory.  See attached report.
R Preliminary result
S Surrogate recovery outside of control limits
T No correction for total solids
X Elevated reporting limit due to matrix interference
Y Elevated reporting limit due to high target concentration
b Value detected less than reporting limit, but greater than MDL
e Reported value estimated due to interference
j Analyte also found in associated method blank
p Benzo(b)Fluoranthene and Benzo(k)Fluoranthene integrated as one peak.
x Preserved from bulk sample

Glossary of Abbreviations
Abbreviation Description
RL/RDL Reporting Limit
MDL Method Detection Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
SW EPA SW 846 (Soil and Wastewater) Methods
E EPA Methods
SM Standard Methods
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Analytical Laboratory Report

Method Summary
Method Version
SW3550C SW 846 Method 3550C Revision 3 February 2007
SW5035A/8260C SW 846 Method 8260C Revision 3 August 2006 / 5035A Revision 1 July 2002
SW8082A SW 846 Method 8082A Revision 1 February 2007
SW8270D SW 846 Method 8270D Revision 4 February 2007
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Analytical Laboratory Report

Sample Summary (3 samples)
Sample ID Sample Tag Matrix Collected Date/Time
S86083.01 LMW-12-08_12072017 Oil 12/07/17 08:10
S86083.02 PMW-01_12072017 Oil 12/07/17 09:05
S86083.03 MW-14-12D_12072017 Oil 12/07/17 09:25
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Analytical Laboratory Report

Lab Sample ID: S86083.01
Sample Tag: LMW-12-08_12072017
Collected Date/Time: 12/07/2017 08:10
Matrix: Oil
COC Reference: 105390

Sample Containers
# Type Preservative(s) Refrigerated? Arrival Temp. (C) Thermometer #
1 8oz Glass None Yes 5.3 IR
1 40ml Glass None Yes 5.3 IR

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Extraction / Prep.
BNA Extraction* Completed SW3550C 12/18/17 16:00 PLB
Extraction, PCB* Completed SW3550C 12/15/17 18:30 PLB

Organics - PCBs/Pesticides
PCB List
PCB-1016* Not detected ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 12674-11-2 Y
PCB-1242* 15,000 ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 53469-21-9 Y
PCB-1221* Not detected ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 11104-28-2 Y
PCB-1232* Not detected ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 11141-16-5 Y
PCB-1248* Not detected ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 12672-29-6 Y
PCB-1254* Not detected ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 11097-69-1 Y
PCB-1260* Not detected ug/kg 3,000 SW8082A 12/18/17 18:01 JAN 11096-82-5 Y

Organics - Semi-Volatiles
Semi-Volatile Organics - MDEQ
Acenaphthene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 83-32-9 X
Acenaphthylene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 208-96-8 X
Anthracene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 120-12-7 X
Benzo(a)anthracene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 56-55-3 X
Benzo(b)fluoranthene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 205-99-2 X
Benzo(k)fluoranthene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 207-08-9 X
Benzo(ghi)perylene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 191-24-2 X
Benzo(a)pyrene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 50-32-8 X
bis(2-Chloroethoxy)methane* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 111-91-1 X
bis(2-Chloroethyl)ether* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 111-44-4 X
bis(2-Chloroisopropyl)ether* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 108-60-1 X
bis(2-Ethylhexyl)phthalate* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 117-81-7 X
4-Bromophenyl phenyl ether* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 101-55-3 X
Butyl benzyl phthalate* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 85-68-7 X
4-Chloroaniline* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 106-47-8 X
2-Chloronaphthalene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 91-58-7 X
4-Chloro-3-methylphenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 59-50-7 X
2-Chlorophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 95-57-8 X
4-Chlorophenyl phenyl ether* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 7005-72-3 X
Chrysene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 218-01-9 X
p,m-Cresol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 3/4-CRESOLX
o-Cresol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 95-48-7 X
Dibenzo(ah)anthracene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 53-70-3 X
Dibenzofuran* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 132-64-9 X
di-n-Butyl phthalate* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 84-74-2 X

Y-Elevated reporting limit due to high target concentration
X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.01 (continued)
Sample Tag: LMW-12-08_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Semi-Volatiles (continued)
Semi-Volatile Organics - MDEQ  (continued)
1,2-Dichlorobenzene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 95-50-1 X
1,3-Dichlorobenzene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 541-73-1 X
1,4-Dichlorobenzene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 106-46-7 X
3,3'-Dichlorobenzidine* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 91-94-1 X
2,4-Dichlorophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 120-83-2 X
Diethyl phthalate* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 84-66-2 X
2,4-Dimethylphenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 105-67-9 X
Dimethyl phthalate* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 131-11-3 X
4,6-Dinitro-2-methylphenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 534-52-1 X
2,4-Dinitrophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 51-28-5 X
2,4-Dinitrotoluene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 121-14-2 X
2,6-Dinitrotoluene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 606-20-2 X
1,2-Diphenylhydrazine* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 122-66-7 X
di-n-Octyl phthalate* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 117-84-0 X
Fluoranthene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 206-44-0 X
Fluorene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 86-73-7 X
Hexachlorobenzene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 118-74-1 X
Hexachlorobutadiene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 87-68-3 X
Hexachlorocyclopentadiene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 77-47-4 X
Hexachloroethane* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 67-72-1 X
Indeno(1,2,3-cd)pyrene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 193-39-5 X
Isophorone* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 78-59-1 X
2-Methylnaphthalene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 91-57-6 X
Naphthalene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 91-20-3 X
2-Nitroaniline* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 88-74-4 X
3-Nitroaniline* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 99-09-2 X
4-Nitroaniline* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 100-01-6 X
Nitrobenzene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 98-95-3 X
2-Nitrophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 88-75-5 X
4-Nitrophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 100-02-7 X
N-Nitrosodiphenylamine* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 86-30-6 X
N-Nitrosodi-n-propylamine* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 621-64-7 X
Pentachlorophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 87-86-5 X
Phenanthrene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 85-01-8 X
Phenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 108-95-2 X
Pyrene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 129-00-0 X
1,2,4-Trichlorobenzene* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 120-82-1 X
2,4,5-Trichlorophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 95-95-4 X
2,4,6-Trichlorophenol* Not detected ug/kg 80,000 SW8270D 12/19/17 00:34 PL 88-06-2 X

Organics - Volatiles
Volatile Organics
Diethyl ether* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 60-29-7 X
Acetone* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 13:43 JML 67-64-1 X
Methyl iodide* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 74-88-4 X
Carbon disulfide* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-15-0 X
tert-Methyl butyl ether (MTBE)* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 1634-04-4 X
Acrylonitrile* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 107-13-1 X

X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.01 (continued)
Sample Tag: LMW-12-08_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Volatiles (continued)
Volatile Organics  (continued)
2-Butanone (MEK)* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 13:43 JML 78-93-3 X
Dichlorodifluoromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-71-8 X
Chloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 74-87-3 X
Vinyl chloride* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-01-4 X
Bromomethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 74-83-9 X
Chloroethane* 3,900 ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-00-3 X
Trichlorofluoromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-69-4 X
1,1-Dichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-35-4 X
Methylene chloride* Not detected ug/kg 1,000 SW5035A/8260C 12/20/17 13:43 JML 75-09-2 X
trans-1,2-Dichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 156-60-5 X
1,1-Dichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-34-3 X
cis-1,2-Dichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 156-59-2 X
Tetrahydrofuran* Not detected ug/kg 10,000 SW5035A/8260C 12/20/17 13:43 JML 109-99-9 X
Chloroform* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 67-66-3 X
Bromochloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 74-97-5 X
1,1,1-Trichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 71-55-6 X
4-Methyl-2-pentanone (MIBK)* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 13:43 JML 108-10-1 X
2-Hexanone* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 13:43 JML 591-78-6 X
Carbon tetrachloride* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 56-23-5 X
Benzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 71-43-2 X
1,2-Dichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 107-06-2 X
Trichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 79-01-6 X
1,2-Dichloropropane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 78-87-5 X
Bromodichloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-27-4 X
Dibromomethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 74-95-3 X
cis-1,3-Dichloropropene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 10061-01-5 X
Toluene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 108-88-3 X
trans-1,3-Dichloropropene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 10061-02-6 X
1,1,2-Trichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 79-00-5 X
Tetrachloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 127-18-4 X
trans-1,4-Dichloro-2-butene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 110-57-6 X
Dibromochloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 124-48-1 X
1,2-Dibromoethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 106-93-4 X
Chlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 108-90-7 X
1,1,1,2-Tetrachloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 630-20-6 X
Ethylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 100-41-4 X
p,m-Xylene* Not detected ug/kg 1,000 SW5035A/8260C 12/20/17 13:43 JML X
o-Xylene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 95-47-6 X
Styrene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 100-42-5 X
Isopropylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 98-82-8 X
Bromoform* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 75-25-2 X
1,1,2,2-Tetrachloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 79-34-5 X
1,2,3-Trichloropropane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 96-18-4 X
n-Propylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 103-65-1 X
Bromobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 108-86-1 X
1,3,5-Trimethylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 108-67-8 X
tert-Butylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 98-06-6 X
1,2,4-Trimethylbenzene* 700 ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 95-63-6 X

X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.01 (continued)
Sample Tag: LMW-12-08_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Volatiles (continued)
Volatile Organics  (continued)
sec-Butylbenzene* 800 ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 135-98-8 X
p-Isopropyltoluene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 99-87-6 X
1,3-Dichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 541-73-1 X
1,4-Dichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 106-46-7 X
1,2-Dichlorobenzene* Not detected ug/kg 1,000 SW5035A/8260C 12/20/17 13:43 JML 95-50-1 X
1,2,3-Trimethylbenzene* 600 ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 526-73-8 X
n-Butylbenzene* 1,200 ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 104-51-8 X
Hexachloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 67-72-1 X
1,2-Dibromo-3-chloropropane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 96-12-8 X
1,2,4-Trichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 120-82-1 X
1,2,3-Trichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 13:43 JML 87-61-6 X
Naphthalene* Not detected ug/kg 1,000 SW5035A/8260C 12/20/17 13:43 JML 91-20-3 X
2-Methylnaphthalene* 2,000 ug/kg 1,000 SW5035A/8260C 12/20/17 13:43 JML 91-57-6 X

X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.02
Sample Tag: PMW-01_12072017
Collected Date/Time: 12/07/2017 09:05
Matrix: Oil
COC Reference: 105390

Sample Containers
# Type Preservative(s) Refrigerated? Arrival Temp. (C) Thermometer #
1 8oz Glass None Yes 5.3 IR
1 40ml Glass None Yes 5.3 IR

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Extraction / Prep.
BNA Extraction* Completed SW3550C 12/18/17 16:00 PLB
Extraction, PCB* Completed SW3550C 12/15/17 18:30 PLB

Organics - PCBs/Pesticides
PCB List
PCB-1016* Not detected ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 12674-11-2 Y
PCB-1242* 30,000 ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 53469-21-9 Y
PCB-1221* Not detected ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 11104-28-2 Y
PCB-1232* Not detected ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 11141-16-5 Y
PCB-1248* Not detected ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 12672-29-6 Y
PCB-1254* Not detected ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 11097-69-1 Y
PCB-1260* Not detected ug/kg 3,000 SW8082A 12/18/17 17:50 JAN 11096-82-5 Y

Organics - Semi-Volatiles
Semi-Volatile Organics - MDEQ
Acenaphthene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 83-32-9 X
Acenaphthylene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 208-96-8 X
Anthracene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 120-12-7 X
Benzo(a)anthracene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 56-55-3 X
Benzo(b)fluoranthene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 205-99-2 X
Benzo(k)fluoranthene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 207-08-9 X
Benzo(ghi)perylene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 191-24-2 X
Benzo(a)pyrene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 50-32-8 X
bis(2-Chloroethoxy)methane* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 111-91-1 X
bis(2-Chloroethyl)ether* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 111-44-4 X
bis(2-Chloroisopropyl)ether* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 108-60-1 X
bis(2-Ethylhexyl)phthalate* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 117-81-7 X
4-Bromophenyl phenyl ether* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 101-55-3 X
Butyl benzyl phthalate* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 85-68-7 X
4-Chloroaniline* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 106-47-8 X
2-Chloronaphthalene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 91-58-7 X
4-Chloro-3-methylphenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 59-50-7 X
2-Chlorophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 95-57-8 X
4-Chlorophenyl phenyl ether* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 7005-72-3 X
Chrysene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 218-01-9 X
p,m-Cresol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 3/4-CRESOLX
o-Cresol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 95-48-7 X
Dibenzo(ah)anthracene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 53-70-3 X
Dibenzofuran* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 132-64-9 X
di-n-Butyl phthalate* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 84-74-2 X

Y-Elevated reporting limit due to high target concentration
X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.02 (continued)
Sample Tag: PMW-01_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Semi-Volatiles (continued)
Semi-Volatile Organics - MDEQ  (continued)
1,2-Dichlorobenzene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 95-50-1 X
1,3-Dichlorobenzene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 541-73-1 X
1,4-Dichlorobenzene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 106-46-7 X
3,3'-Dichlorobenzidine* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 91-94-1 X
2,4-Dichlorophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 120-83-2 X
Diethyl phthalate* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 84-66-2 X
2,4-Dimethylphenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 105-67-9 X
Dimethyl phthalate* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 131-11-3 X
4,6-Dinitro-2-methylphenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 534-52-1 X
2,4-Dinitrophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 51-28-5 X
2,4-Dinitrotoluene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 121-14-2 X
2,6-Dinitrotoluene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 606-20-2 X
1,2-Diphenylhydrazine* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 122-66-7 X
di-n-Octyl phthalate* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 117-84-0 X
Fluoranthene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 206-44-0 X
Fluorene* 165,000 ug/kg 78,000 SW8270D 12/19/17 01:03 PL 86-73-7 X
Hexachlorobenzene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 118-74-1 X
Hexachlorobutadiene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 87-68-3 X
Hexachlorocyclopentadiene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 77-47-4 X
Hexachloroethane* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 67-72-1 X
Indeno(1,2,3-cd)pyrene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 193-39-5 X
Isophorone* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 78-59-1 X
2-Methylnaphthalene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 91-57-6 X
Naphthalene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 91-20-3 X
2-Nitroaniline* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 88-74-4 X
3-Nitroaniline* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 99-09-2 X
4-Nitroaniline* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 100-01-6 X
Nitrobenzene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 98-95-3 X
2-Nitrophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 88-75-5 X
4-Nitrophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 100-02-7 X
N-Nitrosodiphenylamine* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 86-30-6 X
N-Nitrosodi-n-propylamine* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 621-64-7 X
Pentachlorophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 87-86-5 X
Phenanthrene* 174,000 ug/kg 78,000 SW8270D 12/19/17 01:03 PL 85-01-8 X
Phenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 108-95-2 X
Pyrene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 129-00-0 X
1,2,4-Trichlorobenzene* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 120-82-1 X
2,4,5-Trichlorophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 95-95-4 X
2,4,6-Trichlorophenol* Not detected ug/kg 78,000 SW8270D 12/19/17 01:03 PL 88-06-2 X

Organics - Volatiles
Volatile Organics
Diethyl ether* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 60-29-7 Y
Acetone* Not detected ug/kg 50,000 SW5035A/8260C 12/19/17 18:59 JML 67-64-1 Y
Methyl iodide* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 74-88-4 Y
Carbon disulfide* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-15-0 Y
tert-Methyl butyl ether (MTBE)* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 1634-04-4 Y

X-Elevated reporting limit due to matrix interference
Y-Elevated reporting limit due to high target concentration
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Analytical Laboratory Report

Lab Sample ID: S86083.02 (continued)
Sample Tag: PMW-01_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Volatiles (continued)
Volatile Organics  (continued)
Acrylonitrile* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 107-13-1 Y
2-Butanone (MEK)* Not detected ug/kg 50,000 SW5035A/8260C 12/19/17 18:59 JML 78-93-3 Y
Dichlorodifluoromethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-71-8 Y
Chloromethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 74-87-3 Y
Vinyl chloride* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-01-4 Y
Bromomethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 74-83-9 Y
Chloroethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-00-3 Y
Trichlorofluoromethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-69-4 Y
1,1-Dichloroethene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-35-4 Y
Methylene chloride* Not detected ug/kg 10,000 SW5035A/8260C 12/19/17 18:59 JML 75-09-2 Y
trans-1,2-Dichloroethene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 156-60-5 Y
1,1-Dichloroethane* 162,000 ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-34-3 Y
cis-1,2-Dichloroethene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 156-59-2 Y
Tetrahydrofuran* Not detected ug/kg 100,000 SW5035A/8260C 12/19/17 18:59 JML 109-99-9 Y
Chloroform* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 67-66-3 Y
Bromochloromethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 74-97-5 Y
1,1,1-Trichloroethane* 345,000 ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 71-55-6 Y
4-Methyl-2-pentanone (MIBK)* Not detected ug/kg 50,000 SW5035A/8260C 12/19/17 18:59 JML 108-10-1 Y
2-Hexanone* Not detected ug/kg 50,000 SW5035A/8260C 12/19/17 18:59 JML 591-78-6 Y
Carbon tetrachloride* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 56-23-5 Y
Benzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 71-43-2 Y
1,2-Dichloroethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 107-06-2 Y
Trichloroethene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 79-01-6 Y
1,2-Dichloropropane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 78-87-5 Y
Bromodichloromethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-27-4 Y
Dibromomethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 74-95-3 Y
cis-1,3-Dichloropropene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 10061-01-5 Y
Toluene* 7,000 ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 108-88-3 Y
trans-1,3-Dichloropropene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 10061-02-6 Y
1,1,2-Trichloroethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 79-00-5 Y
Tetrachloroethene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 127-18-4 Y
trans-1,4-Dichloro-2-butene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 110-57-6 Y
Dibromochloromethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 124-48-1 Y
1,2-Dibromoethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 106-93-4 Y
Chlorobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 108-90-7 Y
1,1,1,2-Tetrachloroethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 630-20-6 Y
Ethylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 100-41-4 Y
p,m-Xylene* Not detected ug/kg 10,000 SW5035A/8260C 12/19/17 18:59 JML Y
o-Xylene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 95-47-6 Y
Styrene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 100-42-5 Y
Isopropylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 98-82-8 Y
Bromoform* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 75-25-2 Y
1,1,2,2-Tetrachloroethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 79-34-5 Y
1,2,3-Trichloropropane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 96-18-4 Y
n-Propylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 103-65-1 Y
Bromobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 108-86-1 Y
1,3,5-Trimethylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 108-67-8 Y
tert-Butylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 98-06-6 Y

Y-Elevated reporting limit due to high target concentration
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Analytical Laboratory Report

Lab Sample ID: S86083.02 (continued)
Sample Tag: PMW-01_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Volatiles (continued)
Volatile Organics  (continued)
1,2,4-Trimethylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 95-63-6 Y
sec-Butylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 135-98-8 Y
p-Isopropyltoluene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 99-87-6 Y
1,3-Dichlorobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 541-73-1 Y
1,4-Dichlorobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 106-46-7 Y
1,2-Dichlorobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 95-50-1 Y
1,2,3-Trimethylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 526-73-8 Y
n-Butylbenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 104-51-8 Y
Hexachloroethane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 67-72-1 Y
1,2-Dibromo-3-chloropropane* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 96-12-8 Y
1,2,4-Trichlorobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 120-82-1 Y
1,2,3-Trichlorobenzene* Not detected ug/kg 5,000 SW5035A/8260C 12/19/17 18:59 JML 87-61-6 Y
Naphthalene* Not detected ug/kg 10,000 SW5035A/8260C 12/19/17 18:59 JML 91-20-3 Y
2-Methylnaphthalene* 20,000 ug/kg 10,000 SW5035A/8260C 12/19/17 18:59 JML 91-57-6 Y

Y-Elevated reporting limit due to high target concentration
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Analytical Laboratory Report

Lab Sample ID: S86083.03
Sample Tag: MW-14-12D_12072017
Collected Date/Time: 12/07/2017 09:25
Matrix: Oil
COC Reference: 105390

Sample Containers
# Type Preservative(s) Refrigerated? Arrival Temp. (C) Thermometer #
1 8oz Glass None Yes 5.3 IR
1 40ml Glass None Yes 5.3 IR

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Extraction / Prep.
BNA Extraction* Completed SW3550C 12/18/17 16:00 PLB
Extraction, PCB* Completed SW3550C 12/15/17 18:30 PLB

Organics - PCBs/Pesticides
PCB List
PCB-1016* Not detected ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 12674-11-2 Y
PCB-1242* Not detected ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 53469-21-9 Y
PCB-1221* Not detected ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 11104-28-2 Y
PCB-1232* Not detected ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 11141-16-5 Y
PCB-1248* Not detected ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 12672-29-6 Y
PCB-1254* 223,000 ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 11097-69-1 Y
PCB-1260* Not detected ug/kg 33,000 SW8082A 12/18/17 17:39 JAN 11096-82-5 Y

Organics - Semi-Volatiles
Semi-Volatile Organics - MDEQ
Acenaphthene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 83-32-9 X
Acenaphthylene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 208-96-8 X
Anthracene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 120-12-7 X
Benzo(a)anthracene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 56-55-3 X
Benzo(b)fluoranthene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 205-99-2 X
Benzo(k)fluoranthene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 207-08-9 X
Benzo(ghi)perylene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 191-24-2 X
Benzo(a)pyrene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 50-32-8 X
bis(2-Chloroethoxy)methane* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 111-91-1 X
bis(2-Chloroethyl)ether* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 111-44-4 X
bis(2-Chloroisopropyl)ether* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 108-60-1 X
bis(2-Ethylhexyl)phthalate* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 117-81-7 X
4-Bromophenyl phenyl ether* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 101-55-3 X
Butyl benzyl phthalate* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 85-68-7 X
4-Chloroaniline* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 106-47-8 X
2-Chloronaphthalene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 91-58-7 X
4-Chloro-3-methylphenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 59-50-7 X
2-Chlorophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 95-57-8 X
4-Chlorophenyl phenyl ether* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 7005-72-3 X
Chrysene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 218-01-9 X
p,m-Cresol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 3/4-CRESOLX
o-Cresol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 95-48-7 X
Dibenzo(ah)anthracene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 53-70-3 X
Dibenzofuran* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 132-64-9 X
di-n-Butyl phthalate* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 84-74-2 X

Y-Elevated reporting limit due to high target concentration
X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.03 (continued)
Sample Tag: MW-14-12D_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Semi-Volatiles (continued)
Semi-Volatile Organics - MDEQ  (continued)
1,2-Dichlorobenzene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 95-50-1 X
1,3-Dichlorobenzene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 541-73-1 X
1,4-Dichlorobenzene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 106-46-7 X
3,3'-Dichlorobenzidine* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 91-94-1 X
2,4-Dichlorophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 120-83-2 X
Diethyl phthalate* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 84-66-2 X
2,4-Dimethylphenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 105-67-9 X
Dimethyl phthalate* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 131-11-3 X
4,6-Dinitro-2-methylphenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 534-52-1 X
2,4-Dinitrophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 51-28-5 X
2,4-Dinitrotoluene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 121-14-2 X
2,6-Dinitrotoluene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 606-20-2 X
1,2-Diphenylhydrazine* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 122-66-7 X
di-n-Octyl phthalate* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 117-84-0 X
Fluoranthene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 206-44-0 X
Fluorene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 86-73-7 X
Hexachlorobenzene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 118-74-1 X
Hexachlorobutadiene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 87-68-3 X
Hexachlorocyclopentadiene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 77-47-4 X
Hexachloroethane* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 67-72-1 X
Indeno(1,2,3-cd)pyrene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 193-39-5 X
Isophorone* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 78-59-1 X
2-Methylnaphthalene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 91-57-6 X
Naphthalene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 91-20-3 X
2-Nitroaniline* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 88-74-4 X
3-Nitroaniline* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 99-09-2 X
4-Nitroaniline* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 100-01-6 X
Nitrobenzene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 98-95-3 X
2-Nitrophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 88-75-5 X
4-Nitrophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 100-02-7 X
N-Nitrosodiphenylamine* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 86-30-6 X
N-Nitrosodi-n-propylamine* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 621-64-7 X
Pentachlorophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 87-86-5 X
Phenanthrene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 85-01-8 X
Phenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 108-95-2 X
Pyrene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 129-00-0 X
1,2,4-Trichlorobenzene* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 120-82-1 X
2,4,5-Trichlorophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 95-95-4 X
2,4,6-Trichlorophenol* Not detected ug/kg 79,000 SW8270D 12/19/17 01:32 PL 88-06-2 X

Organics - Volatiles
Volatile Organics
Diethyl ether* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 60-29-7 X
Acetone* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 14:01 JML 67-64-1 X
Methyl iodide* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 74-88-4 X
Carbon disulfide* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-15-0 X
tert-Methyl butyl ether (MTBE)* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 1634-04-4 X
Acrylonitrile* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 107-13-1 X

X-Elevated reporting limit due to matrix interference
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Analytical Laboratory Report

Lab Sample ID: S86083.03 (continued)
Sample Tag: MW-14-12D_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Volatiles (continued)
Volatile Organics  (continued)
2-Butanone (MEK)* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 14:01 JML 78-93-3 X
Dichlorodifluoromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-71-8 X
Chloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 74-87-3 X
Vinyl chloride* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-01-4 X
Bromomethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 74-83-9 X
Chloroethane* 71,300 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-00-3 X
Trichlorofluoromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-69-4 X
1,1-Dichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-35-4 X
Methylene chloride* Not detected ug/kg 1,000 SW5035A/8260C 12/20/17 14:01 JML 75-09-2 X
trans-1,2-Dichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 156-60-5 X
1,1-Dichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-34-3 X
cis-1,2-Dichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 156-59-2 X
Tetrahydrofuran* Not detected ug/kg 10,000 SW5035A/8260C 12/20/17 14:01 JML 109-99-9 X
Chloroform* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 67-66-3 X
Bromochloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 74-97-5 X
1,1,1-Trichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 71-55-6 X
4-Methyl-2-pentanone (MIBK)* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 14:01 JML 108-10-1 X
2-Hexanone* Not detected ug/kg 5,000 SW5035A/8260C 12/20/17 14:01 JML 591-78-6 X
Carbon tetrachloride* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 56-23-5 X
Benzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 71-43-2 X
1,2-Dichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 107-06-2 X
Trichloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 79-01-6 X
1,2-Dichloropropane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 78-87-5 X
Bromodichloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-27-4 X
Dibromomethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 74-95-3 X
cis-1,3-Dichloropropene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 10061-01-5 X
Toluene* 500 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 108-88-3 X
trans-1,3-Dichloropropene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 10061-02-6 X
1,1,2-Trichloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 79-00-5 X
Tetrachloroethene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 127-18-4 X
trans-1,4-Dichloro-2-butene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 110-57-6 X
Dibromochloromethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 124-48-1 X
1,2-Dibromoethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 106-93-4 X
Chlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 108-90-7 X
1,1,1,2-Tetrachloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 630-20-6 X
Ethylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 100-41-4 X
p,m-Xylene* 1,000 ug/kg 1,000 SW5035A/8260C 12/20/17 14:01 JML X
o-Xylene* 600 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 95-47-6 X
Styrene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 100-42-5 X
Isopropylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 98-82-8 X
Bromoform* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 75-25-2 X
1,1,2,2-Tetrachloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 79-34-5 X
1,2,3-Trichloropropane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 96-18-4 X
n-Propylbenzene* 600 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 103-65-1 X
Bromobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 108-86-1 X
1,3,5-Trimethylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 108-67-8 X
tert-Butylbenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 98-06-6 X
1,2,4-Trimethylbenzene* 2,800 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 95-63-6 X
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Analytical Laboratory Report

Lab Sample ID: S86083.03 (continued)
Sample Tag: MW-14-12D_12072017

Analysis Results Units RL Method Run Date/Time Tech CAS # Flags
Organics - Volatiles (continued)
Volatile Organics  (continued)
sec-Butylbenzene* 600 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 135-98-8 X
p-Isopropyltoluene* 1,300 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 99-87-6 X
1,3-Dichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 541-73-1 X
1,4-Dichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 106-46-7 X
1,2-Dichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 95-50-1 X
1,2,3-Trimethylbenzene* 1,100 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 526-73-8 X
n-Butylbenzene* 1,200 ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 104-51-8 X
Hexachloroethane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 67-72-1 X
1,2-Dibromo-3-chloropropane* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 96-12-8 X
1,2,4-Trichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 120-82-1 X
1,2,3-Trichlorobenzene* Not detected ug/kg 500 SW5035A/8260C 12/20/17 14:01 JML 87-61-6 X
Naphthalene* 4,000 ug/kg 1,000 SW5035A/8260C 12/20/17 14:01 JML 91-20-3 X
2-Methylnaphthalene* 9,000 ug/kg 1,000 SW5035A/8260C 12/20/17 14:01 JML 91-57-6 X

X-Elevated reporting limit due to matrix interference
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