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Dear Mr. Beaster, 

AECOM has completed the 2014 Annual Monitoring Report (AMR) for the South Cass Lake Pumping 
Station.  This AMR summarizes the following tasks: quarterly groundwater monitoring activities 
conducted in March, June, September and December 2014; historical groundwater trend analysis; 
and operation and maintenance (O&M) of the bioventing remediation system.  Figure 1 shows the site 
location and Figure 2 depicts the layout of the pumping station, property boundaries and the 
monitoring well network (Site).  AECOM was pleased to have the opportunity to assist Enbridge 
Energy with this project.  If you have any questions regarding the contents of this report, or if we can 
be of further assistance to you, please do not hesitate to contact me at 612-376-2460. 

Sincerely, 

   
  
James M. Cooper, PG Chris Brownfield, PE 
Senior Project Geologist Project Engineer 
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1.0   Introduction 

1.1 Scope of Work 
AECOM was retained by Enbridge Energy (Enbridge) under Work Order WEV-113963-14 to conduct 
quarterly groundwater monitoring/sampling at the South Cass Lake Pumping Station during calendar 
year 2014.  This annual monitoring report (AMR) documents the fourth quarter monitoring/sampling 
event and summarizes the sampling results for the year.  Two additional tasks were later added to the 
annual deliverable.  AECOM submitted a proposal to Enbridge dated September 4, 2014 for 
conducting trend analysis of historical groundwater data collected at the Site since 2001.  Enbridge 
approved the trend analysis scope of work in an e-mail dated September 24, 2014.  Finally, AECOM 
and its sub-contractors completed construction of the new bioventing remediation system at the South 
Cass Lake Pumping Station during fall 2014 under separate Work Order WEV-114031-14.  AECOM’s 
proposal for bioventing remediation system construction dated August 15, 2014 proposed to 
document completion of the bioventing remediation system installation in the 2014 AMR.  Therefore, 
this AMR also presents the operations and maintenance (O&M) data collected for the bioventing 
system during 2014. 

1.2 Site Description 
The Site is an active crude-oil pipeline pumping station which was constructed and began operation in 
1971.  Four buried petroleum pipelines (Line 67, Line 13, Line 4, and Line 3) lie beneath the station 
property.  Currently Line 67, a 36-inch pipeline, is undergoing upgrades at the station.     

In 2001, as part of Enbridge’s Groundwater Monitoring Program, four monitoring wells (MW-1 through 
MW-4) were installed at the Site and petroleum compounds were detected in groundwater.  Upon 
notification, the Minnesota Pollution Control Agency (MPCA) assigned Spill Number 54827 to the 
release.  Subsequently, in February 2002, a leaking flange was discovered, which had released crude 
oil to the subsurface.  The flange was repaired and approximately 304 cubic yards of petroleum 
contaminated soil were removed from the Site.  Details of the excavation and cleanup of Spill 54827 
were reported in “Remedial Action Report: February 13, 2002 Release South Cass Lake Station”. 

1.3 Previous Investigations 
Since discovery of the release in 2001, various phases of investigation and remedial feasibility have 
been conducted at the Site.  Following are summaries of the key conclusions and recommendations 
from the main investigation efforts and resulting reports.  

Remedial Investigation (2003) 

In September 2001 and August 2002, Natural Resources Engineering (NRE) completed twenty (20) 
Geoprobe soil borings at the Site to investigate the extent and magnitude of the release (NRE, 2003)1.  
In addition, monitoring wells MW-6, MW-7, MW-8 and MW-9 were installed in November 2002.  From 
the investigation results, NRE concluded that the groundwater flow direction was southeast toward 

1 South Cass Lake Pumping Station, Remedial Investigation Report (MPCA Spill # 54827); prepared by Natural Resources 
Engineering Company, October 2003. 
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Cass Lake with a hydraulic gradient of approximately 0.1% (0.001).  NRE calculated an arithmetic 
mean hydraulic conductivity of 20 feet/day and a mean groundwater velocity of 30 feet/year.   

Feasibility Study (2004) 

During December 2003 four additional monitoring wells (MW-5, MW-10, MW-11, and MW-13) were 
installed at the Site to determine the lateral extent of crude oil or light non-aqueous phase liquid 
(LNAPL) present on the water table (NRE, 2004)2.  NRE more narrowly calculated the regional and 
local groundwater gradient between 0.03% (0.0003) and 0.07% (0.0007).  From the results of the 
study, NRE concluded that the geometric mean hydraulic conductivity across the Site was 32 feet/day 
with a mean groundwater flow velocity of 33 feet/year.  The transport velocity for benzene was 
calculated to be 21 feet/year.  Based upon measured LNAPL thicknesses in Site wells, NRE 
estimated an oil volume of approximately 48,000 gallons (or approximately 1,143 barrels) present on 
the water table.  Oil at the Site was characterized as having an extremely high viscosity and as being 
virtually immobile.  NRE recommended installation of sheet piling containment for oil body, and natural 
attenuation of dissolved phase constituents in groundwater. 

Preliminary Feasibility Study (2005) 

Following the Feasibility Study, Enbridge retained Wenck Associates (Wenck) to evaluate applicability 
of remedial technologies for the Site, reported in a Preliminary Feasibility Study (2005)3.  Wenck 
concluded that removing oil at the Site is not likely to change the nature, extent or longevity of the 
dissolved groundwater plume at the Site.  Contrary to NRE’s recommendation in the prior Feasibility 
Study (2004), Wenck concluded that the oil body is physically stable and that an impermeable barrier 
is not necessary to contain the LNAPL body.  As a result of the study, Wenck recommended 
continued monitoring of LNAPL thickness, dissolved groundwater concentrations and natural 
attenuation indicators. 

USGS Study (2010) 

The United States Geological Survey (USGS) conducted a two-year study of the historical crude oil 
spill at the Site, which included three-dimensional characterization of the contaminant plume, 
assessment of biodegradation processes and installation of additional wells.  During 2007, fourteen 
(14) push-probe borings were advanced for the collection of groundwater samples.  In total, eleven 
(11) monitoring wells designated “USGS” were installed along the main axis of the dissolved 
groundwater plume in nests to characterize the vertical distribution of dissolved constituents.  The 
USGS published the results in Scientific Investigations Report 2010-5085 (2010)4.  The USGS 
determined that the dissolved benzene plume (>10 micrograms per liter) extends approximately 150 
meters (≈ 500 feet) southeast to east (down-gradient), is 40 meters (≈ 130 feet) wide and 2 to 3 
meters (≈ 10 feet) thick.  Biodegradation is principally occurring through anaerobic processes of nitrate 
ammonification, iron reduction, sulfate reduction and methanogenesis.  Based on multiple lines of 
evidence, the USGS concluded that the hydrocarbon plume has been present for decades.  Finally, 

2 Status Update/Feasibility Report; Enbridge South Cass Lake Pumping Station (MPCA Spill #54827); prepared by NRE, May 
21, 2004. 

3 Preliminary Feasibility Study, South Cass Lake Leak Site; prepared by Wenck Associates, Inc., July 2005.   

4 Fate and Transport of Petroleum Hydrocarbons in the Subsurface near Cass Lake, Minnesota; U.S. Geological Survey, 
Scientific Investigations Report 2010-5085.   
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the USGS calculated that groundwater at the Site flows east-southeast at approximately 26 
meters/year (≈ 85 feet/year).  

Bioventing Pilot Study/NSZD Study (2014) 

During 2013, AECOM conducted a bioventing pilot study and a natural source zone depletion (NSZD) 
study (letter report dated April 15, 2014).  From the bioventing pilot study, which consisted of 
respiration and permeability studies using one bioventing well, AECOM concluded that the subsurface 
was oxygen deficient and that oxygen availability was likely an important factor limiting the rate of 
LNAPL degradation in unsaturated soils.  From the NSZD study, which focused on evaluating the flux 
of carbon dioxide from the soil vadose zone to the atmosphere, AECOM estimated that the rate of 
natural source zone depletion under existing conditions was between 540 and 1,400 gallons per acre 
per year. 

In addition to the specific studies and reports summarized above, numerous quarterly and annual 
groundwater monitoring reports have been prepared for the Site monitoring activities.  Results of 
quarterly groundwater monitoring are discussed in Section 2 in the context of historical trend analysis. 
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2.0   2014 – Groundwater Sampling and Monitoring  

The scope of monitoring and sampling work was detailed in AECOM’s Scope of Work and Cost 
Estimate for Routine Monitoring and Bioventing Design, Enbridge South Cass Lake Pumping Station - 
Cass Lake, Minnesota (January 31, 2014).  The scope of work included sampling twenty existing 
monitoring wells and one potable well during each of four quarterly groundwater sampling events.   

The twenty monitoring wells identified for quarterly monitoring/sampling include the following: MW-1, 
MW-4, MW-6, MW-7, MW-8, MW-9, MW-10, MW-15, MW-16A, MW-16B, MW-17, MW-18, MW-19, 
MW-20, MW-21, MW-22, USGS-1A, USGS-2A, USGS-3A and USGS-4A.  Note that monitoring wells 
MW-3, MW-5, MW-11 and MW-13 have historically contained LNAPL and are gauged but not 
sampled during each quarterly monitoring event.  Monitoring well MW-15 was abandoned after the 
June 2014 sampling event prior to initiation of the planned station upgrade on the eastern side of the 
existing station.   

Samples were collected using low-flow sampling techniques.  All samples collected as part of the 
groundwater monitoring program were submitted to Pace Analytical Services for the following 
analyses: 

• BTEX (benzene, toluene, ethylbenzene and xylenes)  - EPA Method 8260 MSV UST 

• ERDRO (extended range (C10-C32) diesel range organics) – WI MOD DRO 

• Natural Attenuation Monitoring Suite (NAM Suite)  

Nitrate/Nitrite – method SM 4500-NO3 H  
Sulfate – method ASTM D516  
Methane – method RSK 175 Air Headspace 
 

In addition, groundwater field measurements of oxidation/reduction potential (ORP) and dissolved 
oxygen (DO) were collected during each sampling event to assess natural attenuation processes in 
groundwater at the Site. 

2.1 Aquifer Hydraulics 
Depth to groundwater measurements were collected from the monitoring well network prior to purging 
and groundwater sample collection.  Table 1 provides a comprehensive summary of groundwater 
elevation data collected at the Site.  During December 2014, water table elevations ranged from a 
high of 1313.27 feet above mean sea level (ft-AMSL) at MW-4 to a low of 1312.92 ft-AMSL at MW-22.  
For reference, the elevation of the top of casing at MW-10 is approximately 1340 ft-AMSL.  The 
resulting groundwater gradient between MW-4 and MW-22 is 0.35 feet/1050 feet, which is equivalent 
to 0.03% (0.0003).  Figure 3 depicts a southeastern groundwater flow direction based on December 
2014 data. 

AECOM calculated the vertical hydraulic gradient for the Site using groundwater data collected at well 
nest MW-16A/MW-16B.  Based on the December 2014 groundwater measurements, the estimated 
vertical gradient is 0.00278 downward (approximately one order of magnitude more than the observed 
horizontal hydraulic gradient).   
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During the March, June, September and December 2014 monitoring events, LNAPL thickness 
measurements were collected with an oil/water interface probe from monitoring wells MW-3, MW-5, 
MW-11 and MW-13.  Table 1 provides a comprehensive summary of the LNAPL thickness 
measurements observed from these four monitoring locations.  Note that during the December 
gauging event, AECOM was unable to obtain LNAPL thickness measurements due to the highly 
viscous nature of LNAPL and apparent bio-film within the product wells.  Measurements for all four 
quarters in 2014 are summarized below: 

LNAPL Thickness Summary – Previous Four Quarters 

Event MW-3 MW-5 MW-11 MW-13 

March 2014 2.66 feet 4.13 feet 5.45 feet 1.19 feet 

June 2014 4.22 feet* 0.40 feet 1.85 feet 2.46 feet 

September 2014 0.32 feet 4.35 feet* 6.55 feet* 0.71 feet 

December 2014 Oil too viscous Oil too viscous Oil too viscous Oil too viscous 

*Greatest LNAPL thickness observed in available well record; reading suspect due to difficulty gauging highly viscous product 

2.2 Groundwater Monitoring Results 
Monitoring well MW-10 is located down-gradient and closest to the LNAPL-body and groundwater 
samples from this monitoring well have consistently exhibited the highest benzene concentrations.  
Groundwater samples from MW-9, MW-16A, USGS-1A, USGS-2A, USGS-3A and USGS-4A have 
also historically exhibited benzene impacts.  Calendar year 2014 was no exception, with benzene 
detected at a maximum concentration of 1,180 micrograms per liter (µg/L) at MW-10 in June.  
Table 2 contains the cumulative benzene results for this investigation.  Following is a summary of 
dissolved benzene detections for 2014: 

Dissolved Benzene Concentrations – 2014* 

Sampling 
Quarter 

MW-10 MW-9 USGS-
1A 

USGS-
2A 

USGS-
3A 

USGS-
4A 

MW-16A 

March 713 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

June 1,180 <1.0 <1.0 <1.0 2.8 <1.0 <1.0 

September 128 702 684 52.0 7.7 4.2 1.3 

December 57.4 213 258 9.5 <1.0 <1.0 <1.0 

*wells arranged left to right in table from up-gradient to down-gradient 
Concentrations in micrograms per Liter (µg/L). 

Review of benzene data for 2014 indicates the following: 

• Dissolved benzene is persistent from quarter to quarter at near down-gradient well MW-10; 
however, detected benzene concentrations fluctuate by over an order of magnitude; 
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• Concentrations of dissolved benzene at MW-10 have been declining approximately 
exponentially since a spike of 1,180-µg/L in June; 

• Benzene was not detected in down-gradient wells MW-9, USGS-1A, USGS-2A, USGS-4A 
or MW-16A during the March or June sampling events; however, all of these wells had 
detections of benzene in September; and 

• Detected concentrations of benzene decrease approximately exponentially down-gradient 
from the source area (from MW-10 to MW-16A). 

Detections of ERDRO occurred in more groundwater monitoring wells than did detections of 
benzene.  In addition to the aforementioned benzene-impacted monitoring wells, ERDRO was 
present in far down-gradient monitoring wells MW-19 and MW-21.  The highest detection of 
ERDRO during calendar year 2014 occurred at MW-10 during the June sampling event, with a 
concentration of 9,300-µg/L.  This corresponds with a spike of the benzene concentration at this 
well for this sampling period.  Table 2 contains the cumulative ERDRO results for this 
investigation.  Following is a summary of dissolved ERDRO detections for 2014: 

Dissolved ERDRO Concentrations – 2014* 

Sampling 
Quarter 

MW-
10 

MW-9 USGS-
1A 

USGS-
2A 

USGS-
3A 

USGS-
4A 

MW-
16A 

MW-
19 

MW-
21 

March 5,400 <100 <100 <110 190 <100 120 <100 280 

June 9,300 <110 <110 760 190 700 110 100 230 

Sept 2,800 5,700 8,200 4,600 4,800 2,100 970 <110 490 

Dec 7,600 4,800 8,500 3,400 2,500 780 1,200 190 <110 

*wells arranged left to right in table from up-gradient to down-gradient. 
Concentrations in micrograms per Liter (µg/L). 

2.3 Natural Attenuation Discussion 
Groundwater samples collected from the monitoring well network were submitted for laboratory 
analysis of nitrate (NO3

-) + nitrite (reported as nitrogen), sulfate (SO4
2-) and methane (CH4).  In 

addition, field measurements for DO and ORP were collected during well purging and stabilization.  To 
assess the biodegradation processes at the Site, these natural attenuation parameters were 
compared inside and outside the groundwater plume.  The plume is considered to consist of those 
wells that were impacted by benzene and/or ERDRO during 2014 (specifically, MW-10, MW-9, USGS-
1A, USGS-2A, USGS-3A, USGS-4A, MW-16A/B, MW-19 and MW-21).  

Following are discussions of the natural attenuation monitoring results for 2014.  Table 3 summarizes 
the results of natural attenuation monitoring.   

• ORP and Oxygen – ORP is a general parameter that yields information related to the overall 
prevalence of oxidizing or reducing conditions.  ORP values for the “plume” monitoring wells 
were generally negative, indicating oxygen depletion.  Similarly, concentrations of dissolved 
oxygen for the “plume” wells were significantly lower than within wells outside the plume.  In 
general, DO concentrations measured within the plume were less than 6 mg/L and often less 
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than 2 mg/L along the axis of the plume.  These observed patterns reflect oxygen depletion 
within the plume, which inhibits aerobic biodegradation.   

• Nitrate/nitrite (reported as Nitrogen) – Nitrate is utilized as an electron acceptor in the 
denitrification respiration process.  Concentrations of nitrogen outside of the plume (MW-4, 
MW-6, MW-15, MW-18 and MW-20) were higher (i.e. generally > 2.0 mg/L) than those down-
gradient from the source area (generally < 1.0 mg/L at MW-7, MW-8, MW-9, USGS-1A, 
USGS-2A, USGS-3A, USGS-4A, MW-16A, MW-17, MW-19, MW-21 and MW-22).  This can 
indicate biodegradation down-gradient from the source area via a denitrification pathway.   

• Sulfate is utilized as an electron acceptor in the sulfate reduction respiration process.  In 
general, concentrations of sulfate up-gradient from the plume (MW-1, MW-15) were less than 
(< 4 mg/L) those down-gradient of the LNAPL body.  Sulfate concentrations were consistently 
higher (> 6 mg/L) at down-gradient wells MW-8, MW-17, MW-19, MW-20 and MW-22.  
Monitoring wells south of and immediately down-gradient of the source area showed the 
greatest fluctuations of sulfate over the year (MW-7, MW-9, and MW-10); however, wells 
USGS-1A, USGS-2A and USGS-3A had lower sulfate concentrations suggesting that sulfate 
reduction may be occurring down-gradient of the source area along the main axis of the 
dissolved plume (i.e. southeast of the source area).  

• Methane – Methane is produced as a byproduct of the methanogenesis process.  During 
2014, dissolved methane concentrations varied both spatially across the Site and temporally 
at individual monitoring wells.  Monitoring wells with no methane detections during the 
quarterly events included: MW-1, MW-4, MW-6, MW-7, MW-8, MW-15, MW-17, MW-18, MW-
20 and MW-22.  The lack of methane within these groundwater samples indicates that these 
sampling locations are outside the plume area.  Monitoring wells with methane detections 
during one or more quarters include: MW-9, MW-10, MW-16A, MW-16B, MW-19, MW-21, 
USGS-1A, USGS-2A, USGS-3A and USGS-4A.  Detectable methane at these locations 
indicates active methanogenesis, likely from biological degradation of petroleum compounds.  

In summary, field and analytical results indicate that petroleum hydrocarbons are likely not aerobically 
degrading within the saturated soils due to oxygen depletion within groundwater.  This conclusion is 
supported by the elevated methane concentrations at monitoring wells with documented petroleum 
contamination.  Based on this information, it appears that anaerobic degradation of petroleum 
hydrocarbons in the groundwater plume is occurring via methanogenesis.  Anaerobic degradation via 
nitrate and sulfate reduction may also be occurring down-gradient of the source area.   

2.4 Historical Trend Analysis 
AECOM approached historical trend analysis of the available groundwater data using both qualitative 
and quantitative techniques that utilize time-series data.  Qualitative analysis involved graphically 
plotting time-series data and visually reviewing the graphs for perceived patterns, correlations and 
trends. 

Graphed data sets include the following: 

• Water Table Elevations; 
• LNAPL Thickness; 
• Dissolved Benzene (MW-9, MW-10, USGS-1A, USGS-2A, USGS-3A and USGS-4A); and 
• ERDRO (MW-9, MW-10, USGS-1A, USGS-2A, USGS-3A and USGS-4A) 
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Water Table Elevation Trends 

Water table elevation data were graphed for six monitoring wells located across the Site from up-
gradient (MW-1) to down-gradient (MW-22), as shown in Graph B1 in Appendix B.  Water table 
elevations for Site monitoring wells show significant seasonal variability through the monitored period, 
characterized by episodic high and low water table elevations.  The highest water level observed at 
the Site since monitoring began occurred during 2014.  For comparison, AECOM obtained 
groundwater data for Minnesota Department of Natural Resources (DNR) observation well 29050, a 
water table well located approximately three miles straight west of the Site.  Graph B1 includes depth 
to water data from the Site and from DNR observation well 29050.  The two data sets show good 
correlation between seasonal peaks and troughs, which is useful for evaluating the range of water 
table fluctuation at the Site within a regional and historical context.  The longer term record from DNR 
observation well 29050, since 1995, indicates a decreasing trend for water table elevation.   

Product (LNAPL) Thickness Trends 

Product (LNAPL) thickness measurements were graphed for monitoring wells MW-3, MW-5, MW-11 
and MW-13 (Graph B2 in Appendix B).  To understand the potential effect of water table elevation 
fluctuations on LNAPL thickness and mobility at the Site, water level data for monitoring well MW-10 
were plotted on Graph B2.  Product thickness appears to vary with the phase of the water table cycle.  
In general, when the water table increases product thickness decreases.  Conversely, in general, 
when the water table decreases the product thickness increases.  The relationship of water level 
fluctuations to product thickness and recoverability is well documented in literature sources and 
relates to oil filling and draining from pore spaces in the soil matrices of the smear zone5.        

Historical Benzene Trends 

Dissolved benzene concentrations in groundwater were graphed for primary monitoring wells located 
down-gradient of the source area (MW-10, MW-9, USGS-1A, USGS-2A, USGS-3A, and USGS-4A).  
See Graph B3 in Appendix B.  Monitoring well MW-10 historically has the highest detections of 
dissolved benzene, which have varied widely over the monitored period, with discrete peaks occurring 
in June 2008, June 2010, September 2013 and June 2014.  These peaks of benzene near the source 
area attenuate generally within one to two quarters and are followed several quarters later with 
significant increases in dissolved benzene down-gradient at MW-9 and USGS-1A.  Specifically, the 
benzene peak (2,180-µg/L) that occurred at MW-10 in June 2010 attenuated to 35-µg/L by December 
2010.  However, from December 2010 to June 2011, benzene concentrations peaked at down-
gradient wells USGS-1A and MW-9.  Subsequently benzene peaked at USGS-2A in December 2012.  
The time-series data in Graph B3 can be interpreted to represent a slug or “pulse” of concentrated 
benzene originating within the source area and attenuating through dispersion and diffusion as the 
front advances down-gradient. 

Historical ERDRO Trends 

Monitoring well MW-10 historically has the highest detections of ERDRO among the monitored wells.  
The peak concentration of 65,900 µg/kg occurred in November 2008.  Since then, ERDRO 
concentrations at MW-10 have been decreasing generally exponentially (see trend line in Graph B4 in 

5 American Petroleum Institute (API®), 2003.  Answers to Frequently Asked Questions About Managing Risk at LNAPL Sites. 
API® Soil and Groundwater Research Bulletin Number 18. 
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Appendix B).  This exponential decay trend was not observed within the benzene data,  As depicted 
in Graph B4, concentrations of ERDRO at MW-10 have declined to within the range of ERDRO 
concentrations observed at down-gradient wells MW-9, USGS-1A, USGS-2A and USGS-3A (i.e. 
<10,000 µg/kg).     

Historical Methane Trends 

In general, detected methane concentrations showed similar trends as benzene results for MW-10 
and down-gradient wells MW-9, USGS-2A and USGS-3A.  See Graph B5 in Appendix B.  For 
instance, an intermediate methane peak concentration (7,030-µg/L) at MW-10 during December 2010 
is followed by a peak detection of methane (8,710-µg/L) at MW-9 during December 2011.  Then 
methane peaks at USGS-2A during December 2012 (7,210-µg/L) and at USGS-3A during June 2013 
(3,860-µg/L).  These trends suggest that as the hypothesized pulse of dissolved benzene migrates 
down-gradient, so does the methane byproduct of anaerobic metabolism. 

Mann-Kendall Analysis 

AECOM conducted Mann-Kendall statistical trend analysis for benzene and ERDRO for key 
monitoring wells along the main axis of the dissolved plume: MW-9, MW-10, USGS-1A, USGS-2A, 
USGS-3A, USGS-4A and MW-16A.  Mann-Kendall analysis is a widely accepted industry practice for 
quantitatively evaluating concentration trends in groundwater.  The method is used to determine if 
concentrations are increasing, decreasing or stable over time.  AECOM utilized the GSI Mann-Kendall 
Toolkit produced by GSI Environmental Inc., and based on “MAROS: A Decision Support System for 
Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, Ground 
Water, 41(3):355-367, 2003.  Copies of the Mann-Kendall spreadsheets are included in Appendix C. 

Mann-Kendall Trends* 

Monitoring Well Quarters Benzene Trend ERDRO Trend 

MW-9 23 No Trend Probably Increasing 

MW-10 22 Probably Decreasing Probably Decreasing 

MW-16A 13 No Trend Stable 

USGS-1A 14 Decreasing Stable 

USGS-2A 14 Decreasing Stable 

USGS-3A 14 Probably Decreasing Stable 

USGS-4A 14 No Trend Decreasing 
*all data collected through December 2014 

In summary, no increasing concentration trends were identified for benzene at the above plume 
monitoring wells.  Benzene concentrations are “probably decreasing” to “decreasing” along the main 
axis of the plume from MW-10 through USGS-1A, USGS-2A and USGS-3A.  Significant scatter in the 
measured concentrations through time resulted in “No Trend” for benzene at wells MW-9, USGS-4A, 
and MW-16A on the periphery of the plume. For ERDRO results, data scatter was not as significant 
and the “heavier” petroleum constituents comprising the diesel range organics appear to be more 
resistant to attenuation.  The derived trend for ERDRO at MW-9 is “probably increasing”.  Stable 
trends were derived for ERDRO at USGS-1A, USGS-2A, USGS-3A and MW-16A.  ERDRO 
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concentration trends at MW-10 and USGS-4A are “Probably Decreasing” and “Decreasing”, 
respectively.   

Although discrete benzene peaks are observed in the plume monitoring wells, the long-term trend is 
for decreasing benzene concentrations.  However, the long-term trend for the “heavier” diesel range 
petroleum constituents is relatively stable.   
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3.0   Bioventing System Installation and Operation 

AECOM, on behalf of Enbridge, completed installation of a bioventing remediation system for soil 
remediation at the Site in October 2014.  Details of the system construction are provided in the 
Operations and Maintenance Manual (AECOM, February 2015).  The system consists of three 
bioventing wells (BVWs) installed to depths of 24 feet below grade, and eight total vapor monitoring 
points (VPs).  One bioventing well and four vapor monitoring points were previously installed for a pilot 
test.  The full-scale bioventing system was activated on October 27, 2014 and has run nearly 
continuously since that time.   

Quantitative field and laboratory analytical data were generated prior to system start-up to document 
baseline conditions in the vadose zone prior to implementation of the remedial strategy.  At each of 
the four new vapor monitoring points and VP-4, a Landtec GEM2000 landfill gas meter and a 
MultiRAE Plus 4-gas meter/photo-ionization detector were used to measure the following parameters: 

O&M Field Parameters 

Parameter Units Measurement Device 

Oxygen (O2) % GEM2000 

Carbon Dioxide (CO2) % GEM2000 

Methane (CH4) % GEM2000 

Lower Explosive Limit (LEL) % MultiRAE Plus 

Volatile Organic Vapors Parts per million (ppm) MultiRAE Plus 
  

Background Laboratory Analyses 

On October 9 and 10, 2014, prior to system start-up on October 27, AECOM collect 1-Liter summa 
canisters from all three depths at vapor monitoring points VP-4, VP-5, VP-6, VP-7 and VP-8 to 
document soil gas composition prior to operating the bioventing system.  The canisters were analyzed 
for “fixed gases” (oxygen, nitrogen, carbon dioxide, carbon monoxide and methane) using Method 3C 
AIR and volatile organic compounds (VOCs) using method TO-15.   

Fixed Gases 

The laboratory results for fixed-gas analysis are presented in Table 4.  Concentrations of oxygen and 
carbon dioxide varied both with depth and horizontal location relative to the residual oil body defined 
by monitoring wells containing LNAPL.  In general, at vapor points with detectable CO2, oxygen 
concentrations decreased with depth and CO2 concentrations increased with depth.  The highest 
oxygen concentrations (19.0 to 19.4 %) and lowest CO2 concentrations (<2.0 %) were observed at the 
VP-8 nest, the furthest of the monitored points from the LNAPL body.  The lowest oxygen 
concentrations (<2.0 %) and highest CO2 concentrations (12.6 to 13.0 %) were observed at the VP-6 
nest, located above and within the residual oil body.  Methane was not detected above the laboratory 
reporting limit of 4.0 % in any sample.  Nitrogen results were abnormally high, typically above 80%.  
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Atmospheric nitrogen concentration is generally 78%, so the precision of the reported percentages is 
suspected to be greater than ± 2% and an alternate fixed gas methodology is proposed for 
subsequent analyses.  

VOCs by TO-15 

The laboratory results for the VOC (TO-15) analysis are presented in Table 5 and the laboratory 
report is contained in Appendix D.  Numerous petroleum-related VOCs were detected in summa 
canister air samples.  Benzene was detected in all but one of the samples with concentrations ranging 
from 10.1 micrograms per cubic meter (µg/m3) at VP-4 (20’) to 252,000-µg/m3 at VP-6 (24’).  
Cyclohexane, a product of benzene reduction, was detected in all but two of the soil vapor samples 
with concentrations ranging from 2.6-µg/m3 at VP-7 (24’) to 2,140,000-µg/m3 at VP-6 (20’).  Note that 
although the VP-8 nest is located up-gradient of the oil body, detections of several compounds were 
significantly higher than at intermediate nest VP-7.  Benzene concentrations at the VP-8 nest ranged 
from 209-µg/m3 at the shallow sampling port to 1,380-µg/m3 at the middle and deep sampling ports.  
Similarly, cyclohexane concentrations at the VP-8 nest ranged from 1,360-µg/m3 at the shallow 
sampling port to 17,000-µg/m3 at the deep sampling port.  Furthermore, trichlorofluoromethane was 
detected at the VP-8 nest at concentrations ranging from 231-µg/m3 at the shallow sampling port to 
112-µg/m3 at the middle sampling port.  Subsequent sampling events will confirm the presence of this 
non-petroleum related compound.   

These background data will serve as reference for future sampling events to evaluate the 
performance of the bioventing system in oxygenating and degrading petroleum compounds in the 
subsurface. 

Monthly O&M Field Readings 

AECOM measured gas concentrations at VP-4 through VP-8 using field meters on October 9 and 
October 27, 2014 prior to system start-up.  Following system start-up on October 27th, O&M field 
monitoring events were conducted on November 17, December 17 and December 31, 2014.  During 
the December 17, 2014 monitoring event, PID detections were observed for the first time in several of 
the monitored Site whistles.  In response to this changed condition, AECOM and Enbridge decided to 
reduce the flow rate of injected air and check the whistles again in two weeks.  On December 31, 
2014, the vapor monitoring points and whistles were again monitored and minimal PID detections 
were observed in one monitored whistle. 

General system operational information measured during monitoring events, including compressor 
variable frequency drive (VFD) speed and flow rates, are summarized in Table 6.   Non-temperature 
corrected flow rates, measured as cubic feet per minute (cfm), were recorded for each bioventing well 
“leg”.  During the November 17 and December 17 monitoring events, VFD speed was set at 60 hertz 
with flow rates for the three legs ranging from 49.9 to 51.6 cfm.  After organic vapors were detected in 
Whistle 1 (6.1 ppm) and Whistle 4 (11.4 ppm) during the December 17 monitoring event, AECOM 
reduced the VFD speed to 47 hertz which resulted in reduced flow rates of 31.1 to 31.7 cfm.  This 
adjustment was successful in mitigating apparent vapor migration to the monitored whistles.  During 
the December 31 monitoring event, no vapors were detected in Whistle 1 and the PID reading for 
Whistle 4 was 1 ppm. 

Cumulative O&M monitoring data for the bioventing system are summarized in Table 6.  Select time-
series graphs of oxygen, carbon dioxide and PID readings at the vapor monitoring points are 
presented in Appendix E.   Several clear trends are apparent within Table 6 and the graphed data 
and are summarized below: 
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• Prior to system start-up, oxygen was depleted (i.e. < 15%) in the sub-surface at VP-4, VP-5, 
VP-6, and VP-7; 

• Vapor monitoring points at VP-6 had the lowest background O2 readings (< 2%) prior to 
system start-up; 

• Prior to system start-up, oxygen was somewhat deficient (i.e. < 20%) in the sub-surface at 
VP-8. 

• Following system start-up, with flow rates of approximately 50 cubic feet per minute (CFM), 
oxygen increased significantly at all VPs. 

• CO2 trends are inverse to oxygen trends.  Following system start-up, CO2 concentrations 
decreased significantly at VP-5, VP-6 and VP-7; 

• PID readings, methane and LEL increased significantly at VP-5 (S,M,D), VP-6 (S,M,D), and 
VP-7D initially following system start-up, and have been decreasing since attaining peak 
concentrations during the November 17, 2014 monitoring event.     

Temperature Logging 

As part of the bioventing system installation, temperature data loggers were installed at the four new 
vapor monitoring points (VP-5, VP-6, VP-7 and VP-8) at depths of 20 feet below ground surface 
during construction.  The data loggers were activated on October 27, 2014 at system start-up and 
they operated continuously until December 17, 2014 at which time they were collected for data 
download.  The temperature data for each logger are graphed and presented in Graph E12 of 
Appendix E.  Several significant trends are observed in the graphed data and summarized in the 
table below. 

Temperature Logging Summary (first 60 days of operation) 

Vapor Monitoring 
Point 

Starting Temperature 
(degrees F) 

Ending Temperature 
(degrees F) 

Temperature Trend 

VP-5 55.4 62.0 Increased 6.6 F 

VP-6 57.9 72.4 Increased 14.5 F 

VP-7 60.2 58.8 Decreased 1.4 F 

VP-8 53.6 52.8 Decreased 0.8 F 

Also plotted on Graph E12, are the instantaneous wellhead temperatures at each of the bioventing 
wells observed during the O&M monitoring events.  The smoothed wellhead temperature data show 
decreasing temperatures for the injected air during the time that subsurface temperatures were 
increasing at VP-5 and VP-6.  Decreasing air temperature delivered to the wells is the result of 
seasonal increases in heat loss from field piping between the compressor discharge and the well 
heads.  The temperature of air injected at BVW-2 and BVW-3 is significantly less than at BVW-1, 
reflecting the effect of the frozen ground on the air in the buried pipe that leads to BVW-2 and BVW-3.  
This analysis indicates that the increasing subsurface temperature observed at VP-5 and VP-6 is not 
accounted for by the air temperature of the injected air.  Rather, the increasing subsurface 
temperatures are correlated with increasing oxygen concentrations in areas where petroleum impacts 
in soil gas were highest during the baseline data collection event. These results are an early indicator 
of microbial metabolism of petroleum constituents, which is an exothermic process.   
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Conclusions 

Based on the initial data sets generated prior to and following system start-up, AECOM offers the 
following conclusions: 

• The bioventing system is oxygenating the sub-surface (vadose zone) within the area of the 
residual oil body as designed. 

• Enhanced volatilization of petroleum compounds appears to be occurring in the vadose zone 
near the bioventing wells as a result of bioventing. 

• Observed subsurface temperature increases as VP-5 and VP-6 indicate that microbial 
metabolism is likely increasing in the impacted vadose zone where oxygen is delivered (i.e. 
microbes are using the delivered oxygen as electron receptors for digestion of petroleum 
constituents, a process that releases heat). 
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4.0   Conceptual Site Model 

Groundwater System 

Long-term trend analysis (Mann-Kendall) indicates that in general dissolved concentrations of 
benzene in groundwater are decreasing over time.  However, plume dynamics are more complex than 
the Mann-Kendall results suggest.  The available historical record of groundwater monitoring at the 
Site indicates that episodic “pulses” of dissolved benzene occur at intervals separated by 
approximately two to three years.  Over 13 years of monitoring, these benzene pulses have occurred 
three times, with each event originating in the source area and propagating down-gradient with a lag-
time of several quarters or more between successive monitoring wells.  The concentration peaks 
attenuate at each well within several quarters.  Concentrations of benzene attenuate approximately 
exponentially down-gradient.   The cause of these episodic pulses of dissolved benzene appears to 
be related to the elevation of the water table, although an exact mechanism has not been identified.  
Although concentrations of dissolved contaminants within the plume fluctuate significantly in response 
to water level fluctuations, the dissolved groundwater plume appears to be spatially “stable” (i.e. not 
increasing).    

Hypothesized pulses of dissolved benzene move through the groundwater system at flow velocities of 
approximately 34 meters per year (m/yr; ≈110 ft/yr) to 50 m/yr (≈160 ft/yr) based upon measured 
distances between wells and the observed occurrences of peak concentrations.  Resolution of the 
groundwater data is quarterly, so uncertainty associated with the measured flow velocities between 
wells may be on the order of several months (±10 m/yr).  Although this range of flow velocities is 
slightly higher than the flow velocity derived by the USGS (26 m/yr; ≈85 ft/yr), this conclusion is 
plausible based on groundwater flow calculations using site specific ranges for hydraulic conductivity, 
groundwater gradient and porosity values (calculations provided in Appendix F).  In summary, 
although benzene concentrations in groundwater appear to be decreasing over the long term, 
episodic and short term pulses of benzene should be anticipated throughout the life-cycle of the plume 
in response to natural water level changes.  The heavier petroleum constituents, evaluated as 
ERDRO, appear to be more stable and attenuate over a longer time scale. 

Vadose Zone 

With the bioventing system in operation at flow rates between approximately 30 to 50 cfm on all three 
legs (BVW-1, BVW-2, BVW-3), oxygen levels are significantly increased in the subsurface at all vapor 
monitoring points.  Subsurface temperature has also increased significantly at vapor monitoring points 
VP-5 and VP-6 and is likely due to improved aerobic respiration.  Early results suggest that delivery of 
oxygen to the vadose zone via the bioventing system is enhancing biodegradation of petroleum 
constituents in soil within the release area.     
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5.0   Recommendations 

Based on the results and conclusions presented above, AECOM recommends the following tasks for 
the 2015 calendar year: 

• Continue with quarterly sampling of the Site monitoring well network; 
• Continue with monthly monitoring (O&M) of the Site bioventing system, to include field 

measurements of oxygen, carbon dioxide, methane, LEL, total organic vapors, pressure, and 
temperature at the vapor monitoring points; 

• Conduct semi-annual respiration testing of the bioventing system to include collection of 
summa canisters for permanent gases and TO-15 analysis; and 

• Redevelop the four monitoring wells containing LNAPL (MW-3, MW-5, MW-11, and MW-13). 
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6.0   Qualifications 

The evaluations and recommendations presented in this report were developed from consideration of 
the project characteristics and an interpretation of available geologic and hydrogeologic information.  
AECOM professional services have been performed, findings obtained, and recommendations 
prepared in accordance with generally accepted engineering and hydrogeological principles and 
practices.  No other warranty, either expressed or implied, is made.  AECOM assumes no 
responsibility for data or interpretations made by others.  AECOM accepts no responsibility for 
application or interpretation of the result by anyone other than the client. 
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Well ID Unique 
Well No. Date

Top of 
Casing 

Elevation 
(ft NGVD)

Depth to 
Groundwater 

(feet)

Depth to 
Oil (feet)

Oil 
Thickness 

(feet)

Equivalent 
Depth to 

Groundwater * 
(feet)

Groundwater 
Elevation    
(ft NGVD)

Top of 
Screen  (ft 

NGVD)

Top of 
Screen 
Above 

Groundwater 
(feet)

MW-1 662109 06-Jun-01 100.00 26.29 73.71 77.00 3.29
10-May-02 100.00 27.57 72.43 77.00 4.57
14-May-02 100.00 27.60 72.40 77.00 4.60
21-Jul-03 100.00 28.07 71.93 77.00 5.07
06-Jan-04 100.00 28.50 71.50 77.00 5.50
02-Apr-04 100.00 28.53 71.47 77.00 5.53
12-May-04 100.00 28.55 71.45 77.00 5.55
26-Aug-04 100.00 27.97 72.03 77.00 4.97
30-Dec-04 100.00 27.00 73.00 77.00 4.00
06-Apr-05 100.00 27.35 72.65 77.00 4.35
26-Jun-08 100.00 27.33 72.67 77.00 4.33
25-Nov-08 100.00 27.22 72.78 77.00 4.22
04-Jun-09 100.00 26.75 73.25 77.00 3.75
26-Oct-09 1340.19 27.25 1312.94 1317.19 4.25
29-Jun-10 1340.19 27.52 1312.67 1317.19 4.52
01-Dec-10 1340.19 27.10 1313.09 1317.19 4.10
01-Dec-11 1340.19 27.18 1313.01 1317.19 4.18
07-Jun-12 1340.19 27.80 1312.39 1317.19 4.80
03-Dec-12 1340.19 28.26 1311.93 1317.19 5.26
17-Jun-13 1340.19 27.43 1312.76 1317.19 4.43
18-Sep-13 1340.19 27.50 1312.69 1317.19 4.50
16-Dec-13 1340.19 27.87 1312.32 1317.19 4.87
17-Mar-14 1340.19 28.31 1311.88 1317.19 5.31
17-Jun-14 1340.19 27.12 1313.07 1317.19 4.12
3-Sep-14 1340.19 25.95 1314.24 1317.19 2.95
15-Dec-14 1340.19 26.95 1313.24 1317.19 3.95

MW-2 662110 06-Jun-01 99.57 25.87 73.70 77.07 3.37
10-May-02 99.57 Not Recorded
14-May-02 99.57 27.25 72.32 77.07 4.75
21-Jul-03 99.57 27.71 71.86 77.07 5.21
06-Jan-04 99.57 28.12 71.45 77.07 5.62
02-Apr-04 99.57 28.11 71.46 77.07 5.61
12-May-04 99.57 28.28 71.29 77.07 5.78
26-Aug-04 99.57 27.60 71.97 77.07 5.10
30-Dec-04 99.57 26.62 72.95 77.07 4.12
06-Apr-05 99.57 26.92 72.65 77.07 4.42
26-Jun-08 99.57 27.13 72.44 77.07 4.63
25-Nov-08 99.57 26.86 72.71 77.07 4.36
04-Jun-09 99.57 26.52 73.05 77.07 4.02

Table 1
South Cass Lake Station Groundwater Monitoring Results

Enbridge Energy, Limited Partnership

WELL ABANDONED
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South Cass Lake Station Groundwater Monitoring Results

Enbridge Energy, Limited Partnership

MW-3 662111 06-Jun-01 99.60 25.92 25.32 0.60 25.37 74.23 78.10 3.87
10-May-02 99.60 27.19 26.51 0.68 26.57 73.03 78.10 5.07
14-May-02 99.60 27.22 26.6 0.62 26.66 72.94 78.10 5.16
21-Jul-03 99.60 28.30 27.77 0.53 27.82 71.78 78.10 6.32
5-Jan-04 99.60 29.12 28.05 1.07 28.15 71.45 78.10 6.65
2-Apr-04 99.60 28.77 28.09 0.68 28.15 71.45 78.10 6.65

12-May-04 99.60 29.15 28.2 0.95 28.29 71.31 78.10 6.79
26-Aug-04 99.60 28.05 27.62 0.43 27.66 71.94 78.10 6.16
30-Dec-04 99.60 26.99 26.7 0.29 26.73 72.87 78.10 5.23
06-Apr-05 99.60 27.51 26.97 0.54 27.02 72.58 78.10 5.52
26-Jun-08 99.60 27.29 27.15 0.14 27.16 72.44 78.10 5.66
25-Nov-08 99.60 27.10 26.87 0.23 26.89 72.71 78.10 5.39
06-Feb-09 99.60 27.92 27.67 0.25 27.69 71.91 78.10 6.19
04-Jun-09 99.60 26.57 26.56 0.01 26.56 73.04 78.10 5.06
26-Oct-09 1339.79 26.92 26.91 0.01 26.91 1312.88 1318.29 5.41
29-Jun-10 1339.79 27.95 27.25 0.70 27.31 1312.48 1318.29 5.81
02-Dec-10 1339.79 27.19 26.8 0.39 26.83 1312.96 1318.29 5.33
02-Dec-11 1339.79 26.68 26.68 0.00 26.68 1313.11 1318.29 5.18
07-Jun-12 1339.79 29.38 27.2 2.18 27.40 1312.39 1318.29 5.90
03-Dec-12 1339.79 28.47 27.52 0.95 27.61 1312.18 1318.29 6.11
17-Jun-13 1339.79 27.27 27.07 0.20 27.09 1312.70 1318.29 5.59
19-Dec-13
19-Mar-14 1339.79 30.48 27.82 2.66 28.06 1311.73 1318.29 6.56
17-Jun-14 1339.79 31.04 26.82 4.22 27.20 1312.59 1318.29 5.70
04-Sep-14 1339.79 25.90 25.58 0.32 25.61 1314.18 1318.29 4.11

MW-4 662112 06-Jun-01 100.39 26.68 73.71 77.89 4.18
10-May-02 100.39 27.92 72.47 77.89 5.42
14-May-02 100.39 27.96 72.43 77.89 5.46
21-Jul-03 100.39 28.35 72.04 77.89 5.85
06-Jan-04 100.39 28.75 71.64 77.89 6.25
02-Apr-04 100.39 28.80 71.59 77.89 6.30
12-May-04 100.39 28.85 71.54 77.89 6.35
26-Aug-04 100.39 28.22 72.17 77.89 5.72
30-Dec-04 100.39 27.36 73.03 77.89 4.86
06-Apr-05 100.39 27.71 72.68 77.89 5.21
26-Jun-08 100.39 27.76 72.63 77.89 5.26
25-Nov-08 100.39 27.56 72.83 77.89 5.06
04-Jun-09 100.39 27.21 73.18 77.89 4.71
26-Oct-09 1340.58 27.59 1312.99 1318.08 5.09
29-Jun-10 1340.58 27.90 1312.68 1318.08 5.40
01-Dec-10 1340.58 27.45 1313.13 1318.08 4.95
01-Dec-11 1340.58 27.53 1313.05 1318.08 5.03
07-Jun-12 1340.58 28.10 1312.48 1318.08 5.60
03-Dec-12 1340.58 28.55 1312.03 1318.08 6.05
17-Jun-13 1340.58 27.79 1312.79 1318.08 5.29
18-Sep-13 1340.58 27.80 1312.78 1318.08 5.30
16-Dec-13 1340.58 28.17 1312.41 1318.08 5.67
17-Mar-14 1340.58 28.59 1311.99 1318.08 6.09
14-Jun-14 1340.58 27.59 1312.99 1318.08 5.09
3-Sep-14 1340.58 26.32 1314.26 1318.08 3.82
15-Dec-14 1340.58 27.31 1313.27 1318.08 4.81

The well was dry.  No level was obtained.
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Table 1
South Cass Lake Station Groundwater Monitoring Results

Enbridge Energy, Limited Partnership

MW-5 705515 05-Jan-04 99.58 29.65 28.18 1.47 28.27 71.31 76.08 4.77
2-Apr-04 99.58 29.72 28.47 1.25 28.55 71.03 76.08 5.05

12-May-04 99.58 29.75 28.14 1.61 28.24 71.34 76.08 4.74
26-Aug-04 99.58 28.05 27.6 0.45 27.63 71.95 76.08 4.13
30-Dec-04 99.58 27.20 26.65 0.55 26.68 72.90 76.08 3.18
06-Apr-05 99.58 28.03 26.94 1.09 27.01 72.57 76.08 3.51
26-Jun-08 99.58 28.05 27.1 0.95 27.16 72.42 76.08 3.66
25-Nov-08 99.58 27.17 26.9 0.27 26.92 72.66 76.08 3.42
06-Feb-09 99.58 28.90 28.56 0.34 28.58 71.00 76.08 5.08
04-Jun-09 99.58 26.82 26.56 0.26 26.58 73.00 76.08 3.08
26-Oct-09 1339.78 27.11 26.9 0.21 26.91 1312.87 1316.28 3.41
29-Jun-10 1339.78 28.86 27.24 1.62 27.34 1312.44 1316.28 3.84
01-Dec-10 1339.78 26.95
02-Dec-11 1339.78 27.05 26.67 0.38 26.69 1313.09 1316.28 3.19
07-Jun-12 1339.78 28.88 27.1 1.78 27.21 1312.57 1316.28 3.71
03-Dec-12 1339.78 28.98 27.74 1.24 27.82 1311.96 1316.28 4.32
17-Jun-13 1339.78 28.18 27.05 1.13 27.12 1312.66 1316.28 3.62
18-Sep-13 1339.78 26.89 26.89 1312.89 1316.28 3.39
19-Dec-13 1339.78 27.5 Oil too viscous to accurately gauge water 1316.28
19-Mar-14 1339.78 31.95 27.82 4.13 28.08 1311.70 1316.28 4.58
17-Jun-14 1339.78 27.98 27.58 0.40 27.60 1312.18 1316.28 4.10
04-Sep-14 1339.78 29.85 25.50 4.35 25.77 1314.01 1316.28 2.27
17-Dec-14 1339.78 Oil too viscous to accurately gauge oil-water interface 1316.28

MW-6 680691 21-Jul-03 100.71 28.75 71.96 72.71 0.75
06-Jan-04 100.71 29.05 71.66 72.71 1.05
02-Apr-04 100.71 29.15 71.56 72.71 1.15
12-May-04 100.71 29.15 71.56 72.71 1.15
26-Aug-04 100.71 28.62 72.09 72.71 0.62
30-Dec-04 100.71 27.76 72.95 72.71 -0.24
06-Apr-05 100.71 28.09 72.62 72.71 0.09
26-Jun-08 100.71 28.17 72.54 72.71 0.17
25-Nov-08 100.71 28.43 72.28 72.71 0.43
04-Jun-09 100.71 27.60 73.11 72.71 -0.40
26-Oct-09 1340.90 27.98 1312.92 1311.90 -1.02
29-Jun-10 1340.90 28.28 1312.62 1311.90 -0.72
01-Dec-10 1340.90 27.89 1313.01 1311.90 -1.11
01-Dec-11 1340.90 27.89 1313.01 1311.90 -1.11
07-Jun-12 1340.90 28.53 1312.37 1311.90 -0.47
03-Dec-12 1340.90 28.89 1312.01 1311.90 -0.11
17-Jun-13 1340.90 28.12 1312.78 1311.90 -0.88
18-Sep-13 1340.90 28.12 1312.78 1311.90 -0.88
17-Dec-13 1340.90 28.52 1312.38 1311.90 -0.48
17-Mar-14 1340.90 28.91 1311.99 1311.90 -0.09
17-Jun-14 1340.90 28.03 1312.87 1311.90 -0.97
3-Sep-14 1340.90 26.77 1314.13 1311.90 -2.23
15-Dec-14 1340.90 27.69 1313.21 1311.90 -1.31
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Table 1
South Cass Lake Station Groundwater Monitoring Results

Enbridge Energy, Limited Partnership

MW-7 680692 21-Jul-03 99.83 28.09 71.74 73.33 1.59
06-Jan-04 99.83 28.34 71.49 73.33 1.84
02-Apr-04 99.83 28.43 71.40 73.33 1.93
12-May-04 99.83 28.46 71.37 73.33 1.96
26-Aug-04 99.83 28.00 71.83 73.33 1.50
30-Dec-04 99.83 27.05 72.78 73.33 0.55
06-Apr-05 99.83 27.34 72.49 73.33 0.84
26-Jun-08 99.83 27.15 72.68 73.33 0.65
25-Nov-08 99.83 27.28 72.55 73.33 0.78
04-Jun-09 99.83 26.87 72.96 73.33 0.37
26-Oct-09 1340.03 27.24 1312.79 1313.53 0.74
29-Jun-10 1340.03 27.61 1312.42 1313.53 1.11
01-Dec-10 1340.03 27.21 1312.82 1313.53 0.71
01-Dec-11 1340.03 27.11 1312.92 1313.53 0.61
07-Jun-12 1340.03 27.80 1312.23 1313.53 1.30
03-Dec-12 1340.03 28.16 1311.87 1313.53 1.66
17-Jun-13 1340.03 27.39 1312.64 1313.53 0.89
18-Sep-13 1340.03 27.42 1312.61 1313.53 0.92
17-Dec-13 1340.03 27.80 1312.23 1313.53 1.30
17-Mar-14 1340.03 28.16 1311.87 1313.53 1.66
17-Jun-14 1340.03 27.40 1312.63 1313.53 0.90
3-Sep-14 1340.03 26.01 1314.02 1313.53 -0.49
15-Dec-14 1340.03 26.91 1313.12 1313.53 0.41

MW-8 680693 21-Jul-03 101.00 29.37 71.63 74.50 2.87
06-Jan-04 101.00 29.70 71.30 74.50 3.20
02-Apr-04 101.00 29.77 71.23 74.50 3.27
12-May-04 101.00 29.85 71.15 74.50 3.35
26-Aug-04 101.00 29.21 71.79 74.50 2.71
30-Dec-04 101.00 28.20 72.80 74.50 1.70
06-Apr-05 101.00 28.54 72.46 74.50 2.04
26-Jun-08 101.00 28.73 72.27 74.50 2.23
25-Nov-08 101.00 28.45 72.55 74.50 1.95
04-Jun-09 101.00 28.09 72.91 74.50 1.59
26-Oct-09 1341.21 28.45 1312.76 1315.16 2.40
29-Jun-10 1341.21 28.83 1312.38 1315.16 2.78
01-Dec-10 1341.21 28.34 1312.87 1315.16 2.29
01-Dec-11 1341.21 28.27 1312.94 1315.16 2.22
07-Jun-12 1341.21 29.10 1312.11 1315.16 3.05
03-Dec-12 1341.21 29.42 1311.79 1315.16 3.37
17-Jun-13 1341.21 28.73 1312.48 1315.16 2.68
18-Sep-13 1341.21 28.67 1312.54 1315.16 2.62
17-Dec-13 1341.21 29.08 1312.13 1315.16 3.03
17-Mar-14 1341.21 29.46 1311.75 1315.16 3.41
17-Jun-14 1341.21 28.63 1312.58 1315.16 2.58
3-Sep-14 1341.21 27.11 1314.10 1315.16 1.06
16-Dec-14 1341.21 28.06 1313.15 1315.16 2.01
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MW-9 680694 21-Jul-03 98.25 26.41 71.84 73.75 1.91
21-Jul-03 98.25 26.79 71.46 73.75 2.29
02-Apr-04 98.25 26.81 71.44 73.75 2.31
12-May-04 98.25 26.91 71.34 73.75 2.41
26-Aug-04 98.25 26.29 71.96 73.75 1.79
30-Dec-04 98.25 25.35 72.90 73.75 0.85
06-Apr-05 98.25 25.65 72.60 73.75 1.15
26-Jun-08 98.25 25.83 72.42 73.75 1.33
25-Nov-08 98.25 25.57 72.68 73.75 1.07
04-Jun-09 98.25 25.22 73.03 73.75 0.72
26-Oct-09 1338.45 25.59 1312.86 1314.38 1.52
29-Jun-10 1338.45 25.94 1312.51 1314.38 1.87
01-Dec-10 1338.45 25.49 1312.96 1314.38 1.42
01-Dec-11 1338.45 25.45 1313.00 1314.38 1.38
07-Jun-12 1338.45 26.14 1312.31 1314.38 2.07
03-Dec-12 1338.45 26.55 1311.90 1314.38 2.48
17-Jun-13 1338.45 25.83 1312.62 1314.38 1.76
18-Sep-13 1338.45 25.80 1312.65 1314.38 1.73
17-Dec-13 1338.45 26.18 1312.27 1314.38 2.11
17-Mar-14 1338.45 26.59 1311.86 1314.38 2.52
17-Jun-14 1338.45 25.70 1312.75 1314.38 1.63
3-Sep-14 1338.45 24.29 1314.16 1314.38 0.22
15-Dec-14 1338.45 25.23 1313.22 1314.38 1.16

MW-10 705513 05-Jan-04 99.66 28.38 71.28 77.16 5.88
2-Apr-04 99.66 28.30 71.36 77.16 5.80

12-May-04 99.66 28.36 71.30 77.16 5.86
26-Aug-04 99.66 27.76 71.90 77.16 5.26
30-Dec-04 99.66 27.72 71.94 77.16 5.22
06-Apr-05 99.66 27.02 72.64 77.16 4.52
26-Jun-08 99.66 27.20 72.46 77.16 4.70
25-Nov-08 99.66 26.94 72.72 77.16 4.44
04-Jun-09 99.66 26.61 73.05 77.16 4.11
26-Oct-09 1339.87 26.96 1312.91 1317.87 4.96
29-Jun-10 1339.87 27.33 1312.54 1317.87 5.33
01-Dec-10 1339.87 26.84 1313.03 1317.87 4.84
01-Dec-11 1339.87 26.83 1313.04 1317.87 4.83
07-Jun-12 1339.87 27.55 1312.32 1317.87 5.55
03-Dec-12 1339.87 27.97 1311.90 1317.87 5.97
17-Jun-13 1339.87 27.28 1312.59 1317.87 5.28
19-Sep-13 1339.87 27.15 1312.72 1317.87 5.15
19-Dec-13 1339.87 27.58 1312.29 1317.87 5.58
17-Mar-14 1339.87 28.00 1311.87 1317.87 6.00
17-Jun-14 1339.87 27.02 1312.85 1317.87 5.02
3-Sep-14 1339.87 25.62 1314.25 1317.87 3.62
16-Dec-14 1339.87 26.63 1313.24 1317.87 4.63
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Table 1
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MW-11 705514 17-Dec-04 99.99 28.66 28.5 0.16 28.51 71.48 76.49 5.01
05-Jan-04 99.99 29.70 28.49 1.21 28.60 71.39 76.49 5.10
2-Apr-04 99.99 29.78 28.45 1.33 28.57 71.42 76.49 5.07

12-May-04 99.99 29.75 28.5 1.25 28.61 71.38 76.49 5.11
26-Aug-04 99.99 28.68 27.94 0.74 28.01 71.98 76.49 4.51
30-Dec-04 99.99 27.60 27.06 0.54 27.11 72.88 76.49 3.61
06-Apr-05 99.99 28.07 27.38 0.69 27.44 72.55 76.49 3.94
26-Jun-08 99.99 27.79 27.58 0.21 27.60 72.39 76.49 4.10
25-Nov-08 99.99 27.59 27.28 0.31 27.31 72.68 76.49 3.81
29-Jan-09 99.99 28.20 27.32 0.88 27.40 72.59 76.49 3.90
06-Feb-09 99.99 28.28 27.53 0.75 27.60 72.39 76.49 4.10
04-Jun-09 99.99 27.13 26.95 0.18 26.97 73.02 76.49 3.47
26-Oct-09 1340.18 27.65 27.30 0.35 27.33 1312.85 1316.68 3.83
29-Jun-10 1340.18 28.13 27.62 0.51 27.67 1312.51 1316.68 4.17
02-Dec-10 1340.18 27.50 26.61 0.89 26.69 1313.49 1316.68 3.19
02-Dec-11 1340.18 27.68 27.02 0.66 27.08 1313.10 1316.68 3.58
07-Jun-12 1340.18 32.50 27.7 4.80 28.13 1312.05 1316.68 4.63
03-Dec-12 1340.18 29.31 28.09 1.22 28.20 1311.98 1316.68 4.70
17-Jun-13 1340.18 27.63 27.5 0.13 27.51 1312.67 1316.68 4.01
19-Dec-13 1340.18 28.73 27.81 0.92 27.89 1312.29 1316.68 4.39
19-Mar-14 1340.18 32.55 27.10 5.45 27.59 1312.59 1316.68 4.09
17-Jun-14 1340.18 29.05 27.20 1.85 27.37 1312.81 1316.68 3.87
04-Sep-14 1340.18 32.53 25.98 6.55 26.57 1313.61 1316.68 3.07

MW-13 705516 05-Jan-04 101.02 29.92 29.52 0.40 29.58 71.44 74.52 3.08
2-Apr-04 101.02 30.57 29.53 1.04 29.68 71.34 74.52 3.18

12-May-04 101.02 31.22 29.59 1.63 29.83 71.19 74.52 3.33
26-Aug-04 101.02 29.20 29.07 0.13 29.09 71.93 74.52 2.59
30-Dec-04 101.02 28.20 28.11 0.09 28.12 72.90 74.52 1.62
06-Apr-05 101.02 28.80 28.38 0.42 28.44 72.58 74.52 1.94
26-Jun-08 101.02 28.70 28.62 0.08 28.63 72.39 74.52 2.13
25-Nov-08 101.02 28.35 28.35 0.00 28.35 72.67 74.52 1.85
06-Feb-09 101.02 28.62 28.61 0.01 28.61 72.41 74.52 2.11
04-Jun-09 101.02 28.01 28.01 0.00 28.01 73.01 74.52 1.51
26-Oct-09 1341.23 28.42 28.35 0.07 28.36 1312.87 1314.73 1.86
29-Jun-10 1341.23 28.84 28.72 0.12 28.74 1312.49 1314.73 2.24
02-Dec-10 1341.23 28.27 28.23 0.04 28.24 1312.99 1314.73 1.74
02-Dec-11 1341.23 28.13 28.13 0.00 28.13 1313.10 1314.73 1.63
07-Jun-12 1341.23 29.00 28.88 0.12 28.90 1312.33 1314.73 2.40
03-Dec-12 1341.23 30.08 29.23 0.85 29.36 1311.87 1314.73 2.86
17-Jun-13 1341.23 28.61 28.59 0.02 28.59 1312.64 1314.73 2.09
19-Dec-13 1341.23 32.09 28.84 3.25 29.32 1311.91 1315.73 3.82
19-Mar-14 1341.23 30.45 29.26 1.19 29.44 1311.79 1315.73 3.94
17-Jun-14 1341.23 30.69 28.23 2.46 28.59 1312.64 1315.73 3.09
04-Sep-14 1341.23 27.63 26.92 0.71 27.02 1314.21 1315.73 1.52
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Table 1
South Cass Lake Station Groundwater Monitoring Results
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MW-14 26-Jun-08 98.73 26.93 71.80
25-Nov-08 25.99 72.74
04-Jun-09 26.31 72.42

MW-15 26-Jun-08 99.35 26.27 73.08 65.68 7.40
25-Nov-08 99.35 26.66 72.69 65.68 7.01
04-Jun-09 99.35 25.64 73.71 65.68 8.03
26-Oct-09 1339.61 26.70 1312.91 1305.94 6.97
29-Jun-10 1339.61 27.05 1312.56 1305.94 6.62
01-Dec-10 1339.61 not collected - - -
01-Dec-11 1339.61 26.54 1313.07 1305.94 7.13
07-Jun-12 1339.61 27.20 1312.41 1305.94 6.47
03-Dec-12 1339.61 27.72 1311.89 1305.94 5.95
17-Jun-13 1339.61 27.00 1312.61 1305.94 6.67
16-Dec-13 1339.61 27.32 1312.29 1305.94 6.35
17-Mar-14 1339.61 27.77 1311.84 1305.94 5.90
17-Jun-14 1339.61 26.67 1312.94 1305.94 7.00

MW-16A 29-Jun-10 1338.97 26.70 1312.27 1315.47 3.20
01-Dec-10 1338.97 26.20 1312.77 1315.47 2.70
01-Dec-11 1338.97 26.15 1312.82 1315.47 2.65
07-Jun-12 1338.97 26.92 1312.05 1315.47 3.42
03-Dec-12 1338.97 27.28 1311.69 1315.47 3.78
17-Jun-13 1338.97 25.60 1313.37 1315.47 2.10
19-Sep-13 1338.97 26.52 1312.45 1315.47 3.02
17-Dec-13 1338.97 26.92 1312.05 1315.47 3.42
17-Mar-14 1338.97 27.33 1311.64 1315.47 3.83
17-Jun-14 1338.97 26.44 1312.53 1315.47 2.94
3-Sep-14 1338.97 25.03 1313.94 1315.47 1.53
16-Dec-14 1338.97 25.90 1313.07 1315.47 2.40

MW-16B 29-Jun-10 1339.52 27.26 1312.26 1301.02 -11.24
01-Dec-10 1339.52 26.78 1312.74 1301.02 -11.72
01-Dec-11 1339.52 26.71 1312.81 1301.02 -11.79
07-Jun-12 1339.52 27.50 1312.02 1301.02 -10.24
03-Dec-12 1339.52 27.82 1311.70 1301.02 -10.68
17-Jun-13 1339.52 27.10 1312.42 1301.02 -11.40
19-Sep-13 1339.52 27.12 1312.40 1301.02 -11.38
17-Dec-13 1339.52 27.47 1312.05 1301.02 -11.03
17-Mar-14 1339.52 27.86 1311.66 1301.02 -10.64
17-Jun-14 1339.52 26.98 1312.54 1301.02 -11.52
3-Sep-14 1339.52 25.63 1313.89 1301.02 -12.87
16-Dec-14 1339.52 26.49 1313.03 1301.02 -12.01

WELL ABANDONED

WELL ABANDONED
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Table 1
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MW-17 29-Jun-10 1338.79 26.56 1312.23 1315.29 3.06
01-Dec-10 1338.79 26.08 1312.71 1315.29 2.58
01-Dec-11 1338.79 26.00 1312.79 1315.29 2.50
07-Jun-12 1338.79 26.80 1311.99 1315.29 3.30
03-Dec-12 1338.79 27.11 1311.68 1315.29 3.61
17-Jun-13 1338.79 26.41 1312.38 1315.29 2.91
18-Sep-13 1338.79 26.37 1312.42 1315.29 2.87
17-Dec-13 1338.79 26.74 1312.05 1315.29 3.24
17-Mar-14 1338.79 27.17 1311.62 1315.29 3.67
17-Jun-14 1338.79 26.35 1312.44 1315.29 2.85
3-Sep-14 1338.79 24.89 1313.90 1315.29 1.39
15-Dec-14 1338.79 25.76 1313.03 1315.29 2.26

MW-18 29-Jun-10 1340.29 27.92 1312.37 1316.79 4.42
01-Dec-10 1340.29 27.41 1312.88 1316.79 3.91
01-Dec-11 1340.29 27.35 1312.94 1316.79 3.85
07-Jun-12 1340.29 28.15 1312.14 1316.79 4.65
03-Dec-12 1340.29 28.50 1311.79 1316.79 5.00
17-Jun-13 1340.29 27.78 1312.51 1316.79 4.28
19-Sep-13 1340.29 27.75 1312.54 1316.79 4.25
17-Dec-13 1340.29 28.13 1312.16 1316.79 4.63
17-Mar-14 1340.29 28.55 1311.74 1316.79 5.05
17-Jun-14 1340.29 27.65 1312.64 1316.79 4.15
3-Sep-14 1340.29 26.24 1314.05 1316.79 2.74
16-Dec-14 1340.29 27.12 1313.17 1316.79 3.62

MW-19 29-Jun-10 1334.72 22.54 1312.18 1315.22 3.04
01-Dec-10 1334.72 22.03 1312.69 1315.22 2.53
01-Dec-11 1334.72 21.97 1312.75 1315.22 2.47
07-Jun-12 1334.72 22.76 1311.96 1315.22 4.04
03-Dec-12 1334.72 23.10 1311.62 1315.22 3.60
17-Jun-13 1334.72 22.37 1312.35 1315.22 2.87
18-Sep-13 1334.72 22.37 1312.35 1315.22 2.87
17-Dec-13 1334.72 22.77 1311.95 1315.22 3.27
17-Mar-14 1334.72 23.15 1311.57 1315.22 3.65
17-Jun-14 1334.72 23.24 1311.48 1315.22 3.74
3-Sep-14 1334.72 20.90 1313.82 1315.22 1.40
15-Dec-14 1334.72 21.74 1312.98 1315.22 2.24

MW-20 15-Oct-13 1340.06 25.30 1314.76 1317.22 2.46
18-Dec-13 1340.06 28.11 1311.95 1317.22 5.27
17-Mar-14 1340.06 28.51 1311.55 1317.22 5.67
17-Jun-14 1340.06 27.60 1312.46 1317.22 4.76
3-Sep-14 1340.06 26.22 1313.84 1317.22 3.38
16-Dec-14 1340.06 27.07 1312.99 1317.22 4.23

MW-21 18-Dec-13 1337.70 25.72 1311.98 1318.90 6.92
17-Mar-14 1337.70 28.14 1309.56 1318.90 9.34
17-Jun-14 1337.70 25.32 1312.38 1318.90 6.52
3-Sep-14 1337.70 23.84 1313.86 1318.90 5.04
15-Dec-14 1337.70 24.70 1313.00 1318.90 5.90
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Oil 
Thickness 

(feet)

Equivalent 
Depth to 

Groundwater * 
(feet)

Groundwater 
Elevation    
(ft NGVD)

Top of 
Screen  (ft 

NGVD)

Top of 
Screen 
Above 

Groundwater 
(feet)

Table 1
South Cass Lake Station Groundwater Monitoring Results

Enbridge Energy, Limited Partnership

MW-22 18-Dec-13 1333.64 21.70 1311.94 1318.24 6.30
17-Mar-14 1333.64 22.10 1311.54 1318.24 6.70
17-Jun-14 1333.64 21.20 1312.44 1318.24 5.80
3-Sep-14 1333.64 19.88 1313.76 1318.24 4.48
15-Dec-14 1333.64 20.72 1312.92 1318.24 5.32

USGS 1A 26-Oct-09 1341.60 28.78 1312.82 1312.60 -0.22
29-Jun-10 1341.60 29.15 1312.45 1312.60 0.15
02-Dec-10 1341.60 28.70 1312.90 1312.60 -0.30
01-Dec-11 1341.60 28.64 1312.96 1312.60 -0.36
07-Jun-12 1341.60 29.38 1312.22 1312.60 0.38
03-Dec-12 1341.60 29.77 1311.83 1312.60 0.77
17-Jun-13 1341.60 29.07 1312.53 1312.60 0.07
19-Sep-13 1341.60 28.96 1312.64 1312.60 -0.04
17-Dec-13 1341.60 29.39 1312.21 1312.60 0.39
17-Mar-14 1341.60 29.82 1311.78 1312.60 0.82
17-Jun-14 1341.60 28.91 1312.69 1312.60 -0.09
3-Sep-14 1341.60 27.45 1314.15 1312.60 -1.55
16-Dec-14 1341.60 28.40 1313.20 1312.60 -0.60

USGS 2A 26-Oct-09 1342.37 29.60 1312.77 1311.97 -0.80
29-Jun-10 1342.37 29.97 1312.40 1311.97 -0.43
02-Dec-10 1342.37 29.49 1312.88 1311.97 -0.91
01-Dec-11 1342.37 29.42 1312.95 1311.97 -0.98
07-Jun-12 1342.37 30.18 1312.19 1311.97 -0.22
03-Dec-12 1342.37 30.57 1311.80 1311.97 0.17
17-Jun-13 1342.37 29.89 1312.48 1311.97 -0.51
19-Sep-13 1342.37 29.74 1312.63 1311.97 -0.66
17-Dec-13 1342.37 30.23 1312.14 1311.97 -0.17
17-Mar-14 1342.37 30.64 1311.73 1311.97 0.24
17-Jun-14 1342.37 29.75 1312.62 1311.97 -0.65
3-Sep-14 1342.37 28.28 1314.09 1311.97 -2.12
16-Dec-14 1342.37 29.22 1313.15 1311.97 -1.18

USGS 3A 26-Oct-09 1341.26 28.54 1312.72 1311.92 -0.80
29-Jun-10 1341.26 28.93 1312.33 1311.92 -0.41
02-Dec-10 1341.26 28.44 1312.82 1311.92 -0.90
01-Dec-11 1341.26 28.36 1312.90 1311.92 -0.98
07-Jun-12 1341.26 29.13 1312.13 1311.92 -0.21
03-Dec-12 1341.26 29.51 1311.75 1311.92 0.17
17-Jun-13 1341.26 28.82 1312.44 1311.92 -0.52
19-Sep-13 1341.26 28.76 1312.50 1311.92 -0.58
17-Dec-13 1341.26 29.18 1312.08 1311.92 -0.16
17-Mar-14 1341.26 29.57 1311.69 1311.92 0.23
17-Jun-14 1341.26 28.70 1312.56 1311.92 -0.64
3-Sep-14 1341.26 27.24 1314.02 1311.92 -2.10
16-Dec-14 1341.26 28.16 1313.10 1311.92 -1.18
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Well ID Unique 
Well No. Date

Top of 
Casing 

Elevation 
(ft NGVD)

Depth to 
Groundwater 

(feet)

Depth to 
Oil (feet)

Oil 
Thickness 

(feet)

Equivalent 
Depth to 

Groundwater * 
(feet)

Groundwater 
Elevation    
(ft NGVD)

Top of 
Screen  (ft 

NGVD)

Top of 
Screen 
Above 

Groundwater 
(feet)

Table 1
South Cass Lake Station Groundwater Monitoring Results

Enbridge Energy, Limited Partnership

USGS 4A 26-Oct-09 1339.63 26.95 1312.68 1311.49 -1.19
29-Jun-10 1339.63 27.32 1312.31 1311.49 -0.82
02-Dec-10 1339.63 26.85 1312.78 1311.49 -1.29
01-Dec-11 1339.63 26.76 1312.87 1311.49 -1.38
07-Jun-12 1339.63 27.53 1312.10 1311.49 -0.61
03-Dec-12 1339.63 27.90 1311.73 1311.49 -0.24
17-Jun-13 1339.63 27.22 1312.41 1311.49 -0.92
19-Sep-13 1339.63 27.10 1312.53 1311.49 -1.04
16-Dec-13 1339.63 27.56 1312.07 1311.49 -0.58
17-Mar-14 1339.63 27.98 1311.65 1311.49 -0.16
17-Jun-14 1339.63 27.12 1312.51 1311.49 -1.02
3-Sep-14 1339.63 25.62 1314.01 1311.49 -2.52
16-Dec-14 1339.63 26.58 1313.05 1311.49 -1.56

Notes: NGVD -  National Geodetic Vertical Datum
*  Assumed specific gravity for oil = 0.9105

*** In June 2010, monitoring wells MW-16A, -16B, -17, -18, and -19 were surveyed by NREC.  The wells were tied into a known elevation    
from monitoring well USGS-4A. 

** A re-survey was conducted in August 2009 to tie in the Enbridge and USGS monitoring wells to a common benchmark (MNDOT).  Prior to that, top of inner casing 
elevations were based on an assumed inner casing elevation of 100.00 at monitoring well MW-1. 
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

MW-1 6/6/2001 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 110
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 < 100
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 < 100
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 91.6

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 < 23.1
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 76.9
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 157
12/1/2011 < 1.0 < 1.0 < 1.0 < 68
6/13/2012 < 1.0 < 1.0 < 1.0 260
12/3/2012 < 1.0 < 1.0 < 1.0 <110
6/17/2013 < 1.0 < 1.0 < 1.0 < 100
9/18/2013 < 1.0 < 1.0 < 1.0 < 110
12/16/2013 < 1.0 < 1.0 < 1.0 < 100
3/17/2014 < 1.0 < 1.0 < 1.0 < 110
6/17/2014 < 1.0 < 1.0 < 1.0 < 110
9/3/2014 < 1.0 < 1.0 < 1.0 < 110

12/15/2014 <1.0 <1.0 <1.0 <110

MW-2 6/6/2001 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 140
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 114
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 242
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 159

10/26/2009

< 3.0

< 3.0

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

Well was abandoned due to new construction. 

Table 2

<3.0
<3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

MW-4 6/6/2001 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 < 100
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 276
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 137

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 <23.1
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2011 < 1.0 2.1 < 1.0 230
6/13/2012 < 1.0 1.2 < 1.0 < 300
12/5/2012 < 1.0 < 1.0 < 1.0 < 110
6/17/2013 < 1.0 < 1.0 < 1.0 < 100
9/18/2013 < 1.0 < 1.0 < 1.0 < 100
12/16/2013 < 1.0 < 1.0 < 1.0 < 100
3/17/2014 < 1.0 < 1.0 < 1.0 < 110
6/17/2014 < 1.0 < 1.0 < 1.0 < 110
9/3/2014 < 1.0 < 1.0 < 1.0 < 110

12/15/2014 < 1.0 < 1.0 < 1.0 210

MW-6 7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 130
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 188
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 128
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 209

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 <23.1
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 76.9
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 290
12/1/2011 < 1.0 < 1.0 < 1.0 < 71
6/12/2012 < 1.0 < 1.0 < 1.0 110
12/5/2012 < 1.0 < 1.0 < 1.0 <100
6/17/2013 < 1.0 < 1.0 < 1.0 120
9/18/2013 < 1.0 < 1.0 < 1.0 150
12/17/2013 < 1.0 < 1.0 < 1.0 110
3/17/2014 < 1.0 < 1.0 < 1.0 <100
6/17/2014 < 1.0 < 1.0 < 1.0 <100
9/3/2014 < 1.0 < 1.0 < 1.0 <100

12/15/2014 < 1.0 < 1.0 < 1.0 <100

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

<3.0
<3.0

< 3.0

< 3.0

< 3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

MW-7 7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 118
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 < 100
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 134

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 <23.1
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 76.9
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 180
12/1/2011 < 1.0 < 1.0 < 1.0 < 71
6/12/2012 < 1.0 < 1.0 < 1.0 110
12/5/2012 < 1.0 < 1.0 < 1.0 < 110
6/17/2013 < 1.0 < 1.0 < 1.0 <100
9/18/2013 < 1.0 < 1.0 < 1.0 <100
12/17/2013 < 1.0 < 1.0 < 1.0 <100
3/17/2014 < 1.0 < 1.0 < 1.0 <110
6/17/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 < 1.0 < 1.0 < 1.0 <100

12/15/2014 < 1.0 < 1.0 < 1.0 <100

MW-8 7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 150
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 149
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 < 100
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 143

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 <23.1
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 114
6/14/2011 273 < 1.0 < 1.0 < 2.0 < 1.0 2,050
12/1/2011 < 1.0 < 1.0 < 1.0 230
6/12/2012 < 1.0 < 1.0 < 1.0 470
12/5/2012 < 1.0 < 1.0 < 1.0 110
6/18/2013 < 1.0 < 1.0 < 1.0 210
9/18/2013 < 1.0 < 1.0 < 1.0 <110
12/16/2013 <1.0 <1.0 <1.0 <110
3/17/2014 <1.0 <1.0 <1.0 <110
6/17/2014 <1.0 <1.0 <1.0 <110
9/3/2014 <1.0 <1.0 <1.0 <100

12/16/2014 <1.0 <1.0 <1.0 <110

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

<3.0
<3.0

< 3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

MW-9 7/16/2003 0.51 < 1.0 < 1.0 < 2.0 < 1.0 < 100
1/6/2004 <1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 210
12/30/2004 7.5 3.7 < 1.0 < 2.0 < 1.0 260
4/6/2005 18 < 1.0 < 1.0 < 2.0 < 1.0 230
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 101
11/25/2008 25.7 2.6 < 0.36 < 0.74 < 0.36 364
6/4/2009 132 < 1.0 < 1.0 < 2.0 < 1.0 1,860

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 831
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 573 95.4 < 5.0 18.1 < 5.0 3,690
6/14/2011 573 7.0 < 5.0 < 10.0 < 5.0 3,460
12/1/2011 500 5.5 2.7 6,400
6/13/2012 48.9 < 1.0 < 1.0 5,400
12/7/2012 3.9 < 1.0 < 1.0 630
6/18/2013 < 1.0 < 1.0 < 1.0 190
9/18/2013 < 1.0 < 1.0 < 1.0 < 100
12/16/2013 < 1.0 < 1.0 < 1.0 <110
3/17/2014 < 1.0 < 1.0 < 1.0 <100
6/17/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 702 1.6 <1.0 5,700

12/15/2014 213 <1.0 <1.0 4,800

MW-9 Duplicate 12/1/2011 498 4.8 2.5 10,300

MW-10 1/5/2004 1,100 110 <5.0 520 <5.0 30,000
5/12/2004 2,100 210 < 10 350 < 10 6,500
8/26/2004 2,600 240 < 25 180 < 25 7,800
12/30/2004 1,400 160 < 10 61 < 10 6,500
4/6/2005 1,100 220 < 10 62 < 10 6,500
6/26/2008 1,830 44.2 < 3.6 < 7.4 < 3.6 9,000
11/25/2008 595 18.1 < 0.71 3.3 < 0.72 65,900
6/4/2009 305 15 <1.0 3.4 <1.0 50,800

10/26/2009 159 5.6 < 0.36 3 < 0.36 22,400
6/29/2010 2,180 < 25.0 < 25.0 < 50.0 < 25.0 33,700
12/1/2010 193 4.8 < 1.0 10.5 < 1.0 28,100
6/14/2011 35.2 < 2.0 < 2.0 < 4.0 < 2.0 15,500
12/1/2011 38.3 1.6 4.4 12,900
6/13/2012 103 1.2 3.2 15,900
12/6/2012 653 1.7 < 1.0 7,400
6/19/2013 1,880 6.3 <5.0 13,400
9/19/2013 2,100 36.1 <20.0 9,300
12/19/2013 1,390 36.2 <5.0 9,200
3/19/2014 713 23.7 <5.0 5,400
6/18/2014 1,180 15.2 <5.0 9,300
9/3/2014 128 16.7 < 1.0 2,800

12/16/2014 57.4 15.2 < 1.0 7,600

< 3.0

< 3.0

< 3.0

3.4

< 6.0

< 3.0

<15.0

<15.0

4.1

<15.0

< 3.0

< 3.0

<60.0

< 3.0

< 3.0

< 3.0

<15.0

<3.0
<3.0
< 3.0

< 3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

MW-10 Duplicate 6/13/2012 81.2 1.8 2.8 15,000
12/6/2012 579.0 1.9 1 7,700
6/19/2013 1,550 5.2 < 1.0 13,400
9/19/2013 1,850 39.9 < 1.0 9,000
12/19/2013 1,360 34.7 <5.0 9,700
3/19/2014 699 22 <2.0 6,600
6/18/2014 1,130 13.6 <2.0 9,600
9/3/2014 170 29.9 <1.0 470

12/16/2014 66.8 17.4 < 1.0 7,200

MW-15 12/1/2011 < 1.0 < 1.0 < 1.0 < 330
6/13/2012 < 1.0 < 1.0 < 1.0 110
12/5/2012 < 1.0 < 1.0 < 1.0 < 110
6/17/2013 < 1.0 < 1.0 < 1.0 < 100
9/18/2013 < 1.0 < 1.0 < 1.0 < 110
12/16/2013 < 1.0 < 1.0 < 1.0 <100
3/17/2014 < 1.0 < 1.0 < 1.0 <110
6/17/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014

MW-16A 6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 234
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 1,150
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 413
12/1/2011 < 1.0 < 1.0 < 1.0 670
6/12/2012 < 1.0 < 1.0 < 1.0 1,410
12/5/2012 59.8 < 1.0 < 1.0 1,000
12/27/2012
6/18/2013 < 1.0 < 1.0 < 1.0 950
9/19/2013 < 1.0 < 1.0 < 1.0 650
12/17/2013 < 1.0 < 1.0 < 1.0 270
3/18/2014 < 1.0 < 1.0 < 1.0 120
6/17/2014 < 1.0 < 1.0 < 1.0 110
9/3/2014 1.3 < 1.0 < 1.0 970

12/16/2014 < 1.0 < 1.0 < 1.0 1,200

MW-16B 6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 1,310
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 9,470
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 2,790
12/1/2011 < 1.0 < 1.0 < 1.0 1,580
6/12/2012 < 1.0 < 1.0 < 1.0 610
12/5/2012 < 1.0 < 1.0 < 1.0 250
6/18/2013 < 1.0 < 1.0 < 1.0 200
9/19/2013 < 1.0 < 1.0 < 1.0 510
12/17/2013 < 1.0 < 1.0 < 1.0 320
3/18/2014 < 1.0 < 1.0 < 1.0 140
6/17/2014 < 1.0 < 1.0 < 1.0 160
9/3/2014 < 1.0 < 1.0 < 1.0 490

12/16/2014 2.3 < 1.0 < 1.0 1,000

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

<15.0
4.3

< 3.0

< 3.0

<15.0

< 3.0

<3.0

< 3.0

< 3.0

< 3.0

<6.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

3.1

.

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

<3.0

WELL ABANDONED

< 3.0

< 3.0

< 3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

MW-17 6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 75.7
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 76.2
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 184
12/1/2011 < 1.0 < 1.0 < 1.0 110
6/12/2012 < 1.0 < 1.0 < 1.0 250
12/6/2012 < 1.0 < 1.0 < 1.0 170
6/17/2013 < 1.0 < 1.0 < 1.0 120
9/18/2013 < 1.0 < 1.0 < 1.0 < 110
12/17/2013 < 1.0 < 1.0 < 1.0 150
3/18/2014 < 1.0 < 1.0 < 1.0 < 110
6/17/2014 < 1.0 < 1.0 < 1.0 < 100
9/3/2014 < 1.0 < 1.0 < 1.0 <110

12/16/2014 < 1.0 < 1.0 < 1.0 <110

MW-18 6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 77.7
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 134
12/1/2011 < 1.0 < 1.0 < 1.0 < 330
6/18/2012 < 1.0 < 1.0 < 1.0 130
12/6/2012 < 1.0 < 1.0 < 1.0 < 100
6/18/2013 < 1.0 < 1.0 < 1.0 < 100
9/19/2013 < 1.0 < 1.0 < 1.0 < 100
12/17/2013 < 1.0 < 1.0 < 1.0 <110
3/17/2014 < 1.0 < 1.0 < 1.0 <100
6/18/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 < 1.0 < 1.0 < 1.0 <100

12/16/2014 < 1.0 < 1.0 < 1.0 <110

MW-19 6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 347
12/1/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 843
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 608
12/1/2011 < 1.0 < 1.0 < 1.0 < 330
6/19/2012 < 1.0 < 1.0 < 1.0 5,400
12/6/2012 < 1.0 < 1.0 < 1.0 370
6/18/2013 < 1.0 < 1.0 < 1.0 360
9/18/2013 < 1.0 < 1.0 < 1.0 290
12/19/2013 < 1.0 < 1.0 < 1.0 190
3/19/2014 < 1.0 < 1.0 < 1.0 <100
6/17/2014 < 1.0 < 1.0 < 1.0 100
9/3/2014 < 1.0 < 1.0 < 1.0 <110

12/15/2014 < 1.0 < 1.0 < 1.0 190

MW-20 12/18/2013 < 1.0 < 1.0 < 1.0 <110
3/18/2014 < 1.0 < 1.0 < 1.0 <110
6/18/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 < 1.0 < 1.0 < 1.0 <110

12/16/2014 < 1.0 < 1.0 < 1.0 <110

< 3.0

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

MW-21 12/18/2013 < 1.0 < 1.0 < 1.0 320
3/18/2014 < 1.0 < 1.0 < 1.0 280
6/18/2014 < 1.0 < 1.0 < 1.0 230
9/3/2014 < 1.0 < 1.0 < 1.0 490

12/15/2014 < 1.0 < 1.0 < 1.0 <110

MW-22 12/18/2013 < 1.0 < 1.0 < 1.0 <100
3/18/2014 < 1.0 < 1.0 < 1.0 <100
6/18/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 < 1.0 < 1.0 <1.0 <100

12/15/2014 < 1.0 < 1.0 <1.0 <110

USGS 1A 10/26/2009 776 142 < 1.8 < 3.7 < 1.8 4,930
6/29/2010 39.7 < 1.0 < 1.0 < 2.0 < 1.0 2,990
12/2/2010 791 < 10.0 < 10.0 < 20.0 < 10.0 5,370
6/14/2011 1,590 < 10.0 < 10.0 < 20.0 < 10.0 5,410
12/1/2011 67.8 1.2 3.2 8,200
6/13/2012 6.4 < 1.0 1.0 4,500
12/6/2012 5.4 < 1.0 1.0 1,000
6/18/2013 < 1.0 < 1.0 <1.0 310
9/19/2013 < 1.0 < 1.0 <1.0 110
12/17/2013 < 1.0 < 1.0 <1.0 <110
3/18/2014 < 1.0 < 1.0 <1.0 <100
6/18/2014 < 1.0 < 1.0 <1.0 <110
9/3/2014 684 12.2 <1.0 8,200

12/16/2014 258 < 2.0 < 2.0 8,500

USGS 2A 10/26/2009 705 < 2.0 < 1.8 < 3.7 < 1.8 5,520
6/29/2010 63.5 < 1.0 < 1.0 < 2.0 < 1.0 2,150
12/2/2010 239 < 1.0 < 1.0 < 2.0 < 1.0 3,370
6/14/2011 81.7 < 1.0 < 1.0 < 2.0 < 1.0 2,670
12/1/2011 21.1 < 1.0 1.4 3,600
6/13/2012 282 < 1.0 1.6 7,200
12/6/2012 554 < 1.0 1 4,900
6/18/2013 21.1 < 1.0 < 1.0 2,300
9/19/2013 < 1.0 < 1.0 < 1.0 290
12/17/2013 < 1.0 < 1.0 < 1.0 270
3/18/2014 < 1.0 < 1.0 < 1.0 <110
6/17/2014 < 1.0 < 1.0 < 1.0 760
9/3/2014 52.0 < 1.0 < 1.0 4,600

12/16/2014 9.5 < 1.0 < 1.0 3,400

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 6.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

USGS 3A 10/26/2009 147 0.74 < 0.36 1.5 < 0.36 4,060
6/29/2010 202 < 1.0 < 1.0 < 2.0 < 1.0 2,470
12/2/2010 6.2 < 1.0 < 1.0 < 2.0 < 1.0 1,810
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 1,420
12/1/2011 < 1.0 < 1.0 1.1 2,400
6/13/2012 14.7 < 1.0 1 5,700
12/6/2012 1 < 1.0 1 2,200
6/18/2013 20.5 < 1.0 < 1.0 3,200
9/19/2013 < 1.0 < 1.0 < 1.0 1,200
12/17/2013 < 1.0 < 1.0 < 1.0 500
3/18/2014 < 1.0 < 1.0 < 1.0 190
6/17/2014 2.8 < 1.0 < 1.0 190
9/3/2014 7.7 <1.0 <1.0 4,800

12/16/2014 < 1.0 <1.0 <1.0 2,500

USGS 4A 10/26/2009 13.8 < 0.40 < 0.36 < 0.74 < 0.36 1,670
6/29/2010 44.8 < 1.0 < 1.0 < 2.0 < 1.0 4,130
12/2/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 2,010
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 2,420
12/1/2011 < 1.0 < 1.0 < 1.0 1,320
6/13/2012 < 1.0 < 1.0 < 1.0 2,160
12/6/2012 7.2 < 1.0 < 1.0 1,700
6/18/2013 < 1.0 < 1.0 < 1.0 1,500
9/19/2013 < 1.0 < 1.0 < 1.0 490
12/17/2013 < 1.0 < 1.0 < 1.0 120
3/18/2014 < 1.0 < 1.0 < 1.0 <100
6/17/2014 < 1.0 < 1.0 < 1.0 700
9/3/2014 4.2 <1.0 <1.0 2,100

12/16/2014 < 1.0 <1.0 <1.0 780

SCDW 9/21/2011 < 1.0 < 1.0 < 1.0 < 300
12/1/2011 < 1.0 < 1.0 < 1.0 < 330
6/25/2012
12/5/2012 < 1.0 < 1.0 < 1.0 <110
6/17/2013 < 1.0 < 1.0 < 1.0 <100
9/18/2013 < 1.0 < 1.0 < 1.0 <100
12/19/2013 < 1.0 < 1.0 < 1.0 <110
3/17/2014 < 1.0 < 1.0 < 1.0 <110
6/17/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 < 1.0 < 1.0 < 1.0 <110

12/16/2014 < 1.0 < 1.0 < 1.0 <100

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

<3.0

< 3.0

< 3.0

< 3.0

<3.0

< 3.0

<3.0

< 3.0

< 3.0

<3.0
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Location  Date
Benzene 

(ug/l)
Ethylbenzene 

(ug/l)
Toluene 

(ug/l)
Xylenes, -m, -p 

(ug/L)
Xylenes, -o 

(ug/L)
ERDRO 
(ug/L)

South Cass Lake Station Groundwater Sampling Results
Enbridge Energy, Limited Partnership

Table 2

Field Blank 12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 100
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36 < 100
11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 < 100
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 106

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36 NA
6/29/2010 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2010 389
6/14/2011 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 75.5
12/1/2011 < 1.0 < 1.0 < 1.0 < 300
6/13/2012 < 1.0 < 1.0 < 1.0 < 330
12/5/2012 < 1.0 < 1.0 < 1.0 < 110
6/19/2013 < 1.0 < 1.0 < 1.0 < 110
9/19/2013 < 1.0 < 1.0 < 1.0 < 110
12/19/2013 < 1.0 < 1.0 < 1.0 < 110
3/18/2014 < 1.0 < 1.0 < 1.0 <100
6/17/2014 < 1.0 < 1.0 < 1.0 <110
9/3/2014 < 1.0 < 1.0 < 1.0 <100

12/16/2014 < 1.0 < 1.0 < 1.0 <100

Trip Blank 7/16/2003 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
1/6/2004
5/12/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
8/26/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
12/30/2004 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
4/6/2005 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
6/26/2008 < 0.14 < 0.40 < 0.36 < 0.74 < 0.36

11/25/2008 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36
6/4/2009 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0

10/26/2009 < 0.23 < 0.40 < 0.36 < 0.74 < 0.36
12/1/2011 < 1.0 < 1.0 < 1.0
6/13/2012 < 1.0 < 1.0 < 1.0
6/19/2013 < 1.0 < 1.0 < 1.0
9/19/2013 < 1.0 < 1.0 < 1.0
12/19/2013 < 1.0 < 1.0 < 1.0
3/18/2014 < 1.0 < 1.0 < 1.0 NS
6/17/2014 < 1.0 < 1.0 < 1.0 NS
9/3/2014 <1.0 <1.0 <1.0 NS

During the December 2011 sampling event, xylenes were reported as xylene (total).  

< 3.0

Notes:  NS = No sample collected

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

Froze during the sampling event.

< 3.0

< 3.0

< 3.0
< 3.0

< 3.0

< 3.0

< 3.0

< 3.0

<3.0
< 3.0

< 3.0
< 3.0
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

MW-1 7/16/2003 5.4 <0.1
1/6/2004 2.1 6.3 5.2 <0.1
5/12/2004 5 <0.1
8/26/2004 0.69 < 4.0 < 10 7 <0.1
12/30/2004 0.81 < 4.0 < 10 6.5 <0.1
4/6/2005 0.58 < 4.0 < 10 6 <0.1

11/25/2008 0.62 3.6 4.9 11.35 516
10/26/2009 0.2 3.3 < 0.93 11.82 0.024
12/1/2010 0.61 < 4.0 < 2.8 11.06 < 0.12
12/1/2011 < 0.10 < 2.5 < 10 210.8 0.381 9.9 NM
6/13/2012 0.42 < 2.5 < 6.6 218 0.224 6.12 NM
12/3/2012 1.2 <2.5 <6.6 127.5 0.408 15.09 NM
6/17/2013 0.72 < 2.5 < 6.6 24.3 0.211 12.36 NM
9/18/2013 0.23 < 2.5 < 6.6 24.3 0.211 12.36 NM
12/16/2013 0.28 <2.5 <6.6 269.1 0.204 13.63 NM
3/17/2014 0.36 <2.5 <6.6 118.8 0.34 14.42 NM
6/17/2014 0.62 <2.5 <6.6 121.7 0.207 9.97 NM
9/3/2014 0.39 3.6 <6.6 71.4 0.224 13.54 NM

12/15/2014 0.39 <2.5 <6.6 291.7 0.326 12.94 NM

MW-2 7/16/2003 4.1 <0.1
1/6/2004 4.1 < 4.0 4.5 <0.1
5/12/2004 4.3 <0.1
11/25/2008 9.7 9.8 < 2.0 7 1.52
10/26/2009 WELL REMOVED due to new construction 

MW-4 7/16/2003 3.8 <0.1
1/6/2004 1 < 4.0 5.5 <0.1

5/12/2004 5.7 <0.1
11/25/2008 5.8 6.3 < 2.0 7.7 2.12
10/26/2009 6.2 6.6 < 0.93 10.57 < 0.018
12/1/2010 4.8 5.9 < 2.8 9.78 < 0.05
12/1/2011 < 0.10 6.1 < 10 217.7 0.505 8.64 NM
6/13/2012 3.9 5.3 < 6.6 195.8 0.324 3.13 NM
12/5/2012 3 4.5 < 6.6 138.8 0.585 8.26 NM
6/17/2013 1.6 2.5 < 6.6 97.1 0.403 9.85 NM
9/18/2013 2.3 4 < 6.6 97.1 0.403 9.85 NM
12/16/2013 1.7 <2.5 <6.6 157.4 0.316 9.86 NM
3/17/2014 2.4 2.6 <6.6 -3.7 0.412 13.7 NM
6/17/2014 1.8 3.1 <6.6 53.9 0.323 12.14 NM
9/3/2014 3.4 4.3 <6.6 79.9 0.345 12.11 NM

12/15/2014 4.3 9.3 <6.6 120.8 0.51 12.35 NM

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

MW-6 7/16/2003 2 <0.1
1/6/2004 1.9 5.4 2.6 <0.1

5/12/2004 2.2 <0.1
11/25/2008 2.8 7 4.2 9.3 22.9
10/26/2009 2 5.9 < 0.93 11.35 < 0.018
12/1/2010 1.8 4.9 < 2.8 10.7 < 0.12
12/1/2011 < 0.10 3.3 < 10 221.5 0.366 9.72 NM
6/12/2012 2.6 3.6 < 6.6 115.2 0.279 9.05 NM
12/5/2012 2.3 3.2 < 6.6 92.1 0.362 8.97 NM
6/17/2013 1.3 3.7 < 6.6 73.4 0.353 12.31 NM
9/18/2013 1.4 5.7 < 6.6 73.4 0.353 12.31 NM
12/17/2013 0.97 5.6 <6.6 160.2 0.655 9.68 NM
3/17/2014 0.84 5.1 <6.6 -101.8 0.396 8.75 NM
6/17/2014 0.9 6.2 <6.6 73.4 0.456 9.26 NM
9/3/2014 3.3 5.3 <6.6 37.7 0.277 11.02 NM

12/15/2014 3.4 3.8 <6.6 188.5 0.401 Error NM

MW-7 7/16/2003 3.4 <0.1
1/6/2004 < 0.25 5.7 4.3 <0.1

5/12/2004 5.5 <0.1
11/25/2008 0.46 8.3 < 2.0 8.7 9.2
10/26/2009 0.61 7.8 < 0.93 11.45 < 0.018
12/1/2010 1.1 7.6 < 2.8 9.29 < 0.05
12/1/2011 < 0.10 5.6 < 10 247.6 0.43 9.4 NM
6/12/2012 0.18 5.5 < 6.6 107.5 0.281 3.14 NM
12/5/2012 0.14 6.4 < 6.6 158.6 0.643 6.92 NM
6/17/2013 0.14 5.3 < 6.6 79.1 0.303 12.06 NM
9/18/2013 0.15 7.4 < 6.6 79.1 0.303 12.06 NM
12/17/2013 <0.10 13.3 < 6.6 11.9 0.381 12.09 NM
3/17/2014 0.14 5.5 < 6.6 -106.7 0.407 10.69 NM
6/17/2014 <0.10 15.5 < 6.6 23.6 0.27 12.44 NM
9/3/2014 0.21 6 <6.6 53.7 0.265 11.31 NM

12/15/2014 0.49 5.1 <6.6 111.1 0.405 Error NM
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

MW-8 7/16/2003 2.5 <0.1
1/6/2004 0.34 5.5 2.8 <0.1

5/12/2004 2 <0.1
8/26/2004 0.31 5.2 < 10 6 <0.1
12/30/2004 < 0.25 7.5 < 10 5 <0.1
4/6/2005 < 0.25 11 < 10 5 <0.1

11/25/2008 0.26 9.5 < 2.0 8.3 22.2
10/26/2009 0.33 10 < 0.93 12.75 < 0.018
12/1/2010 < 0.40 7.4 < 2.8 8.9 < 0.05
12/1/2011 < 0.10 5 < 10 NM NM NM NM
6/12/2012 0.1 7.3 < 6.6 149.3 0.343 1.91 NM
12/5/2012 0.11 7.2 < 6.6 73.9 0.43 11.15 NM
6/18/2013 < 0.10 6 < 6.6 188 0.767 7.2 NM
9/18/2013 0.11 7.7 < 6.6 188 0.767 7.2 NM
12/17/2013 <0.10 10.7 <6.6 -216 0.468 8 NM
3/17/2014 0.13 9.1 <6.6 -125.4 0.512 8.04 NM
6/17/2014 <0.10 8.7 <6.6 49.3 0.375 5.73 NM
9/3/2014 0.2 11.2 <6.6 18.3 0.274 10.2 NM

12/16/2014 0.53 6.7 <6.6 102 0.256 12.7 NM

MW-9 7/16/2003 2.8 <0.1
1/6/2004 < 0.25 6.3 2 <0.1

5/12/2004 1.5 <0.1
8/26/2004 < 0.25 7.2 < 10 1.5 <0.1
12/30/2004 < 0.25 < 4.0 1800 2 <0.1
4/6/2005 < 0.25 4.7 280 2 <0.1

11/25/2008 0.19 4 968 2.52 39.8
10/26/2009 < 0.20 4.6 543 5.73 0.021
12/1/2010 < 0.40 < 4.0 3590 0.87 0.09
12/1/2011 < 0.10 < 2.5 8710 -132.3 NM 0.7 NM
6/13/2012 < 0.10 < 2.5 1460 -0.2 0.514 1.14 NM
12/7/2012 <0.10 < 2.5 359 -55.4 0.562 0.7 NM
6/18/2013 < 0.10 4.6 15.2 -53 0.793 1.3 NM
9/18/2013 < 0.10 4.9 < 6.6 -53 0.793 1.3 NM
12/17/2013 < 0.10 4.1 < 6.6 -51.3 0.501 0.43 NM
3/17/2014 < 0.10 6 < 6.6 -198.8 0.472 0.8 NM
6/17/2014 < 0.10 5.8 7.1 -74.8 0.333 0.94 NM
9/3/2014 <0.10 3.2 3920 -12.6 0.55 5.17 NM

12/15/2014 0.19 15.2 5290 -26.2 Error Error NM

MW-9 Duplicate 12/1/2011 < 0.10 < 2.5 8830 NM NM NM NM
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

MW-10 1/5/2004 < 0.25 < 4.0 1.5 <0.1
5/12/2004 1 <0.1
8/26/2004 < 0.25 < 4.0 4900 0.8 <0.1
12/30/2004 2.9 4.2 6100 1 <0.1
4/6/2005 0.51 < 4.0 2600 1.5 <0.1

11/25/2008 1.1 3.3 2290 2.7 54.8
10/26/2009 0.3 2.9 5100 2.5 1.3
12/1/2010 2.4 4.3 7030 0.72 5.1
12/1/2011 < 0.10 < 2.5 3720 -56 0.3 NM
6/13/2012 < 0.10 < 2.5 5470 -36.6 0.656 0.078 NM
12/6/2012 < 0.10 < 2.5 6900 -80.2 1.291 1.11 NM
6/19/2013 < 0.10 < 2.5 14000 -71.3 1.462 0.87 NM
9/19/2013 < 0.10 < 2.5 9500 -71.3 1.462 0.87 NM
12/19/2013 <0.10 <2.5 11500 -80.6 0.844 0.41 NM
3/19/2014 <0.10 <2.5 5640 29.9 1.117 5.32 NM
6/17/2014 <0.10 <2.5 4960 -77.3 1.038 0.82 NM
9/3/2014 2.0 8.1 874 -35.2 0.819 2.53 NM

12/16/2014 1.5 <2.5 3890 -54.8 0.722 1.42 NM

MW-10 Duplicate 6/13/2012 < 0.10 < 2.5 3950
12/6/2012 < 0.10 <2.5 3030 NM NM NM NM
6/19/2013 < 0.10 < 2.5 11600 NM NM NM NM
9/19/2013 < 0.10 < 2.5 8820 NM NM NM NM
12/19/2013 < 0.10 3 11500 NM NM NM NM
3/19/2014 <0.10 <2.5 5800 NM NM NM NM
6/17/2014 <0.10 27.9 3190 NM NM NM NM
9/3/2014 1.5 2.9 696 NM NM NM NM

12/16/2014 1.7 < 2.5 3580 NM NM NM NM

MW-15 12/1/2011 < 0.10 < 2.5 < 10 202.7 0.328 9.5 NM
6/13/2012 2 < 2.5 < 6.6 80.8 0.224 4.2 NM
12/5/2012 3.4 < 2.5 331 100.6 0.431 9.57 NM
6/17/2013 2.2 2.6 < 6.6 72.7 0.258 10.81 NM
9/18/2013 1.7 < 2.5 < 6.6 72.7 0.258 10.81 NM
12/16/2013 2.5 <2.5 <6.6 172.5 0.275 11.89 NM
3/17/2014 2.8 2.9 <6.6 -15.3 0.36 13.53 NM
6/17/2014 2.2 2.8 <6.6 17.6 0.239 9.70 NM
WELL ABANDONED
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

MW-16A 12/1/2010 < 0.40 < 4.0 528 1.41 0.09
12/1/2011 < 0.10 3.1 81 -178.2 0.54 2.32 NM
6/12/2012 < 0.10 3.1 20.5 107.5 0.372 0.66 NM
12/5/2012 < 0.10 < 2.5 297 48 0.479 1.88 NM
6/18/2013 < 0.10 5.2 58.2 31.6 0.747 1.97 NM
9/19/2013 < 0.10 6.8 15.4 31.6 0.747 1.97 NM
12/17/2013 <0.10 9.4 7.4 39.1 0.842 1.02 NM
3/18/2014 <0.10 8.4 <6.6 -131.7 0.554 4.04 NM
6/17/2014 <0.10 8.6 9.9 16.9 0.547 2.25 NM
9/3/2014 <0.10 3.7 71 42.3 0.441 5.62 NM

12/16/2014 0.32 3.6 243 81.3 0.582 Error NM

MW-16B 12/1/2010 < 0.40 < 4.0 9.5 0.64 < 0.05
12/1/2011 < 0.10 7.8 < 10 -143 0.62 1.5 NM
6/12/2012 1.2 9.6 7.4 -8.8 0.417 0.83 NM
12/5/2012 1.1 11.3 7.9 -34.3 0.503 0.49 NM
6/18/2013 0.75 9.5 < 6.6 -24.1 0.757 1.05 NM
9/19/2013 0.76 8.6 19.1 -24.1 0.757 1.05 NM
12/17/2013 0.42 7.9 24.1 -69.1 0.879 1.58 NM
3/18/2014 0.88 8.3 7.7 -139.4 0.573 1.45 NM
6/17/2014 0.6 13.6 10.5 13 0.557 0.21 NM
9/3/2014 0.48 9.2 15.4 17.5 0.442 2.57 NM

12/16/2014 0.44 6.8 202 52.5 0.621 Error NM

MW-17 12/1/2010 < 0.40 9.5 6.9 8.16 <0.12
12/1/2011 < 0.10 5.6 < 10 256 0.503 7.93 NM
6/12/2012 0.11 9.4 < 6.6 170.4 0.341 10.06 NM
12/6/2012 < 0.10 8.5 < 6.6 81.9 0.699 5.99 NM
6/17/2013 < 0.10 7.4 < 6.6 53.8 0.415 6.46 NM
9/18/2013 0.13 9.6 < 6.6
12/17/2013 0.44 10.2 NM -32.3 0.38 4.79 NM
3/18/2014 0.11 10.2 < 6.6 -10 0.41 9.23 NM
6/17/2014 < 0.10 10.7 < 6.6 42.7 0.443 8.68 NM
9/3/2014 0.25 13.9 <6.6 67.6 0.268 13.95 NM

12/16/2014 0.5 9.8 <6.6 113.2 0.352 Error NM

MW-18 12/1/2010 4.2 5.8 4.4 10.01 <0.05
12/1/2011 < 0.10 3.7 < 10 -117 0.363 9.7 NM
6/12/2012 4.2 3.6 < 6.6 65.9 0.346 6.16 NM
12/6/2012 2.8 3.4 < 6.6 97.8 0.4 10.26 NM
6/18/2013 1.7 4.4 < 6.6 126.5 0.706 9.78 NM
9/18/2013 1.8 6.7 < 6.6 126.5 0.706 9.78 NM
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

MW-18 (cont.) 12/17/2013 1.4 5.3 <6.6 NM
3/17/2014 2.2 6.7 <6.6 -123.6 0.525 6.65 NM
6/18/2014 1.6 8.2 <6.6 120.9 0.404 7.06 NM
9/3/2014 2.7 6.5 <6.6 60.3 0.347 9.18 NM

12/16/2014 3.6 4.9 <6.6 116.1 0.314 14.01 NM

MW-19 12/1/2010 <0.40 5.2 187 2.1 <0.05
12/1/2011 < 0.10 6.9 < 10 220.9 0.53 2.12 NM
6/12/2012 0.13 5.8 < 6.6 125.7 0.339 2.37 NM
12/6/2012 <0.10 3.5 12.8 57.3 0.657 2.37 NM
6/18/2013 < 0.10 4.9 43.3 99.1 0.675 2.79 NM
9/18/2013 0.32 5.2 18.5 99.1 0.675 2.79 NM
12/17/2013 <0.10 7.4 <6.6 -14.4 0.505 2.36 NM
3/19/2014 <0.10 6.4 <6.6 -136.7 0.489 4.04 NM
6/17/2014 <0.10 8.1 <6.6 -49.8 0.587 1.01 NM
9/3/2014 0.22 10.8 7.2 38.8 0.32 8.82 NM

12/15/2014 0.53 5.2 14.3 79.8 0.49 6.96 NM

MW-20 12/18/2013 1.3 7 <6.6 2.9 0.611 4.49 NM
3/18/2014 1.2 7.8 <6.6 -108.5 0.611 1.98 NM
6/18/2014 0.76 7.1 <6.6 39.6 0.443 2.72 NM
9/3/2014 2.3 8.7 <6.6 46.2 0.402 7.33 NM

12/16/2014 3.2 6.2 <6.6 199.6 0.349 10.07 NM

MW-21 12/18/2013 <0.10 4.5 53.9 77.9 0.412 0.91 NM
3/18/2014 <0.10 4.1 11.7 -132.3 0.565 8.43 NM
6/18/2014 <0.10 5.4 <6.6 91.6 0.62 0.64 NM
9/3/2014 0.44 7.3 9.3 58.8 0.46 3.26 NM

12/15/2014 1.8 7.5 <6.6 159 0.58 Error NM

MW-22 12/18/2013 <0.10 8.4 <6.6 75 0.33 5.19 NM
3/18/2014 0.1 7.8 <6.6 -100 0.438 7.22 NM
6/18/2014 <0.10 9.8 <6.6 128.4 0.32 6.57 NM
9/3/2014 0.15 11.7 <6.6 23.3 0.332 7.47 NM

12/15/2014 0.42 7.7 <6.6 69.7 0.462 7.95 NM

USGS-1A 10/26/2009 < 0.20 2.1 11700 1.53 < 0.018
12/2/2010 < 0.40 < 4.0 10200 1.2 12.3
12/1/2011 < 0.10 < 2.5 5970 -142 0.715 0.5 NM
6/13/2012 < 0.10 < 2.5 683 -54.2 0.486 11.93 NM
12/6/2012 < 0.10 < 2.5 395 -99.5 0.818 1.43 NM
6/18/2013 < 0.10 6.7 69.3 -93.3 0.78 0.98 NM

Equipment Failure
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

USGS-1A (cont.) 9/19/2013 < 0.10 5.7 < 6.6 -93.3 0.78 0.98 NM
12/17/2013 <0.10 5.4 <6.6 -13.5 0.484 1.55 NM
3/18/2014 <0.10 6.5 <6.6 -141.1 0.436 1.58 NM
6/18/2014 <0.10 5.8 222 -97.5 0.412 0.85 NM
9/3/2014 <0.10 <2.5 8090 -79 0.787 0.84 NM

12/16/2014 0.18 <2.5 5130 -84.2 0.688 1.87 NM

USGS-2A 10/26/2009 < 0.20 2.5 5480 1.71 < 0.018
12/2/2010 < 0.40 < 4.0 2310 1.2 2.8
12/1/2011 < 0.10 < 2.5 1730 -136 0.569 0.8 NM
6/13/2012 < 0.10 < 2.5 5900 NM NM NM NM
12/6/2012 < 0.10 < 2.5 7210 -85.4 0.602 2.08 NM
6/18/2013 < 0.10 < 2.5 3500 -88.7 0.958 0.81 NM
9/19/2013 < 0.10 4.8 95.2 -88.7 0.958 0.81 NM
12/17/2013 <0.10 4.7 338 NM
3/18/2014 <0.10 8.1 8.1 -87.8 0.535 9.05 NM
6/17/2014 <0.10 < 2.5 2420 -123.6 0.66 1.72 NM
9/3/2014 <0.10 < 2.5 2480 -80.6 0.563 0.77 NM

12/16/2014 0.28 <2.5 1330 -85.2 0.738 Error NM

USGS-3A 10/26/2009 < 0.20 2.3 3240 3.72 < 0.018
12/2/2010 < 0.40 < 4.0 1180 0.7 1.8
12/1/2011 < 0.10 < 2.5 800 -156.1 0.544 0.4 NM
6/13/2012 < 0.10 < 2.5 2340 NM NM NM NM
12/6/2012 < 0.10 <2.5 1860 -106.1 0.534 1.02 NM
6/18/2013 < 0.10 < 2.5 3860 -114.8 0.889 1.12 NM
9/19/2013 < 0.10 5.9 1160 -114.8 0.889 1.12 NM
12/17/2013 <0.10 7.2 618 -117.1 0.99 0.99 NM
3/18/2014 <0.10 5.5 97.4 -149.3 0.555 11.68 NM
6/18/2014 <0.10 < 2.5 1550 -132.9 0.701 0.78 NM
9/3/2014 <0.10 <2.5 1850 -89.7 0.563 1.07 NM

12/16/2014 0.28 6.4 535 -88 0.634 Error NM

USGS-4A 10/26/2009 < 0.20 4.2 665 13.54 < 0.018
12/2/2010 < 0.40 < 4.0 398 1.9 < 0.05
12/1/2011 < 0.10 < 2.5 214 -157 0.525 1.2 NM
6/13/2012 < 0.10 < 2.5 142 8.5 0.349 1.3 NM
12/6/2012 < 0.10 <2.5 270
6/18/2013 < 0.10 2.9 536 -79.1 0.803 1.01 NM
9/19/2013 < 0.10 6.6 130
12/17/2013 <0.10 6.9 <6.6 -76.1 0.833 0.76 NM
3/18/2014 0.12 5.9 7.8 -127.4 0.516 0.86 NM

Equipment Failure
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Location Collection
Date

Nitrogen 
(mg/L)

Sulfate 
(mg/L)

Methane 
(ug/L) ORP (mV) Conductivity 

(mS/cm)
Dissolved Oxygen 

(mg/L)
Fe+2 

(mg/L)

South Cass Lake Station Biodegradation Evaluation Results
Enbridge Energy, Limited Partnership

Table 3

USGS-4A (cont.) 6/17/2014 <0.10 10.5 83.5 -88.3 0.6 2.57 NM
9/3/2014 <0.10 3.7 235 -75.1 0.459 1.88 NM

12/16/2014 0.30 3.8 133 -69.6 0.406 1.91 NM

SCDW 12/1/2011 < 0.10 < 2.5 < 10 NM NM NM NM
6/25/2012 0.45 3.3 < 6.6 NM NM NM NM
12/5/2012 0.38 < 2.5 < 6.6 NM NM NM NM
6/17/2013 0.7 3.8 < 6.6 NM NM NM NM
9/18/2013 0.53 3.9 < 6.6 NM NM NM NM
12/19/2013 NM NM <6.6 NM NM NM NM
3/17/2014 0.62 3.7 <6.6 NM NM NM NM
6/17/2014 0.6 3.9 <6.6 NM NM NM NM
9/3/2014 0.56 4.3 <6.6 NM NM NM NM

12/16/2014 0.64 3.2 <6.6 NM NM NM NM

Field Blank 12/30/2004 < 0.25 < 4.0 < 10
4/6/2005 < 0.25 < 4.0 < 10

11/25/2008 < 0.085 < 0.51 < 2.0 0.0115
12/1/2011 < 0.10 < 2.5 19.8 NM NM NM NM
6/13/2012 < 0.10 < 2.5 < 6.6 NM NM NM NM
12/5/2012 < 0.10 <2.5 25.9 NM NM NM NM
6/19/2013 < 0.10 < 2.5 10 NM NM NM NM
9/19/2013 NM NM NM NM NM NM NM
12/19/2013 NM NM NM NM NM NM NM
3/18/2014 < 0.10 < 2.5 < 6.6 NM NM NM NM
6/18/2014 < 0.10 < 2.5 < 6.6 NM NM NM NM
9/3/2014 < 0.10 < 2.5 < 6.6 NM NM NM NM

12/16/2014 0.2 < 2.5 < 6.6 NM NM NM NM
NM - Not measured
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Sampling Date Carbon 
Dioxide (%)

Carbon 
Monoxide (%) Methane (%) Nitrogen (%) Oxygen (%)

VP-4 (15')
10/10/2014 6.8 <0.40 <4.0 82.1 11.1

VP-4 (20')
10/10/2014 10.6 <0.40 <4.0 83.8 6.5

VP-4 (24')
10/10/2014 11.9 <0.40 <4.0 85.0 3.1

VP-5 (15')
10/9/2014 9.8 <0.40 <4.0 85.4 4.8

VP-5 (20')
10/9/2014 11.3 <0.40 <4.0 85.1 3.6

VP-5 (24')
10/9/2014 10.8 <0.40 <4.0 85.7 3.6

VP-6 (15')
10/10/2014 12.6 <0.40 <4.0 87.1 <2.0

VP-6 (20')
10/10/2014 13.0 <0.40 <4.0 86.8 <2.0

VP-6 (24')
10/10/2014 12.8 <0.40 <4.0 87.2 <2.0

VP-7 (15')
10/9/2014 5.6 <0.40 <4.0 81.4 13.0

VP-7 (20')
10/9/2014 6.8 <0.40 <4.0 82.8 10.4

VP-7 (24')
10/9/2014 7.1 <0.40 <4.0 83.3 9.6

VP-8 (15')
10/9/2014 <2.0 <0.40 <4.0 80.5 19.0

VP-8 (20')
10/9/2014 <2.0 <0.40 <4.0 80.2 19.2

VP-8 (24')
10/9/2014 <2.0 <0.40 <4.0 79.3 19.4

*Method 3C AIR Fixed Gases

Table 4
Laboratory Results - Fixed Gases*

South Cass Lake Station Vapor Monitoring Results
Enbridge Energy, Limited Partnership



Table 5
Laboratory Results - VOCs (TO-15)

South Cass Lake Station Vapor Monitoring Results
Enbridge Energy, Limited Partnership
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VP-4 (15')
10/10/2014 43.3 <0.68 4.8 6.7 <1.3 2.9 3.5 2.1 96.7 <1.8 <2.1 5.7 3.0 21.3 <2.6 2.2 <1.3 3.5 6.1 2.8 <2.1 <1.5 6.4 2.3

VP-4 (20')
10/10/2014 32.1 10.1 8.7 1.4 <1.3 <0.88 <1.5 2.2 8.9 <1.8 <2.1 <1.7 <1.5 27.8 <2.6 <0.74 2.5 5.2 5.0 2.6 <2.1 <1.5 6.4 2.2

VP-4 (24')
10/10/2014 118 32.5 16.1 <1.3 <1.3 <0.88 <1.5 2.9 4.5 5.7 3.1 <1.7 <1.5 29.6 <2.6 4.1 <1.3 7.2 4.6 5.6 <2.1 <1.5 10.4 3.5

VP-5 (15')
10/9/2014 36.0 24.5 4.8 3.6 <1.3 <0.88 9.9 3.2 9.5 81.3 8.3 14.3 15.8 36.2 6.9 11.1 3.1 245 52.1 8.4 2.2 <1.5 335 68.8

VP-5 (20')
10/9/2014 73.1 42.6 11.3 4.7 <1.3 <0.88 18.2 <2.1 18.3 47.3 7.7 23.7 30.7 21.1 <2.6 2.9 <1.3 239 35.5 8.3 2.2 33.5 173 36.0

VP-5 (24')
10/9/2014 <13,000 40,100 <3,230 <3,390 <3,440 <2,260 436,000 <5,430 <5,160 <4,730 <5,380 <4,460 <3,870 <19,000 <6,720 <1,880 <3,230 <4,140 <6,130 <5,370 <5,370 <3,850 <9,460 <4,730

VP-6 (15')
10/10/2014 <5.1 83.8 <1.3 1.8 3.6 <0.88 1,570 2.2 <2.0 21.4 2.4 <1.7 39.1 40.8 <2.6 5.8 <1.3 126 7.4 3.4 <2.1 <1.5 49.4 19.3

VP-6 (20')
10/10/2014 <101 140,000 <25.2 <26.5 <26.9 <17.6 1,070,000 <42.4 <40.3 236 <42.0 <34.9 <30.2 <148 <52.5 18.7 <25.2 <32.3 <47.9 <42.0 <42.0 <30.1 1,100 <37.0

VP-6 (24')
10/10/2014 <48.8 252,000 <11.0 <2.9 <12.9 <7.8 2,140,000 <4.4 <12.7 217 <7.0 <6.5 <4.1 <9.3 <3.8 <4.4 <5.6 <5.5 <5.6 <4.9 <8.4 <14.1 258 <17.8

VP-7 (15')
10/9/2014 93.7 16.4 <10.8 <11.3 <11.5 <7.6 130 <18.2 <17.3 20.5 <18.0 <14.9 22.9 1,090 <22.5 <6.3 <10.8 93.7 <20.5 <18.0 <18.0 <12.9 87.7 24.5

VP-7 (20')
10/9/2014 53.8 13.5 6.8 4.9 <1.3 1.0 4.5 <2.0 12.6 64.7 7.0 13.5 14.9 34.9 <2.5 2.4 <1.2 277 32.5 8.3 2.0 <1.4 284 75.9

VP-7 (24')
10/9/2014 142 3.3 2.3 26.2 <1.4 3.2 2.6 5.9 62.4 4.3 <2.2 2.7 93.7 1,600 <2.7 4.2 <1.3 37.7 5.8 <2.2 <2.2 96.1 16.9 4.8

VP-8 (15')
10/9/2014 75.4 209 <1.4 2.7 <1.5 <1.0 1,360 2.7 63.5 86.4 2.9 <2.0 6.7 <8.5 8.7 <0.84 <1.4 168 231 <2.4 <2.4 <1.7 211 47.6

VP-8 (20')
10/9/2014 <106 1,380 <26.3 <27.6 <28.0 <18.4 12,300 <44.2 <42.0 <38.5 <43.8 <36.4 <31.5 <155 <54.8 <15.3 <26.3 <33.7 112 <43.8 <43.8 <31.4 134 <38.5

VP-8 (24')
10/9/2014 115 1,380 <27.5 <28.9 <29.3 <19.2 17,000 <46.3 <44.0 77.6 <45.8 <38.0 <33.0 <162 <57.2 94.1 <27.5 94.2 128 <45.8 <45.8 <32.8 273 <40.3

Concentrations in micrograms per cubic meter (g/m3)

Only those compounds detected are presented in this table



Date O2(1) CO2(1) CH4(1) LEL(2) PID(2) Pressure VFD Speed BVW1 Flow BVW2 Flow BVW3 Flow
% % % % PPM-V IWCg hertz ACFM ACFM ACFM

VP-4s
10/9/2014 9.6 10.1 0.2 0 6.1 --- 0 0 0 0
10/27/2014 9.3 9.9 0 0 0.3 0.045 0 0 0 0
11/17/2014 20.5 0 0 0 0 --- 60 50.6 51.2 49.9
12/17/2014 --- --- --- 60 51.3 51.6 50.3
12/31/2014 --- --- --- 47 31.5 31.7 31.1

VP-4m
10/9/2014 5.3 13.4 0.1 0 3.3 --- 0 0 0 0
10/27/2014 6.0 14.0 0 0 0 0.002 0 0 0 0
11/17/2014 --- --- --- --- 60 50.6 51.2 49.9
12/17/2014 21.6 0.2 0 0 0 1.19 60 51.3 51.6 50.3
12/31/2014 --- --- --- --- 47 31.5 31.7 31.1

VP-4d
10/9/2014 3.2 15.2 0.1 0 3.9 --- 0 0 0 0
10/27/2014 2.6 15.6 0 0 2.2 -0.005 0 0 0 0
11/17/2014 20.5 0 0 0 0 --- 60 50.6 51.2 49.9
12/17/2014 --- --- --- --- 60 51.3 51.6 50.3
12/31/2014 --- --- --- --- 47 31.5 31.7 31.1

VP-5s
10/9/2014 5.4 13.4 0.1 0 0 --- 0 0 0 0
10/27/2014 5.2 13 0 2 0.1 0.00 0 0 0 0
11/17/2014 18.7 0.9 7.6 25 1,740 --- 60 50.6 51.2 49.9
12/17/2014 20.5 0.7 0.6 8 867 0.93 60 51.3 51.6 50.3
12/31/2014 20.9 1.1 0.2 5 375 0.81 47 31.5 31.7 31.1

VP-5m
10/9/2014 4.2 14.5 0.1 0 0 --- 0 0 0 0
10/27/2014 3.8 14.5 0 2 0.1 0.00 0 0 0 0
11/17/2014 20.8 0.6 5.4 15 1,445 --- 60 50.6 51.2 49.9
12/17/2014 21.2 0.4 0.4 6 691 0.19 60 51.3 51.6 50.3
12/31/2014 21.5 0.6 0.2 3 308 0.62 47 31.5 31.7 31.1

VP-5d
10/9/2014 1.0 15.2 11.3 19 292 --- 0 0 0 0
10/27/2014 0.7 16.4 16.9 24 360 0.00 0 0 0 0
11/17/2014 20.4 0.3 11.4 37 1,719 --- 60 50.6 51.2 49.9
12/17/2014 21.7 0.3 1 16 1,248 0.45 60 51.3 51.6 50.3
12/31/2014 21.9 0.4 0.6 14 640 1.03 47 31.5 31.7 31.1

Table 6
Bioventing System Field Measurements

Enbridge Energy, Limited Partnership
South Cass Lake Station Vapor Monitoring Results



VP-6s
10/9/2014 0.4 16.3 0.2 0 3.2 --- 0 0 0 0
10/27/2014 0.8 16.2 0 3 28.5 0.006 0 0 0 0
11/17/2014 18.2 2.5 7.4 22 1,133 --- 60 50.6 51.2 49.9
12/17/2014 20.4 1.5 0.9 7 542 0.67 60 51.3 51.6 50.3
12/31/2014 19.9 2.1 0.8 0 95.9 0.9 47 31.5 31.7 31.1

VP-6m
10/9/2014 0.1 16.3 14.6 8 712 --- 0 0 0 0
10/27/2014 0.1 16.6 20.3 14 825 0.011 0 0 0 0
11/17/2014 18.3 2.2 30.5 78 1,820 --- 60 50.6 51.2 49.9
12/17/2014 19.2 2.2 18.5 >Range 1,679 0.17 60 51.3 51.6 50.3
12/31/2014 16.7 4.3 11.9 >Range 1,099 0.14 47 31.5 31.7 31.1

VP-6d
10/9/2014 0.0 16.0 51.2 9 522 --- 0 0 0 0
10/27/2014 0.1 16.5 72.2 14 616 0.015 0 0 0 0
11/17/2014 17.7 3.3 64.8 98 1,895 --- 60 50.6 51.2 49.9
12/17/2014 20.2 2.1 30.9 >Range 1,309 0.16 60 51.3 51.6 50.3
12/31/2014 17.6 3.8 27.4 >Range 919 0.14 47 31.5 31.7 31.1

VP-7s
10/9/2014 11.9 8.8 0.1 0 0 --- 0 0 0 0
10/27/2014 11.2 8.8 0 0 0.1 0.015 0 0 0 0
11/17/2014 21.8 0.3 0.1 0 3.8 --- 60 50.6 51.2 49.9
12/17/2014 21.9 0.2 0 0 5.7 0.17 60 51.3 51.6 50.3
12/31/2014 21.6 0.1 0 0 0 0.22 47 31.5 31.7 31.1

VP-7m
10/9/2014 10.5 9.8 0.1 0 0 --- 0 0 0 0
10/27/2014 9.9 10 0 0 0.2 0.160 0 0 0 0
11/17/2014 22.0 0.5 0.2 0 42.7 --- 60 50.6 51.2 49.9
12/17/2014 21.9 0.4 0 0 0.5 0.74 60 51.3 51.6 50.3
12/31/2014 21.6 0.3 0 0 5.4 0.16 47 31.5 31.7 31.1

VP-7d
10/9/2014 9.6 10.6 0.1 0 0 --- 0 0 0 0
10/27/2014 8.9 10.7 0 0 0.1 0.006 0 0 0 0
11/17/2014 20.7 1.6 6.5 21 1,113 --- 60 50.6 51.2 49.9
12/17/2014 21.7 1.1 2.3 25 1,184 0.31 60 51.3 51.6 50.3
12/31/2014 19.8 1.8 1.2 25 644 0.96 47 31.5 31.7 31.1

VP-8s
10/9/2014 18.8 2.5 0.1 0 0 --- 0 0 0 0
10/27/2014 18.9 2 0 0 0.3 0.001 0 0 0 0
11/17/2014 20.8 0.2 0.1 0 0 --- 60 50.6 51.2 49.9
12/17/2014 21.7 0.2 0 0 0 0.2 60 51.3 51.6 50.3
12/31/2014 21.3 0.1 0 0 0 0 47 31.5 31.7 31.1

VP-8m



10/9/2014 18.8 2.6 0.1 0 0 --- 0 0 0 0
10/27/2014 18.8 2.2 0 0 0.3 0.001 0 0 0 0
11/17/2014 21.0 0.3 0 0 0 --- 60 50.6 51.2 49.9
12/17/2014 22.1 0.2 0 0 0 0.19 60 51.3 51.6 50.3
12/31/2014 21.3 0.1 0 0 0 0.14 47 31.5 31.7 31.1

VP-8d
10/9/2014 19.4 2.2 0.1 0 0 --- 0 0 0 0
10/27/2014 18.8 2.2 0 0 0.3 0.007 0 0 0 0
11/17/2014 21.1 1.2 0.1 0 0 --- 60 50.6 51.2 49.9
12/17/2014 22.5 0.3 0 0 0 0.14 60 51.3 51.6 50.3
12/31/2014 21.4 0.2 0 0 0 0 47 31.5 31.7 31.1

Nominal Sampling Port Depths (feet below ground surface (ft bgs))

   s = 15ft bgs

   m = 20ft bgs

   d = 24 ft bgs

O2 = oxygen, measured as percent (%) with a GEM2000

CO2 = carbon dioxide, measured as percent (%) with a GEM2000

CH4 = methane, measured as percent (%) with a GEM2000

LEL = lower explosive limit, measured as percent (%) with a MultiRAE 2000 PID

PID = photoionization detector; MultiRAE 2000 equipped with a 10.6 eV lamp

PPM-V = parts per million total volatile organic compounds, measured with a PID

IWCg = inches of water column, gauge

VFD = variable frequency drive

BVW = bioventing well

ACFM = actual cubic feet per minute
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March 26, 2014

LIMS USE: FR - DARIN ALBRECHT
LIMS OBJECT ID: 10260701

10260701
Project:
Pace Project No.:

RE:

Darin Albrecht
AECOM
Duluth Technology Village
11 E Superior St, Suite 260
Duluth, MN 55802

ENBRIDGE-South Cass Lake

Dear Darin Albrecht:
Enclosed are the analytical results for sample(s) received by the laboratory on March 19, 2014.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carol Davy
carol.davy@pacelabs.com
Project Manager

Enclosures

cc: Klete Fallowfield, AECOM

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 69
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CERTIFICATIONS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Certification #40770
Alabama Certification #40770
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #: Pace
Georgia Certification #: 959
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nebraska Certification #: Pace
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
Wisconsin Certification #: 999407970
West Virginia Certification #: 382
West Virginia TO-15 Approval
West Virginia DHHR #:9952C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 2 of 69



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID Matrix Date Collected Date Received

10260701001 MW-1 Water 03/17/14 14:45 03/19/14 09:30

10260701002 MW-4 Water 03/17/14 15:45 03/19/14 09:30

10260701003 MW-6 Water 03/18/14 13:25 03/19/14 09:30

10260701004 MW-7 Water 03/17/14 14:45 03/19/14 09:30

10260701005 MW-8 Water 03/17/14 15:45 03/19/14 09:30

10260701006 MW-9 Water 03/17/14 16:40 03/19/14 09:30

10260701007 MW-15 Water 03/17/14 17:05 03/19/14 09:30

10260701008 MW-18 Water 03/17/14 17:30 03/19/14 09:30

10260701009 MW-20 Water 03/18/14 09:55 03/19/14 09:30

10260701010 MW-22 Water 03/18/14 10:40 03/19/14 09:30

10260701011 USGS-1A Water 03/18/14 11:50 03/19/14 09:30

10260701012 USGS-4A Water 03/18/14 14:00 03/19/14 09:30

10260701013 MW-17 Water 03/18/14 15:00 03/19/14 09:30

10260701014 USGS-2A Water 03/18/14 10:15 03/19/14 09:30

10260701015 MW-16A Water 03/18/14 11:30 03/19/14 09:30

10260701016 MW-16B Water 03/18/14 14:00 03/19/14 09:30

10260701017 MW-21 Water 03/18/14 14:30 03/19/14 09:30

10260701018 USGS-3A Water 03/18/14 15:20 03/19/14 09:30

10260701019 SLDW Water 03/17/14 13:35 03/19/14 09:30

10260701020 Field Blank Water 03/18/14 12:00 03/19/14 09:30

10260701021 Trip Blank Water 03/18/14 12:00 03/19/14 09:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10260701001 MW-1 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701002 MW-4 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701003 MW-6 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701004 MW-7 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701005 MW-8 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701006 MW-9 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701007 MW-15 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701008 MW-18 RSK 175 1DL1

Diesel Range Organics 2MT

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701009 MW-20 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701010 MW-22 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701011 USGS-1A RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701012 USGS-4A RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701013 MW-17 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701014 USGS-2A RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701015 MW-16A RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

ASTM D516 1KEO

10260701016 MW-16B RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701017 MW-21 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701018 USGS-3A RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701019 SLDW RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701020 Field Blank RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10260701021 Trip Blank EPA 8260 7SH2
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PROJECT NARRATIVE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Method:

Client: AECOM

RSK 175

Date: March 26, 2014

Description: RSK 175 AIR Headspace

General Information:
20 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: AIR/19725
R1: RPD value was outside control limits.

• DUP  (Lab ID: 1642148)
• Methane

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 7 of 69



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Method:

Client: AECOM

Diesel Range Organics

Date: March 26, 2014

Description: WIDRO Extended GCS

General Information:
20 samples were analyzed for Diesel Range Organics.  All samples were received in acceptable condition with any exceptions noted
below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Method:

Client: AECOM

EPA 8260

Date: March 26, 2014

Description: 8260 MSV UST

General Information:
21 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Method:

Client: AECOM

SM 4500-NO3 H

Date: March 26, 2014

Description: SM4500NO3-H, NO2 + NO3 pres.

General Information:
20 samples were analyzed for SM 4500-NO3 H.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/17603
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10260701001,10260701016

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1643460)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1643461)

• Nitrogen, NO2 plus NO3

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 10 of 69
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PROJECT NARRATIVE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Method:

Client: AECOM

ASTM D516

Date: March 26, 2014

Description: ASTM D516 Sulfate Water

General Information:
20 samples were analyzed for ASTM D516.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 11 of 69
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-1 Lab ID: 10260701001 Collected: 03/17/14 14:45 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 11:35 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:0203/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 83 %. 03/26/14 06:02 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 03:34 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 03:34 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 03:34 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 03:34 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 03/21/14 03:34 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 03:34 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 03:34 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.36 mg/L 03/24/14 09:540.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate ND mg/L 03/20/14 11:55 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 12 of 69



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-4 Lab ID: 10260701002 Collected: 03/17/14 15:45 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 11:45 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:0903/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 94 %. 03/26/14 06:09 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 03:52 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 03:52 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 03:52 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 03:52 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 03/21/14 03:52 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 03:52 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 03:52 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 2.4 mg/L 03/24/14 09:550.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 2.6 mg/L 03/20/14 11:58 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-6 Lab ID: 10260701003 Collected: 03/18/14 13:25 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 13:26 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:1603/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 87 %. 03/26/14 06:16 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 04:28 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 04:28 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 04:28 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 04:28 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 04:28 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 04:28 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 04:28 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.84 mg/L 03/24/14 09:590.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 5.1 mg/L 03/20/14 11:58 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-7 Lab ID: 10260701004 Collected: 03/17/14 14:45 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 11:55 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:2303/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 88 %. 03/26/14 06:23 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 04:47 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 04:47 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 04:47 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 04:47 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 04:47 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 04:47 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 04:47 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.14 mg/L 03/24/14 09:590.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 5.5 mg/L 03/20/14 11:58 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-8 Lab ID: 10260701005 Collected: 03/17/14 15:45 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 12:05 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:3003/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 92 %. 03/26/14 06:30 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 05:05 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 05:05 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 05:05 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 05:05 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 97 %. 03/21/14 05:05 17060-07-075-125 1
Toluene-d8 (S) 101 %. 03/21/14 05:05 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 05:05 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.13 mg/L 03/24/14 10:000.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 9.1 mg/L 03/20/14 12:00 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-9 Lab ID: 10260701006 Collected: 03/17/14 16:40 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 12:14 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:3703/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 104 %. 03/26/14 06:37 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 05:24 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 05:24 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 05:24 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 05:24 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 05:24 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 05:24 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 03/21/14 05:24 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:040.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 6.0 mg/L 03/20/14 12:00 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-15 Lab ID: 10260701007 Collected: 03/17/14 17:05 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 12:37 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:4403/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 87 %. 03/26/14 06:44 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 05:42 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 05:42 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 05:42 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 05:42 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 03/21/14 05:42 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 05:42 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 05:42 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 2.8 mg/L 03/24/14 10:050.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 2.9 mg/L 03/20/14 12:00 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 18 of 69



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-18 Lab ID: 10260701008 Collected: 03/17/14 17:30 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 12:47 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:5103/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 113 %. 03/26/14 06:51 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 06:00 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 06:00 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 06:00 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 06:00 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 06:00 17060-07-075-125 1
Toluene-d8 (S) 99 %. 03/21/14 06:00 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 06:00 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 2.2 mg/L 03/24/14 10:050.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 6.7 mg/L 03/20/14 12:00 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-20 Lab ID: 10260701009 Collected: 03/18/14 09:55 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 13:46 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 06:5803/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 81 %. 03/26/14 06:58 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 08:48 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 08:48 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 08:48 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 08:48 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 08:48 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 08:48 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 08:48 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 1.2 mg/L 03/24/14 10:080.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 7.8 mg/L 03/20/14 12:03 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-22 Lab ID: 10260701010 Collected: 03/18/14 10:40 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 13:56 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 07:0503/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 77 %. 03/26/14 07:05 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 03:16 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 03:16 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 03:16 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 03:16 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 97 %. 03/21/14 03:16 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 03:16 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 03:16 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.10 mg/L 03/24/14 10:080.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 7.8 mg/L 03/20/14 12:03 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: USGS-1A Lab ID: 10260701011 Collected: 03/18/14 11:50 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 14:20 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 07:1203/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 99 %. 03/26/14 07:12 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 06:19 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 06:19 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 06:19 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 06:19 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 06:19 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 06:19 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 06:19 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:090.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 6.5 mg/L 03/20/14 12:03 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: USGS-4A Lab ID: 10260701012 Collected: 03/18/14 14:00 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 7.8 ug/L 03/20/14 14:35 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 07:1903/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 95 %. 03/26/14 07:19 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 06:37 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 06:37 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 06:37 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 06:37 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 06:37 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 06:37 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 03/21/14 06:37 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.12 mg/L 03/24/14 10:100.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 5.9 mg/L 03/20/14 12:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-17 Lab ID: 10260701013 Collected: 03/18/14 15:00 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 14:53 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 07:2603/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 99 %. 03/26/14 07:26 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 06:55 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 06:55 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 06:55 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 06:55 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 06:55 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 06:55 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 06:55 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.11 mg/L 03/24/14 10:130.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 10.2 mg/L 03/20/14 12:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: USGS-2A Lab ID: 10260701014 Collected: 03/18/14 10:15 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 8.1 ug/L 03/20/14 15:06 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 07:3303/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 87 %. 03/26/14 07:33 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 07:14 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 07:14 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 07:14 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 07:14 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 03/21/14 07:14 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 07:14 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 07:14 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:130.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 8.1 mg/L 03/20/14 12:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-16A Lab ID: 10260701015 Collected: 03/18/14 11:30 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 15:20 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 0.12 mg/L 03/26/14 07:4003/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 86 %. 03/26/14 07:40 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 07:32 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 07:32 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 07:32 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 07:32 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 07:32 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 07:32 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/21/14 07:32 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:140.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 8.4 mg/L 03/20/14 12:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-16B Lab ID: 10260701016 Collected: 03/18/14 14:00 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 7.7 ug/L 03/20/14 15:32 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 0.14 mg/L 03/26/14 07:4703/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 82 %. 03/26/14 07:47 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 07:51 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 07:51 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 07:51 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 07:51 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 07:51 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 07:51 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 07:51 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.88 mg/L 03/24/14 10:18 M10.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 8.3 mg/L 03/20/14 12:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: MW-21 Lab ID: 10260701017 Collected: 03/18/14 14:30 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 11.7 ug/L 03/21/14 13:15 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 0.28 mg/L 03/26/14 07:5403/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 88 %. 03/26/14 07:54 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 09:26 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 09:26 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 09:26 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 09:26 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 09:26 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 09:26 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 09:26 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:230.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 4.1 mg/L 03/20/14 12:08 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: USGS-3A Lab ID: 10260701018 Collected: 03/18/14 15:20 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 97.4 ug/L 03/21/14 14:13 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 0.19 mg/L 03/26/14 08:0103/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 86 %. 03/26/14 08:01 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 08:09 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 08:09 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 08:09 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 08:09 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 97 %. 03/21/14 08:09 17060-07-075-125 1
Toluene-d8 (S) 101 %. 03/21/14 08:09 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 08:09 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:230.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 5.5 mg/L 03/20/14 12:08 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: SLDW Lab ID: 10260701019 Collected: 03/17/14 13:35 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/20/14 12:57 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 08:0803/21/14 07:210.11 0.11 1
Surrogates
n-Triacontane (S) 83 %. 03/26/14 08:08 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 08:29 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 08:29 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 08:29 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 08:29 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 08:29 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 08:29 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 08:29 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 0.62 mg/L 03/24/14 10:240.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 3.7 mg/L 03/20/14 12:08 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: Field Blank Lab ID: 10260701020 Collected: 03/18/14 12:00 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/21/14 14:23 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 08:1503/21/14 07:210.10 0.10 1
Surrogates
n-Triacontane (S) 96 %. 03/26/14 08:15 638-68-603/21/14 07:2150-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/21/14 09:07 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/21/14 09:07 100-41-41.0 0.24 1
Toluene ND ug/L 03/21/14 09:07 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/21/14 09:07 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/21/14 09:07 17060-07-075-125 1
Toluene-d8 (S) 100 %. 03/21/14 09:07 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/21/14 09:07 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 10:240.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate ND mg/L 03/20/14 12:08 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Sample: Trip Blank Lab ID: 10260701021 Collected: 03/18/14 12:00 Received: 03/19/14 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/20/14 18:14 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/20/14 18:14 100-41-41.0 0.24 1
Toluene ND ug/L 03/20/14 18:14 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/20/14 18:14 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 03/20/14 18:14 17060-07-075-125 1
Toluene-d8 (S) 99 %. 03/20/14 18:14 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/20/14 18:14 460-00-475-125 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/19725
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,
10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701019

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1642145
Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,

10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701019

Matrix: Water

Analyzed

Methane ug/L ND 6.6 03/20/14 11:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1642146LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1642147

Methane ug/L 62.160.7 102 85-11510362.4 .5 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260669001
1642148SAMPLE DUPLICATE:

Methane ug/L 56.4 R141 200.086 mg/L

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260701003
1642149SAMPLE DUPLICATE:

Methane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/26/2014 04:24 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/19734
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10260701017, 10260701018, 10260701020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1643046
Associated Lab Samples: 10260701017, 10260701018, 10260701020

Matrix: Water

Analyzed

Methane ug/L ND 6.6 03/21/14 13:06

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1643047LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1643048

Methane ug/L 60.960.7 100 85-11510463.2 4 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260701017
1643049SAMPLE DUPLICATE:

Methane ug/L 20.9 56 2011.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/26594
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,
10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1642202
Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,

10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/21/14 02:58
Ethylbenzene ug/L ND 1.0 03/21/14 02:58
Toluene ug/L ND 1.0 03/21/14 02:58
Xylene (Total) ug/L ND 3.0 03/21/14 02:58
1,2-Dichloroethane-d4 (S) %. 98 75-125 03/21/14 02:58
4-Bromofluorobenzene (S) %. 101 75-125 03/21/14 02:58
Toluene-d8 (S) %. 100 75-125 03/21/14 02:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1642203LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 21.920 109 75-125
Ethylbenzene ug/L 21.120 105 75-125
Toluene ug/L 21.120 105 75-125
Xylene (Total) ug/L 63.060 105 75-125
1,2-Dichloroethane-d4 (S) %. 101 75-125
4-Bromofluorobenzene (S) %. 101 75-125
Toluene-d8 (S) %. 100 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1642850MATRIX SPIKE SAMPLE:
MSSpike

Result
10260701001

Benzene ug/L 23.320 116 75-129ND
Ethylbenzene ug/L 22.720 113 75-128ND
Toluene ug/L 22.620 113 75-129ND
Xylene (Total) ug/L 67.160 112 75-129ND
1,2-Dichloroethane-d4 (S) %. 100 75-125
4-Bromofluorobenzene (S) %. 101 75-125
Toluene-d8 (S) %. 100 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260701002
1642851SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260701002
1642851SAMPLE DUPLICATE:

Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
1,2-Dichloroethane-d4 (S) %. 98 .799
4-Bromofluorobenzene (S) %. 102 .3102
Toluene-d8 (S) %. 100 .007100
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/26595
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10260701021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1642204
Associated Lab Samples: 10260701021

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/20/14 17:53
Ethylbenzene ug/L ND 1.0 03/20/14 17:53
Toluene ug/L ND 1.0 03/20/14 17:53
Xylene (Total) ug/L ND 3.0 03/20/14 17:53
1,2-Dichloroethane-d4 (S) %. 98 75-125 03/20/14 17:53
4-Bromofluorobenzene (S) %. 102 75-125 03/20/14 17:53
Toluene-d8 (S) %. 100 75-125 03/20/14 17:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1642205LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.620 103 75-125
Ethylbenzene ug/L 19.620 98 75-125
Toluene ug/L 19.820 99 75-125
Xylene (Total) ug/L 59.560 99 75-125
1,2-Dichloroethane-d4 (S) %. 99 75-125
4-Bromofluorobenzene (S) %. 103 75-125
Toluene-d8 (S) %. 100 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1642341MATRIX SPIKE SAMPLE:
MSSpike

Result
10260494009

Benzene ug/L 22.620 110 75-129ND
Ethylbenzene ug/L 26.420 105 75-1285.4
Toluene ug/L 21.520 108 75-129ND
Xylene (Total) ug/L 64.260 107 75-129ND
1,2-Dichloroethane-d4 (S) %. 100 75-125
4-Bromofluorobenzene (S) %. 102 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260494010
1642342SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
1,2-Dichloroethane-d4 (S) %. 98 .498
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10260494010
1642342SAMPLE DUPLICATE:

4-Bromofluorobenzene (S) %. 102 2100
Toluene-d8 (S) %. 100 .999
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/24631
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,
10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1642533
Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,

10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Matrix: Water

Analyzed

WDRO, Extended C10-C32 mg/L ND 0.10 03/26/14 05:48
n-Triacontane (S) %. 84 50-150 03/26/14 05:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1642534LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1642535

WDRO, Extended C10-C32 mg/L 1.52 77 75-115841.7 8 20
n-Triacontane (S) %. 96 50-150104
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17603
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,
10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1643456
Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,

10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/24/14 09:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1643457LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.52.5 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1643458MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10260701001

1643459

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L 2.5 96 80-12096 .3 302.50.36 2.8 2.8

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1643460MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10260701016

1643461

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 33 80-12044 15 302.50.88 1.7 2.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17584
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,
10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1642030
Associated Lab Samples: 10260701001, 10260701002, 10260701003, 10260701004, 10260701005, 10260701006, 10260701007,

10260701008, 10260701009, 10260701010, 10260701011, 10260701012, 10260701013, 10260701014,
10260701015, 10260701016, 10260701017, 10260701018, 10260701019, 10260701020

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 03/20/14 11:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1642031LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 6.47.5 85 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1642032MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10260701001

1642033

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 93 80-12092 1 3020ND 20.7 20.4

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1642034MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10260701011

1642035

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 101 80-12093 6 30206.5 26.7 25.1
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QUALIFIERS

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10260701001 AIR/19725MW-1 RSK 175
10260701002 AIR/19725MW-4 RSK 175
10260701003 AIR/19725MW-6 RSK 175
10260701004 AIR/19725MW-7 RSK 175
10260701005 AIR/19725MW-8 RSK 175
10260701006 AIR/19725MW-9 RSK 175
10260701007 AIR/19725MW-15 RSK 175
10260701008 AIR/19725MW-18 RSK 175
10260701009 AIR/19725MW-20 RSK 175
10260701010 AIR/19725MW-22 RSK 175
10260701011 AIR/19725USGS-1A RSK 175
10260701012 AIR/19725USGS-4A RSK 175
10260701013 AIR/19725MW-17 RSK 175
10260701014 AIR/19725USGS-2A RSK 175
10260701015 AIR/19725MW-16A RSK 175
10260701016 AIR/19725MW-16B RSK 175

10260701017 AIR/19734MW-21 RSK 175
10260701018 AIR/19734USGS-3A RSK 175

10260701019 AIR/19725SLDW RSK 175

10260701020 AIR/19734Field Blank RSK 175

10260701001 OEXT/24631 GCSV/12989MW-1 Diesel Range Organics Diesel Range Organics
10260701002 OEXT/24631 GCSV/12989MW-4 Diesel Range Organics Diesel Range Organics
10260701003 OEXT/24631 GCSV/12989MW-6 Diesel Range Organics Diesel Range Organics
10260701004 OEXT/24631 GCSV/12989MW-7 Diesel Range Organics Diesel Range Organics
10260701005 OEXT/24631 GCSV/12989MW-8 Diesel Range Organics Diesel Range Organics
10260701006 OEXT/24631 GCSV/12989MW-9 Diesel Range Organics Diesel Range Organics
10260701007 OEXT/24631 GCSV/12989MW-15 Diesel Range Organics Diesel Range Organics
10260701008 OEXT/24631 GCSV/12989MW-18 Diesel Range Organics Diesel Range Organics
10260701009 OEXT/24631 GCSV/12989MW-20 Diesel Range Organics Diesel Range Organics
10260701010 OEXT/24631 GCSV/12989MW-22 Diesel Range Organics Diesel Range Organics
10260701011 OEXT/24631 GCSV/12989USGS-1A Diesel Range Organics Diesel Range Organics
10260701012 OEXT/24631 GCSV/12989USGS-4A Diesel Range Organics Diesel Range Organics
10260701013 OEXT/24631 GCSV/12989MW-17 Diesel Range Organics Diesel Range Organics
10260701014 OEXT/24631 GCSV/12989USGS-2A Diesel Range Organics Diesel Range Organics
10260701015 OEXT/24631 GCSV/12989MW-16A Diesel Range Organics Diesel Range Organics
10260701016 OEXT/24631 GCSV/12989MW-16B Diesel Range Organics Diesel Range Organics
10260701017 OEXT/24631 GCSV/12989MW-21 Diesel Range Organics Diesel Range Organics
10260701018 OEXT/24631 GCSV/12989USGS-3A Diesel Range Organics Diesel Range Organics
10260701019 OEXT/24631 GCSV/12989SLDW Diesel Range Organics Diesel Range Organics
10260701020 OEXT/24631 GCSV/12989Field Blank Diesel Range Organics Diesel Range Organics

10260701001 MSV/26594MW-1 EPA 8260
10260701002 MSV/26594MW-4 EPA 8260
10260701003 MSV/26594MW-6 EPA 8260
10260701004 MSV/26594MW-7 EPA 8260
10260701005 MSV/26594MW-8 EPA 8260
10260701006 MSV/26594MW-9 EPA 8260
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10260701007 MSV/26594MW-15 EPA 8260
10260701008 MSV/26594MW-18 EPA 8260
10260701009 MSV/26594MW-20 EPA 8260
10260701010 MSV/26594MW-22 EPA 8260
10260701011 MSV/26594USGS-1A EPA 8260
10260701012 MSV/26594USGS-4A EPA 8260
10260701013 MSV/26594MW-17 EPA 8260
10260701014 MSV/26594USGS-2A EPA 8260
10260701015 MSV/26594MW-16A EPA 8260
10260701016 MSV/26594MW-16B EPA 8260
10260701017 MSV/26594MW-21 EPA 8260
10260701018 MSV/26594USGS-3A EPA 8260
10260701019 MSV/26594SLDW EPA 8260
10260701020 MSV/26594Field Blank EPA 8260

10260701021 MSV/26595Trip Blank EPA 8260

10260701001 WETA/17603MW-1 SM 4500-NO3 H
10260701002 WETA/17603MW-4 SM 4500-NO3 H
10260701003 WETA/17603MW-6 SM 4500-NO3 H
10260701004 WETA/17603MW-7 SM 4500-NO3 H
10260701005 WETA/17603MW-8 SM 4500-NO3 H
10260701006 WETA/17603MW-9 SM 4500-NO3 H
10260701007 WETA/17603MW-15 SM 4500-NO3 H
10260701008 WETA/17603MW-18 SM 4500-NO3 H
10260701009 WETA/17603MW-20 SM 4500-NO3 H
10260701010 WETA/17603MW-22 SM 4500-NO3 H
10260701011 WETA/17603USGS-1A SM 4500-NO3 H
10260701012 WETA/17603USGS-4A SM 4500-NO3 H
10260701013 WETA/17603MW-17 SM 4500-NO3 H
10260701014 WETA/17603USGS-2A SM 4500-NO3 H
10260701015 WETA/17603MW-16A SM 4500-NO3 H
10260701016 WETA/17603MW-16B SM 4500-NO3 H
10260701017 WETA/17603MW-21 SM 4500-NO3 H
10260701018 WETA/17603USGS-3A SM 4500-NO3 H
10260701019 WETA/17603SLDW SM 4500-NO3 H
10260701020 WETA/17603Field Blank SM 4500-NO3 H

10260701001 WETA/17584MW-1 ASTM D516
10260701002 WETA/17584MW-4 ASTM D516
10260701003 WETA/17584MW-6 ASTM D516
10260701004 WETA/17584MW-7 ASTM D516
10260701005 WETA/17584MW-8 ASTM D516
10260701006 WETA/17584MW-9 ASTM D516
10260701007 WETA/17584MW-15 ASTM D516
10260701008 WETA/17584MW-18 ASTM D516
10260701009 WETA/17584MW-20 ASTM D516
10260701010 WETA/17584MW-22 ASTM D516
10260701011 WETA/17584USGS-1A ASTM D516
10260701012 WETA/17584USGS-4A ASTM D516
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10260701
ENBRIDGE-South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10260701013 WETA/17584MW-17 ASTM D516
10260701014 WETA/17584USGS-2A ASTM D516
10260701015 WETA/17584MW-16A ASTM D516
10260701016 WETA/17584MW-16B ASTM D516
10260701017 WETA/17584MW-21 ASTM D516
10260701018 WETA/17584USGS-3A ASTM D516
10260701019 WETA/17584SLDW ASTM D516
10260701020 WETA/17584Field Blank ASTM D516
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The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Section A Section B Section C 
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Section l:l Matrix Codes £ a:: 
ed Client Information MATRIX I CODE !E :2: COLLECTED Preservatives 

.9 0 
Drinking Water DW 00 (.) 

"' Water WT '0 II 
8 (.) 

WasteWater ww COMPOSITE COMPOSITE 
'0 OJ 

Product p ~ ..: START END/GRAB 

cr: Soil/Solid Sl "' \9 

ID Oil OL ! II (/) 

S2. 0:: 
Wipe WP UJ 

(A-Z, 0-91 ,-) Air AR 
UJ z 
0 w <( 

Sample IDs MUST BE UNIQUE Tissue TS 0 Q_ 

~ 
1-

Other OT () z 
X 0 

"* (X' () 
:a; 1-
UJ 
!:: DATE 
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SIGNATURE of SAMPLER: 
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CD 
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I 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Section A Section IB Section C Page: 2.... of 
Required Client Information: Required Project Information: Invoice Information: 
Company: Report To: !Attention: 

Address: 1c,opy To: lc,ompany Name: 
~GULATORYJ! GENCY 

!Address: 
NPDES r· 

·~· Email To: !Purchase Order No.: ace Quote 
f UST r RCRA [Reference: OTHER 

Phone: /Fax: !Project Name: Feet Site l~:ationl 

~ ~ested Due DatelfAT: !Project Number: file#: 

l1lTiiTT Tt· Section D Matrix Codes £ 0:: 
Required Client Information MATRIX I CODE .!1 :;; COLLECTED Preservatives 

£ 0 
Drinking Water ow ~ () z 
Water WT II 0 ; 0 () f= 
WasteWater ww u COMPOSITE COMPOSITE 

"0 ell END/GRAB 
() z Product p §! <( START w 

a:: ....J 

~ Soil/Solid SL "' 
....J 

(9 0 .. "' II r/) 

~ Oil OL ~ s>. 
() 0:: 

:I '>/ 
<D 

Wipe WP 1- u.J c 
(A-Z,0-9/ ,-) u.J <( z ,J 

~ 
.§ 

Air AR 0 w a. <( "0 

~~ ·~ 4 Sample IDs MUST BE UNIQUE Tissue TS 0 a. :;; 
1- (J) :c 

~ w 

~ 
Other OT 0 1- z 2: 0 X w w 0 <D q: c ~ '*~: 0::: ....J ....J 0 {f) " "' J: co 7 

~ 
a. a. f£0 

~ :;; :;; lL 
Cl.(f) 0 0 (f) .r= 

Iii <( <( 0 C N z i3 co & (j) IV"\ I< 
~~~ 

TIME DATE TIME (/) '*' ::l:Z: J: J: z z ~ P"<eP~bi.D. 
1 f'W-I'f l'i'Ob \0 Itt I as }C 'i. )< !.X 
2 VS!.,.S-1Jt lOti) 
3 J'l. lfv. t li A \\ :)() l::)\~\ 
4 f\ "V-\11 \3 ll{60 () \ "0 
5 M\lv-'1.1 l\1·{)6 or1 
lil VSbS-3JT \II \5'7J> 

~ 
0\3;, 

Sf-. OW J •'f i3"'!:.'1 
-

f) 7 

f-< -t Ll ~ \ •VI l'- v 1\J . .38 \1-bb \1 i\ J 
I- IW () 8 ~ 

9 

1 ~;-1.) \a~ ... \1;.. L t IX C) ;L,J 
l 

1 

1 tl .. 
ADDITIONAL COMMENTS RELINQUISHED BY I AFFILIATION DATE TIME SAMPLE CONDITIONS 

'\i' ( y /II ~>" 
'Z.eS 

1'1 
~· ,{:, 

SAMPLER NAME AND SIGNATURE "t9 c :;; t5 
' o- >,0 l'l 

A-~~ _)'~ bfr-
-oZ -oo- .S-

PRINT Name of SAMPLER: .E .~ ~ ~~E "'z Q. 

~~ E <D " 8-*G a. f)~ I DATE Signed 3 ltr " u SIGNATURE of SAMPLER: " <D- E 
~· (MM/DDNY): 

1- a:: <D 

"' (/) (/) 

*Important Note: By s1gmng thts form you are accepting Paces NET 30 day payment terms and agreetng to late charges of 1.5% per month for any mvo1ces not pa1d w1thtn 30 days. F-ALL-Q-020rev.07, 15-May-2007 
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Document Name: 
Sample Condition Upon Receipt Form 

Document Revised: 07Nov2013 
Page 1 of 1 

Client Name: 

Courier: 

~ Ocommercial 
f'>r, 

Tracking Number: :1'17 

Ours 

Custody Seal on Cooler/Box Present? DYes !fJNo 

Document No.: Issuing Authority: 

F-MN-L-213-rev.OS Pace Minnesota Quality Office 

Oclient 

Seals Intact? DYes Q'No 
Optional: Proj. Due Date: 

Packing Material: ISl6ubble Wrap t;!Bubble Bags 0None Oather: ______ _ Temp Blank? 

Thermom. Used: 0 80512447 
072337080 

' ( ") •c; '1' I 
Cooler Temp Read (•q: I·<J v/'i' ),,, 

Temp should be above freezing to 6•c 

Chain of Custody Present? 

Chain of Custody Filled Out? 

Chain of Custody Relinquished? 

Sampler Name and/or Signature on COC? 

Samples Arrived within Hold Time? 

Short Hold Time Analysis (<72. hr)? 

Rush Turn Around Time Requested? 

Sufficient Volume? 

Correct Containers Used? 

-Pace Containers Used? 

Containers Intact? 

Filtered Volume Received for Dissolved Tests? 

Sample Labels Match COC? 

-Includes Date/Time/10/ Analysis Matrix: tJ\fl 
All containers needing acid/base preservation have 
been checked? Noncompliances are noted in 13. 
All containers needing preservation are found to be in 
compliance with EPA recommendation? 
(HN03, H2S04, HCI<2; Na0H>12) 
Exceptions: VOA, Coliform, TOC, Oil and Grease, 
WI-DRO (water) DOC 

Headspace in VOA Vials ( >6mm)? 

Trip Blank Present? 

Trip Blank Custody Seals Present? 

Pace Trip Blank Lot# (if purchased): 

CLIENT NOTIFICATION/RESOLUTION 

Person Contacted: 

Comments/Resolution: 

z 

fi]Yes 0No ON/A 1. 

NYes 0No ON/A 2. 

DYes ~No ON/A 3. 

[SlYes 0No ON/A 4. 

n~es 0No ON/A 5. 

DYes IS] No ON/A 6. 

lS]Yes 0No ON/A 7. 

lSJYes 0No ON/A 8 . . 
iSlYes 0No ON/A 9. 

'lSJYes 0No ON/A 

l::sLYes 0No ON/A 10. 

DYes 0No lsJN/A 11. 

bl.No " DYes ON/A 12. 

CslYes 0No ON/A 13. 0HN03 OH2S04 0NaOH 

lsJYes 
Sample# 

0No ON/A 

\ 
DYes CSlNo 

Lot# of added 
Initial when completed: preservative: 

DYes l;JNo ON/A 14. 

~Yes 0No ON/A 15. 

ISJ:res 0No ON/A 

Field Data Required? DYes 0No 

Date/Time: 

Project Manager Review: · l>flp\ Date: __ __,:~'-"'-"""-¥--1------
Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the N'o 
hold, incorrect preservative, out of temp, incorrect containers) 

0HCI 
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Document Name: 

SCUR Exceptions Form 

Document No.: 

F-MN-l-220-Rev.OO 

; .. ; /ils!f4i' ·.· . '< .. , > .·. ,... i.l. ::;y:;;·';:;;.;.;. 

fJ':i . \ Of 

·rt {(\ cc'!\f>~,'f'.~ LS Hrr.S: \\S~-~ vS~· .,\A 
rt f,'9 J b\ 

-; 

Document Revised: 16Apr2012 

Page 1 of 1 

Issuing Authority: 
Pace Minnesota Quality Office 

7: .. ,, ·"'- c•:_ .•. \ ;.::·: .. :. 

TJ(, ~ () 
qw· • "· 

l\/61\1, vs~;:; f\&H/ f3f>3At 
(I) . 

~)f~'] 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000007.D 
Report Date: 03/26/2014 
Sample ID: 10260701001 
Client ID: 
Sample Information: 10260701001 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0.5~ 
0 
['] 
cD 

'""" 0.5~ -
N 
['] 

0.4~ lD u 
I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 
N c 

0.2~ u (]J 
I +' 

0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000007.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 

I 
0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I I 'I I I I I I I I 

1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 5.0 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000008.D 
Report Date: 03/26/2014 
Sample ID: 10260701002 
Client ID: 
Sample Information: 10260701002 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0.5~ 
0 
['] 
cD 

'""" 0.5~ -
N 
['] 

0.4~ lD u 
I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 
N c 

0.2~ u (]J 
I +' 

0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000008.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 

I 
0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I I 'I I I I I I I 

1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 
Time (Min) 



Page 52 of 69

>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000009.D 
Report Date: 03/26/2014 
Sample ID: 10260701003 
Client ID: 
Sample Information: 10260701003 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0.5~ 
0 
['] 
cD 

'""" 0.5~ -
N 
['] 

0.4~ lD u 
I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 
N c 

0.2~ u (]J 
I +' 

0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000009.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 

I 
0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I I 'I I I I I I I I 

1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 5.0 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000010.D 
Report Date: 03/26/2014 
Sample ID: 10260701004 
Client ID: 
Sample Information: 10260701004 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0.5~ 0 
['] 
cD 

'""" 0.5~ -
N 
['] 

0.4~ lD u 
I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 

0.2~ 
N c 
u (]J 

I +' 
0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000010.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 

I 
0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I I I I I 'I I I I I I I 

0.4 0.5 0.8 1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000011.D 
Report Date: 03/26/2014 
Sample ID: 10260701005 
Client ID: 
Sample Information: 10260701005 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0.5~ 
0 
['] 
cD 

'""" 0.5~ -
N 
['] 

0.4~ lD u 
I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 

0.2~ 
N c 
u (]J 

I +' 
0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000011.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 

I 
0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I I 'I I I I I I I I 

1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 5.0 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000012.D 
Report Date: 03/26/2014 
Sample ID: 10260701006 
Client ID: 
Sample Information: 10260701006 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0 
0.5~ ['] 

cD 

'""" 
0.5~ -

N 
['] 

lD u 
0.4~ I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 
N c 

0.2~ u (]J 
I +' 

0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000012.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 

I 
0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I I 'I I I I I I I 

1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000013.D 
Report Date: 03/26/2014 
Sample ID: 10260701007 
Client ID: 
Sample Information: 10260701007 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0.5~ 
0 
['] 
cD 

'""" 
0.5~ -

N 
['] 

0.4~ lD u 
I 

m 0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 
N c 

0.2~ u (]J 
I +' 

0 X 

'""" "-' 
0.1~ 

u 
D 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000013.D 

0 
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'""" -
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'""" 0 
OJ 
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'""" u 
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'
f
I 

I I I I I I I I I I I I I 'I I I I I I I I 

1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 5.0 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000014.D 
Report Date: 03/26/2014 
Sample ID: 10260701008 
Client ID: 
Sample Information: 10260701008 
Purge Volume: 
Column hase: DB-5MS 

2.2~ 

2.1~ 

2.0~ 

1. 9~ 
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'""" "-' 
0.1~ 

u 
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Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000014.D 
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1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000015.D 
Report Date: 03/26/2014 
Sample ID: 10260701009 
Client ID: 
Sample Information: 10260701009 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 
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0.7~ 
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0.3~ '""" ""[] 
(]J 

OJ ""[] 
N c 
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I I I I I 

0.4 0.5 1.2 1.4 1.5 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000015.D 
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2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000016.D 
Report Date: 03/26/2014 
Sample ID: 10260701010 
Client ID: 
Sample Information: 10260701010 
Purge Volume: 
Column hase: DB-5MS 

2.1~ 
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1. 9~ 
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1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 
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Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000015.D 
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1.0 1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 5.0 
Time (Min) 
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>-

Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000017.D 
Report Date: 03/26/2014 
Sample ID: 10260701011 
Client ID: 
Sample Information: 10260701011 
Purge Volume: 
Column hase: DB-5MS 
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'""" "-' 
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D 0 
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Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000017.D 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000018.D 
Report Date: 03/26/2014 
Sample ID: 10260701012 
Client ID: 
Sample Information: 10260701012 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000019.D 
Report Date: 03/26/2014 
Sample ID: 10260701013 
Client ID: 
Sample Information: 10260701013 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000020.D 
Report Date: 03/26/2014 
Sample ID: 10260701014 
Client ID: 
Sample Information: 10260701014 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000021.D 
Report Date: 03/26/2014 
Sample ID: 10260701015 
Client ID: 
Sample Information: 10260701015 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000022.D 
Report Date: 03/26/2014 
Sample ID: 10260701016 
Client ID: 
Sample Information: 10260701016 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000023.D 
Report Date: 03/26/2014 
Sample ID: 10260701017 
Client ID: 
Sample Information: 10260701017 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000024.D 
Report Date: 03/26/2014 
Sample ID: 10260701018 
Client ID: 
Sample Information: 10260701018 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000025.D 
Report Date: 03/26/2014 
Sample ID: 10260701019 
Client ID: 
Sample Information: 10260701019 
Purge Volume: 
Column hase: DB-5MS 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000026.D 
Report Date: 03/26/2014 
Sample ID: 10260701020 
Client ID: 
Sample Information: 10260701020 
Purge Volume: 
Column hase: DB-5MS 

2.2~ 

2.1~ 

2.0~ 

1. 9~ 

1.8~ 

1. 7~ 

1.5~ 

1.5~ 

1.4~ 

1.3~ 

1.2~ 

1.1~ 

1.0~ 

0.9~ 

0.8~ 

0.7~ 

0 
0.5~ 

['] 
cD 

'""" -0.5~ 
N 
['] 

0.4~ lD 
m 

u 
I 

0 .,-
'""" u 

0.3~ '""" - ""[] 
(]J 

OJ ""[] 
N c 

0.2~ u 
I 

(]J 

+' 
0 X 

'""" "-' 
0.1~ 

u 
0 0 
"' "' 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000025.D 

0 
lJl 

"' 
'""" -
lJl 

'""" 0 
OJ 

-cD 
['] 
u 
I 

0 

'""" u 

:r: 

N 

(f) 

(]J 
c 
flJ 
+' 
c 
0 
lJ 
flJ .... 
'
f
I 

I I I I I I I I I I I I 'I I I I I I I 

1.2 1.4 1.5 1.8 2.0 2.2 2.4 2.5 2.8 3.0 3.2 3.4 3.5 3.8 4.0 4.2 4.4 4.5 4.8 
Time (Min) 



#=CL#

March 28, 2014

LIMS USE: FR - DARIN ALBRECHT
LIMS OBJECT ID: 10261049

10261049
Project:
Pace Project No.:

RE:

Darin Albrecht
AECOM
Duluth Technology Village
11 E Superior St, Suite 260
Duluth, MN 55802

ENBRIDGE- S.CASS LAKE 60316885

Dear Darin Albrecht:
Enclosed are the analytical results for sample(s) received by the laboratory on March 21, 2014.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carol Davy
carol.davy@pacelabs.com
Project Manager

Enclosures

cc: Klete Fallowfield, AECOM

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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CERTIFICATIONS

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Certification #40770
Alabama Certification #40770
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #: Pace
Georgia Certification #: 959
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nebraska Certification #: Pace
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
Wisconsin Certification #: 999407970
West Virginia Certification #: 382
West Virginia TO-15 Approval
West Virginia DHHR #:9952C
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SAMPLE SUMMARY

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Lab ID Sample ID Matrix Date Collected Date Received

10261049001 MW-19 Water 03/19/14 09:25 03/21/14 09:10

10261049002 MW-10 Water 03/19/14 09:20 03/21/14 09:10

10261049003 DUPLICATE Water 03/19/14 09:20 03/21/14 09:10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10261049001 MW-19 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10261049002 MW-10 RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10261049003 DUPLICATE RSK 175 1DL1

Diesel Range Organics 2MT

EPA 8260 7SH2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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PROJECT NARRATIVE

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Method:

Client: AECOM

RSK 175

Date: March 28, 2014

Description: RSK 175 AIR Headspace

General Information:
3 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: AIR/19766
R1: RPD value was outside control limits.

• DUP  (Lab ID: 1644441)
• Methane

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Method:

Client: AECOM

Diesel Range Organics

Date: March 28, 2014

Description: WIDRO Extended GCS

General Information:
3 samples were analyzed for Diesel Range Organics.  All samples were received in acceptable condition with any exceptions noted
below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Method:

Client: AECOM

EPA 8260

Date: March 28, 2014

Description: 8260 MSV UST

General Information:
3 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Method:

Client: AECOM

SM 4500-NO3 H

Date: March 28, 2014

Description: SM4500NO3-H, NO2 + NO3 pres.

General Information:
3 samples were analyzed for SM 4500-NO3 H.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/17613
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10261049001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1643847)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1643848)

• Nitrogen, NO2 plus NO3

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Method:

Client: AECOM

ASTM D516

Date: March 28, 2014

Description: ASTM D516 Sulfate Water

General Information:
3 samples were analyzed for ASTM D516.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Sample: MW-19 Lab ID: 10261049001 Collected: 03/19/14 09:25 Received: 03/21/14 09:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane ND ug/L 03/25/14 17:19 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 03/26/14 10:5703/24/14 10:440.10 0.10 1
Surrogates
n-Triacontane (S) 70 %. 03/26/14 10:57 638-68-603/24/14 10:4450-150 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 03/27/14 04:29 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/27/14 04:29 100-41-41.0 0.24 1
Toluene ND ug/L 03/27/14 04:29 108-88-31.0 0.23 1
Xylene (Total) ND ug/L 03/27/14 04:29 1330-20-73.0 0.72 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 03/27/14 04:29 17060-07-075-125 1
Toluene-d8 (S) 99 %. 03/27/14 04:29 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 03/27/14 04:29 460-00-475-125 1

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 14:03 M10.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate 6.4 mg/L 03/26/14 09:50 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/28/2014 01:37 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Sample: MW-10 Lab ID: 10261049002 Collected: 03/19/14 09:20 Received: 03/21/14 09:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 5640 ug/L 03/25/14 17:29 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 5.4 mg/L 03/26/14 11:2503/24/14 10:440.56 0.56 5
Surrogates
n-Triacontane (S) 80 %. 03/26/14 11:25 638-68-603/24/14 10:4450-150 5

8260 MSV UST Analytical Method: EPA 8260

Benzene 713 ug/L 03/27/14 05:30 71-43-25.0 1.2 5
Ethylbenzene 23.7 ug/L 03/27/14 05:30 100-41-45.0 1.2 5
Toluene ND ug/L 03/27/14 05:30 108-88-35.0 1.2 5
Xylene (Total) ND ug/L 03/27/14 05:30 1330-20-715.0 3.6 5
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 03/27/14 05:30 17060-07-075-125 5
Toluene-d8 (S) 101 %. 03/27/14 05:30 2037-26-575-125 5
4-Bromofluorobenzene (S) 102 %. 03/27/14 05:30 460-00-475-125 5

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 14:070.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate ND mg/L 03/26/14 09:50 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/28/2014 01:37 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Sample: DUPLICATE Lab ID: 10261049003 Collected: 03/19/14 09:20 Received: 03/21/14 09:10 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

RSK 175 AIR Headspace Analytical Method: RSK 175

Methane 5800 ug/L 03/25/14 17:39 74-82-86.6 3.3 1

WIDRO Extended GCS Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 6.6 mg/L 03/26/14 11:3203/24/14 10:440.57 0.57 5
Surrogates
n-Triacontane (S) 93 %. 03/26/14 11:32 638-68-603/24/14 10:4450-150 5

8260 MSV UST Analytical Method: EPA 8260

Benzene 699 ug/L 03/28/14 02:20 71-43-25.0 1.2 5
Ethylbenzene 22.0 ug/L 03/27/14 04:44 100-41-42.0 0.47 2
Toluene ND ug/L 03/27/14 04:44 108-88-32.0 0.47 2
Xylene (Total) ND ug/L 03/27/14 04:44 1330-20-76.0 1.4 2
Surrogates
1,2-Dichloroethane-d4 (S) 97 %. 03/27/14 04:44 17060-07-075-125 2
Toluene-d8 (S) 102 %. 03/27/14 04:44 2037-26-575-125 2
4-Bromofluorobenzene (S) 101 %. 03/27/14 04:44 460-00-475-125 2

SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 ND mg/L 03/24/14 14:080.10 0.050 1

ASTM D516 Sulfate Water Analytical Method: ASTM D516

Sulfate ND mg/L 03/26/14 09:50 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/28/2014 01:37 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/19766
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10261049001, 10261049002, 10261049003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1644437
Associated Lab Samples: 10261049001, 10261049002, 10261049003

Matrix: Water

Analyzed

Methane ug/L ND 6.6 03/25/14 13:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1644438LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1644439

Methane ug/L 63.460.7 105 85-11510563.6 .3 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10261015003
1644440SAMPLE DUPLICATE:

Methane ug/L ND 20ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92194087006
1644441SAMPLE DUPLICATE:

Methane ug/L 45.4 R132 2032.9

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/28/2014 01:37 PM
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(612)607-1700

Page 13 of 25



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/26636
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10261049001, 10261049002, 10261049003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1644905
Associated Lab Samples: 10261049001, 10261049002, 10261049003

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/27/14 00:10
Ethylbenzene ug/L ND 1.0 03/27/14 00:10
Toluene ug/L ND 1.0 03/27/14 00:10
Xylene (Total) ug/L ND 3.0 03/27/14 00:10
1,2-Dichloroethane-d4 (S) %. 98 75-125 03/27/14 00:10
4-Bromofluorobenzene (S) %. 103 75-125 03/27/14 00:10
Toluene-d8 (S) %. 100 75-125 03/27/14 00:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1644906LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 22.420 112 75-125
Ethylbenzene ug/L 20.820 104 75-125
Toluene ug/L 21.620 108 75-125
Xylene (Total) ug/L 64.160 107 75-125
1,2-Dichloroethane-d4 (S) %. 106 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1644907MATRIX SPIKE SAMPLE:
MSSpike

Result
10261015001

Benzene ug/L 24.020 120 75-129ND
Ethylbenzene ug/L 22.720 114 75-128ND
Toluene ug/L 23.620 118 75-129ND
Xylene (Total) ug/L 68.760 114 75-129ND
1,2-Dichloroethane-d4 (S) %. 95 75-125
4-Bromofluorobenzene (S) %. 102 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10261015002
1644908SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
1,2-Dichloroethane-d4 (S) %. 100 298

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/28/2014 01:37 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10261015002
1644908SAMPLE DUPLICATE:

4-Bromofluorobenzene (S) %. 105 1104
Toluene-d8 (S) %. 100 2102

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 03/28/2014 01:37 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/24644
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10261049001, 10261049002, 10261049003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1643707
Associated Lab Samples: 10261049001, 10261049002, 10261049003

Matrix: Water

Analyzed

WDRO, Extended C10-C32 mg/L ND 0.10 03/26/14 08:36
n-Triacontane (S) %. 75 50-150 03/26/14 08:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1643708LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1643709

WDRO, Extended C10-C32 mg/L 1.72 83 75-115841.7 1 20
n-Triacontane (S) %. 90 50-15089

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17613
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10261049001, 10261049002, 10261049003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1643845
Associated Lab Samples: 10261049001, 10261049002, 10261049003

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/24/14 14:02

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1643846LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.62.5 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1643847MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10261049001

1643848

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 66 80-12077 14 302.5ND 1.8 2.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/17626
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10261049001, 10261049002, 10261049003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1644883
Associated Lab Samples: 10261049001, 10261049002, 10261049003

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 03/26/14 09:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1644884LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 6.97.5 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1644885MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10261015001

1644886

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 100 80-120101 .8 3020ND 21.4 21.6

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1644887MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10261015011

1644888

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 90 80-12090 .2 302013.0 31.1 31.0

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
RPD value was outside control limits.R1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10261049
ENBRIDGE- S.CASS LAKE 60316885

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10261049001 AIR/19766MW-19 RSK 175
10261049002 AIR/19766MW-10 RSK 175
10261049003 AIR/19766DUPLICATE RSK 175

10261049001 OEXT/24644 GCSV/12990MW-19 Diesel Range Organics Diesel Range Organics
10261049002 OEXT/24644 GCSV/12990MW-10 Diesel Range Organics Diesel Range Organics
10261049003 OEXT/24644 GCSV/12990DUPLICATE Diesel Range Organics Diesel Range Organics

10261049001 MSV/26636MW-19 EPA 8260
10261049002 MSV/26636MW-10 EPA 8260
10261049003 MSV/26636DUPLICATE EPA 8260

10261049001 WETA/17613MW-19 SM 4500-NO3 H
10261049002 WETA/17613MW-10 SM 4500-NO3 H
10261049003 WETA/17613DUPLICATE SM 4500-NO3 H

10261049001 WETA/17626MW-19 ASTM D516
10261049002 WETA/17626MW-10 ASTM D516
10261049003 WETA/17626DUPLICATE ASTM D516

REPORT OF LABORATORY ANALYSIS
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e Analytical"' 

Client Name: 

Courier: 

Dcommercial 

Tracking Number: ---~ 

Custody Seal on Cooler/Box Present? 

Packing Material: DBubble Wrap 

Document Name: 

Sample Condition Upon Receipt Form 

Document No.: 
F-MN-L-213-rev.09 

Project#: 

Dusrs Dclient 

Dother: 
flfj 
f'- f-? 

DYes []No Seals Intact? DYes 

Document Revised: 28Feb2014 

Page 1 of 1 

Issuing Authority: 

Pace Minnesota Quality Office 

1111111\11\ 111111\11\l 
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Cooler Temp Read ("C): Cooler Temp Corrected (•c): .,------ Biological Tissue Frozen? DYes 
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Short Hold Time Analysis (<72 hr)? DYes tJNo 

Rush Turn Around Time Requested? lSJYes 0No 

Sufficient Volume? 'rs;:jves 0No 

Correct Containers Used? ~Yes 0No 

-Pace Containers Used? Uves 0No 

Containers Intact? tsl,ves 0No 

Filtered Volume Received for Dissolved Tests? DYes 0No 

Sample Labels Match COC? [lves 0No 

-Includes Date/Time/ID/Analysis Matrix: 
All containers needing acid/base preservation have been 

lSJves 0No checked? 
All containers needing preservation are found to be in 
compliance with EPA recommendation? 13ves 0No 
(HN03, H,so., HCI<2; NaOH >9 Sulfide, NaOH>12 Cyanide) 

\ 
Exceptions: VOA, Coliform, TOC, Oil and Grease, 

DYes rgNo 
DR0/8015 (water) DOC 

Headspace in VOA Vials ( >6mm)? DYes 
\. 
[SJNo 

Trip Blank Present? DYes lsJNo 

Trip Blank Custody Seals Present? DYes 0No 

Pace Trip Blank Lot# (if purchased): 

CLIENT NOTIFICATION/RESOLUTION 

Person Contacted: ----------------

Comments/Resolution: 

Comments· 

u 1. 

0 2. 

0 3. 

0 -
4. 

0 5. 

0 6. 

0 7. 

0 8. 

0 9. 
~a 

D 10. 

LSI, 11. 

0 12. 
td/A 

0 0HN03 
~ 

/ i1JH,so. 0Na0H 0HCI 
N/A 

13. 
\ . 

0 
Sample# 

N/A 

Initial when Lot # of added 
completed: preservative: 

D 
N/A 14. 

0 
N/A 15. 
KJ 
N/A 

Field Data Required? DYes DNo 

Date/Time: ---------------------

A VI ·? . . 
Project Manager Review: f·1rV1 Date: } # '}=l( -( ~ 

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina EHNR Cert1f1cation Office ( i.e out of 
hold, incorrect preservative, out of temp, incorrect containers) 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000049.D 
Report Date: 03/27/2014 
Sample ID: 10261049001 
Client ID: 
Sample Information: 10261049001 
Purge Volume: 
Column hase: DB-5MS 
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Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000049.D 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000053.D 
Report Date: 03/27/2014 
Sample ID: 10261049002 
Client ID: 
Sample Information: 10261049002,5 
Purge Volume: 
Column hase: DB-5MS 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000053.D 
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Data File: \\192.168.10.12\chem\10gcs9.i\032614extdro.b/032614000054.D 
Report Date: 03/27/2014 
Sample ID: 10261049003 
Client ID: 
Sample Information: 10261049003,5 
Purge Volume: 
Column hase: DB-5MS 

Instrument: 10gcs9.i 

Operator: MT 
Column diameter: 0.25 

ANDI gas chromatograph~ 032514000054.D 
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June 26, 2014

LIMS USE: FR - DARIN ALBRECHT
LIMS OBJECT ID: 10271330

10271330
Project:
Pace Project No.:

RE:

Darin Albrecht
AECOM
Duluth Technology Village
11 E Superior St, Suite 260
Duluth, MN 55802

60316885 South Cass Lake

Dear Darin Albrecht:
Enclosed are the analytical results for sample(s) received by the laboratory on June 19, 2014.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carol Davy
carol.davy@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 58
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CERTIFICATIONS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Certification #40770
Alabama Certification #40770
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #: Pace
Georgia Certification #: 959
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909
Minnesota Certification #: 027-053-137

Mississippi Certification #: Pace
Montana Certification #: MT0092
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
Wisconsin Certification #: 999407970
West Virginia Certification #: 382
West Virginia TO-15 Approval
West Virginia DHHR #:9952C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE SUMMARY

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID Matrix Date Collected Date Received

10271330001 MW-1 Water 06/17/14 10:05 06/19/14 09:50

10271330002 MW-4 Water 06/17/14 10:40 06/19/14 09:50

10271330003 MW-7 Water 06/17/14 15:25 06/19/14 09:50

10271330004 MW-8 Water 06/17/14 16:20 06/19/14 09:50

10271330005 MW-6 Water 06/17/14 10:45 06/19/14 09:50

10271330006 MW-9 Water 06/17/14 17:10 06/19/14 09:50

10271330007 MW-10 Water 06/18/14 10:05 06/19/14 09:50

10271330008 MW-15 Water 06/17/14 11:40 06/19/14 09:50

10271330009 MW-16A Water 06/17/14 16:30 06/19/14 09:50

10271330010 MW-16B Water 06/17/14 17:35 06/19/14 09:50

10271330011 MW-17 Water 06/17/14 12:10 06/19/14 09:50

10271330012 MW-18 Water 06/18/14 08:55 06/19/14 09:50

10271330013 MW-19 Water 06/17/14 15:10 06/19/14 09:50

10271330014 MW-20 Water 06/18/14 09:45 06/19/14 09:50

10271330015 MW-21 Water 06/18/14 08:35 06/19/14 09:50

10271330016 MW-22 Water 06/18/14 10:30 06/19/14 09:50

10271330017 USGS-1A Water 06/18/14 11:05 06/19/14 09:50

10271330018 USGS-2A Water 06/17/14 15:45 06/19/14 09:50

10271330019 USGS-3A Water 06/18/14 09:20 06/19/14 09:50

10271330020 USGS-4A Water 06/17/14 11:35 06/19/14 09:50

10271330021 SCL DW Water 06/17/14 11:05 06/19/14 09:50

10271330022 Field Blank Water 06/18/14 08:00 06/19/14 09:50

10271330023 Duplicate Water 06/18/14 00:00 06/19/14 09:50

10271330024 TRIP BLANK Water 06/17/14 00:00 06/19/14 09:50

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10271330001 MW-1 RSK 175 1JRB

Diesel Range Organics 3JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330002 MW-4 RSK 175 1JRB

Diesel Range Organics 3JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330003 MW-7 RSK 175 1JRB

Diesel Range Organics 3JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330004 MW-8 RSK 175 1JRB

Diesel Range Organics 3JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330005 MW-6 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330006 MW-9 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330007 MW-10 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7EB2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330008 MW-15 RSK 175 1JRB

Diesel Range Organics 3MT

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330009 MW-16A RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330010 MW-16B RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330011 MW-17 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330012 MW-18 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330013 MW-19 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330014 MW-20 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330015 MW-21 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

ASTM D516 1KEO

10271330016 MW-22 RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330017 USGS-1A RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330018 USGS-2A RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330019 USGS-3A RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330020 USGS-4A RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330021 SCL DW RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330022 Field Blank RSK 175 1JRB

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330023 Duplicate RSK 175 1JRB

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

Diesel Range Organics 3MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10271330024 TRIP BLANK EPA 8260 7AJC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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PROJECT NARRATIVE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Method:

Client: AECOM

RSK 175

Date: June 26, 2014

Description: RSK 175 AIR Headspace

General Information:
23 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: AIR/20598
R1: RPD value was outside control limits.

• DUP  (Lab ID: 1713661)
• Methane

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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PROJECT NARRATIVE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Method:

Client: AECOM

Diesel Range Organics

Date: June 26, 2014

Description: WIDRO Extended GCS

General Information:
23 samples were analyzed for Diesel Range Organics.  All samples were received in acceptable condition with any exceptions noted
below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: OEXT/25460
T7: Low boiling point hydrocarbons are present in the sample.

• Duplicate  (Lab ID: 10271330023)
• WDRO C10-C28

• MW-10  (Lab ID: 10271330007)
• WDRO C10-C28

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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PROJECT NARRATIVE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Method:

Client: AECOM

EPA 8260

Date: June 26, 2014

Description: 8260 MSV UST

General Information:
24 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Method:

Client: AECOM

SM 4500-NO3 H

Date: June 26, 2014

Description: SM4500NO3-H, NO2 + NO3 pres.

General Information:
23 samples were analyzed for SM 4500-NO3 H.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/18876
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10271145001,10271328001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1715614)

• Nitrogen, NO2 plus NO3
• MS  (Lab ID: 1715616)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1715615)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1715617)

• Nitrogen, NO2 plus NO3

QC Batch: WETA/18877
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10271330005,10271330021

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1715621)

• Nitrogen, NO2 plus NO3
• MS  (Lab ID: 1715623)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1715622)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1715624)

• Nitrogen, NO2 plus NO3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Method:

Client: AECOM

SM 4500-NO3 H

Date: June 26, 2014

Description: SM4500NO3-H, NO2 + NO3 pres.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Method:

Client: AECOM

ASTM D516

Date: June 26, 2014

Description: ASTM D516 Sulfate Water

General Information:
23 samples were analyzed for ASTM D516.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 13 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-1 Lab ID: 10271330001 Collected: 06/17/14 10:05 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 11:47 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/23/14 11:0206/20/14 10:000.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/23/14 11:0206/20/14 10:000.11 0.11 1
Surrogates
n-Triacontane (S) 82 %. 06/23/14 11:02 638-68-606/20/14 10:0050-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 21:19 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 21:19 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 21:19 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 21:19 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/25/14 21:19 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/25/14 21:19 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 06/25/14 21:19 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.62 mg/L 06/24/14 17:450.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 06/24/14 10:19 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 14 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-4 Lab ID: 10271330002 Collected: 06/17/14 10:40 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 12:10 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/23/14 11:0906/20/14 10:000.11 0.020 1
WDRO, Extended C10-C32 ND mg/L 06/23/14 11:0906/20/14 10:000.11 0.11 1
Surrogates
n-Triacontane (S) 81 %. 06/23/14 11:09 638-68-606/20/14 10:0050-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 21:35 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 21:35 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 21:35 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 21:35 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 107 %. 06/25/14 21:35 17060-07-075-125 1
Toluene-d8 (S) 93 %. 06/25/14 21:35 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/25/14 21:35 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 1.8 mg/L 06/24/14 17:450.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.1 mg/L 06/24/14 10:22 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 15 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-7 Lab ID: 10271330003 Collected: 06/17/14 15:25 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 12:21 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/23/14 11:1606/20/14 10:000.11 0.020 1
WDRO, Extended C10-C32 ND mg/L 06/23/14 11:1606/20/14 10:000.11 0.11 1
Surrogates
n-Triacontane (S) 82 %. 06/23/14 11:16 638-68-606/20/14 10:0050-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 21:51 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 21:51 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 21:51 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 21:51 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 107 %. 06/25/14 21:51 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/25/14 21:51 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/25/14 21:51 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 17:460.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 15.5 mg/L 06/24/14 10:22 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 16 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-8 Lab ID: 10271330004 Collected: 06/17/14 16:20 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 12:34 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/23/14 11:2306/20/14 10:000.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/23/14 11:2306/20/14 10:000.11 0.11 1
Surrogates
n-Triacontane (S) 85 %. 06/23/14 11:23 638-68-606/20/14 10:0050-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 22:07 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 22:07 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 22:07 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 22:07 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/25/14 22:07 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/25/14 22:07 2037-26-575-125 1
4-Bromofluorobenzene (S) 104 %. 06/25/14 22:07 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 17:460.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 8.7 mg/L 06/24/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 17 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-6 Lab ID: 10271330005 Collected: 06/17/14 10:45 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 12:45 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 10:5306/23/14 14:120.10 0.018 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 10:5306/23/14 14:120.10 0.10 1
Surrogates
n-Triacontane (S) 80 %. 06/25/14 10:53 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 22:24 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 22:24 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 22:24 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 22:24 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 105 %. 06/25/14 22:24 17060-07-075-125 1
Toluene-d8 (S) 98 %. 06/25/14 22:24 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/25/14 22:24 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.90 mg/L 06/24/14 17:51 M10.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.2 mg/L 06/24/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 18 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-9 Lab ID: 10271330006 Collected: 06/17/14 17:10 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 7.1 ug/L 06/20/14 13:02 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 11:0006/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 11:0006/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 84 %. 06/25/14 11:00 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 22:40 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 22:40 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 22:40 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 22:40 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 106 %. 06/25/14 22:40 17060-07-075-125 1
Toluene-d8 (S) 98 %. 06/25/14 22:40 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/25/14 22:40 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 17:560.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 5.8 mg/L 06/24/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 19 of 58



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-10 Lab ID: 10271330007 Collected: 06/18/14 10:05 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 4960 ug/L 06/20/14 13:15 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 9.1 mg/L 06/25/14 13:44 T706/23/14 14:120.53 0.096 5
WDRO, Extended C10-C32 9.3 mg/L 06/25/14 13:4406/23/14 14:120.53 0.53 5
Surrogates
n-Triacontane (S) 92 %. 06/25/14 13:44 638-68-606/23/14 14:1250-150 5

Analytical Method: EPA 82608260 MSV UST

Benzene 1180 ug/L 06/26/14 12:50 71-43-25.0 0.75 5
Ethylbenzene 15.2 ug/L 06/26/14 12:50 100-41-45.0 0.82 5
Toluene ND ug/L 06/26/14 12:50 108-88-35.0 0.55 5
Xylene (Total) ND ug/L 06/26/14 12:50 1330-20-715.0 2.0 5
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 06/26/14 12:50 17060-07-075-125 5
Toluene-d8 (S) 99 %. 06/26/14 12:50 2037-26-575-125 5
4-Bromofluorobenzene (S) 100 %. 06/26/14 12:50 460-00-475-125 5

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 17:590.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 06/24/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 20 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-15 Lab ID: 10271330008 Collected: 06/17/14 11:40 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 13:26 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 11:0706/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 11:0706/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 86 %. 06/25/14 11:07 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 22:56 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 22:56 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 22:56 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 22:56 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/25/14 22:56 17060-07-075-125 1
Toluene-d8 (S) 97 %. 06/25/14 22:56 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/25/14 22:56 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 2.2 mg/L 06/24/14 18:000.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 2.8 mg/L 06/24/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 21 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-16A Lab ID: 10271330009 Collected: 06/17/14 16:30 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 9.9 ug/L 06/20/14 13:38 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 0.11 mg/L 06/25/14 11:1406/23/14 14:120.10 0.019 1
WDRO, Extended C10-C32 0.11 mg/L 06/25/14 11:1406/23/14 14:120.10 0.10 1
Surrogates
n-Triacontane (S) 83 %. 06/25/14 11:14 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 23:12 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 23:12 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 23:12 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 23:12 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/25/14 23:12 17060-07-075-125 1
Toluene-d8 (S) 98 %. 06/25/14 23:12 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/25/14 23:12 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:000.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 8.6 mg/L 06/24/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 22 of 58
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-16B Lab ID: 10271330010 Collected: 06/17/14 17:35 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 10.5 ug/L 06/20/14 14:17 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 0.14 mg/L 06/25/14 11:2106/23/14 14:120.10 0.019 1
WDRO, Extended C10-C32 0.16 mg/L 06/25/14 11:2106/23/14 14:120.10 0.10 1
Surrogates
n-Triacontane (S) 84 %. 06/25/14 11:21 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 23:29 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 23:29 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 23:29 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 23:29 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 06/25/14 23:29 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/25/14 23:29 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/25/14 23:29 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.60 mg/L 06/24/14 18:010.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 13.6 mg/L 06/24/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-17 Lab ID: 10271330011 Collected: 06/17/14 12:10 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 14:40 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 11:2806/23/14 14:120.10 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 11:2806/23/14 14:120.10 0.10 1
Surrogates
n-Triacontane (S) 77 %. 06/25/14 11:28 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/25/14 23:45 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/25/14 23:45 100-41-41.0 0.16 1
Toluene ND ug/L 06/25/14 23:45 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/25/14 23:45 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 06/25/14 23:45 17060-07-075-125 1
Toluene-d8 (S) 98 %. 06/25/14 23:45 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/25/14 23:45 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:040.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 10.7 mg/L 06/24/14 10:30 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-18 Lab ID: 10271330012 Collected: 06/18/14 08:55 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 14:52 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 11:3506/23/14 14:120.11 0.020 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 11:3506/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 82 %. 06/25/14 11:35 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 00:01 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 00:01 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 00:01 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 00:01 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 06/26/14 00:01 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 00:01 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 06/26/14 00:01 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 1.6 mg/L 06/24/14 18:040.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 8.2 mg/L 06/24/14 10:30 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-19 Lab ID: 10271330013 Collected: 06/17/14 15:10 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 15:03 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 11:4206/23/14 14:120.10 0.019 1
WDRO, Extended C10-C32 0.10 mg/L 06/25/14 11:4206/23/14 14:120.10 0.10 1
Surrogates
n-Triacontane (S) 80 %. 06/25/14 11:42 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 00:18 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 00:18 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 00:18 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 00:18 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 06/26/14 00:18 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 00:18 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 06/26/14 00:18 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:050.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 8.1 mg/L 06/24/14 10:30 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-20 Lab ID: 10271330014 Collected: 06/18/14 09:45 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 15:15 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 11:5006/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 11:5006/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 81 %. 06/25/14 11:50 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 00:34 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 00:34 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 00:34 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 00:34 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/26/14 00:34 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 00:34 2037-26-575-125 1
4-Bromofluorobenzene (S) 104 %. 06/26/14 00:34 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.76 mg/L 06/24/14 18:090.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 7.1 mg/L 06/24/14 10:33 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-21 Lab ID: 10271330015 Collected: 06/18/14 08:35 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 15:26 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 0.22 mg/L 06/25/14 11:5706/23/14 14:120.10 0.019 1
WDRO, Extended C10-C32 0.23 mg/L 06/25/14 11:5706/23/14 14:120.10 0.10 1
Surrogates
n-Triacontane (S) 73 %. 06/25/14 11:57 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 00:51 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 00:51 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 00:51 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 00:51 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/26/14 00:51 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 00:51 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/26/14 00:51 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:100.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 5.4 mg/L 06/24/14 10:33 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: MW-22 Lab ID: 10271330016 Collected: 06/18/14 10:30 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 15:38 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 12:0406/23/14 14:120.11 0.020 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 12:0406/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 78 %. 06/25/14 12:04 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 01:07 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 01:07 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 01:07 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 01:07 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 108 %. 06/26/14 01:07 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 01:07 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/26/14 01:07 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:100.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 9.8 mg/L 06/24/14 10:33 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: USGS-1A Lab ID: 10271330017 Collected: 06/18/14 11:05 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 222 ug/L 06/20/14 15:49 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 12:1106/23/14 14:120.11 0.020 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 12:1106/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 89 %. 06/25/14 12:11 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 01:23 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 01:23 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 01:23 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 01:23 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 06/26/14 01:23 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 01:23 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/26/14 01:23 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:140.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 5.8 mg/L 06/24/14 10:33 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: USGS-2A Lab ID: 10271330018 Collected: 06/17/14 15:45 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 2420 ug/L 06/20/14 16:01 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 0.75 mg/L 06/25/14 12:1806/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 0.76 mg/L 06/25/14 12:1806/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 80 %. 06/25/14 12:18 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 01:39 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 01:39 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 01:39 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 01:39 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 105 %. 06/26/14 01:39 17060-07-075-125 1
Toluene-d8 (S) 97 %. 06/26/14 01:39 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/26/14 01:39 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:140.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 06/24/14 10:33 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: USGS-3A Lab ID: 10271330019 Collected: 06/18/14 09:20 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 1550 ug/L 06/20/14 16:38 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 1.9 mg/L 06/25/14 12:2506/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 1.9 mg/L 06/25/14 12:2506/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 83 %. 06/25/14 12:25 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 2.8 ug/L 06/26/14 04:36 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 04:36 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 04:36 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 04:36 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 06/26/14 04:36 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 04:36 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/26/14 04:36 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:150.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 06/24/14 10:33 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: USGS-4A Lab ID: 10271330020 Collected: 06/17/14 11:35 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 83.5 ug/L 06/20/14 17:39 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 0.69 mg/L 06/25/14 12:3206/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 0.70 mg/L 06/25/14 12:3206/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 84 %. 06/25/14 12:32 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 04:53 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 04:53 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 04:53 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 04:53 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 06/26/14 04:53 17060-07-075-125 1
Toluene-d8 (S) 96 %. 06/26/14 04:53 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/26/14 04:53 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:150.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 10.5 mg/L 06/24/14 10:34 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: SCL DW Lab ID: 10271330021 Collected: 06/17/14 11:05 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 17:52 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 12:4006/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 12:4006/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 79 %. 06/25/14 12:40 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 05:09 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 05:09 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 05:09 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 05:09 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 06/26/14 05:09 17060-07-075-125 1
Toluene-d8 (S) 97 %. 06/26/14 05:09 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 06/26/14 05:09 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.60 mg/L 06/24/14 18:18 M10.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.9 mg/L 06/24/14 11:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: Field Blank Lab ID: 10271330022 Collected: 06/18/14 08:00 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 06/20/14 18:04 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 ND mg/L 06/25/14 12:4706/23/14 14:120.11 0.019 1
WDRO, Extended C10-C32 ND mg/L 06/25/14 12:4706/23/14 14:120.11 0.11 1
Surrogates
n-Triacontane (S) 80 %. 06/25/14 12:47 638-68-606/23/14 14:1250-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 05:25 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 05:25 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 05:25 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 05:25 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 107 %. 06/26/14 05:25 17060-07-075-125 1
Toluene-d8 (S) 95 %. 06/26/14 05:25 2037-26-575-125 1
4-Bromofluorobenzene (S) 98 %. 06/26/14 05:25 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:240.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 06/24/14 11:06 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: Duplicate Lab ID: 10271330023 Collected: 06/18/14 00:00 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 3190 ug/L 06/20/14 18:15 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO C10-C28 9.6 mg/L 06/25/14 13:37 T706/23/14 14:120.52 0.093 5
WDRO, Extended C10-C32 9.8 mg/L 06/25/14 13:3706/23/14 14:120.52 0.52 5
Surrogates
n-Triacontane (S) 96 %. 06/25/14 13:37 638-68-606/23/14 14:1250-150 5

Analytical Method: EPA 82608260 MSV UST

Benzene 1130 ug/L 06/26/14 06:14 71-43-25.0 0.75 5
Ethylbenzene 13.6 ug/L 06/26/14 06:14 100-41-45.0 0.82 5
Toluene ND ug/L 06/26/14 06:14 108-88-35.0 0.55 5
Xylene (Total) ND ug/L 06/26/14 06:14 1330-20-715.0 2.0 5
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 06/26/14 06:14 17060-07-075-125 5
Toluene-d8 (S) 96 %. 06/26/14 06:14 2037-26-575-125 5
4-Bromofluorobenzene (S) 100 %. 06/26/14 06:14 460-00-475-125 5

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 06/24/14 18:240.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 27.9 mg/L 06/24/14 11:06 14808-79-82.5 1.2 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Sample: TRIP BLANK Lab ID: 10271330024 Collected: 06/17/14 00:00 Received: 06/19/14 09:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 06/26/14 05:42 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 06/26/14 05:42 100-41-41.0 0.16 1
Toluene ND ug/L 06/26/14 05:42 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 06/26/14 05:42 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 105 %. 06/26/14 05:42 17060-07-075-125 1
Toluene-d8 (S) 97 %. 06/26/14 05:42 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 06/26/14 05:42 460-00-475-125 1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/20596
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004, 10271330005, 10271330006, 10271330007,
10271330008, 10271330009, 10271330010, 10271330011, 10271330012, 10271330013, 10271330014,
10271330015, 10271330016, 10271330017, 10271330018

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1713283
Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004, 10271330005, 10271330006, 10271330007,

10271330008, 10271330009, 10271330010, 10271330011, 10271330012, 10271330013, 10271330014,
10271330015, 10271330016, 10271330017, 10271330018

Matrix: Water

Analyzed

Methane ug/L ND 6.6 06/20/14 11:33

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1713284LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1713285

Methane ug/L 60.960.7 100 85-11510161.0 .2 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10271330001
1713286SAMPLE DUPLICATE:

Methane ug/L ND 20ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10271330010
1713287SAMPLE DUPLICATE:

Methane ug/L 9.4 11 2010.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/20598
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10271330019, 10271330020, 10271330021, 10271330022, 10271330023

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1713658
Associated Lab Samples: 10271330019, 10271330020, 10271330021, 10271330022, 10271330023

Matrix: Water

Analyzed

Methane ug/L ND 6.6 06/20/14 16:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1713659LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1713660

Methane ug/L 61.060.7 101 85-1159859.6 2 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10271330019
1713661SAMPLE DUPLICATE:

Methane ug/L 2070 R129 201550
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/27567
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004, 10271330005, 10271330006, 10271330008,
10271330009, 10271330010, 10271330011, 10271330012, 10271330013, 10271330014, 10271330015,
10271330016, 10271330017, 10271330018

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1717135
Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004, 10271330005, 10271330006, 10271330008,

10271330009, 10271330010, 10271330011, 10271330012, 10271330013, 10271330014, 10271330015,
10271330016, 10271330017, 10271330018

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 06/25/14 20:47
Ethylbenzene ug/L ND 1.0 06/25/14 20:47
Toluene ug/L ND 1.0 06/25/14 20:47
Xylene (Total) ug/L ND 3.0 06/25/14 20:47
1,2-Dichloroethane-d4 (S) %. 105 75-125 06/25/14 20:47
4-Bromofluorobenzene (S) %. 103 75-125 06/25/14 20:47
Toluene-d8 (S) %. 95 75-125 06/25/14 20:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1717136LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.220 101 75-125
Ethylbenzene ug/L 20.920 105 75-125
Toluene ug/L 19.320 97 75-125
Xylene (Total) ug/L 62.860 105 75-125
1,2-Dichloroethane-d4 (S) %. 105 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 100 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1718597MATRIX SPIKE SAMPLE:
MSSpike

Result
10271330001

Benzene ug/L 20.020 100 75-129ND
Ethylbenzene ug/L 20.320 101 75-128ND
Toluene ug/L 19.720 99 75-129ND
Xylene (Total) ug/L 62.360 104 75-129ND
1,2-Dichloroethane-d4 (S) %. 97 75-125
4-Bromofluorobenzene (S) %. 101 75-125
Toluene-d8 (S) %. 101 75-125
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10271328001
1718596SAMPLE DUPLICATE:

Benzene ug/L .27J 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
1,2-Dichloroethane-d4 (S) %. 103 4108
4-Bromofluorobenzene (S) %. 102 .7101
Toluene-d8 (S) %. 97 295
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/27568
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10271330019, 10271330020, 10271330021, 10271330022, 10271330023, 10271330024

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1717159
Associated Lab Samples: 10271330019, 10271330020, 10271330021, 10271330022, 10271330023, 10271330024

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 06/26/14 04:20
Ethylbenzene ug/L ND 1.0 06/26/14 04:20
Toluene ug/L ND 1.0 06/26/14 04:20
Xylene (Total) ug/L ND 3.0 06/26/14 04:20
1,2-Dichloroethane-d4 (S) %. 103 75-125 06/26/14 04:20
4-Bromofluorobenzene (S) %. 104 75-125 06/26/14 04:20
Toluene-d8 (S) %. 97 75-125 06/26/14 04:20

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1717160LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 19.620 98 75-125
Ethylbenzene ug/L 20.220 101 75-125
Toluene ug/L 19.820 99 75-125
Xylene (Total) ug/L 61.560 102 75-125
1,2-Dichloroethane-d4 (S) %. 97 75-125
4-Bromofluorobenzene (S) %. 101 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1719079MATRIX SPIKE SAMPLE:
MSSpike

Result
10271330020

Benzene ug/L 21.020 104 75-129ND
Ethylbenzene ug/L 20.620 103 75-128ND
Toluene ug/L 20.220 101 75-129ND
Xylene (Total) ug/L 61.660 103 75-129ND
1,2-Dichloroethane-d4 (S) %. 98 75-125
4-Bromofluorobenzene (S) %. 106 75-125
Toluene-d8 (S) %. 103 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10271330019
1719078SAMPLE DUPLICATE:

Benzene ug/L 3.6 26 302.8
Ethylbenzene ug/L .2J 30ND
Toluene ug/L .18J 30ND
Xylene (Total) ug/L ND 30ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10271330019
1719078SAMPLE DUPLICATE:

1,2-Dichloroethane-d4 (S) %. 98 2100
4-Bromofluorobenzene (S) %. 101 .7102
Toluene-d8 (S) %. 98 296
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/27577
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10271330007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1718519
Associated Lab Samples: 10271330007

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 06/26/14 11:57
Ethylbenzene ug/L ND 1.0 06/26/14 11:57
Toluene ug/L ND 1.0 06/26/14 11:57
Xylene (Total) ug/L ND 3.0 06/26/14 11:57
1,2-Dichloroethane-d4 (S) %. 100 75-125 06/26/14 11:57
4-Bromofluorobenzene (S) %. 103 75-125 06/26/14 11:57
Toluene-d8 (S) %. 97 75-125 06/26/14 11:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1718520LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.320 101 75-125
Ethylbenzene ug/L 20.020 100 75-125
Toluene ug/L 19.620 98 75-125
Xylene (Total) ug/L 60.660 101 75-125
1,2-Dichloroethane-d4 (S) %. 95 75-125
4-Bromofluorobenzene (S) %. 104 75-125
Toluene-d8 (S) %. 102 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1719107MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271029032

1719108

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 90 75-12990 .000 3020ND 18.0 18.0
Ethylbenzene ug/L 20 84 75-12887 3 3020ND 16.8 17.4
Toluene ug/L 20 84 75-12987 4 3020ND 16.8 17.5
Xylene (Total) ug/L 60 86 75-12987 1 3060ND 51.5 52.3
1,2-Dichloroethane-d4 (S) %. 102 75-125104
4-Bromofluorobenzene (S) %. 102 75-125100
Toluene-d8 (S) %. 101 75-125102
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/25442
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1713103
Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004

Matrix: Water

Analyzed

WDRO C10-C28 mg/L ND 0.10 06/23/14 08:52
WDRO, Extended C10-C32 mg/L ND 0.10 06/23/14 08:52
n-Triacontane (S) %. 69 50-150 06/23/14 08:52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1713104LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1713105

WDRO C10-C28 mg/L 1.72 87 75-115871.7 .4 20
WDRO, Extended C10-C32 mg/L 1.72 87 75-115871.7 .4 20
n-Triacontane (S) %. 94 50-15098
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/25460
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10271330005, 10271330006, 10271330007, 10271330008, 10271330009, 10271330010, 10271330011,
10271330012, 10271330013, 10271330014, 10271330015, 10271330016, 10271330017, 10271330018,
10271330019, 10271330020, 10271330021, 10271330022, 10271330023

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1715188
Associated Lab Samples: 10271330005, 10271330006, 10271330007, 10271330008, 10271330009, 10271330010, 10271330011,

10271330012, 10271330013, 10271330014, 10271330015, 10271330016, 10271330017, 10271330018,
10271330019, 10271330020, 10271330021, 10271330022, 10271330023

Matrix: Water

Analyzed

WDRO C10-C28 mg/L ND 0.10 06/25/14 10:24
WDRO, Extended C10-C32 mg/L ND 0.10 06/25/14 10:24
n-Triacontane (S) %. 76 50-150 06/25/14 10:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1715189LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1715190

WDRO C10-C28 mg/L 1.62 79 75-115811.6 2 20
WDRO, Extended C10-C32 mg/L 1.62 79 75-115811.6 2 20
n-Triacontane (S) %. 82 50-15078
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18876
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1715612
Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 06/24/14 17:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1715613LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.62.5 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715614MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271145001

1715615

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 68 80-12061 10 302.5ND 1.7 1.6

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715616MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271328001

1715617

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 39 80-12039 .1 302.51.1 2.1 2.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 06/26/2014 07:41 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 47 of 58



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18877
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10271330005, 10271330006, 10271330007, 10271330008, 10271330009, 10271330010, 10271330011,
10271330012, 10271330013, 10271330014, 10271330015, 10271330016, 10271330017, 10271330018,
10271330019, 10271330020, 10271330021, 10271330022, 10271330023

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1715619
Associated Lab Samples: 10271330005, 10271330006, 10271330007, 10271330008, 10271330009, 10271330010, 10271330011,

10271330012, 10271330013, 10271330014, 10271330015, 10271330016, 10271330017, 10271330018,
10271330019, 10271330020, 10271330021, 10271330022, 10271330023

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 06/24/14 17:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1715620LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.62.5 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715621MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271330005

1715622

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 51 80-12042 11 302.50.90 2.2 1.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715623MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271330021

1715624

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 67 80-12061 7 302.50.60 2.3 2.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18857
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004, 10271330005, 10271330006, 10271330007,
10271330008, 10271330009, 10271330010, 10271330011, 10271330012, 10271330013, 10271330014,
10271330015, 10271330016, 10271330017, 10271330018, 10271330019, 10271330020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1715259
Associated Lab Samples: 10271330001, 10271330002, 10271330003, 10271330004, 10271330005, 10271330006, 10271330007,

10271330008, 10271330009, 10271330010, 10271330011, 10271330012, 10271330013, 10271330014,
10271330015, 10271330016, 10271330017, 10271330018, 10271330019, 10271330020

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 06/24/14 10:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1715260LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1715261

Sulfate mg/L 8.07.5 106 80-1201057.8 1 20

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715262MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271330001

1715263

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 105 80-120105 .3 3020ND 22.6 22.5

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715264MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271330010

1715265

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 99 80-12098 .5 302013.6 33.4 33.3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18858
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10271330021, 10271330022, 10271330023

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1715266
Associated Lab Samples: 10271330021, 10271330022, 10271330023

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 06/24/14 10:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1715267LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1715268

Sulfate mg/L 8.07.5 106 80-1201047.8 2 20

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715269MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271145001

1715270

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 100 80-120102 2 30203.8 23.8 24.3

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1715271MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10271145010

1715272

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 97 80-12093 3 302012.4 31.8 31.0
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QUALIFIERS

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
RPD value was outside control limits.R1
Low boiling point hydrocarbons are present in the sample.T7
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10271330001 AIR/20596MW-1 RSK 175
10271330002 AIR/20596MW-4 RSK 175
10271330003 AIR/20596MW-7 RSK 175
10271330004 AIR/20596MW-8 RSK 175
10271330005 AIR/20596MW-6 RSK 175
10271330006 AIR/20596MW-9 RSK 175
10271330007 AIR/20596MW-10 RSK 175
10271330008 AIR/20596MW-15 RSK 175
10271330009 AIR/20596MW-16A RSK 175
10271330010 AIR/20596MW-16B RSK 175
10271330011 AIR/20596MW-17 RSK 175
10271330012 AIR/20596MW-18 RSK 175
10271330013 AIR/20596MW-19 RSK 175
10271330014 AIR/20596MW-20 RSK 175
10271330015 AIR/20596MW-21 RSK 175
10271330016 AIR/20596MW-22 RSK 175
10271330017 AIR/20596USGS-1A RSK 175
10271330018 AIR/20596USGS-2A RSK 175

10271330019 AIR/20598USGS-3A RSK 175
10271330020 AIR/20598USGS-4A RSK 175
10271330021 AIR/20598SCL DW RSK 175
10271330022 AIR/20598Field Blank RSK 175
10271330023 AIR/20598Duplicate RSK 175

10271330001 OEXT/25442 GCSV/13456MW-1 Diesel Range Organics Diesel Range Organics
10271330002 OEXT/25442 GCSV/13456MW-4 Diesel Range Organics Diesel Range Organics
10271330003 OEXT/25442 GCSV/13456MW-7 Diesel Range Organics Diesel Range Organics
10271330004 OEXT/25442 GCSV/13456MW-8 Diesel Range Organics Diesel Range Organics

10271330005 OEXT/25460 GCSV/13468MW-6 Diesel Range Organics Diesel Range Organics
10271330006 OEXT/25460 GCSV/13468MW-9 Diesel Range Organics Diesel Range Organics
10271330007 OEXT/25460 GCSV/13468MW-10 Diesel Range Organics Diesel Range Organics
10271330008 OEXT/25460 GCSV/13468MW-15 Diesel Range Organics Diesel Range Organics
10271330009 OEXT/25460 GCSV/13468MW-16A Diesel Range Organics Diesel Range Organics
10271330010 OEXT/25460 GCSV/13468MW-16B Diesel Range Organics Diesel Range Organics
10271330011 OEXT/25460 GCSV/13468MW-17 Diesel Range Organics Diesel Range Organics
10271330012 OEXT/25460 GCSV/13468MW-18 Diesel Range Organics Diesel Range Organics
10271330013 OEXT/25460 GCSV/13468MW-19 Diesel Range Organics Diesel Range Organics
10271330014 OEXT/25460 GCSV/13468MW-20 Diesel Range Organics Diesel Range Organics
10271330015 OEXT/25460 GCSV/13468MW-21 Diesel Range Organics Diesel Range Organics
10271330016 OEXT/25460 GCSV/13468MW-22 Diesel Range Organics Diesel Range Organics
10271330017 OEXT/25460 GCSV/13468USGS-1A Diesel Range Organics Diesel Range Organics
10271330018 OEXT/25460 GCSV/13468USGS-2A Diesel Range Organics Diesel Range Organics
10271330019 OEXT/25460 GCSV/13468USGS-3A Diesel Range Organics Diesel Range Organics
10271330020 OEXT/25460 GCSV/13468USGS-4A Diesel Range Organics Diesel Range Organics
10271330021 OEXT/25460 GCSV/13468SCL DW Diesel Range Organics Diesel Range Organics
10271330022 OEXT/25460 GCSV/13468Field Blank Diesel Range Organics Diesel Range Organics
10271330023 OEXT/25460 GCSV/13468Duplicate Diesel Range Organics Diesel Range Organics

10271330001 MSV/27567MW-1 EPA 8260

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10271330002 MSV/27567MW-4 EPA 8260
10271330003 MSV/27567MW-7 EPA 8260
10271330004 MSV/27567MW-8 EPA 8260
10271330005 MSV/27567MW-6 EPA 8260
10271330006 MSV/27567MW-9 EPA 8260

10271330007 MSV/27577MW-10 EPA 8260

10271330008 MSV/27567MW-15 EPA 8260
10271330009 MSV/27567MW-16A EPA 8260
10271330010 MSV/27567MW-16B EPA 8260
10271330011 MSV/27567MW-17 EPA 8260
10271330012 MSV/27567MW-18 EPA 8260
10271330013 MSV/27567MW-19 EPA 8260
10271330014 MSV/27567MW-20 EPA 8260
10271330015 MSV/27567MW-21 EPA 8260
10271330016 MSV/27567MW-22 EPA 8260
10271330017 MSV/27567USGS-1A EPA 8260
10271330018 MSV/27567USGS-2A EPA 8260

10271330019 MSV/27568USGS-3A EPA 8260
10271330020 MSV/27568USGS-4A EPA 8260
10271330021 MSV/27568SCL DW EPA 8260
10271330022 MSV/27568Field Blank EPA 8260
10271330023 MSV/27568Duplicate EPA 8260
10271330024 MSV/27568TRIP BLANK EPA 8260

10271330001 WETA/18876MW-1 SM 4500-NO3 H
10271330002 WETA/18876MW-4 SM 4500-NO3 H
10271330003 WETA/18876MW-7 SM 4500-NO3 H
10271330004 WETA/18876MW-8 SM 4500-NO3 H

10271330005 WETA/18877MW-6 SM 4500-NO3 H
10271330006 WETA/18877MW-9 SM 4500-NO3 H
10271330007 WETA/18877MW-10 SM 4500-NO3 H
10271330008 WETA/18877MW-15 SM 4500-NO3 H
10271330009 WETA/18877MW-16A SM 4500-NO3 H
10271330010 WETA/18877MW-16B SM 4500-NO3 H
10271330011 WETA/18877MW-17 SM 4500-NO3 H
10271330012 WETA/18877MW-18 SM 4500-NO3 H
10271330013 WETA/18877MW-19 SM 4500-NO3 H
10271330014 WETA/18877MW-20 SM 4500-NO3 H
10271330015 WETA/18877MW-21 SM 4500-NO3 H
10271330016 WETA/18877MW-22 SM 4500-NO3 H
10271330017 WETA/18877USGS-1A SM 4500-NO3 H
10271330018 WETA/18877USGS-2A SM 4500-NO3 H
10271330019 WETA/18877USGS-3A SM 4500-NO3 H
10271330020 WETA/18877USGS-4A SM 4500-NO3 H
10271330021 WETA/18877SCL DW SM 4500-NO3 H
10271330022 WETA/18877Field Blank SM 4500-NO3 H
10271330023 WETA/18877Duplicate SM 4500-NO3 H
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10271330
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10271330001 WETA/18857MW-1 ASTM D516
10271330002 WETA/18857MW-4 ASTM D516
10271330003 WETA/18857MW-7 ASTM D516
10271330004 WETA/18857MW-8 ASTM D516
10271330005 WETA/18857MW-6 ASTM D516
10271330006 WETA/18857MW-9 ASTM D516
10271330007 WETA/18857MW-10 ASTM D516
10271330008 WETA/18857MW-15 ASTM D516
10271330009 WETA/18857MW-16A ASTM D516
10271330010 WETA/18857MW-16B ASTM D516
10271330011 WETA/18857MW-17 ASTM D516
10271330012 WETA/18857MW-18 ASTM D516
10271330013 WETA/18857MW-19 ASTM D516
10271330014 WETA/18857MW-20 ASTM D516
10271330015 WETA/18857MW-21 ASTM D516
10271330016 WETA/18857MW-22 ASTM D516
10271330017 WETA/18857USGS-1A ASTM D516
10271330018 WETA/18857USGS-2A ASTM D516
10271330019 WETA/18857USGS-3A ASTM D516
10271330020 WETA/18857USGS-4A ASTM D516

10271330021 WETA/18858SCL DW ASTM D516
10271330022 WETA/18858Field Blank ASTM D516
10271330023 WETA/18858Duplicate ASTM D516
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Valid Matrix Codes 
MATRIX CODE 
DRINKING WATER DW 
WATER WT 
WASTEWATER ww 
PRODUCT p 

SOIUSOLID SL 
OIL OL 
WIPE WP 
AIR AR 

(A-Z, 0-9/ ,-) OTHER OT 

Sample IDs MUST BE UNIQUE TISSUE TS 

Tnnv I Analytic~! Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevantifields must be completed accurately. 

Section C 
Invoice Information: 

COLLECTED Preservatives 

COMPOSITE 

START 
COMPOSITE 
END/GRAB 

"1mportant Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to !ate charges of 1.5% per month for any invoices not paid within 30 days. 
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Section Section B 
Required Client Information: 

D Valid Matrix Codes 
C1ient Information MATRIX CODE COLLECTED Preservatives 

DR!NKING WATER ow 
WATER WT 
WASTEWATER ww COMPOSITE 

PRODUCT p START 

SO!USOUD SL 
OIL OL 

SAMPLE ID WIPE WP 
AIR AR 

(A-Z. 0-91 ,-) OTHER OT 

Sample IDs MUST BE UNIQUE T!SSUE TS 

~Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of i .5% per month for any invoices not paid within 30 days. 

Request Document 
must be completed accurately. 

F-ALL-Q-020rev.07, 15-Feb-2007 

t5 

~-
<!>Z 

~~ 
E 

"' (f) 
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8CHAIN-OF-CUSTODY I Analytic~! Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevanjfields must be completed accurately. 

Section A Section 8 
Required Client Information: 

D Valid Matrix Codes 
Client Jnformation MATRIX CODE COLLECTED Preservatives 

DR!NK!NG WATER ow 
WATER WT 
WASTEWATER ww COMPOSITE COMPOSITE 
PRODUCT p START END/GRAB 

SOIUSOUO SL 
OIL OL 
WIPE WP 
AIR AR SAMPLE ID 

(A-Z, 0-91,·) OTHER OT 

Sample IDs MUST BE UNIQUE TISSUE TS 

DATE TIME DATE 

"'Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to !ate charges of 1.5% per month for any invoices not paid within 30 days. F-ALL-Q-020rev.07, 15-Feb-2007 
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Courier: 

Dcommercial 

Tracking Number: 

,,;: ,Y~~:; 

/. J,i:: @ 

. Pace Analytical 

Client Name: 

Document Name: Document Revised: 28Feb2014 

Sample Condition Upon Receipt Form Page 1 of 1 

Document No.: Issuing Authority: 

F-MN-l-213-rev.09 Pace Minnesota Quality Office 

Project#: 

OusPs Oclient 
1111111111111111111111 
10271330 

Custody Seal on Cooler/Box Present? DYes Seals Intact? DYes OONo Optional: Proj. Due Date: Proj. Name: l 
Packing Material: 0Bubble Wrap 

Thermom. Used: 
[] B88A9130516413 

f![subble Bags 

~88A912167504 
521491 

DNone Oother: _______ _ Temp Blank? [JYes 

Type of Ice: []Blue []None []Samples on ice, cooling process has begun 

Cooler Temp Read ("C): Corrected ("C): _;_____ Biological Tissue Frozen? Oves 

Temp should be above freezing to 

Chain of Custody Present? 

Chain of Custody Filled Out? 

Chain of Custody Relinquished? 

Sampler Name and/or Signature cin COC? 

Samples Arrived within Hold Time? 

Short Hold Time Analysis (<72 hr)? 

Rush Turn Around Time Requested? 

Sufficient Volume? 

Correct Containers Used? 

-Pace Containers Used? 

Containers Intact? 

Filtered Volume Received for Dissolved Tests? 

[]No 

es []No 

5)ves []No 

[]No 

[]No 

[]Yes []No 

Sample Labels Match COC? ~ ts;Jves []No 

- -c•••cotrn:tudes-Datetfime/ID/Analysis-·•Matrix:--- •• vl.) -
All containers needing acid/base preservation have been ~es 
checked? 01.1 

All containers needing preservation are found to be in 
compliance with EPA recommendation? 
(HN03, H 2; NaOH >9 Sulfide, Na0H>12 Cyanide) 

iform, TOC, Oil and Grease, 
DOC 

~es 

"Ji1ves 

[]No 

[]No 

[]No 

Headspace in VOA Vials ( >6mm)? es []No 

Trip Blank Present? 

Trip Blank Custody Seals Present? 

Pace Trip Blank Lot# (if purchased): 

CliENT NOTIFICATION/RESOLUTION 

Person Contacted: 

Comments/Resolution: 

Date and Initials of Person Examining Contents: ..L~t:.._;"""''

[] 

D 
I\ Ill\ 

[] 

[] 

[] 
1\E//\ 

[] 
N/A 

[] 
N/A 

[] 
N/A 
[] 
N/A 
D 
N/A 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Sample# 

15. 

Date/Time: 

0HN03 

Comments: 

Lot# of added 
preservative: 

0HCI 

Field Data Required? Oves DNo 

l 

_I 

-----------------------------------------------------------------------------

Project Manager Review: Date: 
Note: Whenever there is a discr_e_p-an_c_y_a~ff;-e-ct-:-in-g-:N-:-o-rt-:h-c=-a-r-oc-lin_a_c_o_m_p-::li-an-c_e_s_a_m_p-:-le-s,_a_c...::o::_p_y:_o-:cf -:this form will be se~nt;-;t~o-;:;:;:-;;;~:;:-;:::::;::;;::~!;:;:;;:;or;.~;;;:::;.,r.n Office ( i.e out of 

hold, incorrect preservative, out of temp, incorrect containers) 
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September 16, 2014

LIMS USE: FR - DARIN ALBRECHT
LIMS OBJECT ID: 10280280

10280280
Project:
Pace Project No.:

RE:

Darin Albrecht
AECOM
Duluth Technology Village
11 E Superior St, Suite 260
Duluth, MN 55802

60316885 South Cass Lake

Dear Darin Albrecht:
Enclosed are the analytical results for sample(s) received by the laboratory on September 05, 2014.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carol Davy
carol.davy@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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CERTIFICATIONS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #: Pace
Georgia Certification #: 959
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909
Minnesota Certification #: 027-053-137

Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
Wisconsin Certification #: 999407970
West Virginia Certification #: 382
West Virginia DHHR #:9952C

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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Minneapolis, MN 55414
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SAMPLE SUMMARY

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID Matrix Date Collected Date Received

10280280001 MW-1 Water 09/03/14 11:17 09/05/14 10:15

10280280002 MW-4 Water 09/03/14 10:35 09/05/14 10:15

10280280003 MW-6 Water 09/03/14 10:55 09/05/14 10:15

10280280004 MW-7 Water 09/03/14 11:50 09/05/14 10:15

10280280005 MW-8 Water 09/04/14 09:55 09/05/14 10:15

10280280006 MW-9 Water 09/03/14 12:35 09/05/14 10:15

10280280007 MW-10 Water 09/04/14 11:35 09/05/14 10:15

10280280008 MW-16A Water 09/03/14 12:20 09/05/14 10:15

10280280009 MW-16B Water 09/03/14 15:35 09/05/14 10:15

10280280010 MW-17 Water 09/03/14 16:15 09/05/14 10:15

10280280011 MW-18 Water 09/03/14 16:30 09/05/14 10:15

10280280012 MW-19 Water 09/04/14 09:07 09/05/14 10:15

10280280013 MW-20 Water 09/03/14 15:00 09/05/14 10:15

10280280014 MW-21 Water 09/03/14 15:45 09/05/14 10:15

10280280015 MW-22 Water 09/04/14 09:45 09/05/14 10:15

10280280016 USGS-1A Water 09/04/14 11:15 09/05/14 10:15

10280280017 USGS-2A Water 09/04/14 10:40 09/05/14 10:15

10280280018 USGS-3A Water 09/04/14 09:00 09/05/14 10:15

10280280019 USGS-4A Water 09/04/14 10:25 09/05/14 10:15

10280280020 SCL DW Water 09/03/14 11:35 09/05/14 10:15

10280280021 Field Blank Water 09/04/14 11:35 09/05/14 10:15

10280280022 Duplicate Water 09/04/14 00:00 09/05/14 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10280280001 MW-1 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280002 MW-4 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280003 MW-6 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280004 MW-7 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280005 MW-8 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280006 MW-9 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280007 MW-10 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280008 MW-16A RSK 175 1JRB

Diesel Range Organics 2JRH
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280009 MW-16B RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280010 MW-17 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280011 MW-18 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280012 MW-19 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280013 MW-20 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280014 MW-21 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280015 MW-22 RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

ASTM D516 1KEO

10280280016 USGS-1A RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280017 USGS-2A RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280018 USGS-3A RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280019 USGS-4A RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280020 SCL DW RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280021 Field Blank RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10280280022 Duplicate RSK 175 1JRB

Diesel Range Organics 2JRH

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO
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PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

RSK 175

Date: September 16, 2014

Description: RSK 175 AIR Headspace

General Information:
22 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

Diesel Range Organics

Date: September 16, 2014

Description: WIDRO Extended GCS

General Information:
22 samples were analyzed for Diesel Range Organics.  All samples were received in acceptable condition with any exceptions noted
below.

L2: Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results may be biased low.
• Duplicate  (Lab ID: 10280280022)
• Field Blank  (Lab ID: 10280280021)
• MW-10  (Lab ID: 10280280007)
• MW-16A  (Lab ID: 10280280008)
• MW-16B  (Lab ID: 10280280009)
• MW-17  (Lab ID: 10280280010)
• MW-18  (Lab ID: 10280280011)
• MW-19  (Lab ID: 10280280012)
• MW-20  (Lab ID: 10280280013)
• MW-21  (Lab ID: 10280280014)
• MW-22  (Lab ID: 10280280015)
• MW-8  (Lab ID: 10280280005)
• MW-9  (Lab ID: 10280280006)
• SCL DW  (Lab ID: 10280280020)
• USGS-1A  (Lab ID: 10280280016)
• USGS-2A  (Lab ID: 10280280017)
• USGS-3A  (Lab ID: 10280280018)
• USGS-4A  (Lab ID: 10280280019)

P4: Sample field preservation does not meet EPA or method recommendations for this analysis.
• MW-10  (Lab ID: 10280280007)
• MW-9  (Lab ID: 10280280006)
• USGS-1A  (Lab ID: 10280280016)
• USGS-3A  (Lab ID: 10280280018)

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

Diesel Range Organics

Date: September 16, 2014

Description: WIDRO Extended GCS

QC Batch: OEXT/26369
S0: Surrogate recovery outside laboratory control limits.

• Duplicate  (Lab ID: 10280280022)
• n-Triacontane (S)

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

QC Batch: OEXT/26369
L0: Analyte recovery in the laboratory control sample (LCS) was outside QC limits.

• LCS  (Lab ID: 1783470)
• WDRO, Extended C10-C32

R1: RPD value was outside control limits.
• LCSD  (Lab ID: 1783471)

• WDRO, Extended C10-C32

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Batch Comments:

Samples were re-extracted out of hold.  Original runs were used for sample results.
• QC Batch: GCSV / 14011

Analyte Comments:

QC Batch: OEXT/26369
C0: Result confirmed by second analysis.

• Field Blank  (Lab ID: 10280280021)
• WDRO, Extended C10-C32

• MW-16A  (Lab ID: 10280280008)
• WDRO, Extended C10-C32

• MW-16B  (Lab ID: 10280280009)
• WDRO, Extended C10-C32

• MW-17  (Lab ID: 10280280010)
• WDRO, Extended C10-C32

• MW-18  (Lab ID: 10280280011)
• WDRO, Extended C10-C32

• MW-19  (Lab ID: 10280280012)
• WDRO, Extended C10-C32

• MW-20  (Lab ID: 10280280013)
• WDRO, Extended C10-C32
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PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

Diesel Range Organics

Date: September 16, 2014

Description: WIDRO Extended GCS

Analyte Comments:

QC Batch: OEXT/26369
C0: Result confirmed by second analysis.

• MW-21  (Lab ID: 10280280014)
• WDRO, Extended C10-C32

• MW-22  (Lab ID: 10280280015)
• WDRO, Extended C10-C32

• MW-8  (Lab ID: 10280280005)
• WDRO, Extended C10-C32

• MW-9  (Lab ID: 10280280006)
• WDRO, Extended C10-C32

• SCL DW  (Lab ID: 10280280020)
• WDRO, Extended C10-C32

• USGS-1A  (Lab ID: 10280280016)
• WDRO, Extended C10-C32

• USGS-3A  (Lab ID: 10280280018)
• WDRO, Extended C10-C32

• USGS-4A  (Lab ID: 10280280019)
• WDRO, Extended C10-C32

C1: Result could not be confirmed by second analysis.
• Duplicate  (Lab ID: 10280280022)

• WDRO, Extended C10-C32
• MW-10  (Lab ID: 10280280007)

• WDRO, Extended C10-C32
• USGS-2A  (Lab ID: 10280280017)

• WDRO, Extended C10-C32
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PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

EPA 8260

Date: September 16, 2014

Description: 8260 MSV UST

General Information:
22 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: MSV/28498
S0: Surrogate recovery outside laboratory control limits.

• DUP  (Lab ID: 1787636)
• Toluene-d8 (S)

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MSV/28498
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10280220001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1787634)

• Benzene
• Ethylbenzene
• Toluene

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 11 of 63



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

SM 4500-NO3 H

Date: September 16, 2014

Description: SM4500NO3-H, NO2 + NO3 pres.

General Information:
22 samples were analyzed for SM 4500-NO3 H.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/20117
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10280280001,10280280017

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1785628)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1785629)

• Nitrogen, NO2 plus NO3

QC Batch: WETA/20118
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10280248006,10280280022

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1785632)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1785633)

• Nitrogen, NO2 plus NO3

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Method:

Client: AECOM

ASTM D516

Date: September 16, 2014

Description: ASTM D516 Sulfate Water

General Information:
22 samples were analyzed for ASTM D516.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-1 Lab ID: 10280280001 Collected: 09/03/14 11:17 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/08/14 17:01 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/09/14 13:4309/08/14 07:230.11 0.11 1
Surrogates
n-Triacontane (S) 94 %. 09/09/14 13:43 638-68-609/08/14 07:2350-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 06:29 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 06:29 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 06:29 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 06:29 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 95 %. 09/10/14 06:29 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/10/14 06:29 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 09/10/14 06:29 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.39 mg/L 09/11/14 11:500.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.6 mg/L 09/10/14 08:46 14808-79-82.5 1.2 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-4 Lab ID: 10280280002 Collected: 09/03/14 10:35 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/08/14 17:12 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/09/14 13:5109/08/14 07:230.11 0.11 1
Surrogates
n-Triacontane (S) 85 %. 09/09/14 13:51 638-68-609/08/14 07:2350-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 06:45 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 06:45 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 06:45 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 06:45 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 110 %. 09/10/14 06:45 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 06:45 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 09/10/14 06:45 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 3.4 mg/L 09/11/14 11:540.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 4.3 mg/L 09/10/14 08:48 14808-79-82.5 1.2 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-6 Lab ID: 10280280003 Collected: 09/03/14 10:55 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/08/14 17:49 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/09/14 13:5809/08/14 07:230.10 0.10 1
Surrogates
n-Triacontane (S) 92 %. 09/09/14 13:58 638-68-609/08/14 07:2350-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 07:02 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 07:02 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 07:02 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 07:02 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 96 %. 09/10/14 07:02 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/10/14 07:02 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 09/10/14 07:02 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 3.3 mg/L 09/11/14 11:550.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 5.3 mg/L 09/10/14 08:50 14808-79-82.5 1.2 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-7 Lab ID: 10280280004 Collected: 09/03/14 11:50 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/08/14 18:12 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/09/14 14:0509/08/14 07:230.10 0.10 1
Surrogates
n-Triacontane (S) 84 %. 09/09/14 14:05 638-68-609/08/14 07:2350-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 07:35 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 07:35 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 07:35 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 07:35 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 09/10/14 07:35 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 07:35 2037-26-575-125 1
4-Bromofluorobenzene (S) 104 %. 09/10/14 07:35 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.21 mg/L 09/11/14 11:590.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.0 mg/L 09/10/14 08:50 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 17 of 63



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-8 Lab ID: 10280280005 Collected: 09/04/14 09:55 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/10/14 17:14 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 09:58 C0,L209/09/14 07:280.10 0.10 1
Surrogates
n-Triacontane (S) 84 %. 09/12/14 09:58 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 07:51 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 07:51 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 07:51 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 07:51 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 09/10/14 07:51 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 07:51 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/10/14 07:51 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.20 mg/L 09/11/14 12:030.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 11.2 mg/L 09/10/14 08:52 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-9 Lab ID: 10280280006 Collected: 09/03/14 12:35 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 3920 ug/L 09/08/14 18:23 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 5.7 mg/L 09/12/14 13:47 C0,L209/09/14 07:280.21 0.21 2
Surrogates
n-Triacontane (S) 117 %. 09/12/14 13:47 638-68-6 P409/09/14 07:2850-150 2

Analytical Method: EPA 82608260 MSV UST

Benzene 702 ug/L 09/11/14 17:50 71-43-210.0 1.5 10
Ethylbenzene 1.6 ug/L 09/10/14 08:08 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 08:08 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 08:08 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 96 %. 09/10/14 08:08 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/10/14 08:08 2037-26-575-125 1
4-Bromofluorobenzene (S) 106 %. 09/10/14 08:08 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:040.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.2 mg/L 09/10/14 08:52 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-10 Lab ID: 10280280007 Collected: 09/04/14 11:35 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 874 ug/L 09/10/14 17:26 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 2.8 mg/L 09/12/14 10:12 C1,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 112 %. 09/12/14 10:12 638-68-6 P409/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 128 ug/L 09/11/14 17:17 71-43-21.0 0.15 1
Ethylbenzene 16.7 ug/L 09/11/14 17:17 100-41-41.0 0.16 1
Toluene ND ug/L 09/11/14 17:17 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/11/14 17:17 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 09/11/14 17:17 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/11/14 17:17 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 09/11/14 17:17 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 2.0 mg/L 09/11/14 12:040.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 8.1 mg/L 09/10/14 08:54 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-16A Lab ID: 10280280008 Collected: 09/03/14 12:20 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 71.0 ug/L 09/08/14 18:35 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.97 mg/L 09/12/14 10:20 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 84 %. 09/12/14 10:20 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 1.3 ug/L 09/11/14 16:44 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/11/14 16:44 100-41-41.0 0.16 1
Toluene ND ug/L 09/11/14 16:44 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/11/14 16:44 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 112 %. 09/11/14 16:44 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/11/14 16:44 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 09/11/14 16:44 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:050.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.7 mg/L 09/10/14 08:54 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-16B Lab ID: 10280280009 Collected: 09/03/14 15:35 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 15.4 ug/L 09/08/14 18:46 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.49 mg/L 09/12/14 10:27 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 96 %. 09/12/14 10:27 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 08:41 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 08:41 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 08:41 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 08:41 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 09/10/14 08:41 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 08:41 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/10/14 08:41 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.48 mg/L 09/11/14 12:080.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 9.2 mg/L 09/10/14 08:56 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 22 of 63
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-17 Lab ID: 10280280010 Collected: 09/03/14 16:15 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/09/14 16:31 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 10:34 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 101 %. 09/12/14 10:34 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 08:58 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 08:58 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 08:58 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 08:58 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 94 %. 09/10/14 08:58 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/10/14 08:58 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/10/14 08:58 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.25 mg/L 09/11/14 12:080.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 13.9 mg/L 09/10/14 08:56 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-18 Lab ID: 10280280011 Collected: 09/03/14 16:30 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/09/14 16:54 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 10:41 C0,L209/09/14 07:280.10 0.10 1
Surrogates
n-Triacontane (S) 78 %. 09/12/14 10:41 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 09:15 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 09:15 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 09:15 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 09:15 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 91 %. 09/10/14 09:15 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 09:15 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 09/10/14 09:15 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 2.7 mg/L 09/11/14 12:090.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.5 mg/L 09/10/14 08:59 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-19 Lab ID: 10280280012 Collected: 09/04/14 09:07 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 7.2 ug/L 09/10/14 17:37 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 10:48 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 91 %. 09/12/14 10:48 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 09:31 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 09:31 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 09:31 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 09:31 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 09/10/14 09:31 17060-07-075-125 1
Toluene-d8 (S) 97 %. 09/10/14 09:31 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/10/14 09:31 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.22 mg/L 09/11/14 12:100.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 10.8 mg/L 09/10/14 08:59 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-20 Lab ID: 10280280013 Collected: 09/03/14 15:00 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/09/14 17:05 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 10:55 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 92 %. 09/12/14 10:55 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 09:47 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 09:47 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 09:47 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 09:47 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 09/10/14 09:47 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 09:47 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 09/10/14 09:47 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 2.3 mg/L 09/11/14 12:130.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 8.7 mg/L 09/10/14 08:59 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-21 Lab ID: 10280280014 Collected: 09/03/14 15:45 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 9.3 ug/L 09/09/14 17:17 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.49 mg/L 09/12/14 11:02 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 104 %. 09/12/14 11:02 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 10:04 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 10:04 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 10:04 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 10:04 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 109 %. 09/10/14 10:04 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 10:04 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 09/10/14 10:04 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.44 mg/L 09/11/14 12:140.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 7.3 mg/L 09/10/14 08:59 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 27 of 63



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: MW-22 Lab ID: 10280280015 Collected: 09/04/14 09:45 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/11/14 09:03 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 11:09 C0,L209/09/14 07:280.10 0.10 1
Surrogates
n-Triacontane (S) 113 %. 09/12/14 11:09 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 10:53 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 10:53 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 10:53 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 10:53 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 84 %. 09/10/14 10:53 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/10/14 10:53 2037-26-575-125 1
4-Bromofluorobenzene (S) 109 %. 09/10/14 10:53 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.15 mg/L 09/11/14 12:180.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 11.7 mg/L 09/10/14 08:59 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: USGS-1A Lab ID: 10280280016 Collected: 09/04/14 11:15 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 8090 ug/L 09/11/14 09:44 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 8.2 mg/L 09/12/14 13:54 C0,L209/09/14 07:280.54 0.54 5
Surrogates
n-Triacontane (S) 102 %. 09/12/14 13:54 638-68-6 P409/09/14 07:2850-150 5

Analytical Method: EPA 82608260 MSV UST

Benzene 684 ug/L 09/11/14 18:07 71-43-210.0 1.5 10
Ethylbenzene 12.2 ug/L 09/10/14 11:10 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 11:10 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 11:10 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 91 %. 09/10/14 11:10 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 11:10 2037-26-575-125 1
4-Bromofluorobenzene (S) 96 %. 09/10/14 11:10 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:180.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 09/10/14 08:59 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: USGS-2A Lab ID: 10280280017 Collected: 09/04/14 10:40 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 2480 ug/L 09/11/14 09:58 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 4.6 mg/L 09/12/14 11:23 C1,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 126 %. 09/12/14 11:23 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 52.0 ug/L 09/13/14 20:01 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/13/14 20:01 100-41-41.0 0.16 1
Toluene ND ug/L 09/13/14 20:01 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/13/14 20:01 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 111 %. 09/13/14 20:01 17060-07-075-125 1
Toluene-d8 (S) 102 %. 09/13/14 20:01 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 09/13/14 20:01 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:19 M10.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 09/10/14 09:02 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: USGS-3A Lab ID: 10280280018 Collected: 09/04/14 09:00 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 1850 ug/L 09/11/14 10:16 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 4.8 mg/L 09/12/14 11:30 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 116 %. 09/12/14 11:30 638-68-6 P409/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 7.7 ug/L 09/13/14 20:18 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/13/14 20:18 100-41-41.0 0.16 1
Toluene ND ug/L 09/13/14 20:18 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/13/14 20:18 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 109 %. 09/13/14 20:18 17060-07-075-125 1
Toluene-d8 (S) 102 %. 09/13/14 20:18 2037-26-575-125 1
4-Bromofluorobenzene (S) 105 %. 09/13/14 20:18 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:230.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 09/10/14 09:02 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 31 of 63



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: USGS-4A Lab ID: 10280280019 Collected: 09/04/14 10:25 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 235 ug/L 09/11/14 10:37 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 2.1 mg/L 09/12/14 11:38 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 100 %. 09/12/14 11:38 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 4.2 ug/L 09/11/14 16:27 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/11/14 16:27 100-41-41.0 0.16 1
Toluene ND ug/L 09/11/14 16:27 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/11/14 16:27 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 09/11/14 16:27 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/11/14 16:27 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 09/11/14 16:27 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:240.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.7 mg/L 09/10/14 09:02 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: SCL DW Lab ID: 10280280020 Collected: 09/03/14 11:35 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/09/14 17:28 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 11:45 C0,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 104 %. 09/12/14 11:45 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 18:50 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 18:50 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 18:50 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 18:50 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 89 %. 09/10/14 18:50 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/10/14 18:50 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/10/14 18:50 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.56 mg/L 09/11/14 12:240.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 4.3 mg/L 09/10/14 09:02 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: Field Blank Lab ID: 10280280021 Collected: 09/04/14 11:35 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 09/11/14 10:55 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 09/12/14 11:52 C0,L209/09/14 07:280.10 0.10 1
Surrogates
n-Triacontane (S) 106 %. 09/12/14 11:52 638-68-609/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 09/10/14 17:12 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 09/10/14 17:12 100-41-41.0 0.16 1
Toluene ND ug/L 09/10/14 17:12 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 09/10/14 17:12 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 09/10/14 17:12 17060-07-075-125 1
Toluene-d8 (S) 100 %. 09/10/14 17:12 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/10/14 17:12 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 ND mg/L 09/11/14 12:320.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 09/10/14 09:37 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Sample: Duplicate Lab ID: 10280280022 Collected: 09/04/14 00:00 Received: 09/05/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 696 ug/L 09/11/14 11:16 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.47 mg/L 09/12/14 11:59 C1,L209/09/14 07:280.11 0.11 1
Surrogates
n-Triacontane (S) 22 %. 09/12/14 11:59 638-68-6 S009/09/14 07:2850-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 170 ug/L 09/13/14 20:51 71-43-21.0 0.15 1
Ethylbenzene 29.9 ug/L 09/13/14 20:51 100-41-41.0 0.16 1
Toluene ND ug/L 09/13/14 20:51 108-88-31.0 0.11 1
Xylene (Total) 4.3 ug/L 09/13/14 20:51 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 109 %. 09/13/14 20:51 17060-07-075-125 1
Toluene-d8 (S) 103 %. 09/13/14 20:51 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 09/13/14 20:51 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 1.5 mg/L 09/11/14 12:32 M10.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 2.9 mg/L 09/10/14 09:37 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21248
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10280280001, 10280280002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1782833
Associated Lab Samples: 10280280001, 10280280002

Matrix: Water

Analyzed

Methane ug/L ND 6.6 09/08/14 12:33

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1782834LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1782835

Methane ug/L 63.160.7 104 85-11510462.9 .3 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280299001
1782836SAMPLE DUPLICATE:

Methane ug/L 6.2J 20ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280299010
1782837SAMPLE DUPLICATE:

Methane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21250
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10280280003, 10280280004, 10280280006, 10280280008, 10280280009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1783237
Associated Lab Samples: 10280280003, 10280280004, 10280280006, 10280280008, 10280280009

Matrix: Water

Analyzed

Methane ug/L ND 6.6 09/08/14 17:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1783238LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1783239

Methane ug/L 62.960.7 104 85-11510463.0 .3 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280280003
1783240SAMPLE DUPLICATE:

Methane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21259
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10280280010, 10280280011, 10280280013, 10280280014, 10280280020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1784126
Associated Lab Samples: 10280280010, 10280280011, 10280280013, 10280280014, 10280280020

Matrix: Water

Analyzed

Methane ug/L ND 6.6 09/09/14 16:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1784127LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1784128

Methane ug/L 63.860.7 105 85-11510664.4 1 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280280010
1784129SAMPLE DUPLICATE:

Methane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21274
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10280280005, 10280280007, 10280280012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1785316
Associated Lab Samples: 10280280005, 10280280007, 10280280012

Matrix: Water

Analyzed

Methane ug/L ND 6.6 09/10/14 15:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1785317LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1785318

Methane ug/L 65.060.7 107 85-11511469.2 6 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280187004
1785319SAMPLE DUPLICATE:

Methane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21276
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10280280015, 10280280016, 10280280017, 10280280018, 10280280019, 10280280021, 10280280022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1785434
Associated Lab Samples: 10280280015, 10280280016, 10280280017, 10280280018, 10280280019, 10280280021, 10280280022

Matrix: Water

Analyzed

Methane ug/L ND 6.6 09/11/14 08:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1785435LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1785436

Methane ug/L 66.660.7 110 85-11511167.2 .9 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280280015
1785437SAMPLE DUPLICATE:

Methane ug/L 5.8J 20ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92216229003
1785438SAMPLE DUPLICATE:

Methane ug/L 6.3J 205.9J

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/16/2014 02:58 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/28480
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004, 10280280005, 10280280006, 10280280009,
10280280010, 10280280011, 10280280012, 10280280013, 10280280014, 10280280015, 10280280016

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1784123
Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004, 10280280005, 10280280006, 10280280009,

10280280010, 10280280011, 10280280012, 10280280013, 10280280014, 10280280015, 10280280016

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/10/14 06:12
Ethylbenzene ug/L ND 1.0 09/10/14 06:12
Toluene ug/L ND 1.0 09/10/14 06:12
Xylene (Total) ug/L ND 3.0 09/10/14 06:12
1,2-Dichloroethane-d4 (S) %. 98 75-125 09/10/14 06:12
4-Bromofluorobenzene (S) %. 101 75-125 09/10/14 06:12
Toluene-d8 (S) %. 100 75-125 09/10/14 06:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1784124LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 21.120 106 75-125
Ethylbenzene ug/L 19.720 99 75-125
Toluene ug/L 20.520 102 75-125
Xylene (Total) ug/L 59.960 100 75-125
1,2-Dichloroethane-d4 (S) %. 95 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 103 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1786111MATRIX SPIKE SAMPLE:
MSSpike

Result
10280280001

Benzene ug/L 18.920 95 75-129ND
Ethylbenzene ug/L 18.520 93 75-128ND
Toluene ug/L 17.920 90 75-129ND
Xylene (Total) ug/L 55.860 93 75-129ND
1,2-Dichloroethane-d4 (S) %. 100 75-125
4-Bromofluorobenzene (S) %. 103 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280280003
1786112SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280280003
1786112SAMPLE DUPLICATE:

Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
1,2-Dichloroethane-d4 (S) %. 98 396
4-Bromofluorobenzene (S) %. 103 .4102
Toluene-d8 (S) %. 105 699
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/28495
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10280280020, 10280280021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1784876
Associated Lab Samples: 10280280020, 10280280021

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/10/14 16:23
Ethylbenzene ug/L ND 1.0 09/10/14 16:23
Toluene ug/L ND 1.0 09/10/14 16:23
Xylene (Total) ug/L ND 3.0 09/10/14 16:23
1,2-Dichloroethane-d4 (S) %. 101 75-125 09/10/14 16:23
4-Bromofluorobenzene (S) %. 101 75-125 09/10/14 16:23
Toluene-d8 (S) %. 94 75-125 09/10/14 16:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1784877LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.820 104 75-125
Ethylbenzene ug/L 20.720 103 75-125
Toluene ug/L 19.720 99 75-125
Xylene (Total) ug/L 62.260 104 75-125
1,2-Dichloroethane-d4 (S) %. 98 75-125
4-Bromofluorobenzene (S) %. 104 75-125
Toluene-d8 (S) %. 98 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1786295MATRIX SPIKE SAMPLE:
MSSpike

Result
10280282001

Benzene ug/L 17.020 85 75-129ND
Ethylbenzene ug/L 16.820 83 75-128ND
Toluene ug/L 15.920 79 75-129ND
Xylene (Total) ug/L 52.260 87 75-129ND
1,2-Dichloroethane-d4 (S) %. 108 75-125
4-Bromofluorobenzene (S) %. 102 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280285001
1786296SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280285001
1786296SAMPLE DUPLICATE:

1,2-Dichloroethane-d4 (S) %. 92 389
4-Bromofluorobenzene (S) %. 95 9103
Toluene-d8 (S) %. 95 1185
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/28498
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10280280007, 10280280008, 10280280019

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1785459
Associated Lab Samples: 10280280007, 10280280008, 10280280019

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/11/14 10:41
Ethylbenzene ug/L ND 1.0 09/11/14 10:41
Toluene ug/L ND 1.0 09/11/14 10:41
Xylene (Total) ug/L ND 3.0 09/11/14 10:41
1,2-Dichloroethane-d4 (S) %. 105 75-125 09/11/14 10:41
4-Bromofluorobenzene (S) %. 101 75-125 09/11/14 10:41
Toluene-d8 (S) %. 99 75-125 09/11/14 10:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1785460LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.320 101 75-125
Ethylbenzene ug/L 19.720 98 75-125
Toluene ug/L 19.320 96 75-125
Xylene (Total) ug/L 59.760 99 75-125
1,2-Dichloroethane-d4 (S) %. 100 75-125
4-Bromofluorobenzene (S) %. 102 75-125
Toluene-d8 (S) %. 100 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1787634MATRIX SPIKE SAMPLE:
MSSpike

Result
10280220001

Benzene ug/L 12.8 M120 64 75-129ND
Ethylbenzene ug/L 12.1 M120 60 75-128ND
Toluene ug/L 11.6 M120 58 75-129ND
Xylene (Total) ug/L 35.5 MS60 59 75-129ND
1,2-Dichloroethane-d4 (S) %. 116 75-125
4-Bromofluorobenzene (S) %. 97 75-125
Toluene-d8 (S) %. 100 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280221001
1787636SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10280221001
1787636SAMPLE DUPLICATE:

1,2-Dichloroethane-d4 (S) %. 104 25133
4-Bromofluorobenzene (S) %. 101 .6101
Toluene-d8 (S) %. 72 S03098
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/28520
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10280280017, 10280280018, 10280280022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1787719
Associated Lab Samples: 10280280017, 10280280018, 10280280022

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 09/13/14 19:12
Ethylbenzene ug/L ND 1.0 09/13/14 19:12
Toluene ug/L ND 1.0 09/13/14 19:12
Xylene (Total) ug/L ND 3.0 09/13/14 19:12
1,2-Dichloroethane-d4 (S) %. 114 75-125 09/13/14 19:12
4-Bromofluorobenzene (S) %. 104 75-125 09/13/14 19:12
Toluene-d8 (S) %. 102 75-125 09/13/14 19:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1787720LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 21.320 106 75-125
Ethylbenzene ug/L 20.220 101 75-125
Toluene ug/L 21.320 107 75-125
Xylene (Total) ug/L 61.560 103 75-125
1,2-Dichloroethane-d4 (S) %. 99 75-125
4-Bromofluorobenzene (S) %. 106 75-125
Toluene-d8 (S) %. 105 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1787721MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280675012

1787722

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 103 75-129113 10 3020ND 20.6 22.7
Ethylbenzene ug/L 20 98 75-128109 11 3020ND 19.6 21.8
Toluene ug/L 20 102 75-129113 11 3020ND 20.3 22.6
Xylene (Total) ug/L 60 100 75-129112 11 3060ND 60.2 67.0
1,2-Dichloroethane-d4 (S) %. 116 75-125112
4-Bromofluorobenzene (S) %. 106 75-125107
Toluene-d8 (S) %. 105 75-125103

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1787723MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280675013

1787724

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 119 75-129128 8 3020ND 23.8 25.7
Ethylbenzene ug/L 20 109 75-128120 10 3020ND 21.7 23.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1787723MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280675013

1787724

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Toluene ug/L 20 112 75-129123 10 3020ND 22.4 24.7
Xylene (Total) ug/L 60 112 75-129123 9 3060ND 67.1 73.6
1,2-Dichloroethane-d4 (S) %. 118 75-125117
4-Bromofluorobenzene (S) %. 103 75-125104
Toluene-d8 (S) %. 104 75-125103
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/26350
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1782351
Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004

Matrix: Water

Analyzed

WDRO, Extended C10-C32 mg/L ND 0.10 09/12/14 09:16
n-Triacontane (S) %. 72 50-150 09/12/14 09:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1782352LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1782353

WDRO, Extended C10-C32 mg/L 1.82 91 75-115791.6 14 20
n-Triacontane (S) %. 93 50-15092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/26369
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10280280005, 10280280006, 10280280007, 10280280008, 10280280009, 10280280010, 10280280011,
10280280012, 10280280013, 10280280014, 10280280015, 10280280016, 10280280017, 10280280018,
10280280019, 10280280020, 10280280021, 10280280022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1783469
Associated Lab Samples: 10280280005, 10280280006, 10280280007, 10280280008, 10280280009, 10280280010, 10280280011,

10280280012, 10280280013, 10280280014, 10280280015, 10280280016, 10280280017, 10280280018,
10280280019, 10280280020, 10280280021, 10280280022

Matrix: Water

Analyzed

WDRO, Extended C10-C32 mg/L ND 0.10 09/12/14 09:44
n-Triacontane (S) %. 92 50-150 09/12/14 09:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1783470LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1783471

WDRO, Extended C10-C32 mg/L 1.1 L0,R12 57 75-115881.8 42 20
n-Triacontane (S) %. 63 50-15097
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/20117
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004, 10280280005, 10280280006, 10280280007,
10280280008, 10280280009, 10280280010, 10280280011, 10280280012, 10280280013, 10280280014,
10280280015, 10280280016, 10280280017, 10280280018, 10280280019, 10280280020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1785624
Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004, 10280280005, 10280280006, 10280280007,

10280280008, 10280280009, 10280280010, 10280280011, 10280280012, 10280280013, 10280280014,
10280280015, 10280280016, 10280280017, 10280280018, 10280280019, 10280280020

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 09/11/14 11:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1785625LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.62.5 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1785626MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280280001

1785627

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L 2.5 99 80-12097 2 302.50.39 2.9 2.8

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1785628MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280280017

1785629

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 58 80-12055 6 302.5ND 1.5 1.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/20118
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10280280021, 10280280022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1785630
Associated Lab Samples: 10280280021, 10280280022

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 09/11/14 12:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1785631LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.62.5 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1785632MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280280022

1785633

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 14 80-12019 7 302.51.5 1.9 2.0

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1785634MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280248006

1785635

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L 2.5 104 80-120104 .3 302.5ND 2.6 2.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/20095
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004, 10280280005, 10280280006, 10280280007,
10280280008, 10280280009, 10280280010, 10280280011, 10280280012, 10280280013, 10280280014,
10280280015, 10280280016, 10280280017, 10280280018, 10280280019, 10280280020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1784504
Associated Lab Samples: 10280280001, 10280280002, 10280280003, 10280280004, 10280280005, 10280280006, 10280280007,

10280280008, 10280280009, 10280280010, 10280280011, 10280280012, 10280280013, 10280280014,
10280280015, 10280280016, 10280280017, 10280280018, 10280280019, 10280280020

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 09/10/14 08:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1784505LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1784506

Sulfate mg/L 8.37.5 111 80-1201088.1 3 20

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1784507MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280280001

1784508

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 109 80-120104 4 30203.6 25.4 24.4

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1784509MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10280280010

1784510

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 93 80-12094 .8 302013.9 32.4 32.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/20096
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10280280021, 10280280022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1784511
Associated Lab Samples: 10280280021, 10280280022

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 09/10/14 09:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1784512LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1784513

Sulfate mg/L 8.27.5 110 80-1201118.3 .6 20

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1784514MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10279764001

1784515

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 103 80-12099 2 302012.5 33.0 32.4

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1784516MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10279817005

1784517

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 94 80-12091 2 302021.0 39.9 39.2
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QUALIFIERS

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

WORKORDER QUALIFIERS

WO: 10280280
Samples in this workorder were received in the laboratory without an associated trip blank.[1]

BATCH QUALIFIERS

Batch: GCSV/14011
Samples were re-extracted out of hold.  Original runs were used for sample results.[1]

ANALYTE QUALIFIERS

Result confirmed by second analysis.C0
Result could not be confirmed by second analysis.C1
Analyte recovery in the laboratory control sample (LCS) was outside QC limits.L0
Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results may be biased low.L2
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the
calculated result.

MS

Sample field preservation does not meet EPA or method recommendations for this analysis.P4
RPD value was outside control limits.R1
Surrogate recovery outside laboratory control limits.S0
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10280280001 AIR/21248MW-1 RSK 175
10280280002 AIR/21248MW-4 RSK 175

10280280003 AIR/21250MW-6 RSK 175
10280280004 AIR/21250MW-7 RSK 175

10280280005 AIR/21274MW-8 RSK 175

10280280006 AIR/21250MW-9 RSK 175

10280280007 AIR/21274MW-10 RSK 175

10280280008 AIR/21250MW-16A RSK 175
10280280009 AIR/21250MW-16B RSK 175

10280280010 AIR/21259MW-17 RSK 175
10280280011 AIR/21259MW-18 RSK 175

10280280012 AIR/21274MW-19 RSK 175

10280280013 AIR/21259MW-20 RSK 175
10280280014 AIR/21259MW-21 RSK 175

10280280015 AIR/21276MW-22 RSK 175
10280280016 AIR/21276USGS-1A RSK 175
10280280017 AIR/21276USGS-2A RSK 175
10280280018 AIR/21276USGS-3A RSK 175
10280280019 AIR/21276USGS-4A RSK 175

10280280020 AIR/21259SCL DW RSK 175

10280280021 AIR/21276Field Blank RSK 175
10280280022 AIR/21276Duplicate RSK 175

10280280001 OEXT/26350 GCSV/13988MW-1 Diesel Range Organics Diesel Range Organics
10280280002 OEXT/26350 GCSV/13988MW-4 Diesel Range Organics Diesel Range Organics
10280280003 OEXT/26350 GCSV/13988MW-6 Diesel Range Organics Diesel Range Organics
10280280004 OEXT/26350 GCSV/13988MW-7 Diesel Range Organics Diesel Range Organics

10280280005 OEXT/26369 GCSV/14011MW-8 Diesel Range Organics Diesel Range Organics
10280280006 OEXT/26369 GCSV/14011MW-9 Diesel Range Organics Diesel Range Organics
10280280007 OEXT/26369 GCSV/14011MW-10 Diesel Range Organics Diesel Range Organics
10280280008 OEXT/26369 GCSV/14011MW-16A Diesel Range Organics Diesel Range Organics
10280280009 OEXT/26369 GCSV/14011MW-16B Diesel Range Organics Diesel Range Organics
10280280010 OEXT/26369 GCSV/14011MW-17 Diesel Range Organics Diesel Range Organics
10280280011 OEXT/26369 GCSV/14011MW-18 Diesel Range Organics Diesel Range Organics
10280280012 OEXT/26369 GCSV/14011MW-19 Diesel Range Organics Diesel Range Organics
10280280013 OEXT/26369 GCSV/14011MW-20 Diesel Range Organics Diesel Range Organics
10280280014 OEXT/26369 GCSV/14011MW-21 Diesel Range Organics Diesel Range Organics
10280280015 OEXT/26369 GCSV/14011MW-22 Diesel Range Organics Diesel Range Organics
10280280016 OEXT/26369 GCSV/14011USGS-1A Diesel Range Organics Diesel Range Organics
10280280017 OEXT/26369 GCSV/14011USGS-2A Diesel Range Organics Diesel Range Organics
10280280018 OEXT/26369 GCSV/14011USGS-3A Diesel Range Organics Diesel Range Organics
10280280019 OEXT/26369 GCSV/14011USGS-4A Diesel Range Organics Diesel Range Organics
10280280020 OEXT/26369 GCSV/14011SCL DW Diesel Range Organics Diesel Range Organics
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10280280021 OEXT/26369 GCSV/14011Field Blank Diesel Range Organics Diesel Range Organics
10280280022 OEXT/26369 GCSV/14011Duplicate Diesel Range Organics Diesel Range Organics

10280280001 MSV/28480MW-1 EPA 8260
10280280002 MSV/28480MW-4 EPA 8260
10280280003 MSV/28480MW-6 EPA 8260
10280280004 MSV/28480MW-7 EPA 8260
10280280005 MSV/28480MW-8 EPA 8260
10280280006 MSV/28480MW-9 EPA 8260

10280280007 MSV/28498MW-10 EPA 8260
10280280008 MSV/28498MW-16A EPA 8260

10280280009 MSV/28480MW-16B EPA 8260
10280280010 MSV/28480MW-17 EPA 8260
10280280011 MSV/28480MW-18 EPA 8260
10280280012 MSV/28480MW-19 EPA 8260
10280280013 MSV/28480MW-20 EPA 8260
10280280014 MSV/28480MW-21 EPA 8260
10280280015 MSV/28480MW-22 EPA 8260
10280280016 MSV/28480USGS-1A EPA 8260

10280280017 MSV/28520USGS-2A EPA 8260
10280280018 MSV/28520USGS-3A EPA 8260

10280280019 MSV/28498USGS-4A EPA 8260

10280280020 MSV/28495SCL DW EPA 8260
10280280021 MSV/28495Field Blank EPA 8260

10280280022 MSV/28520Duplicate EPA 8260

10280280001 WETA/20117MW-1 SM 4500-NO3 H
10280280002 WETA/20117MW-4 SM 4500-NO3 H
10280280003 WETA/20117MW-6 SM 4500-NO3 H
10280280004 WETA/20117MW-7 SM 4500-NO3 H
10280280005 WETA/20117MW-8 SM 4500-NO3 H
10280280006 WETA/20117MW-9 SM 4500-NO3 H
10280280007 WETA/20117MW-10 SM 4500-NO3 H
10280280008 WETA/20117MW-16A SM 4500-NO3 H
10280280009 WETA/20117MW-16B SM 4500-NO3 H
10280280010 WETA/20117MW-17 SM 4500-NO3 H
10280280011 WETA/20117MW-18 SM 4500-NO3 H
10280280012 WETA/20117MW-19 SM 4500-NO3 H
10280280013 WETA/20117MW-20 SM 4500-NO3 H
10280280014 WETA/20117MW-21 SM 4500-NO3 H
10280280015 WETA/20117MW-22 SM 4500-NO3 H
10280280016 WETA/20117USGS-1A SM 4500-NO3 H
10280280017 WETA/20117USGS-2A SM 4500-NO3 H
10280280018 WETA/20117USGS-3A SM 4500-NO3 H
10280280019 WETA/20117USGS-4A SM 4500-NO3 H
10280280020 WETA/20117SCL DW SM 4500-NO3 H
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10280280
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10280280021 WETA/20118Field Blank SM 4500-NO3 H
10280280022 WETA/20118Duplicate SM 4500-NO3 H

10280280001 WETA/20095MW-1 ASTM D516
10280280002 WETA/20095MW-4 ASTM D516
10280280003 WETA/20095MW-6 ASTM D516
10280280004 WETA/20095MW-7 ASTM D516
10280280005 WETA/20095MW-8 ASTM D516
10280280006 WETA/20095MW-9 ASTM D516
10280280007 WETA/20095MW-10 ASTM D516
10280280008 WETA/20095MW-16A ASTM D516
10280280009 WETA/20095MW-16B ASTM D516
10280280010 WETA/20095MW-17 ASTM D516
10280280011 WETA/20095MW-18 ASTM D516
10280280012 WETA/20095MW-19 ASTM D516
10280280013 WETA/20095MW-20 ASTM D516
10280280014 WETA/20095MW-21 ASTM D516
10280280015 WETA/20095MW-22 ASTM D516
10280280016 WETA/20095USGS-1A ASTM D516
10280280017 WETA/20095USGS-2A ASTM D516
10280280018 WETA/20095USGS-3A ASTM D516
10280280019 WETA/20095USGS-4A ASTM D516
10280280020 WETA/20095SCL DW ASTM D516

10280280021 WETA/20096Field Blank ASTM D516
10280280022 WETA/20096Duplicate ASTM D516
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Valid Matrix Codes 
MATRIX CODE 
DRINKING WATER DW 
WATER WT 
WASTEWATER ww 
PRODUCT 
SO!USOLID SL 

OIL OL 

10 WIPE WP 
AIR AR 

(A-Z, 0-91 ,-) OTHER OT 

Sample IDs MUST BE UNIQUE TISSUE TS 

"' .!! 
2 
~ 

" "' 8 
31 Ill 
~ <( 

0: 
" (!) 
1!. II 

>:2. 

UJ 
0.. 

~ 

CHAIN-OF-CUSTODY I Analytical Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

COLLECTED Preservatives 

COMPOSITE 
START 

COMPOSITE 
END/GRAB 

"Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month for any invoices not paid within 30 days. 

p 
.S 
a. 
E 
~ 

c: 
o-
-oZ 

.~~ 
Q) Q) g_g 
0: 

F-ALL -Q-020rev .07 1 S-FPh-?M7 
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3I Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Section A Section B 

0 Valid Matrix Codes ij? 

GHent Information MATRIX CODE .!!! COLLECTED 
£ 

Preservatives 
DRINKING WATER ow w 

WATER WT ~ WASTEWATER ww COMPOSITE COMPOSITE 

ID 

PRODUCT :2 ro START END !GRAB 
SO!USOUO SL ~ <( 

0::: 
OIL OL " (9 

" W1PE WP .!!!- II 

AIR AR ~ 
OTHER OT 

UJ 
TISSUE TS Q_ 

1: 

(A-Z, 0-9/ ,-) 
Sample IDs MUST BE UNIQUE 

*Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month for any invoices not paid within 30 days. F-ALL-Q-020rev.07, 15-Feb-2007 
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Sectioil A Sectio11 B 

Valid Matrix Codes 
MATRIX CODE 

DRINKING WATER OW 
WATER WT 
WASTE WATER WW 
PRODUCT P 
SOIUSOUD Sl 
O!L Ol 
WJPE WP 
AIR AR ID 

(A-Z, 0-9/ ,-) OTHER OT 

Sample IDs MUST BE UNIQUE TISSUE TS 

CHAIN-OF-CUSTODY I Analytical Request Document 
The Chain-of-Custody is a lEGAl DOCUMENT. All relevant fields must be completed accurately. 

COLLECTED Preservatives 

COMPOSITE 

START 
COMPOSITE 
END/GRAB 

*Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month for any invoices not paid within 30 days. F-All-Q-020rev.07. 15-Feb-?007 
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Document Name: 

SampleCondition U!Jon Receipt Form 

Document Revised: 28Feb2014 

Page 1 of 1 

Document No.: Issuing Authority: 

Client Name: 

Courier: Dusrs Oclient 

Ocommercial 

Tracking Number: --J.I4.-........J~~~~.JD.e.:.:.-L~L!:.C'--\..-~-~-

0No Custody Seal on Cooler/Box Present? 
,~ 

Packing Material: 2TBubble Wrap 

Thermom. Used: 
D B88A9130516413 

0Bubble Bags 

~;~912167504 
0B88A9132521491 

Cooler Temp Read ('C): 

Chain of Custody Present? 

Chain of Custody Filled Out? 

Chain of Custody Relinquished? 

Sampler Name and/or Signature on COC? 

Samples Arrived within Hold Time? 

Short Hold Time Analysis (<72 hr)? 

Rush Turn Around Time Requested? 

Sufficient Volume? 

Correct Containers Used? 

-Pace Containers Used? 

Containers Intact? 

Filtered Volume Received for Dissolved Tests? 

Sample Labels Match COC? 

-Includes Date/Time/ID/Analysis Matrix: 
All containers needing acid/base preservation have been 
checked? 
All containers needing preservation are found to be in 
compliance with EPA recommendation? 
(HN03, H2S 2; NaOH >9 Sulfide, NaOH>12 Cyanide) 
E n Coliform, TOC, Oil and Grease, 

15 water) DOC 

Headspace in VOA Vials ( >6mm)? 

Trip Blank Present? 

Trip Blank Custody Seals Present? 

Pace Trip Blank Lot# (if purchased): 

CLIENT NOTIFICATION/RESOLUTION 

Person Contacted: 

Comments/Resolution: 

Seals Intact? 

0None 

Type of Ice: 

0No 

DYes 

DYes 

DYes 0No 

Pace Minnesota Quality Office 

#: 

\\1\\\1\\\\\\\1\1\\1\\ 
10280280 

Optional: Proj. Due Date: Proj. Name: 

TempBiank? ~ 0No 

0None Dsamples on ice, cooling process has begun 

Biological Tissue Frozen? 

Initials of Person Examining Contents: 

Comments: 

D 1. 

D 2. 

D 3. 

0 4. 

D 5. 

D 6. 

D 7. 

8. 

9. 

td/A 

D 
N/A 

l 
D Sample# 

N/A 

Initial when Lot #of added 
completed: ___ preservative: 

N/A 

Field Data Required? DYes 0No 

Date/Time: 

lL!Ltr\ t\ r:: 
Project Manager Review: tffy Date: _J_,_/-:--WJ-"'---j-+l/+--:------c::--

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sentto the North tarolina DEHNR Cert1f1cat1on Off1ce (i.e out of 
hold, incorrect preservative, out of temp, incorrect containers) 

·' 
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Workorder #: 
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December 24, 2014

LIMS USE: FR - DARIN ALBRECHT
LIMS OBJECT ID: 10291920

10291920
Project:
Pace Project No.:

RE:

Darin Albrecht
AECOM
Duluth Technology Village
11 E Superior St, Suite 260
Duluth, MN 55802

60316885 South Cass Lake

Dear Darin Albrecht:
Enclosed are the analytical results for sample(s) received by the laboratory on December 17, 2014.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carol Davy
carol.davy@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970
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SAMPLE SUMMARY

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID Matrix Date Collected Date Received

10291920001 MW-1 Water 12/15/14 12:55 12/17/14 10:15

10291920002 MW-6 Water 12/15/14 13:15 12/17/14 10:15

10291920003 MW-4 Water 12/15/14 13:40 12/17/14 10:15

10291920004 MW-9 Water 12/15/14 14:05 12/17/14 10:15

10291920005 MW-7 Water 12/15/14 14:50 12/17/14 10:15

10291920006 MW-22 Water 12/15/14 15:05 12/17/14 10:15

10291920007 MW-19 Water 12/15/14 15:40 12/17/14 10:15

10291920008 MW-21 Water 12/15/14 16:25 12/17/14 10:15

10291920009 MW-16A Water 12/16/14 09:10 12/17/14 10:15

10291920010 MW-20 Water 12/16/14 09:30 12/17/14 10:15

10291920011 MW-16B Water 12/16/14 09:58 12/17/14 10:15

10291920012 MW-18 Water 12/16/14 10:50 12/17/14 10:15

10291920013 MW-17 Water 12/16/14 10:55 12/17/14 10:15

10291920014 USGS-4A Water 12/16/14 11:20 12/17/14 10:15

10291920015 USGS-3A Water 12/16/14 12:20 12/17/14 10:15

10291920016 USGS-2A Water 12/16/14 12:25 12/17/14 10:15

10291920017 MW-8 Water 12/16/14 12:57 12/17/14 10:15

10291920018 USGS-1A Water 12/16/14 13:25 12/17/14 10:15

10291920019 FB Water 12/16/14 14:50 12/17/14 10:15

10291920020 MW-10 Water 12/16/14 15:15 12/17/14 10:15

10291920021 SCDW Water 12/16/14 15:20 12/17/14 10:15

10291920022 DUPLICATE Water 12/16/14 00:00 12/17/14 10:15

10291920023 Trip Blank Water 12/15/14 00:00 12/17/14 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10291920001 MW-1 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920002 MW-6 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920003 MW-4 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920004 MW-9 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920005 MW-7 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920006 MW-22 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920007 MW-19 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920008 MW-21 RSK 175 1JRB

Diesel Range Organics 2MT
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920009 MW-16A RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920010 MW-20 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920011 MW-16B RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920012 MW-18 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920013 MW-17 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920014 USGS-4A RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920015 USGS-3A RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

ASTM D516 1KEO

10291920016 USGS-2A RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920017 MW-8 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920018 USGS-1A RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920019 FB RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920020 MW-10 RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7AJC

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920021 SCDW RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7EB2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920022 DUPLICATE RSK 175 1JRB

Diesel Range Organics 2MT

EPA 8260 7EB2

SM 4500-NO3 H 1PH1

ASTM D516 1KEO

10291920023 Trip Blank EPA 8260 7EB2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Method:

Client: AECOM

RSK 175

Date: December 24, 2014

Description: RSK 175 AIR Headspace

General Information:
22 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Method:

Client: AECOM

Diesel Range Organics

Date: December 24, 2014

Description: WIDRO Extended GCS

General Information:
22 samples were analyzed for Diesel Range Organics.  All samples were received in acceptable condition with any exceptions noted
below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: OEXT/27697
S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• MW-10  (Lab ID: 10291920020)
• n-Triacontane (S)

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Method:

Client: AECOM

EPA 8260

Date: December 24, 2014

Description: 8260 MSV UST

General Information:
23 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Method:

Client: AECOM

SM 4500-NO3 H

Date: December 24, 2014

Description: SM4500NO3-H, NO2 + NO3 pres.

General Information:
22 samples were analyzed for SM 4500-NO3 H.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/21541
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10291192002,10291371008

M6: Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.
• MS  (Lab ID: 1867817)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1867818)

• Nitrogen, NO2 plus NO3

QC Batch: WETA/21542
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10291920003,10291920018

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1867823)

• Nitrogen, NO2 plus NO3
• MS  (Lab ID: 1867825)

• Nitrogen, NO2 plus NO3
• MSD  (Lab ID: 1867826)

• Nitrogen, NO2 plus NO3

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Method:

Client: AECOM

ASTM D516

Date: December 24, 2014

Description: ASTM D516 Sulfate Water

General Information:
22 samples were analyzed for ASTM D516.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/21547
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10291594001,10291954009

M6: Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.
• MS  (Lab ID: 1867932)

• Sulfate
• MS  (Lab ID: 1867934)

• Sulfate
• MSD  (Lab ID: 1867935)

• Sulfate

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-1 Lab ID: 10291920001 Collected: 12/15/14 12:55 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 17:52 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 09:5012/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 86 %. 12/23/14 09:50 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 19:49 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 19:49 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 19:49 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 19:49 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 12/18/14 19:49 17060-07-075-125 1
Toluene-d8 (S) 98 %. 12/18/14 19:49 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/18/14 19:49 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.39 mg/L 12/19/14 12:490.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 12/18/14 10:14 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-6 Lab ID: 10291920002 Collected: 12/15/14 13:15 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 18:08 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 09:5712/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 83 %. 12/23/14 09:57 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 20:06 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 20:06 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 20:06 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 20:06 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 12/18/14 20:06 17060-07-075-125 1
Toluene-d8 (S) 99 %. 12/18/14 20:06 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 12/18/14 20:06 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 3.4 mg/L 12/19/14 12:500.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.8 mg/L 12/18/14 10:16 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-4 Lab ID: 10291920003 Collected: 12/15/14 13:40 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 18:17 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.21 mg/L 12/23/14 10:0512/22/14 10:510.12 0.12 1
Surrogates
n-Triacontane (S) 85 %. 12/23/14 10:05 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 20:39 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 20:39 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 20:39 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 20:39 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 96 %. 12/18/14 20:39 17060-07-075-125 1
Toluene-d8 (S) 96 %. 12/18/14 20:39 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 12/18/14 20:39 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 4.3 mg/L 12/19/14 12:54 M10.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 9.3 mg/L 12/18/14 10:17 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-9 Lab ID: 10291920004 Collected: 12/15/14 14:05 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 5290 ug/L 12/19/14 18:25 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 4.8 mg/L 12/23/14 08:4012/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 92 %. 12/23/14 08:40 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 213 ug/L 12/19/14 14:58 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/19/14 14:58 100-41-41.0 0.16 1
Toluene ND ug/L 12/19/14 14:58 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/19/14 14:58 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 12/19/14 14:58 17060-07-075-125 1
Toluene-d8 (S) 99 %. 12/19/14 14:58 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 12/19/14 14:58 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.19 mg/L 12/19/14 13:000.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 15.2 mg/L 12/18/14 10:19 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-7 Lab ID: 10291920005 Collected: 12/15/14 14:50 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 18:33 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 10:1312/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 83 %. 12/23/14 10:13 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 20:56 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 20:56 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 20:56 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 20:56 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 105 %. 12/18/14 20:56 17060-07-075-125 1
Toluene-d8 (S) 97 %. 12/18/14 20:56 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 12/18/14 20:56 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.49 mg/L 12/19/14 13:000.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 5.1 mg/L 12/18/14 10:19 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-22 Lab ID: 10291920006 Collected: 12/15/14 15:05 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 18:41 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 10:2112/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 86 %. 12/23/14 10:21 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 21:12 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 21:12 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 21:12 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 21:12 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 95 %. 12/18/14 21:12 17060-07-075-125 1
Toluene-d8 (S) 95 %. 12/18/14 21:12 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/18/14 21:12 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.42 mg/L 12/19/14 13:030.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 7.7 mg/L 12/18/14 10:19 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-19 Lab ID: 10291920007 Collected: 12/15/14 15:40 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 14.3 ug/L 12/19/14 18:50 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.19 mg/L 12/23/14 09:4212/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 88 %. 12/23/14 09:42 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 21:29 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 21:29 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 21:29 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 21:29 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 12/18/14 21:29 17060-07-075-125 1
Toluene-d8 (S) 97 %. 12/18/14 21:29 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 12/18/14 21:29 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.53 mg/L 12/19/14 13:030.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 5.2 mg/L 12/18/14 10:19 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-21 Lab ID: 10291920008 Collected: 12/15/14 16:25 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 18:58 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 10:2912/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 82 %. 12/23/14 10:29 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 21:45 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 21:45 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 21:45 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 21:45 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 12/18/14 21:45 17060-07-075-125 1
Toluene-d8 (S) 96 %. 12/18/14 21:45 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 12/18/14 21:45 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 1.8 mg/L 12/19/14 13:040.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 7.5 mg/L 12/18/14 10:22 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 19 of 78



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-16A Lab ID: 10291920009 Collected: 12/16/14 09:10 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 243 ug/L 12/19/14 21:18 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 1.2 mg/L 12/23/14 09:1112/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 69 %. 12/23/14 09:11 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 22:02 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 22:02 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 22:02 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 22:02 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 12/18/14 22:02 17060-07-075-125 1
Toluene-d8 (S) 94 %. 12/18/14 22:02 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 12/18/14 22:02 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.32 mg/L 12/19/14 13:050.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.6 mg/L 12/18/14 10:22 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 20 of 78



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-20 Lab ID: 10291920010 Collected: 12/16/14 09:30 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 21:26 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 09:1812/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 93 %. 12/23/14 09:18 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 22:19 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 22:19 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 22:19 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 22:19 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 %. 12/18/14 22:19 17060-07-075-125 1
Toluene-d8 (S) 94 %. 12/18/14 22:19 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 12/18/14 22:19 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 3.2 mg/L 12/19/14 13:080.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.2 mg/L 12/18/14 10:22 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-16B Lab ID: 10291920011 Collected: 12/16/14 09:58 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 202 ug/L 12/19/14 21:34 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 1.0 mg/L 12/23/14 09:3412/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 89 %. 12/23/14 09:34 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 2.3 ug/L 12/18/14 22:35 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 22:35 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 22:35 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 22:35 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 105 %. 12/18/14 22:35 17060-07-075-125 1
Toluene-d8 (S) 98 %. 12/18/14 22:35 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/18/14 22:35 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.44 mg/L 12/19/14 13:080.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.8 mg/L 12/18/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 22 of 78
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-18 Lab ID: 10291920012 Collected: 12/16/14 10:50 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 21:43 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 10:3612/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 75 %. 12/23/14 10:36 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 22:52 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 22:52 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 22:52 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 22:52 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 12/18/14 22:52 17060-07-075-125 1
Toluene-d8 (S) 95 %. 12/18/14 22:52 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 12/18/14 22:52 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 3.6 mg/L 12/19/14 13:130.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 4.9 mg/L 12/18/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-17 Lab ID: 10291920013 Collected: 12/16/14 10:55 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 21:51 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 09:2612/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 72 %. 12/23/14 09:26 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 23:08 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 23:08 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 23:08 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 23:08 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 110 %. 12/18/14 23:08 17060-07-075-125 1
Toluene-d8 (S) 98 %. 12/18/14 23:08 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/18/14 23:08 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.50 mg/L 12/19/14 13:130.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 9.8 mg/L 12/18/14 10:25 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 24 of 78
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: USGS-4A Lab ID: 10291920014 Collected: 12/16/14 11:20 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 133 ug/L 12/19/14 21:59 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 0.78 mg/L 12/23/14 09:0312/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 56 %. 12/23/14 09:03 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 23:25 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 23:25 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 23:25 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 23:25 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 95 %. 12/18/14 23:25 17060-07-075-125 1
Toluene-d8 (S) 98 %. 12/18/14 23:25 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 12/18/14 23:25 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.30 mg/L 12/19/14 13:140.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.8 mg/L 12/18/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 25 of 78
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: USGS-3A Lab ID: 10291920015 Collected: 12/16/14 12:20 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 535 ug/L 12/19/14 22:07 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 2.5 mg/L 12/23/14 08:5512/22/14 10:510.10 0.10 1
Surrogates
n-Triacontane (S) 90 %. 12/23/14 08:55 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 23:42 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 23:42 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 23:42 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 23:42 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 12/18/14 23:42 17060-07-075-125 1
Toluene-d8 (S) 96 %. 12/18/14 23:42 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 12/18/14 23:42 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.28 mg/L 12/19/14 13:140.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.4 mg/L 12/18/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: USGS-2A Lab ID: 10291920016 Collected: 12/16/14 12:25 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 1330 ug/L 12/19/14 22:16 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 3.4 mg/L 12/23/14 08:4712/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 98 %. 12/23/14 08:47 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene 9.5 ug/L 12/19/14 00:15 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/19/14 00:15 100-41-41.0 0.16 1
Toluene ND ug/L 12/19/14 00:15 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/19/14 00:15 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 12/19/14 00:15 17060-07-075-125 1
Toluene-d8 (S) 97 %. 12/19/14 00:15 2037-26-575-125 1
4-Bromofluorobenzene (S) 98 %. 12/19/14 00:15 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.28 mg/L 12/19/14 13:180.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 12/18/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-8 Lab ID: 10291920017 Collected: 12/16/14 12:57 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 22:24 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 10:4412/22/14 10:510.11 0.11 1
Surrogates
n-Triacontane (S) 87 %. 12/23/14 10:44 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 23:58 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 23:58 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 23:58 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 23:58 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 %. 12/18/14 23:58 17060-07-075-125 1
Toluene-d8 (S) 96 %. 12/18/14 23:58 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 12/18/14 23:58 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.53 mg/L 12/19/14 13:180.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 6.7 mg/L 12/18/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: USGS-1A Lab ID: 10291920018 Collected: 12/16/14 13:25 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 5130 ug/L 12/19/14 22:49 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 8.5 mg/L 12/23/14 08:3212/22/14 10:511.1 1.1 10
Surrogates
n-Triacontane (S) 86 %. 12/23/14 08:32 638-68-612/22/14 10:5150-150 10

Analytical Method: EPA 82608260 MSV UST

Benzene 258 ug/L 12/19/14 16:54 71-43-22.0 0.30 2
Ethylbenzene ND ug/L 12/19/14 16:54 100-41-42.0 0.33 2
Toluene ND ug/L 12/19/14 16:54 108-88-32.0 0.22 2
Xylene (Total) ND ug/L 12/19/14 16:54 1330-20-76.0 0.81 2
Surrogates
1,2-Dichloroethane-d4 (S) 92 %. 12/19/14 16:54 17060-07-075-125 2
Toluene-d8 (S) 97 %. 12/19/14 16:54 2037-26-575-125 2
4-Bromofluorobenzene (S) 98 %. 12/19/14 16:54 460-00-475-125 2

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.18 mg/L 12/19/14 13:19 M10.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 12/18/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 29 of 78



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: FB Lab ID: 10291920019 Collected: 12/16/14 14:50 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 23:05 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/23/14 10:5212/22/14 10:510.10 0.10 1
Surrogates
n-Triacontane (S) 91 %. 12/23/14 10:52 638-68-612/22/14 10:5150-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/18/14 19:33 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/18/14 19:33 100-41-41.0 0.16 1
Toluene ND ug/L 12/18/14 19:33 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/18/14 19:33 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 98 %. 12/18/14 19:33 17060-07-075-125 1
Toluene-d8 (S) 96 %. 12/18/14 19:33 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/18/14 19:33 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.20 mg/L 12/19/14 13:230.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 12/18/14 10:27 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: MW-10 Lab ID: 10291920020 Collected: 12/16/14 15:15 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 3890 ug/L 12/19/14 23:13 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 7.6 mg/L 12/23/14 08:2412/22/14 10:512.2 2.2 20
Surrogates
n-Triacontane (S) 0 %. 12/23/14 08:24 638-68-6 S412/22/14 10:5150-150 20

Analytical Method: EPA 82608260 MSV UST

Benzene 57.4 ug/L 12/19/14 00:31 71-43-21.0 0.15 1
Ethylbenzene 15.2 ug/L 12/19/14 00:31 100-41-41.0 0.16 1
Toluene ND ug/L 12/19/14 00:31 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/19/14 00:31 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 90 %. 12/19/14 00:31 17060-07-075-125 1
Toluene-d8 (S) 99 %. 12/19/14 00:31 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/19/14 00:31 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 1.5 mg/L 12/19/14 13:270.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 12/18/14 10:29 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: SCDW Lab ID: 10291920021 Collected: 12/16/14 15:20 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane ND ug/L 12/19/14 23:21 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 ND mg/L 12/24/14 14:3512/23/14 19:130.10 0.10 1
Surrogates
n-Triacontane (S) 72 %. 12/24/14 14:35 638-68-612/23/14 19:1350-150 1

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/22/14 01:21 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/22/14 01:21 100-41-41.0 0.16 1
Toluene ND ug/L 12/22/14 01:21 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/22/14 01:21 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 112 %. 12/22/14 01:21 17060-07-075-125 1
Toluene-d8 (S) 96 %. 12/22/14 01:21 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 12/22/14 01:21 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 0.64 mg/L 12/19/14 13:270.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate 3.2 mg/L 12/18/14 11:20 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: DUPLICATE Lab ID: 10291920022 Collected: 12/16/14 00:00 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: RSK 175RSK 175 AIR Headspace

Methane 3580 ug/L 12/19/14 23:30 74-82-86.6 3.3 1

Analytical Method: Diesel Range Organics  Preparation Method: Diesel Range OrganicsWIDRO Extended GCS

WDRO, Extended C10-C32 7.2 mg/L 12/24/14 14:2712/23/14 19:131.1 1.1 10
Surrogates
n-Triacontane (S) 80 %. 12/24/14 14:27 638-68-612/23/14 19:1350-150 10

Analytical Method: EPA 82608260 MSV UST

Benzene 66.8 ug/L 12/22/14 05:30 71-43-21.0 0.15 1
Ethylbenzene 17.4 ug/L 12/22/14 05:30 100-41-41.0 0.16 1
Toluene ND ug/L 12/22/14 05:30 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/22/14 05:30 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 97 %. 12/22/14 05:30 17060-07-075-125 1
Toluene-d8 (S) 99 %. 12/22/14 05:30 2037-26-575-125 1
4-Bromofluorobenzene (S) 107 %. 12/22/14 05:30 460-00-475-125 1

Analytical Method: SM 4500-NO3 HSM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3 1.7 mg/L 12/19/14 13:280.10 0.050 1

Analytical Method: ASTM D516ASTM D516 Sulfate Water

Sulfate ND mg/L 12/18/14 11:20 14808-79-82.5 1.2 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Sample: Trip Blank Lab ID: 10291920023 Collected: 12/15/14 00:00 Received: 12/17/14 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV UST

Benzene ND ug/L 12/22/14 00:31 71-43-21.0 0.15 1
Ethylbenzene ND ug/L 12/22/14 00:31 100-41-41.0 0.16 1
Toluene ND ug/L 12/22/14 00:31 108-88-31.0 0.11 1
Xylene (Total) ND ug/L 12/22/14 00:31 1330-20-73.0 0.40 1
Surrogates
1,2-Dichloroethane-d4 (S) 109 %. 12/22/14 00:31 17060-07-075-125 1
Toluene-d8 (S) 99 %. 12/22/14 00:31 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 12/22/14 00:31 460-00-475-125 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 12/24/2014 04:08 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/22100
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920004, 10291920005, 10291920006, 10291920007,
10291920008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1869789
Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920004, 10291920005, 10291920006, 10291920007,

10291920008

Matrix: Water

Analyzed

Methane ug/L ND 6.6 12/19/14 14:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1869790LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1869791

Methane ug/L 55.860.7 92 85-1159457.2 2 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10291920001
1869792SAMPLE DUPLICATE:

Methane ug/L ND 20ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10292150001
1869793SAMPLE DUPLICATE:

Methane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/22101
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014, 10291920015,
10291920016, 10291920017, 10291920018, 10291920019, 10291920020, 10291920021, 10291920022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1869798
Associated Lab Samples: 10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014, 10291920015,

10291920016, 10291920017, 10291920018, 10291920019, 10291920020, 10291920021, 10291920022

Matrix: Water

Analyzed

Methane ug/L ND 6.6 12/19/14 21:02

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1869799LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1869800

Methane ug/L 57.260.7 94 85-1159658.0 1 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10291920018
1869802SAMPLE DUPLICATE:

Methane ug/L 5440 6 205130

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/29849
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920005, 10291920006, 10291920007, 10291920008,
10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014, 10291920015,
10291920016, 10291920017, 10291920019, 10291920020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1868275
Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920005, 10291920006, 10291920007, 10291920008,

10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014, 10291920015,
10291920016, 10291920017, 10291920019, 10291920020

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 12/18/14 19:17
Ethylbenzene ug/L ND 1.0 12/18/14 19:17
Toluene ug/L ND 1.0 12/18/14 19:17
Xylene (Total) ug/L ND 3.0 12/18/14 19:17
1,2-Dichloroethane-d4 (S) %. 103 75-125 12/18/14 19:17
4-Bromofluorobenzene (S) %. 101 75-125 12/18/14 19:17
Toluene-d8 (S) %. 96 75-125 12/18/14 19:17

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1868276LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 19.620 98 75-125
Ethylbenzene ug/L 19.020 95 75-125
Toluene ug/L 19.120 95 75-125
Xylene (Total) ug/L 61.560 103 75-125
1,2-Dichloroethane-d4 (S) %. 100 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 99 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1872444MATRIX SPIKE SAMPLE:
MSSpike

Result
10291920001

Benzene ug/L 22.220 111 75-129ND
Ethylbenzene ug/L 22.420 112 75-128ND
Toluene ug/L 22.020 110 75-129ND
Xylene (Total) ug/L 71.160 118 75-129ND
1,2-Dichloroethane-d4 (S) %. 102 75-125
4-Bromofluorobenzene (S) %. 101 75-125
Toluene-d8 (S) %. 97 75-125

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10291920002
1872445SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
1,2-Dichloroethane-d4 (S) %. 112 12100
4-Bromofluorobenzene (S) %. 103 499
Toluene-d8 (S) %. 98 199
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/29850
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10291920021, 10291920022, 10291920023

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1868283
Associated Lab Samples: 10291920021, 10291920022, 10291920023

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 12/22/14 00:14
Ethylbenzene ug/L ND 1.0 12/22/14 00:14
Toluene ug/L ND 1.0 12/22/14 00:14
Xylene (Total) ug/L ND 3.0 12/22/14 00:14
1,2-Dichloroethane-d4 (S) %. 105 75-125 12/22/14 00:14
4-Bromofluorobenzene (S) %. 101 75-125 12/22/14 00:14
Toluene-d8 (S) %. 97 75-125 12/22/14 00:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1868284LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 21.420 107 75-125
Ethylbenzene ug/L 21.220 106 75-125
Toluene ug/L 21.920 109 75-125
Xylene (Total) ug/L 66.160 110 75-125
1,2-Dichloroethane-d4 (S) %. 103 75-125
4-Bromofluorobenzene (S) %. 102 75-125
Toluene-d8 (S) %. 99 75-125

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1873358MATRIX SPIKE SAMPLE:
MSSpike

Result
10291480001

Benzene ug/L 21.320 106 75-129ND
Ethylbenzene ug/L 22.520 113 75-128ND
Toluene ug/L 21.420 107 75-129ND
Xylene (Total) ug/L 68.760 115 75-129ND
1,2-Dichloroethane-d4 (S) %. 94 75-125
4-Bromofluorobenzene (S) %. 102 75-125
Toluene-d8 (S) %. 95 75-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10291920021
1873357SAMPLE DUPLICATE:

Benzene ug/L ND 30ND
Ethylbenzene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L ND 30ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10291920021
1873357SAMPLE DUPLICATE:

1,2-Dichloroethane-d4 (S) %. 105 6112
4-Bromofluorobenzene (S) %. 106 4102
Toluene-d8 (S) %. 97 196

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/29868
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 10291920004, 10291920018

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1869403
Associated Lab Samples: 10291920004, 10291920018

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 12/19/14 12:29
Ethylbenzene ug/L ND 1.0 12/19/14 12:29
Toluene ug/L ND 1.0 12/19/14 12:29
Xylene (Total) ug/L ND 3.0 12/19/14 12:29
1,2-Dichloroethane-d4 (S) %. 103 75-125 12/19/14 12:29
4-Bromofluorobenzene (S) %. 105 75-125 12/19/14 12:29
Toluene-d8 (S) %. 97 75-125 12/19/14 12:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1869404LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 21.120 106 75-125
Ethylbenzene ug/L 20.620 103 75-125
Toluene ug/L 22.520 112 75-125
Xylene (Total) ug/L 63.960 106 75-125
1,2-Dichloroethane-d4 (S) %. 106 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 109 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1869405MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291562015

1869406

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 110 75-129113 2 3020ND 22.0 22.5
Ethylbenzene ug/L 20 117 75-128111 6 3020ND 23.4 22.1
Toluene ug/L 20 113 75-129108 4 3020ND 22.6 21.7
Xylene (Total) ug/L 60 124 75-129116 7 3060ND 74.4 69.6
1,2-Dichloroethane-d4 (S) %. 92 75-125104
4-Bromofluorobenzene (S) %. 101 75-125100
Toluene-d8 (S) %. 95 75-12597

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1869407MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291786002

1869408

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 108 75-129113 4 3020ND 21.6 22.5
Ethylbenzene ug/L 20 112 75-128111 1 3020ND 22.4 22.2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1869407MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291786002

1869408

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Toluene ug/L 20 109 75-129110 1 3020ND 21.8 22.0
Xylene (Total) ug/L 60 119 75-129121 2 3060ND 71.5 72.6
1,2-Dichloroethane-d4 (S) %. 96 75-12598
4-Bromofluorobenzene (S) %. 101 75-125100
Toluene-d8 (S) %. 95 75-12597
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/27697
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920004, 10291920005, 10291920006, 10291920007,
10291920008, 10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014,
10291920015, 10291920016, 10291920017, 10291920018, 10291920019, 10291920020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1870908
Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920004, 10291920005, 10291920006, 10291920007,

10291920008, 10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014,
10291920015, 10291920016, 10291920017, 10291920018, 10291920019, 10291920020

Matrix: Water

Analyzed

WDRO, Extended C10-C32 mg/L ND 0.10 12/23/14 08:08
n-Triacontane (S) %. 81 50-150 12/23/14 08:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1870909LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1870910

WDRO, Extended C10-C32 mg/L 1.62 82 75-115841.7 3 20
n-Triacontane (S) %. 93 50-15094
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/27720
Diesel Range Organics

Diesel Range Organics
WIDRO Extended GCS

Associated Lab Samples: 10291920021, 10291920022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1872928
Associated Lab Samples: 10291920021, 10291920022

Matrix: Water

Analyzed

WDRO, Extended C10-C32 mg/L ND 0.10 12/24/14 14:12
n-Triacontane (S) %. 83 50-150 12/24/14 14:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1872929LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1872930

WDRO, Extended C10-C32 mg/L 1.62 78 75-115811.6 4 20
n-Triacontane (S) %. 86 50-15088
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/21541
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10291920001, 10291920002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1867815
Associated Lab Samples: 10291920001, 10291920002

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 12/19/14 12:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1867816LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.52.5 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867817MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291192002

1867818

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M650 59 80-12059 0 305060.0 89.5 89.7

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867819MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291371008

1867820

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L 2.5 103 80-120104 0 302.51.4 4.0 4.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/21542
SM 4500-NO3 H

SM 4500-NO3 H
SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10291920003, 10291920004, 10291920005, 10291920006, 10291920007, 10291920008, 10291920009,
10291920010, 10291920011, 10291920012, 10291920013, 10291920014, 10291920015, 10291920016,
10291920017, 10291920018, 10291920019, 10291920020, 10291920021, 10291920022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1867821
Associated Lab Samples: 10291920003, 10291920004, 10291920005, 10291920006, 10291920007, 10291920008, 10291920009,

10291920010, 10291920011, 10291920012, 10291920013, 10291920014, 10291920015, 10291920016,
10291920017, 10291920018, 10291920019, 10291920020, 10291920021, 10291920022

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 12/19/14 12:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1867822LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.62.5 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867823MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291920003

1867824

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M15 75 80-12082 4 3054.3 8.1 8.4

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867825MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291920018

1867826

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/L M12.5 44 80-12045 2 302.50.18 1.3 1.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/21540
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920004, 10291920005, 10291920006, 10291920007,
10291920008, 10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014,
10291920015, 10291920016, 10291920017, 10291920018, 10291920019, 10291920020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1867807
Associated Lab Samples: 10291920001, 10291920002, 10291920003, 10291920004, 10291920005, 10291920006, 10291920007,

10291920008, 10291920009, 10291920010, 10291920011, 10291920012, 10291920013, 10291920014,
10291920015, 10291920016, 10291920017, 10291920018, 10291920019, 10291920020

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 12/18/14 10:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1867808LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1867809

Sulfate mg/L 6.87.5 91 80-120926.9 2 20

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867810MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291920001

1867811

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 96 80-12097 1 3020ND 21.6 21.7

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867812MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291920010

1867813

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 20 102 80-120101 1 30206.2 26.7 26.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/21547
ASTM D516

ASTM D516
ASTM D516 Sulfate Water

Associated Lab Samples: 10291920021, 10291920022

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1867929
Associated Lab Samples: 10291920021, 10291920022

Matrix: Water

Analyzed

Sulfate mg/L ND 2.5 12/18/14 11:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1867930LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1867931

Sulfate mg/L 6.77.5 89 80-120846.3 7 20

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867932MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291594001

1867933

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L M620 24 80-12081 6 3020173 178 189

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1867934MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10291954009

1867935

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L M620 -282 80-120-349 1 30201760 1700 1690
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QUALIFIERS

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10291920001 AIR/22100MW-1 RSK 175
10291920002 AIR/22100MW-6 RSK 175
10291920003 AIR/22100MW-4 RSK 175
10291920004 AIR/22100MW-9 RSK 175
10291920005 AIR/22100MW-7 RSK 175
10291920006 AIR/22100MW-22 RSK 175
10291920007 AIR/22100MW-19 RSK 175
10291920008 AIR/22100MW-21 RSK 175

10291920009 AIR/22101MW-16A RSK 175
10291920010 AIR/22101MW-20 RSK 175
10291920011 AIR/22101MW-16B RSK 175
10291920012 AIR/22101MW-18 RSK 175
10291920013 AIR/22101MW-17 RSK 175
10291920014 AIR/22101USGS-4A RSK 175
10291920015 AIR/22101USGS-3A RSK 175
10291920016 AIR/22101USGS-2A RSK 175
10291920017 AIR/22101MW-8 RSK 175
10291920018 AIR/22101USGS-1A RSK 175
10291920019 AIR/22101FB RSK 175
10291920020 AIR/22101MW-10 RSK 175
10291920021 AIR/22101SCDW RSK 175
10291920022 AIR/22101DUPLICATE RSK 175

10291920001 OEXT/27697 GCSV/14769MW-1 Diesel Range Organics Diesel Range Organics
10291920002 OEXT/27697 GCSV/14769MW-6 Diesel Range Organics Diesel Range Organics
10291920003 OEXT/27697 GCSV/14769MW-4 Diesel Range Organics Diesel Range Organics
10291920004 OEXT/27697 GCSV/14769MW-9 Diesel Range Organics Diesel Range Organics
10291920005 OEXT/27697 GCSV/14769MW-7 Diesel Range Organics Diesel Range Organics
10291920006 OEXT/27697 GCSV/14769MW-22 Diesel Range Organics Diesel Range Organics
10291920007 OEXT/27697 GCSV/14769MW-19 Diesel Range Organics Diesel Range Organics
10291920008 OEXT/27697 GCSV/14769MW-21 Diesel Range Organics Diesel Range Organics
10291920009 OEXT/27697 GCSV/14769MW-16A Diesel Range Organics Diesel Range Organics
10291920010 OEXT/27697 GCSV/14769MW-20 Diesel Range Organics Diesel Range Organics
10291920011 OEXT/27697 GCSV/14769MW-16B Diesel Range Organics Diesel Range Organics
10291920012 OEXT/27697 GCSV/14769MW-18 Diesel Range Organics Diesel Range Organics
10291920013 OEXT/27697 GCSV/14769MW-17 Diesel Range Organics Diesel Range Organics
10291920014 OEXT/27697 GCSV/14769USGS-4A Diesel Range Organics Diesel Range Organics
10291920015 OEXT/27697 GCSV/14769USGS-3A Diesel Range Organics Diesel Range Organics
10291920016 OEXT/27697 GCSV/14769USGS-2A Diesel Range Organics Diesel Range Organics
10291920017 OEXT/27697 GCSV/14769MW-8 Diesel Range Organics Diesel Range Organics
10291920018 OEXT/27697 GCSV/14769USGS-1A Diesel Range Organics Diesel Range Organics
10291920019 OEXT/27697 GCSV/14769FB Diesel Range Organics Diesel Range Organics
10291920020 OEXT/27697 GCSV/14769MW-10 Diesel Range Organics Diesel Range Organics

10291920021 OEXT/27720 GCSV/14771SCDW Diesel Range Organics Diesel Range Organics
10291920022 OEXT/27720 GCSV/14771DUPLICATE Diesel Range Organics Diesel Range Organics

10291920001 MSV/29849MW-1 EPA 8260
10291920002 MSV/29849MW-6 EPA 8260
10291920003 MSV/29849MW-4 EPA 8260
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10291920004 MSV/29868MW-9 EPA 8260

10291920005 MSV/29849MW-7 EPA 8260
10291920006 MSV/29849MW-22 EPA 8260
10291920007 MSV/29849MW-19 EPA 8260
10291920008 MSV/29849MW-21 EPA 8260
10291920009 MSV/29849MW-16A EPA 8260
10291920010 MSV/29849MW-20 EPA 8260
10291920011 MSV/29849MW-16B EPA 8260
10291920012 MSV/29849MW-18 EPA 8260
10291920013 MSV/29849MW-17 EPA 8260
10291920014 MSV/29849USGS-4A EPA 8260
10291920015 MSV/29849USGS-3A EPA 8260
10291920016 MSV/29849USGS-2A EPA 8260
10291920017 MSV/29849MW-8 EPA 8260

10291920018 MSV/29868USGS-1A EPA 8260

10291920019 MSV/29849FB EPA 8260
10291920020 MSV/29849MW-10 EPA 8260

10291920021 MSV/29850SCDW EPA 8260
10291920022 MSV/29850DUPLICATE EPA 8260
10291920023 MSV/29850Trip Blank EPA 8260

10291920001 WETA/21541MW-1 SM 4500-NO3 H
10291920002 WETA/21541MW-6 SM 4500-NO3 H

10291920003 WETA/21542MW-4 SM 4500-NO3 H
10291920004 WETA/21542MW-9 SM 4500-NO3 H
10291920005 WETA/21542MW-7 SM 4500-NO3 H
10291920006 WETA/21542MW-22 SM 4500-NO3 H
10291920007 WETA/21542MW-19 SM 4500-NO3 H
10291920008 WETA/21542MW-21 SM 4500-NO3 H
10291920009 WETA/21542MW-16A SM 4500-NO3 H
10291920010 WETA/21542MW-20 SM 4500-NO3 H
10291920011 WETA/21542MW-16B SM 4500-NO3 H
10291920012 WETA/21542MW-18 SM 4500-NO3 H
10291920013 WETA/21542MW-17 SM 4500-NO3 H
10291920014 WETA/21542USGS-4A SM 4500-NO3 H
10291920015 WETA/21542USGS-3A SM 4500-NO3 H
10291920016 WETA/21542USGS-2A SM 4500-NO3 H
10291920017 WETA/21542MW-8 SM 4500-NO3 H
10291920018 WETA/21542USGS-1A SM 4500-NO3 H
10291920019 WETA/21542FB SM 4500-NO3 H
10291920020 WETA/21542MW-10 SM 4500-NO3 H
10291920021 WETA/21542SCDW SM 4500-NO3 H
10291920022 WETA/21542DUPLICATE SM 4500-NO3 H

10291920001 WETA/21540MW-1 ASTM D516
10291920002 WETA/21540MW-6 ASTM D516
10291920003 WETA/21540MW-4 ASTM D516
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10291920
60316885 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10291920004 WETA/21540MW-9 ASTM D516
10291920005 WETA/21540MW-7 ASTM D516
10291920006 WETA/21540MW-22 ASTM D516
10291920007 WETA/21540MW-19 ASTM D516
10291920008 WETA/21540MW-21 ASTM D516
10291920009 WETA/21540MW-16A ASTM D516
10291920010 WETA/21540MW-20 ASTM D516
10291920011 WETA/21540MW-16B ASTM D516
10291920012 WETA/21540MW-18 ASTM D516
10291920013 WETA/21540MW-17 ASTM D516
10291920014 WETA/21540USGS-4A ASTM D516
10291920015 WETA/21540USGS-3A ASTM D516
10291920016 WETA/21540USGS-2A ASTM D516
10291920017 WETA/21540MW-8 ASTM D516
10291920018 WETA/21540USGS-1A ASTM D516
10291920019 WETA/21540FB ASTM D516
10291920020 WETA/21540MW-10 ASTM D516

10291920021 WETA/21547SCDW ASTM D516
10291920022 WETA/21547DUPLICATE ASTM D516
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Section IB 

Valid Matrix Codes 
MAI!lJ.li l<QQ.S 
DRINKING WATER DW 
WATER WT 
WASTE WATER WW 
PRODUCT P 
SO!LISOLIO SL 
OIL OL 
WIPE WP 
AIR AR 
OTHER OT 
TISSUE TS 

I 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

COLLECTED 

COMPOSITE 
START 

COMPOS!iE 
END/GRAS 

SectionC 

*Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to !ate charges of 1.5% per month for any invoices not paid within 30 days. F-ALL-Q-020rev.08, 12-0ct-2007 
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Sectiollill 

0 Valid Matrix Codes 
Client Information MATRIX ~ 

DRINK!NG WATER OW 
WATER \NT 
WASTEWATER WW 
PRODUCT P 
S01L/SOLID SL 
OIL OL 
WI?E WP 
AIR AA 

(A·Z, 0-91 ,-) OTHER OT 

Sample IDs MUST BE UNIQUE TISSUE TS 

I 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

COLLECTED 

COMPOSITE 
START 

COMPOSITE 
END/GRAB 

Preservatives 

*Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month for any invoices not paid within 30 days. F-ALL-Q-020rev.08, 12-0ct-2007 
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Courier: 

Dcommercial 

Client 

llfFed Ex 

0Pace 

DuPs 

DspeeDee 

Oclient DusPs 

Dother:_~--~ 

Tracking Number: -~-=.LL-XL~"-+~:....,:&-~-~-----

Custody Seal on Cooler/Box Present? DYes lJNo Seals Intact? DYes I Optional: . Proj. Due Date: Proj. Name: J 

Packing Material: 0Bubble Wrap 12fsubble Bags 

0B88A912167504 
0B88A9132521491 

DNone Oother: ______ _ Temp Blank? )ZJYes DNo 

Ill B88A9130516413 
Thermom. Used: 

Cooler Temp Read {"C): 
Temp should be above 

Chain of Custody Present? 

Chain of Custody Filled Out? 

Chain of Custody Relinquished? 

Sampler Name and/or Signature on COC? 

Samples Arrived within Hold Time? 

Short Hold Time Analysis (<72 hr)? 

Rush Turn Around Time Requested? 

Sufficient Volume? 

Correct Containers Used? 

-Pace Containers Used? 

Containers Intact? 

Filtered Volume Received for Dissolved Tests? 

Sample Labels Match COC? 

·Includes Date/Time/ID/Analysis Matrix: 
All containers needing acid/base preservation have been 
checked? 
All containers needing preservation are found to be in 
compliance with EPA recommendation? 
(HN03, H2S04, HCI<2; NaOH >9 Sulfide, NaOH>12 Cyanide) 
E s: VOA, Coliform, TOC, Oil and Grease, 

5 (water) DOC 

Trip Blank Present? 

Trip Blank Custody Seals Present? 

Pace Trip Blank Lot# (if purchased): 

CliENT NOTIFICATION/RESOLUTION 

Person Contacted: 

Comments/Resolution: 

Type of lee: 

0No 

0No 

0No 

llfves 0No 

t1ves 0No 

0No 

¢es 0No 

tJves 0No 

DYes No 

J2fves 0No 

JZ1'ves 0No 

D 
D 
0 
D 

r..l/11 

0 
N/A 

0 
N/A 

D 
N/A 

D 
N/A 
0 
N/A 

0Biue 0None Osamples on ice, cooling process has begun 

Biological Tissue Frozen? 
Initials of Person Examining Contents: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

12. 

13. 0HN03 

Sample# 

Initial when 
completed:~--

14. 

15. 

Comments: 

ONaOH 

Lot# of added 
preservative: 

QHCI 

Field Data Required? Oves 0No 

Date/Time: 

Project Manager Review: Date: 
Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office (i.e out of 
hold, incorrect preservative, out of temp, incorrect containers) 
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.~z. Document Name: Document 16Apr2012 

SCURF .. Form Page 1 of 1 // aceAnalytica( 
Document No.: Issuing Authority: 

F·MN·L•220-Rev.OO Pace Minnesota Quality Office 
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Appendix B  

Time-Series Graphs – 
Historical Groundwater Data 
Graph B1 – Water Table Elevations 

Graph B2 – Product Thickness 

Graph B3 – Dissolved Benzene Concentrations 

Graph B4 – ERDRO Concentrations 

Graph B5 – Methane Concentrations 

 
 

 

  

 
 
 
\\usdlh1vfp001\Data\Projects\Enbridge\South Cass Lake\7.0 Deliverables, Documents, Data\7.6 Reports\Reports\SCL 2014 Annual\SCL Annual Report_2014_FINAL 
022515.docx 



‐38

‐37

‐36

‐35

‐34

‐33

‐32

1311.50

1312.00

1312.50

1313.00

1313.50

1314.00

1314.50

15‐Jun‐94 11‐Mar‐97 06‐Dec‐99 01‐Sep‐02 28‐May‐05 22‐Feb‐08 18‐Nov‐10 14‐Aug‐13

De
pt
h 
to
 W

at
er
 ‐
DN

R 
O
bs
er
va
tio

n 
W
el
l (
Ft
 b
el
ow

 T
O
C)

G
ro
un

dw
at
er
 E
le
va
tio

n 
‐S
ite

 W
el
ls 
(F
t A

M
SL
)

Date

Graph B1 ‐Water Table Elevations

MW‐9 USGS‐1A MW‐16A MW‐1 MW‐22 MW‐10 Ob Well 29050 Linear (Ob Well 29050)



1311.00

1311.50

1312.00

1312.50

1313.00

1313.50

1314.00

1314.50

0.00

1.00

2.00

3.00

4.00

5.00

6.00

22‐Feb‐08 06‐Jul‐09 18‐Nov‐10 01‐Apr‐12 14‐Aug‐13 27‐Dec‐14

W
at
er
 T
ab
le
 E
le
va
tio

n 
(F
t A

M
SL
)

Pr
od

uc
t T

hi
ck
ne

ss
 (F
ee
t)

Graph B2 ‐ Product Thickness

MW‐3 MW‐5 MW‐11 MW‐13 MW‐10 Water Table



1311.00

1311.50

1312.00

1312.50

1313.00

1313.50

1314.00

1314.50

0

500

1000

1500

2000

2500

2/22/2008 7/6/2009 11/18/2010 4/1/2012 8/14/2013 12/27/2014

G
ro
un

dw
at
er
 E
le
va
tio

n 
(F
t A

M
SL
)

Co
nc
en

tr
at
io
n 
(p
pb

)
Graph B3 ‐ Dissolved Benzene Concentrations

MW‐9 MW‐10 USGS‐1A USGS‐2A USGS‐3A USGS‐4A MW‐10 Water Level



R² = 0.8278

1311.00

1311.50

1312.00

1312.50

1313.00

1313.50

1314.00

1314.50

1315.00

1315.50

1316.00

0

10000

20000

30000

40000

50000

60000

70000

2/22/2008 7/6/2009 11/18/2010 4/1/2012 8/14/2013 12/27/2014

G
ro
un

dw
at
er
 E
le
va
tio

n 
(F
t A

M
SL
)

Co
nc
en

tr
at
io
n 
(p
pb

)
Graph B4 ‐ ERDRO Concentrations

MW‐9

MW‐10

USGS‐1A

USGS‐2A

USGS‐3A

USGS‐4A

MW‐10

MW‐10 Water Level

Expon. (MW‐10)



0

500

1,000

1,500

2,000

2,500

0

2000

4000

6000

8000

10000

12000

14000

16000

2/22/2008 7/6/2009 11/18/2010 4/1/2012 8/14/2013 12/27/2014

Be
nz
en

e 
Co

nc
en

tr
at
io
n 
(p
pb

)

M
et
ha
ne

 C
on

ce
nt
ra
tio

n 
(p
pb

)

Graph B5 ‐Methane Concentrations

MW‐10 MW‐9 USGS‐1A USGS‐2A USGS‐3A USGS‐4A MW‐10 Benzene



South Cass Lake 2014 AMR 
AECOM Project 60316885  Environment 

 

Appendix C  

Mann-Kendall Trend Analysis 
– Benzene and ERDRO in 
Groundwater 
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: ug/L

Sampling Point ID: MW-9 MW-10 MW-16A USGS-1A USGS-2A USGS-3A USGS-4A
Sampling Sampling

Event Date
1 16-Jul-03 0.51
2 6-Jan-04 0.5 1100
3 12-May-04 0.5 2100
4 26-Aug-04 0.5 2600
5 30-Dec-04 7.5 1400
6 6-Apr-05 18 1100
7 26-Jun-08 0.07 1830
8 25-Nov-08 25.7 595
9 4-Jun-09 132 305
10 26-Oct-09 0.115 159 776 705 147 13.8
11 29-Jun-10 0.5 2180 0.5 39.7 63.5 202 44.8
12 1-Dec-10 573 193 0.5 791 239 6.2 0.5
13 14-Jun-11 573 35.2 0.5 1590 81.7 0.5 0.5
14 1-Dec-11 500 38.3 0.5 67.8 21.1 0.5 0.5
15 13-Jun-12 48.9 103 0.5 6.4 282 14.7 0.5
16 7-Dec-12 3.9 653 59.8 5.4 554 1 7.2
17 27-Dec-12
18 6/18/2013 0.5 1880 0.5 0.5 21.1 20.5 0.5
19 9/18/2013 0.5 2100 0.5 0.5 0.5 0.5 0.5
20 ######## 0.5 1390 0.5 0.5 0.5 0.5 0.5
21 3/17/2014 0.5 713 0.5 0.5 0.5 0.5 0.5
22 6/17/2014 0.5 1180 0.5 0.5 0.5 2.8 0.5
23 9/3/2014 702 128 1.3 684 52 7.7 4.2
24 15-Dec-14 213 57.4 0.5 258 9.5 0.5 0.5
25

Coefficient of Variation: 1.86 0.84 3.21 1.60 1.55 2.18 2.24
Mann-Kendall Statistic (S): 36 -59 7 -33 -42 -26 -18

Confidence Factor: 82.0% 94.9% 64.0% 96.0% 98.9% 91.3% 82.1%
Concentration Trend: No Trend Prob. Decreasing No Trend Decreasing Decreasing Prob. Decreasing No Trend

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

BENZENE CONCENTRATION (ug/L)

20-Jan-15
Enbridge Energy - South Cass Lake Benzene

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

James Cooper

60316885
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: ug/L

Sampling Point ID: MW-9 MW-10 MW-16A USGS-1A USGS-2A USGS-3A USGS-4A
Sampling Sampling

Event Date
1 16-Jul-03 50
2 6-Jan-04 50 30000
3 12-May-04 50 6500
4 26-Aug-04 210 7800
5 30-Dec-04 260 6500
6 6-Apr-05 230 6500
7 26-Jun-08 101 9000
8 25-Nov-08 364 65900
9 4-Jun-09 1860 50800
10 26-Oct-09 831 22400 4930 5520 4060 1670
11 29-Jun-10 37.75 33700 234 2990 2150 2470 4130
12 1-Dec-10 3690 28100 1150 5370 3370 1810 2010
13 14-Jun-11 3460 15500 413 5410 2670 1420 2420
14 1-Dec-11 6400 12900 670 8200 3600 2400 1320
15 13-Jun-12 5400 15900 1410 4500 7200 5700 2160
16 7-Dec-12 630 7400 1000 1000 4900 2200 1700
17 27-Dec-12
18 6/18/2013 190 13400 950 310 2300 3200 1500
19 9/18/2013 50 9300 650 110 290 1200 490
20 ######## 55 9200 270 55 270 500 120
21 3/17/2014 50 5400 120 50 55 190 50
22 6/17/2014 55 9300 110 55 760 190 700
23 9/3/2014 5700 2800 970 8200 4600 4800 2100
24 15-Dec-14 4800 7600 1200 8500 3400 2500 780
25

Coefficient of Variation: 1.45 0.93 0.63 0.94 0.74 0.72 0.71
Mann-Kendall Statistic (S): 60 -51 -6 -19 -21 -22 -39

Confidence Factor: 94.0% 92.0% 61.7% 83.5% 86.0% 87.2% 98.2%
Concentration Trend: Prob. Increasing Prob. Decreasing Stable Stable Stable Stable Decreasing

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

ERDRO CONCENTRATION (ug/L)

20-Jan-15
Enbridge Energy - South Cass Lake ERDRO

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis
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Appendix D  

Laboratory Analytical Report – 
Vapor Monitoring 

 

(CD-ROM Only – back cover) 
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#=CL#

October 21, 2014

LIMS USE: FR - DARIN ALBRECHT
LIMS OBJECT ID: 10285159

10285159
Project:
Pace Project No.:

RE:

Darin Albrecht
AECOM
Duluth Technology Village
11 E Superior St, Suite 260
Duluth, MN 55802

60330492 South Cass Lake

Dear Darin Albrecht:
Enclosed are the analytical results for sample(s) received by the laboratory on October 14, 2014.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Julie Thieschafer for

carol.davy@pacelabs.com
Project Manager

Carol Davy

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 112



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 2 of 112



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Lab ID Sample ID Matrix Date Collected Date Received

10285159001 VP-4 (15') Air 10/10/14 09:32 10/14/14 18:25

10285159002 VP-4 (20') Air 10/10/14 09:36 10/14/14 18:25

10285159003 VP-4 (24') Air 10/10/14 09:41 10/14/14 18:25

10285159004 VP-5 (15') Air 10/09/14 18:30 10/14/14 18:25

10285159005 VP-5 (20') Air 10/09/14 18:35 10/14/14 18:25

10285159006 VP-5 (24') Air 10/09/14 18:40 10/14/14 18:25

10285159007 VP-6 (15') Air 10/10/14 08:37 10/14/14 18:25

10285159008 VP-6 (20') Air 10/10/14 08:43 10/14/14 18:25

10285159009 VP-6 (24') Air 10/10/14 08:48 10/14/14 18:25

10285159010 VP-7 (15') Air 10/09/14 17:50 10/14/14 18:25

10285159011 VP-7 (20') Air 10/09/14 18:00 10/14/14 18:25

10285159012 VP-7 (24') Air 10/09/14 18:10 10/14/14 18:25

10285159013 VP-8 (15') Air 10/09/14 15:40 10/14/14 18:25

10285159014 VP-8 (20') Air 10/09/14 15:50 10/14/14 18:25

10285159015 VP-8 (24') Air 10/09/14 17:00 10/14/14 18:25

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 3 of 112



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10285159001 VP-4 (15') Method 3C Gases 5RTP

TO-15 61AH2

10285159002 VP-4 (20') Method 3C Gases 5RTP

TO-15 61AH2

10285159003 VP-4 (24') Method 3C Gases 5RTP

TO-15 61AH2

10285159004 VP-5 (15') Method 3C Gases 5RTP

TO-15 61AH2

10285159005 VP-5 (20') Method 3C Gases 5RTP

TO-15 61AH2

10285159006 VP-5 (24') Method 3C Gases 5RTP

TO-15 61AH2

10285159007 VP-6 (15') Method 3C Gases 5RTP

TO-15 61AH2

10285159008 VP-6 (20') Method 3C Gases 5RTP

TO-15 61AH2

10285159009 VP-6 (24') Method 3C Gases 5RTP

TO-15 61AH2

10285159010 VP-7 (15') Method 3C Gases 5RTP

TO-15 61AH2

10285159011 VP-7 (20') Method 3C Gases 5RTP

TO-15 61AH2

10285159012 VP-7 (24') Method 3C Gases 5RTP

TO-15 61AH2

10285159013 VP-8 (15') Method 3C Gases 5RTP

TO-15 61AH2

10285159014 VP-8 (20') Method 3C Gases 5RTP

TO-15 61AH2

10285159015 VP-8 (24') Method 3C Gases 5RTP

TO-15 61AH2
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PROJECT NARRATIVE

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Method:

Client: AECOM

Method 3C Gases

Date: October 21, 2014

Description: Method 3C AIR - Fixed Gases

General Information:
15 samples were analyzed for Method 3C Gases.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

QC Batch: AIR/21588
IQ: The internal standard recoveries associated with this sample exceed the lower control limit. The reported results should be
considered estimated values.

• VP-7 (15')  (Lab ID: 10285159010)
• VP-7 (24')  (Lab ID: 10285159012)

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Sample Comments:

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-4 (15')  (Lab ID: 10285159001)
• VP-4 (20')  (Lab ID: 10285159002)

K2: The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).
• VP-4 (24')  (Lab ID: 10285159003)
• VP-5 (15')  (Lab ID: 10285159004)
• VP-5 (20')  (Lab ID: 10285159005)

K1: The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).
• VP-5 (24')  (Lab ID: 10285159006)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-6 (15')  (Lab ID: 10285159007)
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PROJECT NARRATIVE

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Method:

Client: AECOM

Method 3C Gases

Date: October 21, 2014

Description: Method 3C AIR - Fixed Gases

Sample Comments:

K1: The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).
• VP-6 (20')  (Lab ID: 10285159008)
• VP-6 (24')  (Lab ID: 10285159009)

K2: The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).
• VP-7 (20')  (Lab ID: 10285159011)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-8 (15')  (Lab ID: 10285159013)
• VP-8 (20')  (Lab ID: 10285159014)
• VP-8 (24')  (Lab ID: 10285159015)

A3: This result is reported from a serial dilution.
• VP-5 (24')  (Lab ID: 10285159006)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-7 (15')  (Lab ID: 10285159010)

C0: Results confirmed by second analysis.
• VP-7 (24')  (Lab ID: 10285159012)
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PROJECT NARRATIVE

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Method:

Client: AECOM

TO-15

Date: October 21, 2014

Description: TO15 MSV AIR

General Information:
15 samples were analyzed for TO-15.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

QC Batch: AIR/21595
IQ: The internal standard recoveries associated with this sample exceed the lower control limit. The reported results should be
considered estimated values.

• VP-7 (24')  (Lab ID: 10285159012)
IS: The internal standard recovery associated with this result exceeds the lower control limit. The reported result should be
considered an estimated value.

• VP-5 (15')  (Lab ID: 10285159004)
• Toluene

• VP-5 (20')  (Lab ID: 10285159005)
• Toluene

• VP-7 (20')  (Lab ID: 10285159011)
• Toluene

QC Batch: AIR/21607
IQ: The internal standard recoveries associated with this sample exceed the lower control limit. The reported results should be
considered estimated values.

• VP-7 (15')  (Lab ID: 10285159010)

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Additional Comments:
Sample Comments:

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-4 (15')  (Lab ID: 10285159001)
• VP-4 (20')  (Lab ID: 10285159002)
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PROJECT NARRATIVE

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Method:

Client: AECOM

TO-15

Date: October 21, 2014

Description: TO15 MSV AIR

Sample Comments:

K2: The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).
• VP-4 (24')  (Lab ID: 10285159003)
• VP-5 (15')  (Lab ID: 10285159004)
• VP-5 (20')  (Lab ID: 10285159005)

K1: The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).
• VP-5 (24')  (Lab ID: 10285159006)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-6 (15')  (Lab ID: 10285159007)

K1: The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).
• VP-6 (20')  (Lab ID: 10285159008)
• VP-6 (24')  (Lab ID: 10285159009)

K2: The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).
• VP-7 (20')  (Lab ID: 10285159011)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-8 (15')  (Lab ID: 10285159013)
• VP-8 (20')  (Lab ID: 10285159014)
• VP-8 (24')  (Lab ID: 10285159015)

A3: This result is reported from a serial dilution.
• VP-5 (24')  (Lab ID: 10285159006)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-7 (15')  (Lab ID: 10285159010)

C0: Results confirmed by second analysis.
• VP-7 (24')  (Lab ID: 10285159012)

Analyte Comments:

QC Batch: AIR/21595
1M: Analyte is a common lab contaminant. results may be biased high.

• VP-7 (24')  (Lab ID: 10285159012)
• Methylene Chloride

A3: The sample was analyzed by serial dilution.
• VP-6 (15')  (Lab ID: 10285159007)

• Cyclohexane
• VP-6 (20')  (Lab ID: 10285159008)

• Benzene
• Cyclohexane

• VP-6 (24')  (Lab ID: 10285159009)
• Benzene
• Cyclohexane

• VP-8 (15')  (Lab ID: 10285159013)
• Benzene
• Cyclohexane
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PROJECT NARRATIVE

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Method:

Client: AECOM

TO-15

Date: October 21, 2014

Description: TO15 MSV AIR

Analyte Comments:

QC Batch: AIR/21595
A3: The sample was analyzed by serial dilution.

• VP-8 (20')  (Lab ID: 10285159014)
• Cyclohexane

• VP-8 (24')  (Lab ID: 10285159015)
• Cyclohexane

C0: Result confirmed by second analysis.
• VP-7 (24')  (Lab ID: 10285159012)

• Methylene Chloride
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

• VP-6 (24')  (Lab ID: 10285159009)
• Cyclohexane

• VP-7 (24')  (Lab ID: 10285159012)
• Methylene Chloride

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-4 (15') Lab ID: 10285159001 Collected: 10/10/14 09:32 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 6.8 % 10/16/14 11:35 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 11:35 630-08-00.40 0.15 1
Methane ND % 10/16/14 11:35 74-82-84.0 0.48 1
Nitrogen 82.1 % 10/16/14 11:35 7727-37-98.0 0.053 1
Oxygen 11.1 % 10/16/14 11:35 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 43.3 ug/m3 10/16/14 16:30 67-64-15.1 2.5 2.1
Benzene ND ug/m3 10/16/14 16:30 71-43-20.68 0.25 2.1
Benzyl chloride ND ug/m3 10/16/14 16:30 100-44-72.2 1.1 2.1
Bromodichloromethane ND ug/m3 10/16/14 16:30 75-27-42.9 0.38 2.1
Bromoform ND ug/m3 10/16/14 16:30 75-25-24.4 0.68 2.1
Bromomethane ND ug/m3 10/16/14 16:30 74-83-91.7 0.57 2.1
1,3-Butadiene ND ug/m3 10/16/14 16:30 106-99-00.94 0.18 2.1
2-Butanone (MEK) 4.8 ug/m3 10/16/14 16:30 78-93-31.3 0.57 2.1
Carbon disulfide 6.7 ug/m3 10/16/14 16:30 75-15-01.3 0.15 2.1
Carbon tetrachloride ND ug/m3 10/16/14 16:30 56-23-51.3 0.67 2.1
Chlorobenzene ND ug/m3 10/16/14 16:30 108-90-72.0 0.22 2.1
Chloroethane ND ug/m3 10/16/14 16:30 75-00-31.1 0.34 2.1
Chloroform ND ug/m3 10/16/14 16:30 67-66-31.0 0.38 2.1
Chloromethane 2.9 ug/m3 10/16/14 16:30 74-87-30.88 0.40 2.1
Cyclohexane 3.5 ug/m3 10/16/14 16:30 110-82-71.5 0.26 2.1
Dibromochloromethane ND ug/m3 10/16/14 16:30 124-48-13.6 1.8 2.1
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 16:30 106-93-43.3 0.49 2.1
1,2-Dichlorobenzene ND ug/m3 10/16/14 16:30 95-50-12.6 0.30 2.1
1,3-Dichlorobenzene ND ug/m3 10/16/14 16:30 541-73-12.6 0.49 2.1
1,4-Dichlorobenzene ND ug/m3 10/16/14 16:30 106-46-72.6 0.42 2.1
Dichlorodifluoromethane 2.1 ug/m3 10/16/14 16:30 75-71-82.1 0.23 2.1
1,1-Dichloroethane ND ug/m3 10/16/14 16:30 75-34-31.7 0.29 2.1
1,2-Dichloroethane ND ug/m3 10/16/14 16:30 107-06-20.86 0.25 2.1
1,1-Dichloroethene ND ug/m3 10/16/14 16:30 75-35-41.7 0.22 2.1
cis-1,2-Dichloroethene ND ug/m3 10/16/14 16:30 156-59-21.7 0.41 2.1
trans-1,2-Dichloroethene ND ug/m3 10/16/14 16:30 156-60-51.7 0.34 2.1
1,2-Dichloropropane ND ug/m3 10/16/14 16:30 78-87-52.0 0.32 2.1
cis-1,3-Dichloropropene ND ug/m3 10/16/14 16:30 10061-01-51.9 0.29 2.1
trans-1,3-Dichloropropene ND ug/m3 10/16/14 16:30 10061-02-61.9 0.32 2.1
Dichlorotetrafluoroethane ND ug/m3 10/16/14 16:30 76-14-23.0 0.52 2.1
Ethanol 96.7 ug/m3 10/16/14 16:30 64-17-52.0 0.66 2.1
Ethyl acetate ND ug/m3 10/16/14 16:30 141-78-61.5 0.26 2.1
Ethylbenzene ND ug/m3 10/16/14 16:30 100-41-41.8 0.38 2.1
4-Ethyltoluene ND ug/m3 10/16/14 16:30 622-96-82.1 0.37 2.1
n-Heptane 5.7 ug/m3 10/16/14 16:30 142-82-51.7 0.34 2.1
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 16:30 87-68-34.6 0.86 2.1
n-Hexane 3.0 ug/m3 10/16/14 16:30 110-54-31.5 0.21 2.1
2-Hexanone ND ug/m3 10/16/14 16:30 591-78-61.7 0.45 2.1
Methylene Chloride 21.3 ug/m3 10/16/14 16:30 75-09-27.4 0.49 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-4 (15') Lab ID: 10285159001 Collected: 10/10/14 09:32 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 16:30 108-10-11.7 0.36 2.1
Methyl-tert-butyl ether ND ug/m3 10/16/14 16:30 1634-04-41.5 0.19 2.1
Naphthalene ND ug/m3 10/16/14 16:30 91-20-35.6 0.54 2.1
2-Propanol ND ug/m3 10/16/14 16:30 67-63-02.6 0.20 2.1
Propylene 2.2 ug/m3 10/16/14 16:30 115-07-10.74 0.23 2.1
Styrene ND ug/m3 10/16/14 16:30 100-42-51.8 0.28 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 16:30 79-34-51.5 0.49 2.1
Tetrachloroethene ND ug/m3 10/16/14 16:30 127-18-41.4 0.39 2.1
Tetrahydrofuran ND ug/m3 10/16/14 16:30 109-99-91.3 0.29 2.1
Toluene 3.5 ug/m3 10/16/14 16:30 108-88-31.6 0.28 2.1
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 16:30 120-82-13.2 0.76 2.1
1,1,1-Trichloroethane ND ug/m3 10/16/14 16:30 71-55-62.3 0.29 2.1
1,1,2-Trichloroethane ND ug/m3 10/16/14 16:30 79-00-51.2 0.51 2.1
Trichloroethene ND ug/m3 10/16/14 16:30 79-01-61.2 0.37 2.1
Trichlorofluoromethane 6.1 ug/m3 10/16/14 16:30 75-69-42.4 0.29 2.1
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 16:30 76-13-13.4 0.34 2.1
1,2,4-Trimethylbenzene 2.8 ug/m3 10/16/14 16:30 95-63-62.1 0.26 2.1
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 16:30 108-67-82.1 0.43 2.1
Vinyl acetate ND ug/m3 10/16/14 16:30 108-05-41.5 0.73 2.1
Vinyl chloride ND ug/m3 10/16/14 16:30 75-01-40.55 0.20 2.1
m&p-Xylene 6.4 ug/m3 10/16/14 16:30 179601-23-13.7 0.29 2.1
o-Xylene 2.3 ug/m3 10/16/14 16:30 95-47-61.8 0.93 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-4 (20') Lab ID: 10285159002 Collected: 10/10/14 09:36 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 10.6 % 10/16/14 11:55 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 11:55 630-08-00.40 0.15 1
Methane ND % 10/16/14 11:55 74-82-84.0 0.48 1
Nitrogen 83.8 % 10/16/14 11:55 7727-37-98.0 0.053 1
Oxygen 5.6 % 10/16/14 11:55 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 32.1 ug/m3 10/16/14 16:58 67-64-15.1 2.5 2.1
Benzene 10.1 ug/m3 10/16/14 16:58 71-43-20.68 0.25 2.1
Benzyl chloride ND ug/m3 10/16/14 16:58 100-44-72.2 1.1 2.1
Bromodichloromethane ND ug/m3 10/16/14 16:58 75-27-42.9 0.38 2.1
Bromoform ND ug/m3 10/16/14 16:58 75-25-24.4 0.68 2.1
Bromomethane ND ug/m3 10/16/14 16:58 74-83-91.7 0.57 2.1
1,3-Butadiene ND ug/m3 10/16/14 16:58 106-99-00.94 0.18 2.1
2-Butanone (MEK) 8.7 ug/m3 10/16/14 16:58 78-93-31.3 0.57 2.1
Carbon disulfide 1.4 ug/m3 10/16/14 16:58 75-15-01.3 0.15 2.1
Carbon tetrachloride ND ug/m3 10/16/14 16:58 56-23-51.3 0.67 2.1
Chlorobenzene ND ug/m3 10/16/14 16:58 108-90-72.0 0.22 2.1
Chloroethane ND ug/m3 10/16/14 16:58 75-00-31.1 0.34 2.1
Chloroform ND ug/m3 10/16/14 16:58 67-66-31.0 0.38 2.1
Chloromethane ND ug/m3 10/16/14 16:58 74-87-30.88 0.40 2.1
Cyclohexane ND ug/m3 10/16/14 16:58 110-82-71.5 0.26 2.1
Dibromochloromethane ND ug/m3 10/16/14 16:58 124-48-13.6 1.8 2.1
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 16:58 106-93-43.3 0.49 2.1
1,2-Dichlorobenzene ND ug/m3 10/16/14 16:58 95-50-12.6 0.30 2.1
1,3-Dichlorobenzene ND ug/m3 10/16/14 16:58 541-73-12.6 0.49 2.1
1,4-Dichlorobenzene ND ug/m3 10/16/14 16:58 106-46-72.6 0.42 2.1
Dichlorodifluoromethane 2.2 ug/m3 10/16/14 16:58 75-71-82.1 0.23 2.1
1,1-Dichloroethane ND ug/m3 10/16/14 16:58 75-34-31.7 0.29 2.1
1,2-Dichloroethane ND ug/m3 10/16/14 16:58 107-06-20.86 0.25 2.1
1,1-Dichloroethene ND ug/m3 10/16/14 16:58 75-35-41.7 0.22 2.1
cis-1,2-Dichloroethene ND ug/m3 10/16/14 16:58 156-59-21.7 0.41 2.1
trans-1,2-Dichloroethene ND ug/m3 10/16/14 16:58 156-60-51.7 0.34 2.1
1,2-Dichloropropane ND ug/m3 10/16/14 16:58 78-87-52.0 0.32 2.1
cis-1,3-Dichloropropene ND ug/m3 10/16/14 16:58 10061-01-51.9 0.29 2.1
trans-1,3-Dichloropropene ND ug/m3 10/16/14 16:58 10061-02-61.9 0.32 2.1
Dichlorotetrafluoroethane ND ug/m3 10/16/14 16:58 76-14-23.0 0.52 2.1
Ethanol 8.9 ug/m3 10/16/14 16:58 64-17-52.0 0.66 2.1
Ethyl acetate ND ug/m3 10/16/14 16:58 141-78-61.5 0.26 2.1
Ethylbenzene ND ug/m3 10/16/14 16:58 100-41-41.8 0.38 2.1
4-Ethyltoluene ND ug/m3 10/16/14 16:58 622-96-82.1 0.37 2.1
n-Heptane ND ug/m3 10/16/14 16:58 142-82-51.7 0.34 2.1
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 16:58 87-68-34.6 0.86 2.1
n-Hexane ND ug/m3 10/16/14 16:58 110-54-31.5 0.21 2.1
2-Hexanone ND ug/m3 10/16/14 16:58 591-78-61.7 0.45 2.1
Methylene Chloride 27.8 ug/m3 10/16/14 16:58 75-09-27.4 0.49 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-4 (20') Lab ID: 10285159002 Collected: 10/10/14 09:36 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 16:58 108-10-11.7 0.36 2.1
Methyl-tert-butyl ether ND ug/m3 10/16/14 16:58 1634-04-41.5 0.19 2.1
Naphthalene ND ug/m3 10/16/14 16:58 91-20-35.6 0.54 2.1
2-Propanol ND ug/m3 10/16/14 16:58 67-63-02.6 0.20 2.1
Propylene ND ug/m3 10/16/14 16:58 115-07-10.74 0.23 2.1
Styrene ND ug/m3 10/16/14 16:58 100-42-51.8 0.28 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 16:58 79-34-51.5 0.49 2.1
Tetrachloroethene ND ug/m3 10/16/14 16:58 127-18-41.4 0.39 2.1
Tetrahydrofuran 2.5 ug/m3 10/16/14 16:58 109-99-91.3 0.29 2.1
Toluene 5.2 ug/m3 10/16/14 16:58 108-88-31.6 0.28 2.1
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 16:58 120-82-13.2 0.76 2.1
1,1,1-Trichloroethane ND ug/m3 10/16/14 16:58 71-55-62.3 0.29 2.1
1,1,2-Trichloroethane ND ug/m3 10/16/14 16:58 79-00-51.2 0.51 2.1
Trichloroethene ND ug/m3 10/16/14 16:58 79-01-61.2 0.37 2.1
Trichlorofluoromethane 5.0 ug/m3 10/16/14 16:58 75-69-42.4 0.29 2.1
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 16:58 76-13-13.4 0.34 2.1
1,2,4-Trimethylbenzene 2.6 ug/m3 10/16/14 16:58 95-63-62.1 0.26 2.1
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 16:58 108-67-82.1 0.43 2.1
Vinyl acetate ND ug/m3 10/16/14 16:58 108-05-41.5 0.73 2.1
Vinyl chloride ND ug/m3 10/16/14 16:58 75-01-40.55 0.20 2.1
m&p-Xylene 6.4 ug/m3 10/16/14 16:58 179601-23-13.7 0.29 2.1
o-Xylene 2.2 ug/m3 10/16/14 16:58 95-47-61.8 0.93 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-4 (24') Lab ID: 10285159003 Collected: 10/10/14 09:41 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 11.9 % 10/16/14 12:10 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 12:10 630-08-00.40 0.15 1
Methane ND % 10/16/14 12:10 74-82-84.0 0.48 1
Nitrogen 85.0 % 10/16/14 12:10 7727-37-98.0 0.053 1
Oxygen 3.1 % 10/16/14 12:10 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 118 ug/m3 10/16/14 17:27 67-64-15.1 2.5 2.1
Benzene 32.5 ug/m3 10/16/14 17:27 71-43-20.68 0.25 2.1
Benzyl chloride ND ug/m3 10/16/14 17:27 100-44-72.2 1.1 2.1
Bromodichloromethane ND ug/m3 10/16/14 17:27 75-27-42.9 0.38 2.1
Bromoform ND ug/m3 10/16/14 17:27 75-25-24.4 0.68 2.1
Bromomethane ND ug/m3 10/16/14 17:27 74-83-91.7 0.57 2.1
1,3-Butadiene ND ug/m3 10/16/14 17:27 106-99-00.94 0.18 2.1
2-Butanone (MEK) 16.1 ug/m3 10/16/14 17:27 78-93-31.3 0.57 2.1
Carbon disulfide ND ug/m3 10/16/14 17:27 75-15-01.3 0.15 2.1
Carbon tetrachloride ND ug/m3 10/16/14 17:27 56-23-51.3 0.67 2.1
Chlorobenzene ND ug/m3 10/16/14 17:27 108-90-72.0 0.22 2.1
Chloroethane ND ug/m3 10/16/14 17:27 75-00-31.1 0.34 2.1
Chloroform ND ug/m3 10/16/14 17:27 67-66-31.0 0.38 2.1
Chloromethane ND ug/m3 10/16/14 17:27 74-87-30.88 0.40 2.1
Cyclohexane ND ug/m3 10/16/14 17:27 110-82-71.5 0.26 2.1
Dibromochloromethane ND ug/m3 10/16/14 17:27 124-48-13.6 1.8 2.1
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 17:27 106-93-43.3 0.49 2.1
1,2-Dichlorobenzene ND ug/m3 10/16/14 17:27 95-50-12.6 0.30 2.1
1,3-Dichlorobenzene ND ug/m3 10/16/14 17:27 541-73-12.6 0.49 2.1
1,4-Dichlorobenzene ND ug/m3 10/16/14 17:27 106-46-72.6 0.42 2.1
Dichlorodifluoromethane 2.9 ug/m3 10/16/14 17:27 75-71-82.1 0.23 2.1
1,1-Dichloroethane ND ug/m3 10/16/14 17:27 75-34-31.7 0.29 2.1
1,2-Dichloroethane ND ug/m3 10/16/14 17:27 107-06-20.86 0.25 2.1
1,1-Dichloroethene ND ug/m3 10/16/14 17:27 75-35-41.7 0.22 2.1
cis-1,2-Dichloroethene ND ug/m3 10/16/14 17:27 156-59-21.7 0.41 2.1
trans-1,2-Dichloroethene ND ug/m3 10/16/14 17:27 156-60-51.7 0.34 2.1
1,2-Dichloropropane ND ug/m3 10/16/14 17:27 78-87-52.0 0.32 2.1
cis-1,3-Dichloropropene ND ug/m3 10/16/14 17:27 10061-01-51.9 0.29 2.1
trans-1,3-Dichloropropene ND ug/m3 10/16/14 17:27 10061-02-61.9 0.32 2.1
Dichlorotetrafluoroethane ND ug/m3 10/16/14 17:27 76-14-23.0 0.52 2.1
Ethanol 4.5 ug/m3 10/16/14 17:27 64-17-52.0 0.66 2.1
Ethyl acetate ND ug/m3 10/16/14 17:27 141-78-61.5 0.26 2.1
Ethylbenzene 5.7 ug/m3 10/16/14 17:27 100-41-41.8 0.38 2.1
4-Ethyltoluene 3.1 ug/m3 10/16/14 17:27 622-96-82.1 0.37 2.1
n-Heptane ND ug/m3 10/16/14 17:27 142-82-51.7 0.34 2.1
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 17:27 87-68-34.6 0.86 2.1
n-Hexane ND ug/m3 10/16/14 17:27 110-54-31.5 0.21 2.1
2-Hexanone ND ug/m3 10/16/14 17:27 591-78-61.7 0.45 2.1
Methylene Chloride 29.6 ug/m3 10/16/14 17:27 75-09-27.4 0.49 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-4 (24') Lab ID: 10285159003 Collected: 10/10/14 09:41 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 17:27 108-10-11.7 0.36 2.1
Methyl-tert-butyl ether ND ug/m3 10/16/14 17:27 1634-04-41.5 0.19 2.1
Naphthalene ND ug/m3 10/16/14 17:27 91-20-35.6 0.54 2.1
2-Propanol ND ug/m3 10/16/14 17:27 67-63-02.6 0.20 2.1
Propylene 4.1 ug/m3 10/16/14 17:27 115-07-10.74 0.23 2.1
Styrene ND ug/m3 10/16/14 17:27 100-42-51.8 0.28 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 17:27 79-34-51.5 0.49 2.1
Tetrachloroethene ND ug/m3 10/16/14 17:27 127-18-41.4 0.39 2.1
Tetrahydrofuran ND ug/m3 10/16/14 17:27 109-99-91.3 0.29 2.1
Toluene 7.2 ug/m3 10/16/14 17:27 108-88-31.6 0.28 2.1
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 17:27 120-82-13.2 0.76 2.1
1,1,1-Trichloroethane ND ug/m3 10/16/14 17:27 71-55-62.3 0.29 2.1
1,1,2-Trichloroethane ND ug/m3 10/16/14 17:27 79-00-51.2 0.51 2.1
Trichloroethene ND ug/m3 10/16/14 17:27 79-01-61.2 0.37 2.1
Trichlorofluoromethane 4.6 ug/m3 10/16/14 17:27 75-69-42.4 0.29 2.1
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 17:27 76-13-13.4 0.34 2.1
1,2,4-Trimethylbenzene 5.6 ug/m3 10/16/14 17:27 95-63-62.1 0.26 2.1
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 17:27 108-67-82.1 0.43 2.1
Vinyl acetate ND ug/m3 10/16/14 17:27 108-05-41.5 0.73 2.1
Vinyl chloride ND ug/m3 10/16/14 17:27 75-01-40.55 0.20 2.1
m&p-Xylene 10.4 ug/m3 10/16/14 17:27 179601-23-13.7 0.29 2.1
o-Xylene 3.5 ug/m3 10/16/14 17:27 95-47-61.8 0.93 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-5 (15') Lab ID: 10285159004 Collected: 10/09/14 18:30 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 9.8 % 10/16/14 12:21 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 12:21 630-08-00.40 0.15 1
Methane ND % 10/16/14 12:21 74-82-84.0 0.48 1
Nitrogen 85.4 % 10/16/14 12:21 7727-37-98.0 0.053 1
Oxygen 4.8 % 10/16/14 12:21 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 36.0 ug/m3 10/16/14 17:55 67-64-15.1 2.5 2.1
Benzene 24.5 ug/m3 10/16/14 17:55 71-43-20.68 0.25 2.1
Benzyl chloride ND ug/m3 10/16/14 17:55 100-44-72.2 1.1 2.1
Bromodichloromethane ND ug/m3 10/16/14 17:55 75-27-42.9 0.38 2.1
Bromoform ND ug/m3 10/16/14 17:55 75-25-24.4 0.68 2.1
Bromomethane ND ug/m3 10/16/14 17:55 74-83-91.7 0.57 2.1
1,3-Butadiene ND ug/m3 10/16/14 17:55 106-99-00.94 0.18 2.1
2-Butanone (MEK) 4.8 ug/m3 10/16/14 17:55 78-93-31.3 0.57 2.1
Carbon disulfide 3.6 ug/m3 10/16/14 17:55 75-15-01.3 0.15 2.1
Carbon tetrachloride ND ug/m3 10/16/14 17:55 56-23-51.3 0.67 2.1
Chlorobenzene ND ug/m3 10/16/14 17:55 108-90-72.0 0.22 2.1
Chloroethane ND ug/m3 10/16/14 17:55 75-00-31.1 0.34 2.1
Chloroform ND ug/m3 10/16/14 17:55 67-66-31.0 0.38 2.1
Chloromethane ND ug/m3 10/16/14 17:55 74-87-30.88 0.40 2.1
Cyclohexane 9.9 ug/m3 10/16/14 17:55 110-82-71.5 0.26 2.1
Dibromochloromethane ND ug/m3 10/16/14 17:55 124-48-13.6 1.8 2.1
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 17:55 106-93-43.3 0.49 2.1
1,2-Dichlorobenzene ND ug/m3 10/16/14 17:55 95-50-12.6 0.30 2.1
1,3-Dichlorobenzene ND ug/m3 10/16/14 17:55 541-73-12.6 0.49 2.1
1,4-Dichlorobenzene ND ug/m3 10/16/14 17:55 106-46-72.6 0.42 2.1
Dichlorodifluoromethane 3.2 ug/m3 10/16/14 17:55 75-71-82.1 0.23 2.1
1,1-Dichloroethane ND ug/m3 10/16/14 17:55 75-34-31.7 0.29 2.1
1,2-Dichloroethane ND ug/m3 10/16/14 17:55 107-06-20.86 0.25 2.1
1,1-Dichloroethene ND ug/m3 10/16/14 17:55 75-35-41.7 0.22 2.1
cis-1,2-Dichloroethene ND ug/m3 10/16/14 17:55 156-59-21.7 0.41 2.1
trans-1,2-Dichloroethene ND ug/m3 10/16/14 17:55 156-60-51.7 0.34 2.1
1,2-Dichloropropane ND ug/m3 10/16/14 17:55 78-87-52.0 0.32 2.1
cis-1,3-Dichloropropene ND ug/m3 10/16/14 17:55 10061-01-51.9 0.29 2.1
trans-1,3-Dichloropropene ND ug/m3 10/16/14 17:55 10061-02-61.9 0.32 2.1
Dichlorotetrafluoroethane ND ug/m3 10/16/14 17:55 76-14-23.0 0.52 2.1
Ethanol 9.5 ug/m3 10/16/14 17:55 64-17-52.0 0.66 2.1
Ethyl acetate ND ug/m3 10/16/14 17:55 141-78-61.5 0.26 2.1
Ethylbenzene 81.3 ug/m3 10/16/14 17:55 100-41-41.8 0.38 2.1
4-Ethyltoluene 8.3 ug/m3 10/16/14 17:55 622-96-82.1 0.37 2.1
n-Heptane 14.3 ug/m3 10/16/14 17:55 142-82-51.7 0.34 2.1
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 17:55 87-68-34.6 0.86 2.1
n-Hexane 15.8 ug/m3 10/16/14 17:55 110-54-31.5 0.21 2.1
2-Hexanone ND ug/m3 10/16/14 17:55 591-78-61.7 0.45 2.1
Methylene Chloride 36.2 ug/m3 10/16/14 17:55 75-09-27.4 0.49 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-5 (15') Lab ID: 10285159004 Collected: 10/09/14 18:30 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 17:55 108-10-11.7 0.36 2.1
Methyl-tert-butyl ether ND ug/m3 10/16/14 17:55 1634-04-41.5 0.19 2.1
Naphthalene ND ug/m3 10/16/14 17:55 91-20-35.6 0.54 2.1
2-Propanol 6.9 ug/m3 10/16/14 17:55 67-63-02.6 0.20 2.1
Propylene 11.1 ug/m3 10/16/14 17:55 115-07-10.74 0.23 2.1
Styrene ND ug/m3 10/16/14 17:55 100-42-51.8 0.28 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 17:55 79-34-51.5 0.49 2.1
Tetrachloroethene ND ug/m3 10/16/14 17:55 127-18-41.4 0.39 2.1
Tetrahydrofuran 3.1 ug/m3 10/16/14 17:55 109-99-91.3 0.29 2.1
Toluene 245 ug/m3 10/17/14 15:57 108-88-3 IS16.2 2.8 21
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 17:55 120-82-13.2 0.76 2.1
1,1,1-Trichloroethane ND ug/m3 10/16/14 17:55 71-55-62.3 0.29 2.1
1,1,2-Trichloroethane ND ug/m3 10/16/14 17:55 79-00-51.2 0.51 2.1
Trichloroethene ND ug/m3 10/16/14 17:55 79-01-61.2 0.37 2.1
Trichlorofluoromethane 52.1 ug/m3 10/16/14 17:55 75-69-42.4 0.29 2.1
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 17:55 76-13-13.4 0.34 2.1
1,2,4-Trimethylbenzene 8.4 ug/m3 10/16/14 17:55 95-63-62.1 0.26 2.1
1,3,5-Trimethylbenzene 2.2 ug/m3 10/16/14 17:55 108-67-82.1 0.43 2.1
Vinyl acetate ND ug/m3 10/16/14 17:55 108-05-41.5 0.73 2.1
Vinyl chloride ND ug/m3 10/16/14 17:55 75-01-40.55 0.20 2.1
m&p-Xylene 335 ug/m3 10/16/14 17:55 179601-23-13.7 0.29 2.1
o-Xylene 68.8 ug/m3 10/16/14 17:55 95-47-61.8 0.93 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-5 (20') Lab ID: 10285159005 Collected: 10/09/14 18:35 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 11.3 % 10/16/14 12:31 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 12:31 630-08-00.40 0.15 1
Methane ND % 10/16/14 12:31 74-82-84.0 0.48 1
Nitrogen 85.1 % 10/16/14 12:31 7727-37-98.0 0.053 1
Oxygen 3.6 % 10/16/14 12:31 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 73.1 ug/m3 10/16/14 18:24 67-64-15.1 2.5 2.1
Benzene 42.6 ug/m3 10/16/14 18:24 71-43-20.68 0.25 2.1
Benzyl chloride ND ug/m3 10/16/14 18:24 100-44-72.2 1.1 2.1
Bromodichloromethane ND ug/m3 10/16/14 18:24 75-27-42.9 0.38 2.1
Bromoform ND ug/m3 10/16/14 18:24 75-25-24.4 0.68 2.1
Bromomethane ND ug/m3 10/16/14 18:24 74-83-91.7 0.57 2.1
1,3-Butadiene ND ug/m3 10/16/14 18:24 106-99-00.94 0.18 2.1
2-Butanone (MEK) 11.3 ug/m3 10/16/14 18:24 78-93-31.3 0.57 2.1
Carbon disulfide 4.7 ug/m3 10/16/14 18:24 75-15-01.3 0.15 2.1
Carbon tetrachloride ND ug/m3 10/16/14 18:24 56-23-51.3 0.67 2.1
Chlorobenzene ND ug/m3 10/16/14 18:24 108-90-72.0 0.22 2.1
Chloroethane ND ug/m3 10/16/14 18:24 75-00-31.1 0.34 2.1
Chloroform ND ug/m3 10/16/14 18:24 67-66-31.0 0.38 2.1
Chloromethane ND ug/m3 10/16/14 18:24 74-87-30.88 0.40 2.1
Cyclohexane 18.2 ug/m3 10/16/14 18:24 110-82-71.5 0.26 2.1
Dibromochloromethane ND ug/m3 10/16/14 18:24 124-48-13.6 1.8 2.1
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 18:24 106-93-43.3 0.49 2.1
1,2-Dichlorobenzene ND ug/m3 10/16/14 18:24 95-50-12.6 0.30 2.1
1,3-Dichlorobenzene ND ug/m3 10/16/14 18:24 541-73-12.6 0.49 2.1
1,4-Dichlorobenzene ND ug/m3 10/16/14 18:24 106-46-72.6 0.42 2.1
Dichlorodifluoromethane ND ug/m3 10/16/14 18:24 75-71-82.1 0.23 2.1
1,1-Dichloroethane ND ug/m3 10/16/14 18:24 75-34-31.7 0.29 2.1
1,2-Dichloroethane ND ug/m3 10/16/14 18:24 107-06-20.86 0.25 2.1
1,1-Dichloroethene ND ug/m3 10/16/14 18:24 75-35-41.7 0.22 2.1
cis-1,2-Dichloroethene ND ug/m3 10/16/14 18:24 156-59-21.7 0.41 2.1
trans-1,2-Dichloroethene ND ug/m3 10/16/14 18:24 156-60-51.7 0.34 2.1
1,2-Dichloropropane ND ug/m3 10/16/14 18:24 78-87-52.0 0.32 2.1
cis-1,3-Dichloropropene ND ug/m3 10/16/14 18:24 10061-01-51.9 0.29 2.1
trans-1,3-Dichloropropene ND ug/m3 10/16/14 18:24 10061-02-61.9 0.32 2.1
Dichlorotetrafluoroethane ND ug/m3 10/16/14 18:24 76-14-23.0 0.52 2.1
Ethanol 18.3 ug/m3 10/16/14 18:24 64-17-52.0 0.66 2.1
Ethyl acetate ND ug/m3 10/16/14 18:24 141-78-61.5 0.26 2.1
Ethylbenzene 47.3 ug/m3 10/16/14 18:24 100-41-41.8 0.38 2.1
4-Ethyltoluene 7.7 ug/m3 10/16/14 18:24 622-96-82.1 0.37 2.1
n-Heptane 23.7 ug/m3 10/16/14 18:24 142-82-51.7 0.34 2.1
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 18:24 87-68-34.6 0.86 2.1
n-Hexane 30.7 ug/m3 10/16/14 18:24 110-54-31.5 0.21 2.1
2-Hexanone ND ug/m3 10/16/14 18:24 591-78-61.7 0.45 2.1
Methylene Chloride 21.1 ug/m3 10/16/14 18:24 75-09-27.4 0.49 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-5 (20') Lab ID: 10285159005 Collected: 10/09/14 18:35 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 18:24 108-10-11.7 0.36 2.1
Methyl-tert-butyl ether ND ug/m3 10/16/14 18:24 1634-04-41.5 0.19 2.1
Naphthalene ND ug/m3 10/16/14 18:24 91-20-35.6 0.54 2.1
2-Propanol ND ug/m3 10/16/14 18:24 67-63-02.6 0.20 2.1
Propylene 2.9 ug/m3 10/16/14 18:24 115-07-10.74 0.23 2.1
Styrene ND ug/m3 10/16/14 18:24 100-42-51.8 0.28 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 18:24 79-34-51.5 0.49 2.1
Tetrachloroethene ND ug/m3 10/16/14 18:24 127-18-41.4 0.39 2.1
Tetrahydrofuran ND ug/m3 10/16/14 18:24 109-99-91.3 0.29 2.1
Toluene 239 ug/m3 10/17/14 16:18 108-88-3 IS16.2 2.8 21
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 18:24 120-82-13.2 0.76 2.1
1,1,1-Trichloroethane ND ug/m3 10/16/14 18:24 71-55-62.3 0.29 2.1
1,1,2-Trichloroethane ND ug/m3 10/16/14 18:24 79-00-51.2 0.51 2.1
Trichloroethene ND ug/m3 10/16/14 18:24 79-01-61.2 0.37 2.1
Trichlorofluoromethane 35.5 ug/m3 10/16/14 18:24 75-69-42.4 0.29 2.1
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 18:24 76-13-13.4 0.34 2.1
1,2,4-Trimethylbenzene 8.3 ug/m3 10/16/14 18:24 95-63-62.1 0.26 2.1
1,3,5-Trimethylbenzene 2.2 ug/m3 10/16/14 18:24 108-67-82.1 0.43 2.1
Vinyl acetate 33.5 ug/m3 10/16/14 18:24 108-05-41.5 0.73 2.1
Vinyl chloride ND ug/m3 10/16/14 18:24 75-01-40.55 0.20 2.1
m&p-Xylene 173 ug/m3 10/16/14 18:24 179601-23-13.7 0.29 2.1
o-Xylene 36.0 ug/m3 10/16/14 18:24 95-47-61.8 0.93 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-5 (24') Lab ID: 10285159006 Collected: 10/09/14 18:40 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 10.8 % 10/16/14 12:50 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 12:50 630-08-00.40 0.15 1
Methane ND % 10/16/14 12:50 74-82-84.0 0.48 1
Nitrogen 85.7 % 10/16/14 12:50 7727-37-98.0 0.053 1
Oxygen 3.6 % 10/16/14 12:50 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone ND ug/m3 10/17/14 17:21 67-64-113000 6490 5376
Benzene 40100 ug/m3 10/17/14 17:21 71-43-21750 634 5376
Benzyl chloride ND ug/m3 10/17/14 17:21 100-44-75640 2830 5376
Bromodichloromethane ND ug/m3 10/17/14 17:21 75-27-47310 978 5376
Bromoform ND ug/m3 10/17/14 17:21 75-25-211300 1740 5376
Bromomethane ND ug/m3 10/17/14 17:21 74-83-94250 1450 5376
1,3-Butadiene ND ug/m3 10/17/14 17:21 106-99-02420 457 5376
2-Butanone (MEK) ND ug/m3 10/17/14 17:21 78-93-33230 1470 5376
Carbon disulfide ND ug/m3 10/17/14 17:21 75-15-03390 387 5376
Carbon tetrachloride ND ug/m3 10/17/14 17:21 56-23-53440 1720 5376
Chlorobenzene ND ug/m3 10/17/14 17:21 108-90-75050 570 5376
Chloroethane ND ug/m3 10/17/14 17:21 75-00-32900 866 5376
Chloroform ND ug/m3 10/17/14 17:21 67-66-32670 962 5376
Chloromethane ND ug/m3 10/17/14 17:21 74-87-32260 1030 5376
Cyclohexane 436000 ug/m3 10/17/14 17:21 110-82-73760 677 5376
Dibromochloromethane ND ug/m3 10/17/14 17:21 124-48-19300 4660 5376
1,2-Dibromoethane (EDB) ND ug/m3 10/17/14 17:21 106-93-48390 1260 5376
1,2-Dichlorobenzene ND ug/m3 10/17/14 17:21 95-50-16560 758 5376
1,3-Dichlorobenzene ND ug/m3 10/17/14 17:21 541-73-16560 1250 5376
1,4-Dichlorobenzene ND ug/m3 10/17/14 17:21 106-46-76560 1060 5376
Dichlorodifluoromethane ND ug/m3 10/17/14 17:21 75-71-85430 586 5376
1,1-Dichloroethane ND ug/m3 10/17/14 17:21 75-34-34410 753 5376
1,2-Dichloroethane ND ug/m3 10/17/14 17:21 107-06-22200 640 5376
1,1-Dichloroethene ND ug/m3 10/17/14 17:21 75-35-44350 554 5376
cis-1,2-Dichloroethene ND ug/m3 10/17/14 17:21 156-59-24350 1050 5376
trans-1,2-Dichloroethene ND ug/m3 10/17/14 17:21 156-60-54350 876 5376
1,2-Dichloropropane ND ug/m3 10/17/14 17:21 78-87-55050 817 5376
cis-1,3-Dichloropropene ND ug/m3 10/17/14 17:21 10061-01-54950 731 5376
trans-1,3-Dichloropropene ND ug/m3 10/17/14 17:21 10061-02-64950 812 5376
Dichlorotetrafluoroethane ND ug/m3 10/17/14 17:21 76-14-27630 1340 5376
Ethanol ND ug/m3 10/17/14 17:21 64-17-55160 1690 5376
Ethyl acetate ND ug/m3 10/17/14 17:21 141-78-63920 677 5376
Ethylbenzene ND ug/m3 10/17/14 17:21 100-41-44730 962 5376
4-Ethyltoluene ND ug/m3 10/17/14 17:21 622-96-85380 935 5376
n-Heptane ND ug/m3 10/17/14 17:21 142-82-54460 871 5376
Hexachloro-1,3-butadiene ND ug/m3 10/17/14 17:21 87-68-311800 2210 5376
n-Hexane ND ug/m3 10/17/14 17:21 110-54-33870 543 5376
2-Hexanone ND ug/m3 10/17/14 17:21 591-78-64460 1150 5376
Methylene Chloride ND ug/m3 10/17/14 17:21 75-09-219000 1240 5376
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-5 (24') Lab ID: 10285159006 Collected: 10/09/14 18:40 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/17/14 17:21 108-10-14460 919 5376
Methyl-tert-butyl ether ND ug/m3 10/17/14 17:21 1634-04-43920 478 5376
Naphthalene ND ug/m3 10/17/14 17:21 91-20-314300 1390 5376
2-Propanol ND ug/m3 10/17/14 17:21 67-63-06720 500 5376
Propylene ND ug/m3 10/17/14 17:21 115-07-11880 591 5376
Styrene ND ug/m3 10/17/14 17:21 100-42-54680 726 5376
1,1,2,2-Tetrachloroethane ND ug/m3 10/17/14 17:21 79-34-53750 1250 5376
Tetrachloroethene ND ug/m3 10/17/14 17:21 127-18-43700 1010 5376
Tetrahydrofuran ND ug/m3 10/17/14 17:21 109-99-93230 747 5376
Toluene ND ug/m3 10/17/14 17:21 108-88-34140 726 5376
1,2,4-Trichlorobenzene ND ug/m3 10/17/14 17:21 120-82-18120 1960 5376
1,1,1-Trichloroethane ND ug/m3 10/17/14 17:21 71-55-65970 747 5376
1,1,2-Trichloroethane ND ug/m3 10/17/14 17:21 79-00-52960 1310 5376
Trichloroethene ND ug/m3 10/17/14 17:21 79-01-62960 957 5376
Trichlorofluoromethane ND ug/m3 10/17/14 17:21 75-69-46130 742 5376
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/17/14 17:21 76-13-18600 860 5376
1,2,4-Trimethylbenzene ND ug/m3 10/17/14 17:21 95-63-65370 656 5376
1,3,5-Trimethylbenzene ND ug/m3 10/17/14 17:21 108-67-85370 1110 5376
Vinyl acetate ND ug/m3 10/17/14 17:21 108-05-43850 1870 5376
Vinyl chloride ND ug/m3 10/17/14 17:21 75-01-41400 500 5376
m&p-Xylene ND ug/m3 10/17/14 17:21 179601-23-19460 753 5376
o-Xylene ND ug/m3 10/17/14 17:21 95-47-64730 2370 5376
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-6 (15') Lab ID: 10285159007 Collected: 10/10/14 08:37 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 12.6 % 10/16/14 13:04 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 13:04 630-08-00.40 0.15 1
Methane ND % 10/16/14 13:04 74-82-84.0 0.48 1
Nitrogen 87.1 % 10/16/14 13:04 7727-37-98.0 0.053 1
Oxygen ND % 10/16/14 13:04 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone ND ug/m3 10/16/14 20:53 67-64-15.1 2.5 2.1
Benzene 83.8 ug/m3 10/16/14 20:53 71-43-20.68 0.25 2.1
Benzyl chloride ND ug/m3 10/16/14 20:53 100-44-72.2 1.1 2.1
Bromodichloromethane ND ug/m3 10/16/14 20:53 75-27-42.9 0.38 2.1
Bromoform ND ug/m3 10/16/14 20:53 75-25-24.4 0.68 2.1
Bromomethane ND ug/m3 10/16/14 20:53 74-83-91.7 0.57 2.1
1,3-Butadiene ND ug/m3 10/16/14 20:53 106-99-00.94 0.18 2.1
2-Butanone (MEK) ND ug/m3 10/16/14 20:53 78-93-31.3 0.57 2.1
Carbon disulfide 1.8 ug/m3 10/16/14 20:53 75-15-01.3 0.15 2.1
Carbon tetrachloride 3.6 ug/m3 10/16/14 20:53 56-23-51.3 0.67 2.1
Chlorobenzene ND ug/m3 10/16/14 20:53 108-90-72.0 0.22 2.1
Chloroethane ND ug/m3 10/16/14 20:53 75-00-31.1 0.34 2.1
Chloroform ND ug/m3 10/16/14 20:53 67-66-31.0 0.38 2.1
Chloromethane ND ug/m3 10/16/14 20:53 74-87-30.88 0.40 2.1
Cyclohexane 1570 ug/m3 10/17/14 13:52 110-82-7 A3235 42.3 336
Dibromochloromethane ND ug/m3 10/16/14 20:53 124-48-13.6 1.8 2.1
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 20:53 106-93-43.3 0.49 2.1
1,2-Dichlorobenzene ND ug/m3 10/16/14 20:53 95-50-12.6 0.30 2.1
1,3-Dichlorobenzene ND ug/m3 10/16/14 20:53 541-73-12.6 0.49 2.1
1,4-Dichlorobenzene ND ug/m3 10/16/14 20:53 106-46-72.6 0.42 2.1
Dichlorodifluoromethane 2.2 ug/m3 10/16/14 20:53 75-71-82.1 0.23 2.1
1,1-Dichloroethane ND ug/m3 10/16/14 20:53 75-34-31.7 0.29 2.1
1,2-Dichloroethane ND ug/m3 10/16/14 20:53 107-06-20.86 0.25 2.1
1,1-Dichloroethene ND ug/m3 10/16/14 20:53 75-35-41.7 0.22 2.1
cis-1,2-Dichloroethene ND ug/m3 10/16/14 20:53 156-59-21.7 0.41 2.1
trans-1,2-Dichloroethene ND ug/m3 10/16/14 20:53 156-60-51.7 0.34 2.1
1,2-Dichloropropane ND ug/m3 10/16/14 20:53 78-87-52.0 0.32 2.1
cis-1,3-Dichloropropene ND ug/m3 10/16/14 20:53 10061-01-51.9 0.29 2.1
trans-1,3-Dichloropropene ND ug/m3 10/16/14 20:53 10061-02-61.9 0.32 2.1
Dichlorotetrafluoroethane ND ug/m3 10/16/14 20:53 76-14-23.0 0.52 2.1
Ethanol ND ug/m3 10/16/14 20:53 64-17-52.0 0.66 2.1
Ethyl acetate ND ug/m3 10/16/14 20:53 141-78-61.5 0.26 2.1
Ethylbenzene 21.4 ug/m3 10/16/14 20:53 100-41-41.8 0.38 2.1
4-Ethyltoluene 2.4 ug/m3 10/16/14 20:53 622-96-82.1 0.37 2.1
n-Heptane ND ug/m3 10/16/14 20:53 142-82-51.7 0.34 2.1
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 20:53 87-68-34.6 0.86 2.1
n-Hexane 39.1 ug/m3 10/16/14 20:53 110-54-31.5 0.21 2.1
2-Hexanone ND ug/m3 10/16/14 20:53 591-78-61.7 0.45 2.1
Methylene Chloride 40.8 ug/m3 10/16/14 20:53 75-09-27.4 0.49 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-6 (15') Lab ID: 10285159007 Collected: 10/10/14 08:37 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 20:53 108-10-11.7 0.36 2.1
Methyl-tert-butyl ether ND ug/m3 10/16/14 20:53 1634-04-41.5 0.19 2.1
Naphthalene ND ug/m3 10/16/14 20:53 91-20-35.6 0.54 2.1
2-Propanol ND ug/m3 10/16/14 20:53 67-63-02.6 0.20 2.1
Propylene 5.8 ug/m3 10/16/14 20:53 115-07-10.74 0.23 2.1
Styrene ND ug/m3 10/16/14 20:53 100-42-51.8 0.28 2.1
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 20:53 79-34-51.5 0.49 2.1
Tetrachloroethene ND ug/m3 10/16/14 20:53 127-18-41.4 0.39 2.1
Tetrahydrofuran ND ug/m3 10/16/14 20:53 109-99-91.3 0.29 2.1
Toluene 126 ug/m3 10/16/14 20:53 108-88-31.6 0.28 2.1
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 20:53 120-82-13.2 0.76 2.1
1,1,1-Trichloroethane ND ug/m3 10/16/14 20:53 71-55-62.3 0.29 2.1
1,1,2-Trichloroethane ND ug/m3 10/16/14 20:53 79-00-51.2 0.51 2.1
Trichloroethene ND ug/m3 10/16/14 20:53 79-01-61.2 0.37 2.1
Trichlorofluoromethane 7.4 ug/m3 10/16/14 20:53 75-69-42.4 0.29 2.1
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 20:53 76-13-13.4 0.34 2.1
1,2,4-Trimethylbenzene 3.4 ug/m3 10/16/14 20:53 95-63-62.1 0.26 2.1
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 20:53 108-67-82.1 0.43 2.1
Vinyl acetate ND ug/m3 10/16/14 20:53 108-05-41.5 0.73 2.1
Vinyl chloride ND ug/m3 10/16/14 20:53 75-01-40.55 0.20 2.1
m&p-Xylene 49.4 ug/m3 10/16/14 20:53 179601-23-13.7 0.29 2.1
o-Xylene 19.3 ug/m3 10/16/14 20:53 95-47-61.8 0.93 2.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-6 (20') Lab ID: 10285159008 Collected: 10/10/14 08:43 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 13.0 % 10/16/14 13:14 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 13:14 630-08-00.40 0.15 1
Methane ND % 10/16/14 13:14 74-82-84.0 0.48 1
Nitrogen 86.8 % 10/16/14 13:14 7727-37-98.0 0.053 1
Oxygen ND % 10/16/14 13:14 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone ND ug/m3 10/16/14 22:29 67-64-1101 50.7 42
Benzene 140000 ug/m3 10/17/14 14:54 71-43-2 A33490 1270 10752
Benzyl chloride ND ug/m3 10/16/14 22:29 100-44-744.1 22.1 42
Bromodichloromethane ND ug/m3 10/16/14 22:29 75-27-457.1 7.6 42
Bromoform ND ug/m3 10/16/14 22:29 75-25-288.2 13.6 42
Bromomethane ND ug/m3 10/16/14 22:29 74-83-933.2 11.3 42
1,3-Butadiene ND ug/m3 10/16/14 22:29 106-99-018.9 3.6 42
2-Butanone (MEK) ND ug/m3 10/16/14 22:29 78-93-325.2 11.5 42
Carbon disulfide ND ug/m3 10/16/14 22:29 75-15-026.5 3.0 42
Carbon tetrachloride ND ug/m3 10/16/14 22:29 56-23-526.9 13.4 42
Chlorobenzene ND ug/m3 10/16/14 22:29 108-90-739.5 4.5 42
Chloroethane ND ug/m3 10/16/14 22:29 75-00-322.7 6.8 42
Chloroform ND ug/m3 10/16/14 22:29 67-66-320.8 7.5 42
Chloromethane ND ug/m3 10/16/14 22:29 74-87-317.6 8.1 42
Cyclohexane 1070000 ug/m3 10/17/14 14:54 110-82-7 A37530 1350 10752
Dibromochloromethane ND ug/m3 10/16/14 22:29 124-48-172.7 36.4 42
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 22:29 106-93-465.5 9.8 42
1,2-Dichlorobenzene ND ug/m3 10/16/14 22:29 95-50-151.2 5.9 42
1,3-Dichlorobenzene ND ug/m3 10/16/14 22:29 541-73-151.2 9.7 42
1,4-Dichlorobenzene ND ug/m3 10/16/14 22:29 106-46-751.2 8.3 42
Dichlorodifluoromethane ND ug/m3 10/16/14 22:29 75-71-842.4 4.6 42
1,1-Dichloroethane ND ug/m3 10/16/14 22:29 75-34-334.4 5.9 42
1,2-Dichloroethane ND ug/m3 10/16/14 22:29 107-06-217.2 5.0 42
1,1-Dichloroethene ND ug/m3 10/16/14 22:29 75-35-434.0 4.3 42
cis-1,2-Dichloroethene ND ug/m3 10/16/14 22:29 156-59-234.0 8.2 42
trans-1,2-Dichloroethene ND ug/m3 10/16/14 22:29 156-60-534.0 6.8 42
1,2-Dichloropropane ND ug/m3 10/16/14 22:29 78-87-539.5 6.4 42
cis-1,3-Dichloropropene ND ug/m3 10/16/14 22:29 10061-01-538.6 5.7 42
trans-1,3-Dichloropropene ND ug/m3 10/16/14 22:29 10061-02-638.6 6.3 42
Dichlorotetrafluoroethane ND ug/m3 10/16/14 22:29 76-14-259.6 10.5 42
Ethanol ND ug/m3 10/16/14 22:29 64-17-540.3 13.2 42
Ethyl acetate ND ug/m3 10/16/14 22:29 141-78-630.7 5.3 42
Ethylbenzene 236 ug/m3 10/16/14 22:29 100-41-437.0 7.5 42
4-Ethyltoluene ND ug/m3 10/16/14 22:29 622-96-842.0 7.3 42
n-Heptane ND ug/m3 10/16/14 22:29 142-82-534.9 6.8 42
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 22:29 87-68-392.4 17.3 42
n-Hexane ND ug/m3 10/16/14 22:29 110-54-330.2 4.2 42
2-Hexanone ND ug/m3 10/16/14 22:29 591-78-634.9 8.9 42
Methylene Chloride ND ug/m3 10/16/14 22:29 75-09-2148 9.7 42
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-6 (20') Lab ID: 10285159008 Collected: 10/10/14 08:43 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 22:29 108-10-134.9 7.2 42
Methyl-tert-butyl ether ND ug/m3 10/16/14 22:29 1634-04-430.7 3.7 42
Naphthalene ND ug/m3 10/16/14 22:29 91-20-3112 10.8 42
2-Propanol ND ug/m3 10/16/14 22:29 67-63-052.5 3.9 42
Propylene 18.7 ug/m3 10/16/14 22:29 115-07-114.7 4.6 42
Styrene ND ug/m3 10/16/14 22:29 100-42-536.5 5.7 42
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 22:29 79-34-529.3 9.8 42
Tetrachloroethene ND ug/m3 10/16/14 22:29 127-18-428.9 7.9 42
Tetrahydrofuran ND ug/m3 10/16/14 22:29 109-99-925.2 5.8 42
Toluene ND ug/m3 10/16/14 22:29 108-88-332.3 5.7 42
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 22:29 120-82-163.4 15.3 42
1,1,1-Trichloroethane ND ug/m3 10/16/14 22:29 71-55-646.6 5.8 42
1,1,2-Trichloroethane ND ug/m3 10/16/14 22:29 79-00-523.1 10.2 42
Trichloroethene ND ug/m3 10/16/14 22:29 79-01-623.1 7.5 42
Trichlorofluoromethane ND ug/m3 10/16/14 22:29 75-69-447.9 5.8 42
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 22:29 76-13-167.2 6.7 42
1,2,4-Trimethylbenzene ND ug/m3 10/16/14 22:29 95-63-642.0 5.1 42
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 22:29 108-67-842.0 8.7 42
Vinyl acetate ND ug/m3 10/16/14 22:29 108-05-430.1 14.6 42
Vinyl chloride ND ug/m3 10/16/14 22:29 75-01-410.9 3.9 42
m&p-Xylene 1100 ug/m3 10/16/14 22:29 179601-23-173.9 5.9 42
o-Xylene ND ug/m3 10/16/14 22:29 95-47-637.0 18.5 42
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-6 (24') Lab ID: 10285159009 Collected: 10/10/14 08:48 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 12.8 % 10/16/14 14:03 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 14:03 630-08-00.40 0.15 1
Methane ND % 10/16/14 14:03 74-82-84.0 0.48 1
Nitrogen 87.2 % 10/16/14 14:03 7727-37-98.0 0.053 1
Oxygen ND % 10/16/14 14:03 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone ND ug/m3 10/16/14 22:51 67-64-197.5 48.8 40.4
Benzene 252000 ug/m3 10/17/14 14:33 71-43-2 A33360 1220 10342.

4
Benzyl chloride ND ug/m3 10/16/14 22:51 100-44-742.4 21.3 40.4
Bromodichloromethane ND ug/m3 10/16/14 22:51 75-27-454.9 7.4 40.4
Bromoform ND ug/m3 10/16/14 22:51 75-25-284.8 13.0 40.4
Bromomethane ND ug/m3 10/16/14 22:51 74-83-931.9 10.9 40.4
1,3-Butadiene ND ug/m3 10/16/14 22:51 106-99-018.2 3.4 40.4
2-Butanone (MEK) ND ug/m3 10/16/14 22:51 78-93-324.2 11.0 40.4
Carbon disulfide ND ug/m3 10/16/14 22:51 75-15-025.5 2.9 40.4
Carbon tetrachloride ND ug/m3 10/16/14 22:51 56-23-525.9 12.9 40.4
Chlorobenzene ND ug/m3 10/16/14 22:51 108-90-738.0 4.3 40.4
Chloroethane ND ug/m3 10/16/14 22:51 75-00-321.8 6.5 40.4
Chloroform ND ug/m3 10/16/14 22:51 67-66-320.0 7.2 40.4
Chloromethane ND ug/m3 10/16/14 22:51 74-87-317.0 7.8 40.4
Cyclohexane 2140000 ug/m3 10/17/14 14:33 110-82-7 A3,E7240 1300 10342.

4
Dibromochloromethane ND ug/m3 10/16/14 22:51 124-48-169.9 35.0 40.4
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 22:51 106-93-463.0 9.5 40.4
1,2-Dichlorobenzene ND ug/m3 10/16/14 22:51 95-50-149.3 5.7 40.4
1,3-Dichlorobenzene ND ug/m3 10/16/14 22:51 541-73-149.3 9.4 40.4
1,4-Dichlorobenzene ND ug/m3 10/16/14 22:51 106-46-749.3 8.0 40.4
Dichlorodifluoromethane ND ug/m3 10/16/14 22:51 75-71-840.8 4.4 40.4
1,1-Dichloroethane ND ug/m3 10/16/14 22:51 75-34-333.1 5.7 40.4
1,2-Dichloroethane ND ug/m3 10/16/14 22:51 107-06-216.6 4.8 40.4
1,1-Dichloroethene ND ug/m3 10/16/14 22:51 75-35-432.7 4.2 40.4
cis-1,2-Dichloroethene ND ug/m3 10/16/14 22:51 156-59-232.7 7.9 40.4
trans-1,2-Dichloroethene ND ug/m3 10/16/14 22:51 156-60-532.7 6.6 40.4
1,2-Dichloropropane ND ug/m3 10/16/14 22:51 78-87-538.0 6.1 40.4
cis-1,3-Dichloropropene ND ug/m3 10/16/14 22:51 10061-01-537.2 5.5 40.4
trans-1,3-Dichloropropene ND ug/m3 10/16/14 22:51 10061-02-637.2 6.1 40.4
Dichlorotetrafluoroethane ND ug/m3 10/16/14 22:51 76-14-257.4 10.1 40.4
Ethanol ND ug/m3 10/16/14 22:51 64-17-538.8 12.7 40.4
Ethyl acetate ND ug/m3 10/16/14 22:51 141-78-629.5 5.1 40.4
Ethylbenzene 217 ug/m3 10/16/14 22:51 100-41-435.6 7.2 40.4
4-Ethyltoluene ND ug/m3 10/16/14 22:51 622-96-840.4 7.0 40.4
n-Heptane ND ug/m3 10/16/14 22:51 142-82-533.5 6.5 40.4
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 22:51 87-68-388.9 16.6 40.4
n-Hexane ND ug/m3 10/16/14 22:51 110-54-329.1 4.1 40.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-6 (24') Lab ID: 10285159009 Collected: 10/10/14 08:48 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

2-Hexanone ND ug/m3 10/16/14 22:51 591-78-633.5 8.6 40.4
Methylene Chloride ND ug/m3 10/16/14 22:51 75-09-2143 9.3 40.4
4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 22:51 108-10-133.5 6.9 40.4
Methyl-tert-butyl ether ND ug/m3 10/16/14 22:51 1634-04-429.5 3.6 40.4
Naphthalene ND ug/m3 10/16/14 22:51 91-20-3107 10.4 40.4
2-Propanol ND ug/m3 10/16/14 22:51 67-63-050.5 3.8 40.4
Propylene ND ug/m3 10/16/14 22:51 115-07-114.1 4.4 40.4
Styrene ND ug/m3 10/16/14 22:51 100-42-535.1 5.5 40.4
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 22:51 79-34-528.2 9.4 40.4
Tetrachloroethene ND ug/m3 10/16/14 22:51 127-18-427.8 7.6 40.4
Tetrahydrofuran ND ug/m3 10/16/14 22:51 109-99-924.2 5.6 40.4
Toluene ND ug/m3 10/16/14 22:51 108-88-331.1 5.5 40.4
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 22:51 120-82-161.0 14.7 40.4
1,1,1-Trichloroethane ND ug/m3 10/16/14 22:51 71-55-644.8 5.6 40.4
1,1,2-Trichloroethane ND ug/m3 10/16/14 22:51 79-00-522.2 9.8 40.4
Trichloroethene ND ug/m3 10/16/14 22:51 79-01-622.2 7.2 40.4
Trichlorofluoromethane ND ug/m3 10/16/14 22:51 75-69-446.1 5.6 40.4
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 22:51 76-13-164.6 6.5 40.4
1,2,4-Trimethylbenzene ND ug/m3 10/16/14 22:51 95-63-640.4 4.9 40.4
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 22:51 108-67-840.4 8.4 40.4
Vinyl acetate ND ug/m3 10/16/14 22:51 108-05-428.9 14.1 40.4
Vinyl chloride ND ug/m3 10/16/14 22:51 75-01-410.5 3.8 40.4
m&p-Xylene 258 ug/m3 10/16/14 22:51 179601-23-171.1 5.7 40.4
o-Xylene ND ug/m3 10/16/14 22:51 95-47-635.6 17.8 40.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-7 (15') Lab ID: 10285159010 Collected: 10/09/14 17:50 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 5.6 % 10/16/14 14:23 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 14:23 630-08-00.40 0.15 1
Methane ND % 10/16/14 14:23 74-82-84.0 0.48 1
Nitrogen 81.4 % 10/16/14 14:23 7727-37-98.0 0.053 1
Oxygen 13.0 % 10/16/14 14:23 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 93.7 ug/m3 10/17/14 17:00 67-64-143.5 21.7 18
Benzene 16.4 ug/m3 10/17/14 17:00 71-43-25.8 2.1 18
Benzyl chloride ND ug/m3 10/17/14 17:00 100-44-718.9 9.5 18
Bromodichloromethane ND ug/m3 10/17/14 17:00 75-27-424.5 3.3 18
Bromoform ND ug/m3 10/17/14 17:00 75-25-237.8 5.8 18
Bromomethane ND ug/m3 10/17/14 17:00 74-83-914.2 4.9 18
1,3-Butadiene ND ug/m3 10/17/14 17:00 106-99-08.1 1.5 18
2-Butanone (MEK) ND ug/m3 10/17/14 17:00 78-93-310.8 4.9 18
Carbon disulfide ND ug/m3 10/17/14 17:00 75-15-011.3 1.3 18
Carbon tetrachloride ND ug/m3 10/17/14 17:00 56-23-511.5 5.8 18
Chlorobenzene ND ug/m3 10/17/14 17:00 108-90-716.9 1.9 18
Chloroethane ND ug/m3 10/17/14 17:00 75-00-39.7 2.9 18
Chloroform ND ug/m3 10/17/14 17:00 67-66-38.9 3.2 18
Chloromethane ND ug/m3 10/17/14 17:00 74-87-37.6 3.5 18
Cyclohexane 130 ug/m3 10/17/14 17:00 110-82-712.6 2.3 18
Dibromochloromethane ND ug/m3 10/17/14 17:00 124-48-131.1 15.6 18
1,2-Dibromoethane (EDB) ND ug/m3 10/17/14 17:00 106-93-428.1 4.2 18
1,2-Dichlorobenzene ND ug/m3 10/17/14 17:00 95-50-122.0 2.5 18
1,3-Dichlorobenzene ND ug/m3 10/17/14 17:00 541-73-122.0 4.2 18
1,4-Dichlorobenzene ND ug/m3 10/17/14 17:00 106-46-722.0 3.6 18
Dichlorodifluoromethane ND ug/m3 10/17/14 17:00 75-71-818.2 2.0 18
1,1-Dichloroethane ND ug/m3 10/17/14 17:00 75-34-314.8 2.5 18
1,2-Dichloroethane ND ug/m3 10/17/14 17:00 107-06-27.4 2.1 18
1,1-Dichloroethene ND ug/m3 10/17/14 17:00 75-35-414.6 1.9 18
cis-1,2-Dichloroethene ND ug/m3 10/17/14 17:00 156-59-214.6 3.5 18
trans-1,2-Dichloroethene ND ug/m3 10/17/14 17:00 156-60-514.6 2.9 18
1,2-Dichloropropane ND ug/m3 10/17/14 17:00 78-87-516.9 2.7 18
cis-1,3-Dichloropropene ND ug/m3 10/17/14 17:00 10061-01-516.6 2.4 18
trans-1,3-Dichloropropene ND ug/m3 10/17/14 17:00 10061-02-616.6 2.7 18
Dichlorotetrafluoroethane ND ug/m3 10/17/14 17:00 76-14-225.6 4.5 18
Ethanol ND ug/m3 10/17/14 17:00 64-17-517.3 5.7 18
Ethyl acetate ND ug/m3 10/17/14 17:00 141-78-613.1 2.3 18
Ethylbenzene 20.5 ug/m3 10/17/14 17:00 100-41-415.8 3.2 18
4-Ethyltoluene ND ug/m3 10/17/14 17:00 622-96-818.0 3.1 18
n-Heptane ND ug/m3 10/17/14 17:00 142-82-514.9 2.9 18
Hexachloro-1,3-butadiene ND ug/m3 10/17/14 17:00 87-68-339.6 7.4 18
n-Hexane 22.9 ug/m3 10/17/14 17:00 110-54-313.0 1.8 18
2-Hexanone ND ug/m3 10/17/14 17:00 591-78-614.9 3.8 18
Methylene Chloride 1090 ug/m3 10/17/14 17:00 75-09-263.5 4.2 18
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-7 (15') Lab ID: 10285159010 Collected: 10/09/14 17:50 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/17/14 17:00 108-10-114.9 3.1 18
Methyl-tert-butyl ether ND ug/m3 10/17/14 17:00 1634-04-413.1 1.6 18
Naphthalene ND ug/m3 10/17/14 17:00 91-20-347.9 4.6 18
2-Propanol ND ug/m3 10/17/14 17:00 67-63-022.5 1.7 18
Propylene ND ug/m3 10/17/14 17:00 115-07-16.3 2.0 18
Styrene ND ug/m3 10/17/14 17:00 100-42-515.7 2.4 18
1,1,2,2-Tetrachloroethane ND ug/m3 10/17/14 17:00 79-34-512.6 4.2 18
Tetrachloroethene ND ug/m3 10/17/14 17:00 127-18-412.4 3.4 18
Tetrahydrofuran ND ug/m3 10/17/14 17:00 109-99-910.8 2.5 18
Toluene 93.7 ug/m3 10/17/14 17:00 108-88-313.9 2.4 18
1,2,4-Trichlorobenzene ND ug/m3 10/17/14 17:00 120-82-127.2 6.6 18
1,1,1-Trichloroethane ND ug/m3 10/17/14 17:00 71-55-620.0 2.5 18
1,1,2-Trichloroethane ND ug/m3 10/17/14 17:00 79-00-59.9 4.4 18
Trichloroethene ND ug/m3 10/17/14 17:00 79-01-69.9 3.2 18
Trichlorofluoromethane ND ug/m3 10/17/14 17:00 75-69-420.5 2.5 18
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/17/14 17:00 76-13-128.8 2.9 18
1,2,4-Trimethylbenzene ND ug/m3 10/17/14 17:00 95-63-618.0 2.2 18
1,3,5-Trimethylbenzene ND ug/m3 10/17/14 17:00 108-67-818.0 3.7 18
Vinyl acetate ND ug/m3 10/17/14 17:00 108-05-412.9 6.3 18
Vinyl chloride ND ug/m3 10/17/14 17:00 75-01-44.7 1.7 18
m&p-Xylene 87.7 ug/m3 10/17/14 17:00 179601-23-131.7 2.5 18
o-Xylene 24.5 ug/m3 10/17/14 17:00 95-47-615.8 7.9 18
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-7 (20') Lab ID: 10285159011 Collected: 10/09/14 18:00 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 6.8 % 10/16/14 14:36 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 14:36 630-08-00.40 0.15 1
Methane ND % 10/16/14 14:36 74-82-84.0 0.48 1
Nitrogen 82.8 % 10/16/14 14:36 7727-37-98.0 0.053 1
Oxygen 10.4 % 10/16/14 14:36 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 53.8 ug/m3 10/16/14 19:54 67-64-14.9 2.4 2.02
Benzene 13.5 ug/m3 10/16/14 19:54 71-43-20.66 0.24 2.02
Benzyl chloride ND ug/m3 10/16/14 19:54 100-44-72.1 1.1 2.02
Bromodichloromethane ND ug/m3 10/16/14 19:54 75-27-42.7 0.37 2.02
Bromoform ND ug/m3 10/16/14 19:54 75-25-24.2 0.65 2.02
Bromomethane ND ug/m3 10/16/14 19:54 74-83-91.6 0.55 2.02
1,3-Butadiene ND ug/m3 10/16/14 19:54 106-99-00.91 0.17 2.02
2-Butanone (MEK) 6.8 ug/m3 10/16/14 19:54 78-93-31.2 0.55 2.02
Carbon disulfide 4.9 ug/m3 10/16/14 19:54 75-15-01.3 0.15 2.02
Carbon tetrachloride ND ug/m3 10/16/14 19:54 56-23-51.3 0.65 2.02
Chlorobenzene ND ug/m3 10/16/14 19:54 108-90-71.9 0.21 2.02
Chloroethane ND ug/m3 10/16/14 19:54 75-00-31.1 0.33 2.02
Chloroform ND ug/m3 10/16/14 19:54 67-66-31.0 0.36 2.02
Chloromethane 1.0 ug/m3 10/16/14 19:54 74-87-30.85 0.39 2.02
Cyclohexane 4.5 ug/m3 10/16/14 19:54 110-82-71.4 0.25 2.02
Dibromochloromethane ND ug/m3 10/16/14 19:54 124-48-13.5 1.7 2.02
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 19:54 106-93-43.2 0.47 2.02
1,2-Dichlorobenzene ND ug/m3 10/16/14 19:54 95-50-12.5 0.28 2.02
1,3-Dichlorobenzene ND ug/m3 10/16/14 19:54 541-73-12.5 0.47 2.02
1,4-Dichlorobenzene ND ug/m3 10/16/14 19:54 106-46-72.5 0.40 2.02
Dichlorodifluoromethane ND ug/m3 10/16/14 19:54 75-71-82.0 0.22 2.02
1,1-Dichloroethane ND ug/m3 10/16/14 19:54 75-34-31.7 0.28 2.02
1,2-Dichloroethane ND ug/m3 10/16/14 19:54 107-06-20.83 0.24 2.02
1,1-Dichloroethene ND ug/m3 10/16/14 19:54 75-35-41.6 0.21 2.02
cis-1,2-Dichloroethene ND ug/m3 10/16/14 19:54 156-59-21.6 0.40 2.02
trans-1,2-Dichloroethene ND ug/m3 10/16/14 19:54 156-60-51.6 0.33 2.02
1,2-Dichloropropane ND ug/m3 10/16/14 19:54 78-87-51.9 0.31 2.02
cis-1,3-Dichloropropene ND ug/m3 10/16/14 19:54 10061-01-51.9 0.27 2.02
trans-1,3-Dichloropropene ND ug/m3 10/16/14 19:54 10061-02-61.9 0.31 2.02
Dichlorotetrafluoroethane ND ug/m3 10/16/14 19:54 76-14-22.9 0.50 2.02
Ethanol 12.6 ug/m3 10/16/14 19:54 64-17-51.9 0.64 2.02
Ethyl acetate ND ug/m3 10/16/14 19:54 141-78-61.5 0.25 2.02
Ethylbenzene 64.7 ug/m3 10/16/14 19:54 100-41-41.8 0.36 2.02
4-Ethyltoluene 7.0 ug/m3 10/16/14 19:54 622-96-82.0 0.35 2.02
n-Heptane 13.5 ug/m3 10/16/14 19:54 142-82-51.7 0.33 2.02
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 19:54 87-68-34.4 0.83 2.02
n-Hexane 14.9 ug/m3 10/16/14 19:54 110-54-31.5 0.20 2.02
2-Hexanone ND ug/m3 10/16/14 19:54 591-78-61.7 0.43 2.02
Methylene Chloride 34.9 ug/m3 10/16/14 19:54 75-09-27.1 0.47 2.02
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-7 (20') Lab ID: 10285159011 Collected: 10/09/14 18:00 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) 1.8 ug/m3 10/16/14 19:54 108-10-11.7 0.35 2.02
Methyl-tert-butyl ether ND ug/m3 10/16/14 19:54 1634-04-41.5 0.18 2.02
Naphthalene ND ug/m3 10/16/14 19:54 91-20-35.4 0.52 2.02
2-Propanol ND ug/m3 10/16/14 19:54 67-63-02.5 0.19 2.02
Propylene 2.4 ug/m3 10/16/14 19:54 115-07-10.71 0.22 2.02
Styrene ND ug/m3 10/16/14 19:54 100-42-51.8 0.27 2.02
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 19:54 79-34-51.4 0.47 2.02
Tetrachloroethene ND ug/m3 10/16/14 19:54 127-18-41.4 0.38 2.02
Tetrahydrofuran ND ug/m3 10/16/14 19:54 109-99-91.2 0.28 2.02
Toluene 277 ug/m3 10/17/14 15:36 108-88-3 IS15.6 2.7 20.2
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 19:54 120-82-13.1 0.74 2.02
1,1,1-Trichloroethane ND ug/m3 10/16/14 19:54 71-55-62.2 0.28 2.02
1,1,2-Trichloroethane ND ug/m3 10/16/14 19:54 79-00-51.1 0.49 2.02
Trichloroethene ND ug/m3 10/16/14 19:54 79-01-61.1 0.36 2.02
Trichlorofluoromethane 32.5 ug/m3 10/16/14 19:54 75-69-42.3 0.28 2.02
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 19:54 76-13-13.2 0.32 2.02
1,2,4-Trimethylbenzene 8.3 ug/m3 10/16/14 19:54 95-63-62.0 0.25 2.02
1,3,5-Trimethylbenzene 2.0 ug/m3 10/16/14 19:54 108-67-82.0 0.42 2.02
Vinyl acetate ND ug/m3 10/16/14 19:54 108-05-41.4 0.70 2.02
Vinyl chloride ND ug/m3 10/16/14 19:54 75-01-40.53 0.19 2.02
m&p-Xylene 284 ug/m3 10/16/14 19:54 179601-23-13.6 0.28 2.02
o-Xylene 75.9 ug/m3 10/16/14 19:54 95-47-61.8 0.89 2.02
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-7 (24') Lab ID: 10285159012 Collected: 10/09/14 18:10 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide 7.1 % 10/16/14 14:48 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 14:48 630-08-00.40 0.15 1
Methane ND % 10/16/14 14:48 74-82-84.0 0.48 1
Nitrogen 83.3 % 10/16/14 14:48 7727-37-98.0 0.053 1
Oxygen 9.6 % 10/16/14 14:48 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 142 ug/m3 10/16/14 20:24 67-64-15.3 2.6 2.19
Benzene 3.3 ug/m3 10/16/14 20:24 71-43-20.71 0.26 2.19
Benzyl chloride ND ug/m3 10/16/14 20:24 100-44-72.3 1.2 2.19
Bromodichloromethane ND ug/m3 10/16/14 20:24 75-27-43.0 0.40 2.19
Bromoform ND ug/m3 10/16/14 20:24 75-25-24.6 0.71 2.19
Bromomethane ND ug/m3 10/16/14 20:24 74-83-91.7 0.59 2.19
1,3-Butadiene ND ug/m3 10/16/14 20:24 106-99-00.99 0.19 2.19
2-Butanone (MEK) 2.3 ug/m3 10/16/14 20:24 78-93-31.3 0.60 2.19
Carbon disulfide 26.2 ug/m3 10/16/14 20:24 75-15-01.4 0.16 2.19
Carbon tetrachloride ND ug/m3 10/16/14 20:24 56-23-51.4 0.70 2.19
Chlorobenzene ND ug/m3 10/16/14 20:24 108-90-72.1 0.23 2.19
Chloroethane ND ug/m3 10/16/14 20:24 75-00-31.2 0.35 2.19
Chloroform ND ug/m3 10/16/14 20:24 67-66-31.1 0.39 2.19
Chloromethane 3.2 ug/m3 10/16/14 20:24 74-87-30.92 0.42 2.19
Cyclohexane 2.6 ug/m3 10/16/14 20:24 110-82-71.5 0.28 2.19
Dibromochloromethane ND ug/m3 10/16/14 20:24 124-48-13.8 1.9 2.19
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 20:24 106-93-43.4 0.51 2.19
1,2-Dichlorobenzene ND ug/m3 10/16/14 20:24 95-50-12.7 0.31 2.19
1,3-Dichlorobenzene ND ug/m3 10/16/14 20:24 541-73-12.7 0.51 2.19
1,4-Dichlorobenzene ND ug/m3 10/16/14 20:24 106-46-72.7 0.43 2.19
Dichlorodifluoromethane 5.9 ug/m3 10/16/14 20:24 75-71-82.2 0.24 2.19
1,1-Dichloroethane ND ug/m3 10/16/14 20:24 75-34-31.8 0.31 2.19
1,2-Dichloroethane ND ug/m3 10/16/14 20:24 107-06-20.90 0.26 2.19
1,1-Dichloroethene ND ug/m3 10/16/14 20:24 75-35-41.8 0.23 2.19
cis-1,2-Dichloroethene ND ug/m3 10/16/14 20:24 156-59-21.8 0.43 2.19
trans-1,2-Dichloroethene ND ug/m3 10/16/14 20:24 156-60-51.8 0.36 2.19
1,2-Dichloropropane ND ug/m3 10/16/14 20:24 78-87-52.1 0.33 2.19
cis-1,3-Dichloropropene ND ug/m3 10/16/14 20:24 10061-01-52.0 0.30 2.19
trans-1,3-Dichloropropene ND ug/m3 10/16/14 20:24 10061-02-62.0 0.33 2.19
Dichlorotetrafluoroethane ND ug/m3 10/16/14 20:24 76-14-23.1 0.55 2.19
Ethanol 62.4 ug/m3 10/16/14 20:24 64-17-52.1 0.69 2.19
Ethyl acetate ND ug/m3 10/16/14 20:24 141-78-61.6 0.28 2.19
Ethylbenzene 4.3 ug/m3 10/16/14 20:24 100-41-41.9 0.39 2.19
4-Ethyltoluene ND ug/m3 10/16/14 20:24 622-96-82.2 0.38 2.19
n-Heptane 2.7 ug/m3 10/16/14 20:24 142-82-51.8 0.35 2.19
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 20:24 87-68-34.8 0.90 2.19
n-Hexane 93.7 ug/m3 10/16/14 20:24 110-54-31.6 0.22 2.19
2-Hexanone ND ug/m3 10/16/14 20:24 591-78-61.8 0.47 2.19
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-7 (24') Lab ID: 10285159012 Collected: 10/09/14 18:10 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

Methylene Chloride 1600 ug/m3 10/16/14 20:24 75-09-2 1M,C0,
E

7.7 0.51 2.19

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 20:24 108-10-11.8 0.37 2.19
Methyl-tert-butyl ether ND ug/m3 10/16/14 20:24 1634-04-41.6 0.19 2.19
Naphthalene ND ug/m3 10/16/14 20:24 91-20-35.8 0.57 2.19
2-Propanol ND ug/m3 10/16/14 20:24 67-63-02.7 0.20 2.19
Propylene 4.2 ug/m3 10/16/14 20:24 115-07-10.77 0.24 2.19
Styrene ND ug/m3 10/16/14 20:24 100-42-51.9 0.30 2.19
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 20:24 79-34-51.5 0.51 2.19
Tetrachloroethene ND ug/m3 10/16/14 20:24 127-18-41.5 0.41 2.19
Tetrahydrofuran ND ug/m3 10/16/14 20:24 109-99-91.3 0.30 2.19
Toluene 37.7 ug/m3 10/16/14 20:24 108-88-31.7 0.30 2.19
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 20:24 120-82-13.3 0.80 2.19
1,1,1-Trichloroethane ND ug/m3 10/16/14 20:24 71-55-62.4 0.30 2.19
1,1,2-Trichloroethane ND ug/m3 10/16/14 20:24 79-00-51.2 0.53 2.19
Trichloroethene 1.9 ug/m3 10/16/14 20:24 79-01-61.2 0.39 2.19
Trichlorofluoromethane 5.8 ug/m3 10/16/14 20:24 75-69-42.5 0.30 2.19
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 20:24 76-13-13.5 0.35 2.19
1,2,4-Trimethylbenzene ND ug/m3 10/16/14 20:24 95-63-62.2 0.27 2.19
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 20:24 108-67-82.2 0.45 2.19
Vinyl acetate 96.1 ug/m3 10/16/14 20:24 108-05-41.6 0.76 2.19
Vinyl chloride ND ug/m3 10/16/14 20:24 75-01-40.57 0.20 2.19
m&p-Xylene 16.9 ug/m3 10/16/14 20:24 179601-23-13.9 0.31 2.19
o-Xylene 4.8 ug/m3 10/16/14 20:24 95-47-61.9 0.97 2.19
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-8 (15') Lab ID: 10285159013 Collected: 10/09/14 15:40 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide ND % 10/16/14 15:03 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 15:03 630-08-00.40 0.15 1
Methane ND % 10/16/14 15:03 74-82-84.0 0.48 1
Nitrogen 80.5 % 10/16/14 15:03 7727-37-98.0 0.053 1
Oxygen 19.0 % 10/16/14 15:03 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 75.4 ug/m3 10/16/14 21:22 67-64-15.8 2.9 2.4
Benzene 209 ug/m3 10/17/14 13:11 71-43-2 A362.4 22.7 192
Benzyl chloride ND ug/m3 10/16/14 21:22 100-44-72.5 1.3 2.4
Bromodichloromethane ND ug/m3 10/16/14 21:22 75-27-43.3 0.44 2.4
Bromoform ND ug/m3 10/16/14 21:22 75-25-25.0 0.78 2.4
Bromomethane ND ug/m3 10/16/14 21:22 74-83-91.9 0.65 2.4
1,3-Butadiene ND ug/m3 10/16/14 21:22 106-99-01.1 0.20 2.4
2-Butanone (MEK) ND ug/m3 10/16/14 21:22 78-93-31.4 0.66 2.4
Carbon disulfide 2.7 ug/m3 10/16/14 21:22 75-15-01.5 0.17 2.4
Carbon tetrachloride ND ug/m3 10/16/14 21:22 56-23-51.5 0.77 2.4
Chlorobenzene ND ug/m3 10/16/14 21:22 108-90-72.3 0.25 2.4
Chloroethane ND ug/m3 10/16/14 21:22 75-00-31.3 0.39 2.4
Chloroform ND ug/m3 10/16/14 21:22 67-66-31.2 0.43 2.4
Chloromethane ND ug/m3 10/16/14 21:22 74-87-31.0 0.46 2.4
Cyclohexane 1360 ug/m3 10/17/14 13:11 110-82-7 A3134 24.2 192
Dibromochloromethane ND ug/m3 10/16/14 21:22 124-48-14.2 2.1 2.4
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 21:22 106-93-43.7 0.56 2.4
1,2-Dichlorobenzene ND ug/m3 10/16/14 21:22 95-50-12.9 0.34 2.4
1,3-Dichlorobenzene ND ug/m3 10/16/14 21:22 541-73-12.9 0.56 2.4
1,4-Dichlorobenzene ND ug/m3 10/16/14 21:22 106-46-72.9 0.48 2.4
Dichlorodifluoromethane 2.7 ug/m3 10/16/14 21:22 75-71-82.4 0.26 2.4
1,1-Dichloroethane ND ug/m3 10/16/14 21:22 75-34-32.0 0.34 2.4
1,2-Dichloroethane ND ug/m3 10/16/14 21:22 107-06-20.98 0.29 2.4
1,1-Dichloroethene ND ug/m3 10/16/14 21:22 75-35-41.9 0.25 2.4
cis-1,2-Dichloroethene ND ug/m3 10/16/14 21:22 156-59-21.9 0.47 2.4
trans-1,2-Dichloroethene ND ug/m3 10/16/14 21:22 156-60-51.9 0.39 2.4
1,2-Dichloropropane ND ug/m3 10/16/14 21:22 78-87-52.3 0.36 2.4
cis-1,3-Dichloropropene ND ug/m3 10/16/14 21:22 10061-01-52.2 0.33 2.4
trans-1,3-Dichloropropene ND ug/m3 10/16/14 21:22 10061-02-62.2 0.36 2.4
Dichlorotetrafluoroethane ND ug/m3 10/16/14 21:22 76-14-23.4 0.60 2.4
Ethanol 63.5 ug/m3 10/16/14 21:22 64-17-52.3 0.76 2.4
Ethyl acetate ND ug/m3 10/16/14 21:22 141-78-61.8 0.30 2.4
Ethylbenzene 86.4 ug/m3 10/16/14 21:22 100-41-42.1 0.43 2.4
4-Ethyltoluene 2.9 ug/m3 10/16/14 21:22 622-96-82.4 0.42 2.4
n-Heptane ND ug/m3 10/16/14 21:22 142-82-52.0 0.39 2.4
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 21:22 87-68-35.3 0.99 2.4
n-Hexane 6.7 ug/m3 10/16/14 21:22 110-54-31.7 0.24 2.4
2-Hexanone ND ug/m3 10/16/14 21:22 591-78-62.0 0.51 2.4
Methylene Chloride ND ug/m3 10/16/14 21:22 75-09-28.5 0.55 2.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-8 (15') Lab ID: 10285159013 Collected: 10/09/14 15:40 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 21:22 108-10-12.0 0.41 2.4
Methyl-tert-butyl ether ND ug/m3 10/16/14 21:22 1634-04-41.8 0.21 2.4
Naphthalene ND ug/m3 10/16/14 21:22 91-20-36.4 0.62 2.4
2-Propanol 8.7 ug/m3 10/16/14 21:22 67-63-03.0 0.22 2.4
Propylene ND ug/m3 10/16/14 21:22 115-07-10.84 0.26 2.4
Styrene ND ug/m3 10/16/14 21:22 100-42-52.1 0.32 2.4
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 21:22 79-34-51.7 0.56 2.4
Tetrachloroethene ND ug/m3 10/16/14 21:22 127-18-41.7 0.45 2.4
Tetrahydrofuran ND ug/m3 10/16/14 21:22 109-99-91.4 0.33 2.4
Toluene 168 ug/m3 10/16/14 21:22 108-88-31.8 0.32 2.4
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 21:22 120-82-13.6 0.87 2.4
1,1,1-Trichloroethane ND ug/m3 10/16/14 21:22 71-55-62.7 0.33 2.4
1,1,2-Trichloroethane ND ug/m3 10/16/14 21:22 79-00-51.3 0.58 2.4
Trichloroethene ND ug/m3 10/16/14 21:22 79-01-61.3 0.43 2.4
Trichlorofluoromethane 231 ug/m3 10/16/14 21:22 75-69-42.7 0.33 2.4
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 21:22 76-13-13.8 0.38 2.4
1,2,4-Trimethylbenzene ND ug/m3 10/16/14 21:22 95-63-62.4 0.29 2.4
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 21:22 108-67-82.4 0.50 2.4
Vinyl acetate ND ug/m3 10/16/14 21:22 108-05-41.7 0.84 2.4
Vinyl chloride ND ug/m3 10/16/14 21:22 75-01-40.62 0.22 2.4
m&p-Xylene 211 ug/m3 10/16/14 21:22 179601-23-14.2 0.34 2.4
o-Xylene 47.6 ug/m3 10/16/14 21:22 95-47-62.1 1.1 2.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-8 (20') Lab ID: 10285159014 Collected: 10/09/14 15:50 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide ND % 10/16/14 15:15 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 15:15 630-08-00.40 0.15 1
Methane ND % 10/16/14 15:15 74-82-84.0 0.48 1
Nitrogen 80.2 % 10/16/14 15:15 7727-37-98.0 0.053 1
Oxygen 19.2 % 10/16/14 15:15 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone ND ug/m3 10/16/14 22:06 67-64-1106 52.9 43.8
Benzene 1380 ug/m3 10/16/14 22:06 71-43-214.2 5.2 43.8
Benzyl chloride ND ug/m3 10/16/14 22:06 100-44-746.0 23.0 43.8
Bromodichloromethane ND ug/m3 10/16/14 22:06 75-27-459.6 8.0 43.8
Bromoform ND ug/m3 10/16/14 22:06 75-25-292.0 14.1 43.8
Bromomethane ND ug/m3 10/16/14 22:06 74-83-934.6 11.8 43.8
1,3-Butadiene ND ug/m3 10/16/14 22:06 106-99-019.7 3.7 43.8
2-Butanone (MEK) ND ug/m3 10/16/14 22:06 78-93-326.3 12.0 43.8
Carbon disulfide ND ug/m3 10/16/14 22:06 75-15-027.6 3.2 43.8
Carbon tetrachloride ND ug/m3 10/16/14 22:06 56-23-528.0 14.0 43.8
Chlorobenzene ND ug/m3 10/16/14 22:06 108-90-741.2 4.6 43.8
Chloroethane ND ug/m3 10/16/14 22:06 75-00-323.7 7.1 43.8
Chloroform ND ug/m3 10/16/14 22:06 67-66-321.7 7.8 43.8
Chloromethane ND ug/m3 10/16/14 22:06 74-87-318.4 8.4 43.8
Cyclohexane 12300 ug/m3 10/17/14 13:32 110-82-7 A3245 44.2 350.4
Dibromochloromethane ND ug/m3 10/16/14 22:06 124-48-175.8 37.9 43.8
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 22:06 106-93-468.3 10.2 43.8
1,2-Dichlorobenzene ND ug/m3 10/16/14 22:06 95-50-153.4 6.2 43.8
1,3-Dichlorobenzene ND ug/m3 10/16/14 22:06 541-73-153.4 10.2 43.8
1,4-Dichlorobenzene ND ug/m3 10/16/14 22:06 106-46-753.4 8.7 43.8
Dichlorodifluoromethane ND ug/m3 10/16/14 22:06 75-71-844.2 4.8 43.8
1,1-Dichloroethane ND ug/m3 10/16/14 22:06 75-34-335.9 6.1 43.8
1,2-Dichloroethane ND ug/m3 10/16/14 22:06 107-06-218.0 5.2 43.8
1,1-Dichloroethene ND ug/m3 10/16/14 22:06 75-35-435.5 4.5 43.8
cis-1,2-Dichloroethene ND ug/m3 10/16/14 22:06 156-59-235.5 8.6 43.8
trans-1,2-Dichloroethene ND ug/m3 10/16/14 22:06 156-60-535.5 7.1 43.8
1,2-Dichloropropane ND ug/m3 10/16/14 22:06 78-87-541.2 6.7 43.8
cis-1,3-Dichloropropene ND ug/m3 10/16/14 22:06 10061-01-540.3 6.0 43.8
trans-1,3-Dichloropropene ND ug/m3 10/16/14 22:06 10061-02-640.3 6.6 43.8
Dichlorotetrafluoroethane ND ug/m3 10/16/14 22:06 76-14-262.2 10.9 43.8
Ethanol ND ug/m3 10/16/14 22:06 64-17-542.0 13.8 43.8
Ethyl acetate ND ug/m3 10/16/14 22:06 141-78-632.0 5.5 43.8
Ethylbenzene ND ug/m3 10/16/14 22:06 100-41-438.5 7.8 43.8
4-Ethyltoluene ND ug/m3 10/16/14 22:06 622-96-843.8 7.6 43.8
n-Heptane ND ug/m3 10/16/14 22:06 142-82-536.4 7.1 43.8
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 22:06 87-68-396.4 18.0 43.8
n-Hexane ND ug/m3 10/16/14 22:06 110-54-331.5 4.4 43.8
2-Hexanone ND ug/m3 10/16/14 22:06 591-78-636.4 9.3 43.8
Methylene Chloride ND ug/m3 10/16/14 22:06 75-09-2155 10.1 43.8
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-8 (20') Lab ID: 10285159014 Collected: 10/09/14 15:50 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 22:06 108-10-136.4 7.5 43.8
Methyl-tert-butyl ether ND ug/m3 10/16/14 22:06 1634-04-432.0 3.9 43.8
Naphthalene ND ug/m3 10/16/14 22:06 91-20-3117 11.3 43.8
2-Propanol ND ug/m3 10/16/14 22:06 67-63-054.8 4.1 43.8
Propylene ND ug/m3 10/16/14 22:06 115-07-115.3 4.8 43.8
Styrene ND ug/m3 10/16/14 22:06 100-42-538.1 5.9 43.8
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 22:06 79-34-530.6 10.2 43.8
Tetrachloroethene ND ug/m3 10/16/14 22:06 127-18-430.2 8.2 43.8
Tetrahydrofuran ND ug/m3 10/16/14 22:06 109-99-926.3 6.1 43.8
Toluene ND ug/m3 10/16/14 22:06 108-88-333.7 5.9 43.8
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 22:06 120-82-166.1 15.9 43.8
1,1,1-Trichloroethane ND ug/m3 10/16/14 22:06 71-55-648.6 6.1 43.8
1,1,2-Trichloroethane ND ug/m3 10/16/14 22:06 79-00-524.1 10.6 43.8
Trichloroethene ND ug/m3 10/16/14 22:06 79-01-624.1 7.8 43.8
Trichlorofluoromethane 112 ug/m3 10/16/14 22:06 75-69-449.9 6.0 43.8
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 22:06 76-13-170.1 7.0 43.8
1,2,4-Trimethylbenzene ND ug/m3 10/16/14 22:06 95-63-643.8 5.3 43.8
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 22:06 108-67-843.8 9.1 43.8
Vinyl acetate ND ug/m3 10/16/14 22:06 108-05-431.4 15.2 43.8
Vinyl chloride ND ug/m3 10/16/14 22:06 75-01-411.4 4.1 43.8
m&p-Xylene 134 ug/m3 10/16/14 22:06 179601-23-177.1 6.1 43.8
o-Xylene ND ug/m3 10/16/14 22:06 95-47-638.5 19.3 43.8
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-8 (24') Lab ID: 10285159015 Collected: 10/09/14 17:00 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: Method 3C GasesMethod 3C AIR - Fixed Gases

Carbon dioxide ND % 10/16/14 15:26 124-38-92.0 0.26 1
Carbon monoxide ND % 10/16/14 15:26 630-08-00.40 0.15 1
Methane ND % 10/16/14 15:26 74-82-84.0 0.48 1
Nitrogen 79.3 % 10/16/14 15:26 7727-37-98.0 0.053 1
Oxygen 19.4 % 10/16/14 15:26 7782-44-72.0 0.064 1

Analytical Method: TO-15TO15 MSV AIR

Acetone 115 ug/m3 10/16/14 21:44 67-64-1111 55.3 45.8
Benzene 1380 ug/m3 10/16/14 21:44 71-43-214.9 5.4 45.8
Benzyl chloride ND ug/m3 10/16/14 21:44 100-44-748.1 24.1 45.8
Bromodichloromethane ND ug/m3 10/16/14 21:44 75-27-462.3 8.3 45.8
Bromoform ND ug/m3 10/16/14 21:44 75-25-296.2 14.8 45.8
Bromomethane ND ug/m3 10/16/14 21:44 74-83-936.2 12.4 45.8
1,3-Butadiene ND ug/m3 10/16/14 21:44 106-99-020.6 3.9 45.8
2-Butanone (MEK) ND ug/m3 10/16/14 21:44 78-93-327.5 12.5 45.8
Carbon disulfide ND ug/m3 10/16/14 21:44 75-15-028.9 3.3 45.8
Carbon tetrachloride ND ug/m3 10/16/14 21:44 56-23-529.3 14.7 45.8
Chlorobenzene ND ug/m3 10/16/14 21:44 108-90-743.1 4.9 45.8
Chloroethane ND ug/m3 10/16/14 21:44 75-00-324.7 7.4 45.8
Chloroform ND ug/m3 10/16/14 21:44 67-66-322.7 8.2 45.8
Chloromethane ND ug/m3 10/16/14 21:44 74-87-319.2 8.8 45.8
Cyclohexane 17000 ug/m3 10/17/14 14:13 110-82-7 A3513 92.3 732.8
Dibromochloromethane ND ug/m3 10/16/14 21:44 124-48-179.2 39.7 45.8
1,2-Dibromoethane (EDB) ND ug/m3 10/16/14 21:44 106-93-471.4 10.7 45.8
1,2-Dichlorobenzene ND ug/m3 10/16/14 21:44 95-50-155.9 6.5 45.8
1,3-Dichlorobenzene ND ug/m3 10/16/14 21:44 541-73-155.9 10.6 45.8
1,4-Dichlorobenzene ND ug/m3 10/16/14 21:44 106-46-755.9 9.1 45.8
Dichlorodifluoromethane ND ug/m3 10/16/14 21:44 75-71-846.3 5.0 45.8
1,1-Dichloroethane ND ug/m3 10/16/14 21:44 75-34-337.6 6.4 45.8
1,2-Dichloroethane ND ug/m3 10/16/14 21:44 107-06-218.8 5.5 45.8
1,1-Dichloroethene ND ug/m3 10/16/14 21:44 75-35-437.1 4.7 45.8
cis-1,2-Dichloroethene ND ug/m3 10/16/14 21:44 156-59-237.1 9.0 45.8
trans-1,2-Dichloroethene ND ug/m3 10/16/14 21:44 156-60-537.1 7.5 45.8
1,2-Dichloropropane ND ug/m3 10/16/14 21:44 78-87-543.1 7.0 45.8
cis-1,3-Dichloropropene ND ug/m3 10/16/14 21:44 10061-01-542.1 6.2 45.8
trans-1,3-Dichloropropene ND ug/m3 10/16/14 21:44 10061-02-642.1 6.9 45.8
Dichlorotetrafluoroethane ND ug/m3 10/16/14 21:44 76-14-265.0 11.4 45.8
Ethanol ND ug/m3 10/16/14 21:44 64-17-544.0 14.4 45.8
Ethyl acetate ND ug/m3 10/16/14 21:44 141-78-633.4 5.8 45.8
Ethylbenzene 77.6 ug/m3 10/16/14 21:44 100-41-440.3 8.2 45.8
4-Ethyltoluene ND ug/m3 10/16/14 21:44 622-96-845.8 8.0 45.8
n-Heptane ND ug/m3 10/16/14 21:44 142-82-538.0 7.4 45.8
Hexachloro-1,3-butadiene ND ug/m3 10/16/14 21:44 87-68-3101 18.8 45.8
n-Hexane ND ug/m3 10/16/14 21:44 110-54-333.0 4.6 45.8
2-Hexanone ND ug/m3 10/16/14 21:44 591-78-638.0 9.8 45.8
Methylene Chloride ND ug/m3 10/16/14 21:44 75-09-2162 10.6 45.8
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Sample: VP-8 (24') Lab ID: 10285159015 Collected: 10/09/14 17:00 Received: 10/14/14 18:25 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: TO-15TO15 MSV AIR

4-Methyl-2-pentanone (MIBK) ND ug/m3 10/16/14 21:44 108-10-138.0 7.8 45.8
Methyl-tert-butyl ether ND ug/m3 10/16/14 21:44 1634-04-433.4 4.1 45.8
Naphthalene ND ug/m3 10/16/14 21:44 91-20-3122 11.8 45.8
2-Propanol ND ug/m3 10/16/14 21:44 67-63-057.2 4.3 45.8
Propylene 94.1 ug/m3 10/16/14 21:44 115-07-116.0 5.0 45.8
Styrene ND ug/m3 10/16/14 21:44 100-42-539.8 6.2 45.8
1,1,2,2-Tetrachloroethane ND ug/m3 10/16/14 21:44 79-34-532.0 10.7 45.8
Tetrachloroethene ND ug/m3 10/16/14 21:44 127-18-431.6 8.6 45.8
Tetrahydrofuran ND ug/m3 10/16/14 21:44 109-99-927.5 6.4 45.8
Toluene 94.2 ug/m3 10/16/14 21:44 108-88-335.3 6.2 45.8
1,2,4-Trichlorobenzene ND ug/m3 10/16/14 21:44 120-82-169.2 16.7 45.8
1,1,1-Trichloroethane ND ug/m3 10/16/14 21:44 71-55-650.8 6.4 45.8
1,1,2-Trichloroethane ND ug/m3 10/16/14 21:44 79-00-525.2 11.1 45.8
Trichloroethene ND ug/m3 10/16/14 21:44 79-01-625.2 8.2 45.8
Trichlorofluoromethane 128 ug/m3 10/16/14 21:44 75-69-452.2 6.3 45.8
1,1,2-Trichlorotrifluoroethane ND ug/m3 10/16/14 21:44 76-13-173.3 7.3 45.8
1,2,4-Trimethylbenzene ND ug/m3 10/16/14 21:44 95-63-645.8 5.6 45.8
1,3,5-Trimethylbenzene ND ug/m3 10/16/14 21:44 108-67-845.8 9.5 45.8
Vinyl acetate ND ug/m3 10/16/14 21:44 108-05-432.8 15.9 45.8
Vinyl chloride ND ug/m3 10/16/14 21:44 75-01-411.9 4.3 45.8
m&p-Xylene 273 ug/m3 10/16/14 21:44 179601-23-180.6 6.4 45.8
o-Xylene ND ug/m3 10/16/14 21:44 95-47-640.3 20.2 45.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21588
Method 3C Gases

Method 3C Gases
METHOD 3C AIR - FIXED GASES

Associated Lab Samples: 10285159001, 10285159002, 10285159003, 10285159004, 10285159005, 10285159006, 10285159007,
10285159008, 10285159009, 10285159010, 10285159011, 10285159012, 10285159013, 10285159014,
10285159015

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1818266
Associated Lab Samples: 10285159001, 10285159002, 10285159003, 10285159004, 10285159005, 10285159006, 10285159007,

10285159008, 10285159009, 10285159010, 10285159011, 10285159012, 10285159013, 10285159014,
10285159015

Matrix: Air

Analyzed

Carbon dioxide % ND 2.0 10/16/14 11:24
Carbon monoxide % ND 0.40 10/16/14 11:24
Methane % ND 4.0 10/16/14 11:24
Nitrogen % ND 8.0 10/16/14 11:24
Oxygen % ND 2.0 10/16/14 11:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1818267LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1818268

Carbon dioxide % 10.210 102 70-13010010.0 2 30
Carbon monoxide % 2.12 107 70-1301042.1 3 30
Methane % 21.320 106 70-13010220.4 4 30
Nitrogen % 39.440 99 70-1309939.6 0 30
Oxygen % 10.610 106 70-13010410.4 2 30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10285159001
1818269SAMPLE DUPLICATE:

Carbon dioxide % 6.7 2 306.8
Carbon monoxide % ND 30ND
Methane % ND 30ND
Nitrogen % 82.7 1 3082.1
Oxygen % 10.6 5 3011.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10285159009
1818270SAMPLE DUPLICATE:

Carbon dioxide % 12.9 1 3012.8
Carbon monoxide % ND 30ND
Methane % ND 30ND
Nitrogen % 87.1 0 3087.2
Oxygen % ND 30ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21595
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10285159001, 10285159002, 10285159003, 10285159004, 10285159005, 10285159007, 10285159008,
10285159009, 10285159011, 10285159012, 10285159013, 10285159014, 10285159015

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1819148
Associated Lab Samples: 10285159001, 10285159002, 10285159003, 10285159004, 10285159005, 10285159007, 10285159008,

10285159009, 10285159011, 10285159012, 10285159013, 10285159014, 10285159015

Matrix: Air

Analyzed

1,1,1-Trichloroethane ug/m3 ND 1.1 10/16/14 12:31
1,1,2,2-Tetrachloroethane ug/m3 ND 0.70 10/16/14 12:31
1,1,2-Trichloroethane ug/m3 ND 0.55 10/16/14 12:31
1,1,2-Trichlorotrifluoroethane ug/m3 ND 1.6 10/16/14 12:31
1,1-Dichloroethane ug/m3 ND 0.82 10/16/14 12:31
1,1-Dichloroethene ug/m3 ND 0.81 10/16/14 12:31
1,2,4-Trichlorobenzene ug/m3 ND 1.5 10/16/14 12:31
1,2,4-Trimethylbenzene ug/m3 ND 1.0 10/16/14 12:31
1,2-Dibromoethane (EDB) ug/m3 ND 1.6 10/16/14 12:31
1,2-Dichlorobenzene ug/m3 ND 1.2 10/16/14 12:31
1,2-Dichloroethane ug/m3 ND 0.41 10/16/14 12:31
1,2-Dichloropropane ug/m3 ND 0.94 10/16/14 12:31
1,3,5-Trimethylbenzene ug/m3 ND 1.0 10/16/14 12:31
1,3-Butadiene ug/m3 ND 0.45 10/16/14 12:31
1,3-Dichlorobenzene ug/m3 ND 1.2 10/16/14 12:31
1,4-Dichlorobenzene ug/m3 ND 1.2 10/16/14 12:31
2-Butanone (MEK) ug/m3 ND 0.60 10/16/14 12:31
2-Hexanone ug/m3 ND 0.83 10/16/14 12:31
2-Propanol ug/m3 ND 1.2 10/16/14 12:31
4-Ethyltoluene ug/m3 ND 1.0 10/16/14 12:31
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0.83 10/16/14 12:31
Acetone ug/m3 ND 2.4 10/16/14 12:31
Benzene ug/m3 ND 0.32 10/16/14 12:31
Benzyl chloride ug/m3 ND 1.0 10/16/14 12:31
Bromodichloromethane ug/m3 ND 1.4 10/16/14 12:31
Bromoform ug/m3 ND 2.1 10/16/14 12:31
Bromomethane ug/m3 ND 0.79 10/16/14 12:31
Carbon disulfide ug/m3 ND 0.63 10/16/14 12:31
Carbon tetrachloride ug/m3 ND 0.64 10/16/14 12:31
Chlorobenzene ug/m3 ND 0.94 10/16/14 12:31
Chloroethane ug/m3 ND 0.54 10/16/14 12:31
Chloroform ug/m3 ND 0.50 10/16/14 12:31
Chloromethane ug/m3 ND 0.42 10/16/14 12:31
cis-1,2-Dichloroethene ug/m3 ND 0.81 10/16/14 12:31
cis-1,3-Dichloropropene ug/m3 ND 0.92 10/16/14 12:31
Cyclohexane ug/m3 ND 0.70 10/16/14 12:31
Dibromochloromethane ug/m3 ND 1.7 10/16/14 12:31
Dichlorodifluoromethane ug/m3 ND 1.0 10/16/14 12:31
Dichlorotetrafluoroethane ug/m3 ND 1.4 10/16/14 12:31
Ethanol ug/m3 ND 0.96 10/16/14 12:31
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1819148
Associated Lab Samples: 10285159001, 10285159002, 10285159003, 10285159004, 10285159005, 10285159007, 10285159008,

10285159009, 10285159011, 10285159012, 10285159013, 10285159014, 10285159015

Matrix: Air

Analyzed

Ethyl acetate ug/m3 ND 0.73 10/16/14 12:31
Ethylbenzene ug/m3 ND 0.88 10/16/14 12:31
Hexachloro-1,3-butadiene ug/m3 ND 2.2 10/16/14 12:31
m&p-Xylene ug/m3 ND 1.8 10/16/14 12:31
Methyl-tert-butyl ether ug/m3 ND 0.73 10/16/14 12:31
Methylene Chloride ug/m3 ND 3.5 10/16/14 12:31
n-Heptane ug/m3 ND 0.83 10/16/14 12:31
n-Hexane ug/m3 ND 0.72 10/16/14 12:31
Naphthalene ug/m3 ND 2.7 10/16/14 12:31
o-Xylene ug/m3 ND 0.88 10/16/14 12:31
Propylene ug/m3 ND 0.35 10/16/14 12:31
Styrene ug/m3 ND 0.87 10/16/14 12:31
Tetrachloroethene ug/m3 ND 0.69 10/16/14 12:31
Tetrahydrofuran ug/m3 ND 0.60 10/16/14 12:31
Toluene ug/m3 ND 0.77 10/16/14 12:31
trans-1,2-Dichloroethene ug/m3 ND 0.81 10/16/14 12:31
trans-1,3-Dichloropropene ug/m3 ND 0.92 10/16/14 12:31
Trichloroethene ug/m3 ND 0.55 10/16/14 12:31
Trichlorofluoromethane ug/m3 ND 1.1 10/16/14 12:31
Vinyl acetate ug/m3 ND 0.72 10/16/14 12:31
Vinyl chloride ug/m3 ND 0.26 10/16/14 12:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1819149LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1-Trichloroethane ug/m3 59.955.5 108 72-128
1,1,2,2-Tetrachloroethane ug/m3 60.869.8 87 72-136
1,1,2-Trichloroethane ug/m3 56.355.5 101 72-130
1,1,2-Trichlorotrifluoroethane ug/m3 82.277.9 105 68-126
1,1-Dichloroethane ug/m3 42.041.2 102 68-128
1,1-Dichloroethene ug/m3 41.240.3 102 68-130
1,2,4-Trichlorobenzene ug/m3 65.575.5 87 30-150
1,2,4-Trimethylbenzene ug/m3 49.950 100 71-140
1,2-Dibromoethane (EDB) ug/m3 78.278.1 100 73-136
1,2-Dichlorobenzene ug/m3 61.661.2 101 63-150
1,2-Dichloroethane ug/m3 42.941.2 104 71-132
1,2-Dichloropropane ug/m3 47.547 101 72-130
1,3,5-Trimethylbenzene ug/m3 48.150 96 73-136
1,3-Butadiene ug/m3 23.022.5 102 72-130
1,3-Dichlorobenzene ug/m3 62.261.2 102 69-142
1,4-Dichlorobenzene ug/m3 59.461.2 97 65-142
2-Butanone (MEK) ug/m3 33.830 113 71-135
2-Hexanone ug/m3 40.541.7 97 75-133
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1819149LABORATORY CONTROL SAMPLE:
LCSSpike

2-Propanol ug/m3 25.625 102 68-135
4-Ethyltoluene ug/m3 47.950 96 73-134
4-Methyl-2-pentanone (MIBK) ug/m3 40.341.7 97 72-137
Acetone ug/m3 21.624.2 89 68-136
Benzene ug/m3 32.032.5 98 69-134
Benzyl chloride ug/m3 57.552.5 110 71-136
Bromodichloromethane ug/m3 68.268.2 100 74-129
Bromoform ug/m3 107105 102 69-138
Bromomethane ug/m3 42.239.5 107 68-127
Carbon disulfide ug/m3 30.931.7 97 68-130
Carbon tetrachloride ug/m3 65.864 103 66-134
Chlorobenzene ug/m3 45.746.8 98 72-137
Chloroethane ug/m3 29.226.8 109 69-128
Chloroform ug/m3 52.349.7 105 72-127
Chloromethane ug/m3 20.521 98 69-125
cis-1,2-Dichloroethene ug/m3 43.140.3 107 71-135
cis-1,3-Dichloropropene ug/m3 45.846.2 99 74-134
Cyclohexane ug/m3 35.035 100 72-130
Dibromochloromethane ug/m3 90.986.6 105 73-133
Dichlorodifluoromethane ug/m3 54.350.3 108 69-125
Dichlorotetrafluoroethane ug/m3 75.771.1 106 68-128
Ethanol ug/m3 22.119.2 115 70-134
Ethyl acetate ug/m3 39.136.6 107 71-134
Ethylbenzene ug/m3 43.644.2 99 73-139
Hexachloro-1,3-butadiene ug/m3 102108 94 30-150
m&p-Xylene ug/m3 85.588.3 97 73-139
Methyl-tert-butyl ether ug/m3 37.336.7 102 72-132
Methylene Chloride ug/m3 31.535.3 89 64-134
n-Heptane ug/m3 41.141.7 99 70-130
n-Hexane ug/m3 37.735.8 105 69-128
Naphthalene ug/m3 47.253.3 89 61-150
o-Xylene ug/m3 43.244.2 98 71-138
Propylene ug/m3 16.017.5 92 69-133
Styrene ug/m3 41.943.3 97 74-136
Tetrachloroethene ug/m3 70.569 102 69-136
Tetrahydrofuran ug/m3 33.030 110 73-131
Toluene ug/m3 36.338.3 95 67-133
trans-1,2-Dichloroethene ug/m3 42.040.3 104 70-131
trans-1,3-Dichloropropene ug/m3 46.446.2 101 72-135
Trichloroethene ug/m3 57.854.6 106 70-135
Trichlorofluoromethane ug/m3 59.457.1 104 67-125
Vinyl acetate ug/m3 37.335.8 104 72-133
Vinyl chloride ug/m3 26.926 103 69-132

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/21/2014 07:12 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 43 of 112



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/21607
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10285159006, 10285159010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1821176
Associated Lab Samples: 10285159006, 10285159010

Matrix: Air

Analyzed

1,1,1-Trichloroethane ug/m3 ND 1.1 10/17/14 12:28
1,1,2,2-Tetrachloroethane ug/m3 ND 0.70 10/17/14 12:28
1,1,2-Trichloroethane ug/m3 ND 0.55 10/17/14 12:28
1,1,2-Trichlorotrifluoroethane ug/m3 ND 1.6 10/17/14 12:28
1,1-Dichloroethane ug/m3 ND 0.82 10/17/14 12:28
1,1-Dichloroethene ug/m3 ND 0.81 10/17/14 12:28
1,2,4-Trichlorobenzene ug/m3 ND 1.5 10/17/14 12:28
1,2,4-Trimethylbenzene ug/m3 ND 1.0 10/17/14 12:28
1,2-Dibromoethane (EDB) ug/m3 ND 1.6 10/17/14 12:28
1,2-Dichlorobenzene ug/m3 ND 1.2 10/17/14 12:28
1,2-Dichloroethane ug/m3 ND 0.41 10/17/14 12:28
1,2-Dichloropropane ug/m3 ND 0.94 10/17/14 12:28
1,3,5-Trimethylbenzene ug/m3 ND 1.0 10/17/14 12:28
1,3-Butadiene ug/m3 ND 0.45 10/17/14 12:28
1,3-Dichlorobenzene ug/m3 ND 1.2 10/17/14 12:28
1,4-Dichlorobenzene ug/m3 ND 1.2 10/17/14 12:28
2-Butanone (MEK) ug/m3 ND 0.60 10/17/14 12:28
2-Hexanone ug/m3 ND 0.83 10/17/14 12:28
2-Propanol ug/m3 ND 1.2 10/17/14 12:28
4-Ethyltoluene ug/m3 ND 1.0 10/17/14 12:28
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0.83 10/17/14 12:28
Acetone ug/m3 ND 2.4 10/17/14 12:28
Benzene ug/m3 ND 0.32 10/17/14 12:28
Benzyl chloride ug/m3 ND 1.0 10/17/14 12:28
Bromodichloromethane ug/m3 ND 1.4 10/17/14 12:28
Bromoform ug/m3 ND 2.1 10/17/14 12:28
Bromomethane ug/m3 ND 0.79 10/17/14 12:28
Carbon disulfide ug/m3 ND 0.63 10/17/14 12:28
Carbon tetrachloride ug/m3 ND 0.64 10/17/14 12:28
Chlorobenzene ug/m3 ND 0.94 10/17/14 12:28
Chloroethane ug/m3 ND 0.54 10/17/14 12:28
Chloroform ug/m3 ND 0.50 10/17/14 12:28
Chloromethane ug/m3 ND 0.42 10/17/14 12:28
cis-1,2-Dichloroethene ug/m3 ND 0.81 10/17/14 12:28
cis-1,3-Dichloropropene ug/m3 ND 0.92 10/17/14 12:28
Cyclohexane ug/m3 ND 0.70 10/17/14 12:28
Dibromochloromethane ug/m3 ND 1.7 10/17/14 12:28
Dichlorodifluoromethane ug/m3 ND 1.0 10/17/14 12:28
Dichlorotetrafluoroethane ug/m3 ND 1.4 10/17/14 12:28
Ethanol ug/m3 ND 0.96 10/17/14 12:28
Ethyl acetate ug/m3 ND 0.73 10/17/14 12:28
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1821176
Associated Lab Samples: 10285159006, 10285159010

Matrix: Air

Analyzed

Ethylbenzene ug/m3 ND 0.88 10/17/14 12:28
Hexachloro-1,3-butadiene ug/m3 ND 2.2 10/17/14 12:28
m&p-Xylene ug/m3 ND 1.8 10/17/14 12:28
Methyl-tert-butyl ether ug/m3 ND 0.73 10/17/14 12:28
Methylene Chloride ug/m3 ND 3.5 10/17/14 12:28
n-Heptane ug/m3 ND 0.83 10/17/14 12:28
n-Hexane ug/m3 ND 0.72 10/17/14 12:28
Naphthalene ug/m3 ND 2.7 10/17/14 12:28
o-Xylene ug/m3 ND 0.88 10/17/14 12:28
Propylene ug/m3 ND 0.35 10/17/14 12:28
Styrene ug/m3 ND 0.87 10/17/14 12:28
Tetrachloroethene ug/m3 ND 0.69 10/17/14 12:28
Tetrahydrofuran ug/m3 ND 0.60 10/17/14 12:28
Toluene ug/m3 ND 0.77 10/17/14 12:28
trans-1,2-Dichloroethene ug/m3 ND 0.81 10/17/14 12:28
trans-1,3-Dichloropropene ug/m3 ND 0.92 10/17/14 12:28
Trichloroethene ug/m3 ND 0.55 10/17/14 12:28
Trichlorofluoromethane ug/m3 ND 1.1 10/17/14 12:28
Vinyl acetate ug/m3 ND 0.72 10/17/14 12:28
Vinyl chloride ug/m3 ND 0.26 10/17/14 12:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1821177LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1-Trichloroethane ug/m3 57.255.5 103 72-128
1,1,2,2-Tetrachloroethane ug/m3 54.369.8 78 72-136
1,1,2-Trichloroethane ug/m3 53.155.5 96 72-130
1,1,2-Trichlorotrifluoroethane ug/m3 73.477.9 94 68-126
1,1-Dichloroethane ug/m3 37.241.2 90 68-128
1,1-Dichloroethene ug/m3 36.240.3 90 68-130
1,2,4-Trichlorobenzene ug/m3 62.675.5 83 30-150
1,2,4-Trimethylbenzene ug/m3 48.350 97 71-140
1,2-Dibromoethane (EDB) ug/m3 75.678.1 97 73-136
1,2-Dichlorobenzene ug/m3 61.561.2 101 63-150
1,2-Dichloroethane ug/m3 38.941.2 94 71-132
1,2-Dichloropropane ug/m3 41.947 89 72-130
1,3,5-Trimethylbenzene ug/m3 45.250 90 73-136
1,3-Butadiene ug/m3 20.822.5 93 72-130
1,3-Dichlorobenzene ug/m3 60.961.2 100 69-142
1,4-Dichlorobenzene ug/m3 57.961.2 95 65-142
2-Butanone (MEK) ug/m3 29.130 97 71-135
2-Hexanone ug/m3 37.341.7 90 75-133
2-Propanol ug/m3 22.825 91 68-135
4-Ethyltoluene ug/m3 43.850 88 73-134
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1821177LABORATORY CONTROL SAMPLE:
LCSSpike

4-Methyl-2-pentanone (MIBK) ug/m3 34.841.7 84 72-137
Acetone ug/m3 19.024.2 79 68-136
Benzene ug/m3 30.532.5 94 69-134
Benzyl chloride ug/m3 59.252.5 113 71-136
Bromodichloromethane ug/m3 64.368.2 94 74-129
Bromoform ug/m3 106105 101 69-138
Bromomethane ug/m3 38.139.5 97 68-127
Carbon disulfide ug/m3 27.031.7 85 68-130
Carbon tetrachloride ug/m3 62.264 97 66-134
Chlorobenzene ug/m3 43.346.8 93 72-137
Chloroethane ug/m3 24.926.8 93 69-128
Chloroform ug/m3 48.349.7 97 72-127
Chloromethane ug/m3 17.821 85 69-125
cis-1,2-Dichloroethene ug/m3 40.140.3 99 71-135
cis-1,3-Dichloropropene ug/m3 42.246.2 91 74-134
Cyclohexane ug/m3 32.135 92 72-130
Dibromochloromethane ug/m3 87.786.6 101 73-133
Dichlorodifluoromethane ug/m3 50.350.3 100 69-125
Dichlorotetrafluoroethane ug/m3 67.271.1 95 68-128
Ethanol ug/m3 18.419.2 96 70-134
Ethyl acetate ug/m3 34.236.6 93 71-134
Ethylbenzene ug/m3 40.444.2 91 73-139
Hexachloro-1,3-butadiene ug/m3 105108 97 30-150
m&p-Xylene ug/m3 82.588.3 93 73-139
Methyl-tert-butyl ether ug/m3 34.736.7 95 72-132
Methylene Chloride ug/m3 27.935.3 79 64-134
n-Heptane ug/m3 37.241.7 89 70-130
n-Hexane ug/m3 32.735.8 91 69-128
Naphthalene ug/m3 45.553.3 85 61-150
o-Xylene ug/m3 43.444.2 98 71-138
Propylene ug/m3 14.117.5 80 69-133
Styrene ug/m3 40.743.3 94 74-136
Tetrachloroethene ug/m3 68.669 99 69-136
Tetrahydrofuran ug/m3 29.030 97 73-131
Toluene ug/m3 34.938.3 91 67-133
trans-1,2-Dichloroethene ug/m3 39.940.3 99 70-131
trans-1,3-Dichloropropene ug/m3 41.646.2 90 72-135
Trichloroethene ug/m3 55.354.6 101 70-135
Trichlorofluoromethane ug/m3 55.157.1 96 67-125
Vinyl acetate ug/m3 32.835.8 92 72-133
Vinyl chloride ug/m3 23.826 92 69-132
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QUALIFIERS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

SAMPLE QUALIFIERS

Sample: 10285159001
The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]

Sample: 10285159002
The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]

Sample: 10285159003
The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).[1]

Sample: 10285159004
The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).[1]

Sample: 10285159005
The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).[1]

Sample: 10285159006
The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).[1]
This result is reported from a serial dilution.[2]

Sample: 10285159007
The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]

Sample: 10285159008
The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).[1]

Sample: 10285159009
The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).[1]
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QUALIFIERS

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

SAMPLE QUALIFIERS

Sample: 10285159010
The internal standard recoveries associated with this sample exceed the lower control limit. The reported results should
be considered estimated values.

[1]

The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[2]
Sample: 10285159011

The Total Hydrocarbon (THC) pattern occured in the second half of the chromatogram (after toluene).[1]
Sample: 10285159012

The internal standard recoveries associated with this sample exceed the lower control limit. The reported results should
be considered estimated values.

[1]

Results confirmed by second analysis.[2]
Sample: 10285159013

The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]
Sample: 10285159014

The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]
Sample: 10285159015

The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]

ANALYTE QUALIFIERS

Analyte is a common lab contaminant. results may be biased high.1M
The sample was analyzed by serial dilution.A3
Result confirmed by second analysis.C0
Analyte concentration exceeded the calibration range. The reported result is estimated.E
The internal standard recovery associated with this result exceeds the lower control limit. The reported result should be
considered an estimated value.

IS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10285159
60330492 South Cass Lake

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10285159001 AIR/21588VP-4 (15') Method 3C Gases
10285159002 AIR/21588VP-4 (20') Method 3C Gases
10285159003 AIR/21588VP-4 (24') Method 3C Gases
10285159004 AIR/21588VP-5 (15') Method 3C Gases
10285159005 AIR/21588VP-5 (20') Method 3C Gases
10285159006 AIR/21588VP-5 (24') Method 3C Gases
10285159007 AIR/21588VP-6 (15') Method 3C Gases
10285159008 AIR/21588VP-6 (20') Method 3C Gases
10285159009 AIR/21588VP-6 (24') Method 3C Gases
10285159010 AIR/21588VP-7 (15') Method 3C Gases
10285159011 AIR/21588VP-7 (20') Method 3C Gases
10285159012 AIR/21588VP-7 (24') Method 3C Gases
10285159013 AIR/21588VP-8 (15') Method 3C Gases
10285159014 AIR/21588VP-8 (20') Method 3C Gases
10285159015 AIR/21588VP-8 (24') Method 3C Gases

10285159001 AIR/21595VP-4 (15') TO-15
10285159002 AIR/21595VP-4 (20') TO-15
10285159003 AIR/21595VP-4 (24') TO-15
10285159004 AIR/21595VP-5 (15') TO-15
10285159005 AIR/21595VP-5 (20') TO-15

10285159006 AIR/21607VP-5 (24') TO-15

10285159007 AIR/21595VP-6 (15') TO-15
10285159008 AIR/21595VP-6 (20') TO-15
10285159009 AIR/21595VP-6 (24') TO-15

10285159010 AIR/21607VP-7 (15') TO-15

10285159011 AIR/21595VP-7 (20') TO-15
10285159012 AIR/21595VP-7 (24') TO-15
10285159013 AIR/21595VP-8 (15') TO-15
10285159014 AIR/21595VP-8 (20') TO-15
10285159015 AIR/21595VP-8 (24') TO-15
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Section Section B Section C 
Required Project Information: --------

1700 Elm Street SE, Suite 200, Minneapolis, MN 55414 Air Technical Phone: 612.607.6386 

The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Summa 
Can 

Number 

flow 

UST 

Program 

Superfund Emissions 

FC046Rev.01, 03Feb201 0 
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The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Section A Section B SectionC 

COllECTED 

1700 Elm Street SE, Suite 200, Minneapolis, MN 55414 Air Technical Phone: 612.607.6386 FC046Rev.01, 03Feb2010 
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Air 
Document No.: 

F-MN-A-106-rev.09 

Courier: DFed Ex DuPS 

Dcommercial DPace 

DusPs 

Dot her:_~-~~~ I\ ill 11111111111111111 
1028!51!59 

Tracking Number: --~--------------

Custody Seal on Cooler/Box Present? DYes Seals Intact? DYes 

Packing Material: Dsubble Wrap Dsubble Bags ~am DNone -Temp. (T017 and T013 samples only) ('C): Corrected Temp ('C): Thermom. Used: 
0B88A912167504 
0B88A9132521491 

Temp Blank rec: DYes~ 
072337080 

80512447 .• 
Temp should be above freezing to 6'C Correction Factor: -----~ 

Type of ice Received Dslue Dwet ~one 
Date & Initials of Person Examining Contents: lo ')1'1 

Chain of Custody Present? 

Chain of Custody Filled Out? 

Chain of Custody Relinquished? 

Sampler Name and/or Signature on COC? 

Samples Arrived within Hold Time? 

Short Hold Time Analysis (<72 hr)? 

Rush Turn Around Time Requested? 

Sufficient Volume? 

Correct Containers Used? 

-Pace Containers Used? 

Containers Intact? 

Media:_ ~f t<Af" 

Sample Labels Match COC? 

Samples Received: 

Canisters 

Sample Number CaniD 

\1 v ,-4 fi 1 Z-"1'13 
v f / ~ 21>' .'- PLJ~ 
\1 f- ~ l'i i Z 18 I 

v f ~5" 11' 2_)0 \) 

·v f r'J 1 J "2 5'2 l 
v f-5" l't' 1 3 oY 
v ~ ~ ~ i'>l !jol-
V{ b b 1 L )'1\.A 

Vf b t'i' 2--~~b 
V ~ "'I h'' l 31 ~ 

CliENT NOTIFICATION/RESOLUTION 

Person Contacted: 

Comments· 

~ 0No ON/A 1. 

Zves 0No ON/A 2 . 

. ~ 0No ON/A 3. 

k1V'es 0No ON/A 4. 

la<es 0No ON/A 5. 

DYes ~0 ON/A 6. 

Oves JZ(No ON/A 7. 

[21es 0No ON/A 8. 

elves 0No ON/A 9. 

[2t'Yes 0No ON/A 

6ves 0No ON/A 10. 

11. 

[L(ves 0No ON/A 12. 

Flow Controllers Stand Alone G 

Sample Number CaniD Sample Number CaniD 

ooS"~ V P-- 7 2 r/ .z_£fztt ottz. "2. 
0'1L~ vf # ·1 "t '( i z_l(l~ ol "jj7 

b4 2 ;s v f #' 8 \ '5 f ln-v olb 1 
01, 2_ vf l u 

' 
L az_Lf!S oZ-Lfl 

0]5''1 Vf 3 2'+1 7.. b ? 'Z. oO'lLf 
ooS'-1 
o t.rz...~ 
t>4L t 
o t3 I 
D 19L( 

Field Data Required? DYes 0No 

----------------~---------
Date/Time: -------------------

Comments/Resolution: 
----------------------------------~--------------~----------------------

Project Manager Review: Date: ---<-=--.L..-.o'---=-1------
Note: Whenever there is a discrepancy affecting North Carolina compliance samples, copy of this form will be sent to the North Caroli a DEHNR Certification Office (i.e out of 
hold, incorrect preservative, out of temp, incorrect containers) 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28916.d 
Report Date: 20-0ct-2014 13:19 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159001 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 16:30 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============= 

1. Unknown 1.108 410 
2 . Unknown 3.355 1.78 
3 . 541-05-9 Cyclotrisiloxane, hexamethy 6.451 8.76 
4. Unknown 8.075 0.673 
5. Unknown 8.287 0.267 
6. Unknown 8.426 0.617 
7. 1071-31-4 2,2,7,7-Tetramethyloctane 8.506 0.126 
8. Unknown 8.760 12.8 
9. Unknown 8.860 8.95 

10. Unknown 8.940 4.52 

Q 

===== 
J 
~J-
NJ 
J-

=~-NJ 
J-

- J-
- J-
- -
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28916.d 
Report Date: 20-0ct-2014 13:19 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28916.d 
10285159001 
16-0CT-2014 16:30 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 16 
Dil Factor: 2.10000 
Integrator: HP RTE Compound Sublist: all.sub 
Target Version: 4.14 
Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

DF 2.100 Dilution Factor 
Uf 1.000 

Cpnd Variable 
ng unit correction factor 
Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

1 Propylene 1.156 16704 

33 c:yclohexane 3.281 18795 

$ 52 Toluene-dB (S) 6.104 418938 

65 o-Xylene 7.850 40395 

71 4-Ethyltoluene 8.342 38508 

74 1,2,4-Trimethylbenzene 8.602 215724 

$ 78 1 1 4-dichlorobenzene-d4 8.802 181433 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND 

============= ============ ========= 

Unknown CAS #: 

1.108 5441910 195.276678 410 0 0 

Unknown CAS #: 

3.355 33303 0.84951546 1. 78 0 0 

AMOUNT 
====== 

0.599 

0.479 
---- ----- ------ - --- ---- ----- -- -

9.628 

0.245 

0.170 

0.268 

8.357 

# 

1 

33 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28916.d 
Report Date: 20-0ct-2014 13:19 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

=======:::::::::::=::::c:=: ========""-:;;:;:;:;;=;:;;; =o:;;:=""'""'""""== 

Cyclotrisiloxane, hexamethyl- CAS #: 541-05-9 

6. 451 181493 4.17085578 8.76 91 NISTOS.L 73121 52 

Unknown CAS #: 

8.075 52941 0.32068755 0.673 0 0 65 

Unknown CAS #: 

8.287 28848 0.12725274 0.267 0 0 71 

Unknown CAS #: 

8. 426 66571 0.29365260 0.617 0 0 71 

2,2,7,7-Tetramethyloctane CAS #: 1071-31-4 

8.506 48315 0.05996408 0.126 72 NIST05.L 36466 74 

Unknown CAS #: 

8.760 132189 6.08908522 12.8 0 0 78 

Unknown CAS #: 

8.860 92554 4.26338011 8.95 0 0 78 

Unknown CAS #: 

8.940 46676 2.15004160 4.52 0 0 78 
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n-Hexane 
Tert Butyl Alcohol 

- 2.609 
2.731 
2.899 

(.,1- 3.069 
- 3.153 
6~R~8Qf&xane 

t;f~f-Trichloroethane 
Methyl Ethyl Ketone 
2,2,4-Trimethylpentane 

J:>.- Heptane 
4.053 
~:H8 
4.294 

- 4.426 
4.516 

- Metq~;~~1~~~~~~~~nzene 
- ~:~~0 

(J)- 4.972 

..... 
0 

5.204 

~:~r~ 

5:6~~ 
5.757 

Toluene-dB (5) 

toluene 

hexamethyl-

- d5 

, , -Tetramethyloctane 
4-Trimethylbenzene 

ichlorobenzene-d4 (5) 

10.065 

i8:~i'~ 
10.519 
1:8:852 
10.766 
10.863 

:r: 
-o 
n 
::J 
ro 
3 
(J) 
c+ 
OJ 
c+ ..... 
0 
::J 

3: 
(J) 

1\.) 
CD 
ill ..... 
(l) 

Q_ 

0 

U1 
ill 
0 

<+ 
0 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28917.d 
Report Date: 20-0ct-2014 13:19 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: 
Lab Smp Id: 10285159002 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 16:58 

Number TICs found: 10 

Client SDG: 101614.b 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ =========================== ======== ============= ===== 

1. 
2. 75-07-0 
3. 1066-40-6 
4. 541-05-9 
5. 556-67-2 
6. 
7. 563-16-6 
8. 
9. 7239-23-8 

10. 

Unknown 
Acetaldehyde 
Silanol, trimethyl
Cyclotrisiloxane, hexamethy 
Cyclotetrasiloxane, octamet 
Unknown 
Hexane, 3,3-dimethyl
Unknown 
3-Dodecene, (E)
Unknown 

1.111 
1.458 
3.329 
6.445 
8.201 
8.635 
8.963 
9.143 
9.246 
9.529 

90.2 
1.25 
8.90 

412 
17.1 
2.15 
2.23 
20.4 
4.17 
3.18 

J 
NJ
NJ
NJ
NJ-
J-

N~_ 
NJ
J-
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28917.d 
Report Date: 20-0ct-2014 13:19 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28917.d 
10285159002 
16-0CT-2014 16:58 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 17 
Dil Factor: 2.10000 
Integrator: HP RTE Compound Sublist: all.sub 
Target Version: 4.14 
Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

DF 2.100 Dilution Factor 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND 
============================== 

2 Dichlorodifluoromethane 

9 l]':lo_m~nte~.ne ~--

37 Tetrahydrofuran 

53 Toluene 

71 4-Ethyltoluene 

74 1,2,4-Trimethylbenzene 

$ 78 1,4-dichlorobenzene-d4 

CONCENTRATIONS 

RT AREA 
====== ====== 

1.185 30530 

3.554 9545 

6.130 12637 

8.332 108080 

8.593 24035 

8.795 292686 

QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Unknown CAS #: 

1.111 6243458 42.9558555 90.2 0 0 2 

Acetaldehyde CAS #: 75-07-0 

1.458 42409 0.59531154 1. 25 74 NISTOS.L 70 9 

AMOUNT 
====== 

0.210 

0.397 

0.643 

0.166 

0.250 

8.094 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28917.d 
Report Date: 20-0ct-2014 13:19 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

~=========""'=::>! ::::::::::::;:;:;:.~======= ==""'""'""'""'""';;=::;:;: 

Silanol, trimethyl- CAS #: 1066-40-6 
3.329 101757 4. 23731091 8.90 83 NIST05.L 2200 37 

Cyclotrisiloxane, hexamethyl- CAS #: 541-05-9 
6.445 3856141 196.329853 412 91 NIST05 .L 73123 53 

Cyclotetrasiloxane, octamethyl- CAS #: 556-67-2 
8.201 5275980 8.12444862 17.1 91 NIST05.L 122481 71 

Unknown CAS #: 

8.635 98474 1.02556615 2.15 0 0 74 

Hexane, 3,3-dimethyl- CAS #: 563-16-6 
8.963 38417 1.06236598 2.23 72 NIST05.L 7445 78 

Unknown CAS #: 
9.143 351707 9. 72599362 20.4 0 0 78 

3-Dodecene, (E)- CAS #: 7239-23-8 
9.246 71846 1.98681372 4.17 91 NIST05.L 34961 78 

Unknown CAS #: 
9.529 54748 1. 51397589 3.18 0 0 78 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28918.d 
Report Date: 20-0ct-2014 13:20 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: 
Lab Smp Id: 10285159003 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 17:27 

Number TICs found: 10 

Client SDG: 101614.b 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ =========================== ======== ============= ===== 

1. 75-07-0 
2. 541-05-9 
3. 556-67-2 
4. 
5. 4057-42-5 
6. 17302-37-3 
7. 
8. 17302-32-8 
9. 

10. 

---~ ~~~~~~~~ ~-~-~~~ 

Acetaldehyde 
Cyclotrisiloxane, hexamethy 
Cyclotetrasiloxane, octamet 
Unknown 
2-0ctene, 2,6-dimethyl
Decane, 2,2-dimethyl
Unknown 
Nonane, 3,7-dimethyl
Unknown 
Unknown 

1.461 
6.435 
7.365 
7.882 
8.127 
8.500 
8.635 
8.705 
8.956 
9.149 

4.55 
6.67 
5.02 

0.440 
3.22 
1. 59 
2.18 
5.00 

0.108 
0.0494 

NJ 
NJ
NJ
_J ____ 
NJ 
NJ-
J-

NJ
J-

~J= 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28918.d 
Report Date: 20-0ct-2014 13:20 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28918.d 
10285159003 
16-0CT-2014 17:27 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 18 
Dil Factor: 2.10000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

DF 2.100 Dilution Factor 
Uf 1.000 

Cpnd Variable 
ng unit correction factor 
Local Compound Variable 

COMPOUND 
============================== 

12 Trichlorofluoromethane 

* 61 Chlorobenzene - d5 

65 a-Xylene 

68 Isopropylbenzene 

74 1,2,4-Trimethylbenzene 

$ 78 1,4-dichlorobenzene-d4 

80 1,2,3-Trimethylbenzene 

CONCENTRATIONS 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL 

============= ============ 

Acetaldehyde 

1.461 53123 2.16661497 4.55 74 

CAS 

RT 
====== 

1.603 

7.413 

7.840 

8.037 

8.596 

8.795 

8.818 

AREA 
====== 

9382 

389438 

105199 

478492 

119840 

241238 

393267 

QUANT 

LIBRARY LIB ENTRY CPND 

========= 

#: 75-07-0 

NIST05.L 70 

AMOUNT 
====== 

0.383 

10.000 

0.381 

8.295 

0.537 

7.701 

0.142 

# 

12 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28918.d 
Report Date: 20-0ct-2014 13:20 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 
""'=::=::::::z::""':::::::::::;o::::;:;:.,.;:o:::";; =:::;,:::::::==:>:::::=~==== ======""'== 

Cyclotrisiloxane, hexamethyl- CAS #: 541-05-9 

6.435 79180 3.17701722 6.67 90 NIST05.L 73123 53 

Cyclotetrasiloxane, octamethyl- CAS #: 556-67-2 

7.365 93167 2.39234999 5.02 91 NIST05.L 122480 61 

Unknown CAS #: 

7.882 57876 0.20965240 0.440 0 0 65 

2-0ctene, 2,6-dimethyl- CAS #: 4057-42-5 

8.127 88504 1.53434977 3.22 76 NIST05.L 17386 68 

Decane 1 2,2-dimethyl- CAS #: 17302-37-3 

8.500 169254 0.75867087 1. 59 78 NIST05.L 36459 74 

Unknown CAS #: 

8.635 232225 1. 04093247 2.18 0 0 74 

Nonanel 3,7-dimethyl- CAS #: 17302-32-8 

8.705 74633 2.38240449 5.00 72 NIST05.L 27256 78 

Unknown CAS #: 
8.956 142095 0.05120999 0.108 0 0 80 

Unknown CAS #: 
9.149 65338 0.02354740 0. 0494 0 0 80 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28919.d 
Report Date: 20-0ct-2014 13:20 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159004 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 17:55 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================== =========================== ========= ============= 

1. Unknown 1.111 951 
2. 541-05-9 Cyclotrisiloxane, hexamethy 6.439 11.5 
3. 20063-77-8 3-Nonene 6.873 3.37 
4. Unknown 6.963 3.36 
5. Unknown 8.197 1. 62 
6. 17302-37-3 Decane, 2,2-dimethyl- 8.500 5.32 
7. Unknown 8.635 10.8 
8. 31295-56-4 Dodecane, 2,6,11-trimethyl- 8.705 2.07 
9. Unknown 8.959 0.178 

10. Unknown 9.143 0.207 

Q 
===== 

J 
NJ-
NJ-
J-

- J-
NJ-
J-

NJ-
J-

- J-
- -
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28919.d 
Report Date: 20-0ct-2014 13:20 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28919.d 
10285159004 
16-0CT-2014 17:55 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 19 
Dil Factor: 2.10000 
Integrator: HP RTE Compound Sublist: all.sub 
Target Version: 4.14 
Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

DF 2.100 Dilution Factor 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

1 Propylene 1.159 47698 

---~=~------s-3----nYl ue::n..e~ . 3:3 1TIT8~ 

* 61 Chlorobenzene - d5 7.416 366346 

68 Isopropyl benzene 8.040 139455 

74 1 1 2 1 4-Trimethylbenzene 8.596 70513 

$ 78 1 1 4-dichlorobenzene-d4 8.795 477872 

80 1 1 2 1 3-Trimethylbenzene 8.818 367443 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND 

============= ============ ========= 

Unknown CAS #: 

1.111 7163501 452.879927 951 0 0 

Cyclotrisiloxane, hexamethyl- CAS #: 541-05-9 

6. 439 177480 5.49337846 11.5 91 NIST05.L 73123 

AMOUNT 
====== 

3.016 

3 4 .:::tiDl=---= 

10.000 

0.131 

0.802 

8.060 

0.214 

# 

1 

53 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28919.d 
Report Date: 20-0ct-2014 13:20 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

=:====:o::=:z:::::::;:::::=~ ====:o:::::::::=:::::::::::::::;::; ""'""===:.==== 

3-Nonene CAS #: 20063-77-8 
6.873 58841 1.60615962 3.37 87 NIST05.L 11141 61 

Unknown CAS #: 
6.963 58539 1.59791571 3.36 0 0 61 

Unknown CAS #: 
8.197 819951 0.77098692 1. 62 0 0 68 

Decane, 2,2-dimethyl- CAS #: 17302-37-3 
8.500 222724 2.53189006 5.32 78 NIST05.L 36459 74 

Unknown CAS #: 
8.635 454582 5.16762077 10.8 0 0 74 

Dodecane 1 2,6,11-trimethyl- CAS #: 31295-56-4 
8.705 58546 0.98742479 2.07 72 NIST05.L 66078 78 

Unknown CAS #: 
8.959 144942 0.08455694 0.178 0 0 80 

Unknown CAS #: 
9.143 169344 0. 09879269 0.207 0 0 80 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28920.d 
Report Date: 20-0ct-2014 13:22 

Pace Analytical Services/ Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159005 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 18:24 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================= =========================== ======== ============= 

1. Unknown 1.117 628 
2. 638-04-0 Cyclohexane 1 1 1 3 -dimethyl- 1 5.734 1. 38 
3. 541-05-9 Cyclotrisiloxane, hexamethy 6.439 1. 98 
4. Unknown 6.963 3.22 
5. Unknown 7.966 0.0859 
6. 127204-12-0 Dodecane, 2 1 2 1 11,11-tetrame 8.503 5.17 
7. Unknown 8.635 8.73 
8. Unknown 8.895 0.206 
9. Unknown 8.963 0.307 

10. Unknown 9.165 0.140 

Q 
===== 

J 
NJ-
NJ-
_J-

J 
NJ -
_J-

J - J-
- J-- -
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28920.d 
Report Date: 20-0ct-2014 13:22 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28920.d 
10285159005 
16-0CT-2014 18:24 
AH2 Inst ID: lOairD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 20 
Dil Factor: 2.10000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name 

DF 
Uf 

Cpnd Variable 

COMPOUND 

Value Description 

2.100 Dilution Factor 
1.000 ng unit correction factor 

Local Compound Variable 

RT AREA 
============================== ====== ====== 

AMOUNT 
====== 

1.165 16991 0.796 

o-:-o~1~CT9 9.736 

1 Propylene 

----:-~---$----s--:Z----'I'o±uene-=d8-(-s-Jc~~~~~~~~~~~~~~~-='--"'--'~"--""---~""-""'"--'--""--"L"'----------""--'>--L--'--"''-----

* 61 Chlorobenzene - d5 

68 Isopropylbenzene 

74 1,2,4-Trimethylbenzene 

80 1,2,3-Trimethylbenzene 

CONCENTRATIONS 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL 

Unknown 

1.117 6382750 298.952166 628 0 

Cyclohexane, 1,3-dimethyl-, cis-

7.419 588041 

8.040 244200 

8.596 133915 

8.818 493076 

QUANT 

LIBRARY LIB ENTRY CPND # 

CAS #: 

0 1 

CAS #: 638-04-0 

5.734 107415 0.65860863 1. 38 95 NIST05.L 6632 52 

10.000 

0.106 

0.792 

0.338 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28920.d 
Report Date: 20-0ct-2014 13:22 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 
:;:<:::;;:;;:::.:;;;,;;:=:::::::::::;;:::t:::=:=:-=: =>=="'!""'""-*'""""":eo:;::;:::= ::::;:::::=""'===:::::= 

Cyclotrisiloxane, hexamethyl- CAS #: 541-05-9 
6.439 153807 0.94305388 1. 98 91 NIST05.L 73123 52 

Unknown CAS #: 

6. 963 90043 1.53122884 3.22 0 0 61 

Unknown CAS #: 

7. 966 94608 0.04088951 0.0859 0 0 68 

Dodecane, 2,2,11,11-tetramethyl- CAS #: 127204-12-0 

8.503 416170 2.46158474 5.17 78 NIST05.L 76118 74 

Unknown CAS #: 

8.635 702522 4.15531539 8.73 0 0 74 

Unknown CAS #: 
8.895 143402 0.09825197 0.206 0 0 80 

Unknown CAS #: 

8.963 213595 0.14634473 0.307 0 0 80 

Unknown CAS #: 
9.165 97520 0.06681582 0.140 0 0 80 
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Data File: \\192.168.10.12\chem\10airD.i\101714.b\29019.d 
Report Date: 20-0ct-2014 13:29 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: 
Lab Smp Id: 10285159006 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 17-0CT-2014 17:21 

Client SDG: 101714.b 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

Number TICs found: 10 
CONCENTRATION UNITS: 

(ug/L or ug/KG) ppbv 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ =========================== ======== ============== 

1. Unknown 1.101 184000 
2. 79-29-8 Butane, 2,3-dimethyl- 2.034 566000 
3. 96-14-0 Pentane, 3-methyl- 2.175 1160000 
4. 96-37-7 Cyclopentane, methyl- 2.738 1180000 
5. 565-59-3 Pentane, 2,3-dimethyl- 3.391 35300 
6. Unknown 3.539 33100 
7. 2532-58-3 Cyclopentane, 1,3-dimethyl- 3.696 56400 
8. Unknown 3.767 40200 
9. 872-56-0 Isopropylcyclobutane 3.841 82100 

10. 2815-57-8 Cyclopentane, 1,2,3-trimeth 5.146 12300 

Q 
===== 

J 
NJ-
NJ-
NJ-
NJ-

T-

NJ-
J-

NJ-
NJ--



Page 74 of 112

Data File: \\192.168.10.12\chem\10airD.i\101714.b\29019.d 
Report Date: 20-0ct-2014 13:29 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services 1 Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101714.b\29019.d 
10285159006 
17-0CT-2014 17:21 
AH2 Inst ID: lOairD.i 

Mise Info 21607 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101714.b\T015 286-14.rn 
Meth Date 20-0ct-2014 13:28 ahamilton Quant Type: ISTD 
Cal Date : 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 19 
Dil Factor: 5376.00000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

5376.000 Dilution Factor DF 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

9 Isopentane 1.506 817698 

~------ $-------:Z-2----Hexan-e-=<Tl-4-tS-) ~~ nn-g 

33 Cyclohexane 3.288 461640 

42 Benzene 3.966 44175 

* 47 1,4-Difluorobenzene 4.690 310603 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND 

============= ============ ========= 

Unknown CAS #: 

1.101 522483 34.3276753 184000 0 0 

Butane, 2,3-dimethyl- CAS #: 79-29-8 

2.034 276864 105.239377 566000 78 NIST05.L 1801 

Pentane, 3-methyl- CAS #: 96-14-0 

2.175 566072 215.170731 1160000 91 NIST05.L 1797 

AMOUNT 
====== 

53.724 

9.020 

23.169 

2.296 

10.000 

# 

9 

22 

22 
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Data File: \\192.168.10.12\chem\10airD.i\101714.b\29019.d 
Report Date: 20-0ct-2014 13:29 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

::o:=:;::;;;;:::::==:;o;-::;::::::::;;::;,::::::""' """====~:::::"""":to::;;;;=: ""'=="===:=::::=:::: 

Cyclopentane, methyl- CAS #: 96-37-7 
2.738 575779 218.860333 1180000 94 NIST05.L 1468 22 

Pentane, 2,3-dimethyl- CAS #: 565-59-3 
3. 391 130814 6.56526243 35300 93 NIST05.L 3906 33 

Unknown CAS #: 
3.539 122643 6.15514592 33100 0 0 33 

Cyc1opentane, 1, 3 -dimethyl-, cis- CAS #: 2532-58-3 
3.696 201714 10.4853575 56400 70 NIST05.L 3338 42 

Unknown CAS #: 
3.767 143865 7.47832736 40200 0 0 42 

Isopropylcyclobutane CAS #: 872-56-0 
3.841 293731 15.2685405 82100 95 NIST05.L 3267 42 

Cyclopentane, 1,2,3-trimethyl- CAS #: 2815-57-8 
5.146 71343 2. 29692647 12300 94 NIST05.L 6613 47 
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Data File: \\192.168.10.12\chern\10airD.i\101614.b\28925.d 
Report Date: 20-0ct-2014 13:23 

Pace Analytical Services{ Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159007 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 20:53 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============= 

1. 96-14-0 Pentane 1 3-methyl- 2.211 269 
2. 96-37-7 Cyclopentane, methyl- 2.776 814 
3. Unknown 3.809 5.32 
4. 16883-48-0 Cyclopentane, 1,2,4-trimeth 5.079 261 
5. 15890-40-1 Cyclopentane, 1,2,3-trimeth 5.259 741 
6. 609-26-7 Pentane, 3-ethyl-2-methyl- 5.493 11.0 
7 . Unknown 5.599 21.1 
8 . Unknown 5.837 19.5 
9. 590-66-9 Cyclohexane, 1,1-dimethyl- 6.005 11.3 

10. 3073-66-3 Cyclohexane, 1,1,3-trimethy 6.847 77.8 

Q 
===== 

NJ 
NJ-
J-

NJ-
NJ-
NJ-
J-

-J-
NJ-
NJ--
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28925.d 
Report Date: 20-0ct-2014 13:23 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28925.d 
10285159007 
16-0CT-2014 20:53 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 25 
Dil Factor: 2.10000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

2.100 Dilution Factor DF 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

$ 22 Hexane-d14(S) 2.275 418675 

~t;B:U_~ 2=-:448 2:IT32 () 

42 Benzene 3.998 22457746 

45 Methylcyclohexane 4.725 21585188 

$ 52 Toluene-dB (S) 6.133 13485970 

* 61 Chlorobenzene - d5 7.442 2448736 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Pentane, 3-methyl- CAS #: 96-14-0 

2.211 4929378 128.325775 269 90 NIST05.L 1796 22 

Cyclopentane, methyl- CAS #: 96-37-7 

2.776 5390822 387.428638 814 91 NISTOS.L 1468 27 

AMOUNT 
====== 

10.899 

1 . 460 

12.282 

348.691 

12.152 

10.000 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28925.d 
Report Date: 20-0ct-2014 13:23 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

=========""'==== =::::====,===== ========= 

Unknown CAS #: 
3.809 4631466 2.53293859 5.32 0 0 42 

Cyclopentane, 1,2,4-trimethyl-, (l.alpha CAS #: 16883-48-0 

5.079 7692916 124.272641 261 90 NIST05.L 6652 45 

Cyclopentane, 1,2,3-trimethyl-, (l.alpha CAS #: 15890-40-1 

5.259 21847602 352.929765 741 94 NIST05.L 6654 45 

Pentane, 3-ethyl-2-methyl- CAS #: 609-26-7 
5.493 5820836 5.24507347 11.0 91 NIST05.L 7469 52 

Unknown CAS #: 
5.599 11163731 10.0594807 21.1 0 0 52 

Unknown CAS #: 
5.837 10328188 9.30658501 19.5 0 0 52 

Cyclohexane, 1,1-dimethyl- CAS #: 590-66-9 

6.005 5985291 5.39326102 11.3 97 NIST05.L 6568 52 

Cyclohexane, 1,1,3-trimethyl- CAS #: 3073-66-3 
6. 847 9075733 37.0629152 77.8 97 NIST05.L 11227 61 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28929.d 
Report Date: 20-0ct-2014 13:25 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159008 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 22:29 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============= 

1. 109-67-1 1-Pentene 2.082 41900 
2. 96-14-0 Pentane, 3-methyl- 2.246 84600 
3. 96-37-7 Cyclopentane 1 methyl- 2.870 110000 
4. Unknown 3.722 51100 
5. 16883-48-0 Cyclopentane, 1 1 2,4-trimeth 5.197 81.2 
6. 15890-40-1 Cyclopentane, 1,2,3-trimeth 5.365 90.8 
7. Unknown 5.699 269 
8. 638-04-0 Cyclohexane, 1,3-dimethyl-, 5.947 785 
9. 4126-78-7 Cycloheptane, methyl- 6.114 406 

10. 3073-66-3 Cyclohexane 1 1,1,3-trimethy 6.918 2600 

Q 
===== 

NJ 
NJ-
NJ-
J-

NJ-
NJ-
J-

NJ-
NJ-
NJ-

-
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28929.d 
Report Date: 20-0ct-2014 13:25 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28929.d 
10285159008 
16-0CT-2014 22:29 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 29 
Dil Factor: 42.00000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name 

DF 
Uf 

Cpnd Variable 

COMPOUND 

Value 

42.000 
1.000 

Description 

Dilution Factor 
ng unit correction factor 
Local Compound Variable 

RT AREA 
============================== ====== ====== 

9 Isopentane 1. 519 6605829 

33 eyct-uhe~ane 3.458 62~Jl'/() 

* 47 1,4-Difluorobenzene 4.754 109637866 

$ 52 Toluene-dB (S) 6.201 14440856 

* 61 Chlorobenzene - dS 7.477 1947350 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

1-Pentene CAS #: 109-67-1 
2.082 16924475 998.422708 41900 72 NISTOS.L 539 9 

Pentane, 3-methyl- CAS #: 96-14-0 

2.246 34152610 2014.75921 84600 91 NISTOS.L 1797 9 

Cyclopentane, methyl- CAS #: 96-37-7 

2.870 63111143 2607.76458 110000 91 NISTOS.L 1468 33 

AMOUNT 
====== 

389.697 

2 5 SI:Cli22 

10.000 

9.183 

10.000 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28929.d 
Report Date: 20-0ct-2014 13:25 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

=====,,~====:;;;: """"'""""'"""===~=== :;::;;:;:;;;:;>:::::-;;;o;:::::== 

Unknown CAS #: 

3. 722 29435027 1216.26096 51100 0 0 33 

Cyclopentane, 1,2,4-trimethyl-, (l.alpha CAS #: 16883-48-0 

5.197 21192071 1.93291531 81.2 91 NIST05.L 6652 47 

Cyclopentane, 1,2,3-trimethyl-, (l.alpha CAS #: 15890-40-1 

5.365 23696256 2 .16132041 90.8 90 NIST05.L 6654 47 

Unknown CAS #: 

5.699 10074991 6.40687353 269 0 0 52 

cyclohexane, 1, 3 -dimethyl-, cis- CAS #: 638-04-0 

5.947 29401846 18.6971793 785 94 NIST05.L 6624 52 

Cycloheptane, methyl- CAS #: 4126-78-7 

6.114 15220061 9. 67871916 406 83 NIST05.L 6507 52 

Cyclohexane, 1,1,3-trimethyl- CAS #: 3073-66-3 

6.918 12060698 61.9338900 2600 94 NIST05.L 11227 61 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28930.d 
Report Date: 20-0ct-2014 13:27 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159009 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 22:51 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============= 

1. 75-83-2 Butane, 2,2-dimethyl- 1.863 23000 
2 . 96-37-7 Cyclopentane, methyl- 2.934 233000 
3. Unknown 3.783 98700 
4 . Unknown 5.162 16800 
5. 4850-28-6 Cyclopentane, 1,2,4-trimeth 5.317 25500 
6. 15890-40-1 Cyclopentane, 1,2,3-trimeth 5.465 24700 
7 . 584-94-1 Hexane, 2,3-dimethyl- 5.670 8860 
8. Unknown 5.776 501 
9. 638-04-0 Cyclohexane, 1, 3 -dimethyl-, 6.018 1070 

10. 2207-03-6 Cyclohexane, 1,3-dimethyl-, 6.172 498 

Q 
===== 
NJ 
NJ-
J-
~J= 
NJ 
NJ-
NJ-

J 
NJ-
NJ-

-
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28930.d 
Report Date: 20-0ct-2014 13:27 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28930.d 
10285159009 
16-0CT-2014 22:51 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 30 
Dil Factor: 40.40000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name 

DF 
Uf 

Cpnd Variable 

COMPOUND 

Value Description 

40.400 Dilution Factor 
1.000 ng unit correction factor 

Local Compound Variable 

RT AREA 
============================== ====== ====== 

9 Isopentane 1. 535 28120112 

33 eX'c3:ohexa --:-52 6 110418574 

45 Methylcyclohexane 4.985 115909277 

$ 52 Toluene-dB (S) 6.259 10178808 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Butane, 2,2-dirnethyl- CAS #: 75-83-2 

1. 863 8923136 570.084494 23000 90 NISTOS.L 1805 9 

Cyclopentane, methyl- CAS #: 96-37-7 

2.934 1.385e+008 5766.94938 233000 91 NIST05.L 1468 33 

Unknown CAS #: 

3.783 58653955 2442.37869 98700 0 0 33 

Unknown CAS #: 

5.162 15851537 416.882299 16800 0 0 45 

AMOUNT 
====== 

1796.548 

4597.882 

3048.318 

11.097 
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Data File: \\192.168.10.12\chem\lOairD.i\101614.b\28930.d 
Report Date: 20-0ct-2014 13:27 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

;;;;;:=::::::c;;;:;:::=:=:-==~== ===""'""''""==::;;::::,;::::: ==:;::====== 

Cyclopentane, 1,2,4-trimethyl-, (l.alpha CAS #: 4850-28-6 
5.317 24025544 631.851885 25500 91 NIST05.L 6653 45 

Cyclopentane, 1,2,3-trimethyl-, (l.alpha CAS #: 15890-40-1 
5.465 23262577 611.786490 24700 95 NIST05.L 6655 45 

Hexane, 2,3-dimethyl- CAS #: 584-94-1 
5.670 8343061 219.415584 8860 90 NISTOS.L 7453 45 

Unknown CAS #: 
5.776 11384038 12.4111240 501 0 0 52 

Cyclohexane, 1,3-dimethyl-, cis- CAS #: 638-04-0 
6.018 24276389 26.4666435 1070 93 NISTOS.L 6632 52 

Cyclohexane, 1,3-dimethyl-, trans- CAS #: 2207-03-6 
6.172 11314972 12.3358269 498 83 NISTOS.L 6645 52 
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Data File: \\192.168.10.12\chem\10airD.i\101714.b\29018.d 
Report Date: 20-0ct-2014 13:28 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101714.b 
Lab Smp Id: 10285159010 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 17-0CT-2014 17:00 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============= 

1. Unknown 1.108 895 
2. 96-37-7 Cyclopentane, methyl- 2.728 65.9 
3. 2453-00-1 Cyclopentane, 1,3-dimethyl- 3.680 40.1 
4. Unknown 3.751 32.9 
5. 822-50-4 Cyclopentane, 1,2-dimethyl- 3.828 70.6 
6. 2815-58-9 Cyclopentane, 1,2,4-trimeth 4.976 18.5 
7. 15890-40-1 Cyclopentane, 1,2,3-trimeth 5.140 19.0 
8 . 2207-04-7 Cyclohexane, 1,4-dimethyl-, 5.741 24.1 
9 . 1678-91-7 Cyclohexane, ethyl- 6.677 11.9 

10. 3073-66-3 Cyclohexane, 1,1,3-trimethy 6.780 20.2 

Q 
===== 

J 
NJ-
NJ-
_J= 
NJ 
NJ-
NJ-
NJ-
NJ-
NJ--
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Data File: \\192.168.10.12\chem\10airD.i\101714.b\29018.d 
Report Date: 20-0ct-2014 13:28 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101714.b\29018.d 
10285159010 
17-0CT-2014 17:00 
AH2 Inst ID: 10airD.i 

Mise Info 21607 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101714.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:28 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 18 
Dil Factor: 18.00000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value 

DF 18.000 
Uf 1.000 

Cpnd Variable 

COMPOUND 

Description 

Dilution Factor 
ng unit correction factor 
Local Compound Variable 

RT AREA 
============================== ====== ====== 

1 Propylene 1.159 2485 

A--Icohol 2.535 1083 

42 Benzene 3.963 3094 

* 47 1,4-Difluorobenzene 4.696 214196 

$ 52 Toluene-dB (S) 6.088 349627 

* 61 Chlorobenzene - d5 7.416 244277 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Unknown CAS #: 

1.108 2743035 49.7069107 895 0 0 1 

Cyclopentane, methyl- CAS #: 96-37-7 

2.728 32002 3.65981948 65.9 91 NIST05.L 1468 27 

AMOUNT 
====== 

0.045 

() 124 

0.281 

10.000 

10.425 

10.000 
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Data File: \\192.168.10.12\chem\10airD.i\101714.b\29018.d 
Report Date: 20-0ct-2014 13:28 

CONCENTRATIONS QUANT 
RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

:<::=:::=====""'===== ====:::;,==~=-:::::== ========= 

Cyclopentane, 1,3-dimethyl- CAS #: 2453-00-1 
3.680 24586 2.22930420 40.1 91 NIST05.L 3323 42 

Unknown CAS #: 

3.751 20134 1.82559401 32.9 0 0 42 

Cyclopentane, 1, 2-dimethyl-, trans- CAS #: 822-50-4 

3.828 43258 3.92236626 70.6 91 NIST05.L 3346 42 

Cyclopentane, 1,2,4-trimethyl- CAS #: 2815-58-9 
4.976 22017 1.02787456 18.5 86 NIST05.L 6615 47 

Cyclopentane, 1,2,3-trimethyl-, (l.alpha CAS #: 15890-40-1 

5.140 22603 1.05525509 19.0 87 NIST05.L 6655 47 

Cyclohexane, 1,4-dimethyl-, trans- CAS #: 2207-04-7 

5.741 44985 1. 34136631 24.1 91 NIST05.L 6637 52 

Cyclohexane, ethyl- CAS #: 1678-91-7 

6.677 22186 0.66155151 11.9 95 NIST05.L 6482 52 

Cyclohexane, 1,1,3-trimethyl- CAS #: 3073-66-3 
6.780 27443 1.12345291 20.2 86 NIST05.L 11242 61 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28923.d 
Report Date: 20-0ct-2014 13:22 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: 
Lab Smp Id: 10285159011 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 19:54 

Number TICs found: 10 

Client SDG: 101614.b 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ =========================== ======== ============= ===== 

1. 
2. 
3. 
4. 
5. 
6. 31081-18-2 
7. 
8. 
9. 

10. 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Nonane 1 3-methyl-5-propyl
Unknown 
Unknown 
Unknown 
Unknown 

1.108 
7.966 
8.066 
8.503 
8.635 
8.705 
8.895 
8.963 
9.075 
9.156 

80.7 
3.32 
1.01 
4.98 
9.74 
2.16 

0.120 
0.213 

0.0829 
0.0768 

J 

---------- ----------------------------------------------------



Page 94 of 112

Data File: \\192.168.10.12\chem\10airD.i\101614.b\28923.d 
Report Date: 20-0ct-2014 13:22 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28923.d 
10285159011 
16-0CT-2014 19:54 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 23 
Dil Factor: 2.02000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

2.020 Dilution Factor DF 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

2 Dichlorodifluoromethane 1.178 19340 

65 0 Xyl:ene '7.84] 316326 

71 4-Ethyltoluene 8.332 256864 

74 1 1 2,4-Trimethylbenzene 8.596 100160 

$ 78 1 1 4-dichlorobenzene-d4 8.795 628870 

80 1,2,3-Trimethylbenzene 8.818 449750 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Unknown 

1.108 5462555 39.9516521 80.7 

Unknown 

7.966 61012 1.64246687 3.32 

CAS #: 

0 

CAS #: 

0 

0 

0 

2 

65 

AMOUNT 
====== 

0.141 

8.516 

0.697 

0.824 

8.501 

0.244 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28923.d 
Report Date: 20-0ct-2014 13:22 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

==o::o::;;""'======== ============ """""'""===.;::;:== 

Unknown CAS #: 

8.066 184472 0.50079289 1. 01 0 0 71 

Unknown CAS #: 

8.503 299684 2.46493661 4. 98 0 0 74 

Unknown CAS #: 

8.635 586391 4.82313063 9.74 0 0 74 

Nonane, 3-methyl-5-propyl- CAS #: 31081-18-2 

8.705 78939 1.06708678 2.16 72 NIST05.L 46168 78 

Unknown CAS #: 

8.895 109648 0.05957968 0.120 0 0 80 

Unknown CAS #: 

8.963 193945 0.10538418 0.213 0 0 80 

Unknown CAS #: 

9.075 75506 0.04102767 0.0829 0 0 80 

Unknown CAS #: 

9.156 69952 0.03801019 0.0768 0 0 80 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28924.d 
Report Date: 20-0ct-2014 13:22 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159012 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 20:24 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================== =========================== ======== ============= 

1. Unknown 1.098 119 
2. 96-37-7 Cyclopentane, methyl- 2.715 3.62 
3. Unknown 5.175 1. 53 
4 . 541-05-9 Cyclotrisiloxane/ hexamethy 6.432 1. 63 
5 . Unknown 7.905 1.20 
6. Unknown 8.062 0.683 
7. Unknown 8.242 0.182 
8. Unknown 8.500 1. 09 
9. Unknown 8.631 1. 24 

10. Unknown 9.146 1. 42 

Q 
====== 

J 
NJ-
J-

NJ-

~~= 
~~= 
~J= 

J - -
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28924.d 
Report Date: 20-0ct-2014 13:22 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28924.d 
10285159012 
16-0CT-2014 20:24 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date : 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 24 
Dil Factor: 2.19000 
Integrator: HP RTE Compound Sublist: all.sub 
Target Version: 4.14 
Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

DF 2.190 Dilution Factor 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

3 Chlorodifluoromethane 1.194 33170 

2.458 5209 

* 47 1,4-Difluorobenzene 4.677 199381 

53 Toluene 6.124 94122 

65 o-Xylene 7.837 21432 

71 4-Ethyltoluene 8.329 22622 

74 1,2,4-Trimethylbenzene 8.593 9178 

$ 78 1,4-dichlorobenzene-d4 8.795 191415 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND 

========-===== ============ ========= 

Unknown CAS #: 

1.098 986064 54.2444665 119 0 0 

AMOUNT 
====== 

1.825 

0 :AD4 

10.000 

4.496 

0.501 

0.158 

0.177 

9.479 

# 

3 

~-' -------------
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28924.d 
Report Date: 20-0ct-2014 13:22 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

============:::::: ;;:;;;:::;::::;::-:o;;======= ========= 

Cyclopentane, methyl- CAS #: 96-37-7 

2. 715 21306 1.65125623 3.62 91 NISTOS.L 1468 27 

Unknown CAS #: 

5.175 13952 0.69978015 1. 53 0 0 47 

Cyclotrisiloxane, hexamethyl- CAS #: 541-05-9 

6.432 15607 0.74555218 1. 63 83 NIST05.L 73123 53 

Unknown CAS #: 

7.905 23460 0.54840123 1.20 0 0 65 

Unknown CAS #: 

8.062 13336 0.31175422 0.683 0 0 65 

Unknown CAS #: 

8.242 11949 0.08320109 0.182 0 0 71 

Unknmvn CAS #: 

8.500 25690 0.49606056 1. 09 0 0 74 

Unknown CAS #: 

8.631 29264 0.56506476 1. 24 0 0 74 

Unknown CAS #: 

9.146 13087 0.64807654 1.42 0 0 78 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28926.d 
Report Date: 20-0ct-2014 13:24 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159013 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 21:22 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ========= ============== 

1. 96-37-7 Cyclopentane, methyl- 2.748 792 
2. 2453-00-1 Cyclopentane, 1,3-dimethyl- 3.731 412 
3. Unknown 3.805 375 
4. 822-50-4 Cyclopentane, 1,2-dimethyl- 3.883 727 
5 . 2815-58-9 Cyclopentane, 1,2,4-trimeth 5.024 220 
6 . 15890-40-1 Cyclopentane, 1,2,3-trimeth 5.188 249 
7. 638-04-0 Cyclohexane, 1,3-dimethyl-, 5.783 69.8 
8. 219726-60-0 1-Ethyl-2-(4-methylpentyl)c 6.005 35.8 
9. 1678-91-7 Cyclohexane, ethyl- 6.709 32.4 

10. 3073-66-3 Cyclohexane, 1,1,3-trimethy 6.815 46.4 

Q 
===== 

NJ 

N~-
NJ-
NJ-
NJ-
NJ-
NJ-
NJ-
NJ-

-
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28926.d 
Report Date: 20-0ct-2014 13:24 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28926.d 
10285159013 
16-0CT-2014 21:22 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 26 
Dil Factor: 2.40000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

2.400 Dilution Factor DF 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

27 Tert Butyl Alcohol 2.432 37666 

4~ !3enzene 3.976 1089122 

45 Methylcyclohexane 4.686 16464913 

53 Toluene 6.156 4196529 

* 61 Chlorobenzene - d5 7.429 1970356 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Cyclopentane, methyl- CAS #: 96-37-7 

2.748 5660000 330.031356 792 94 NIST05.L 1468 27 

Cyclopentane, 1,3-dimethyl- CAS #: 2453-00-1 

3.731 3991842 171.707892 412 95 NIST05. L 3325 42 

Unknown CAS #: 

3.805 3633254 156.283332 375 0 0 42 

AMOUNT 
====== 

2.196 

2!6.H48 

495.061 

18.310 

10.000 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28926.d 
Report Date: 20-0ct-2014 13:24 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

===::::=====~:J::=::o:::::;; =:e::=~==""===== :;:::=:::;::::=:-:;;;:.:;:::,;;:;== 

Cyclopentane, 1, 2 -dimethyl-, trans- CAS #: 822-50-4 

3.883 7044227 303.005317 727 95 NIST05.L 3346 42 

Cyclopentane, 1,2,4-trimethyl- CAS #: 2815-58-9 

5.024 3056345 91.8971346 220 94 NIST05.L 6615 45 

cyclopentane, 1,2,3-trimethyl-, (l.alpha CAS #: 15890-40-1 

5.188 3452657 103.813301 249 95 NIST05.L 6655 45 

Cyclohexane, 1, 3 -dimethyl-, cis- CAS #: 638-04-0 

5.783 6669891 29.1009497 69.8 93 NISTOS.L 6632 53 

1-Ethy1-2-(4-methylpentyl)cyclopentane CAS #: 219726-60-0 

6.005 3414686 14.8983846 35.8 91 NIST05.L 44651 53 

Cyclohexane, ethyl- CAS #: 1678-91-7 

6.709 3091473 13.4881973 32.4 97 NISTOS.L 6482 53 

Cyclohexane, 1,1,3-trimethyl- CAS #: 3073-66-3 

6.815 3814063 19.3572228 46.4 95 NIST05.L 11227 61 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28928.d 
Report Date: 20-0ct-2014 13:24 

Pace Analytical Services, Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159014 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 22:06 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============= 

1. Unknown 1.104 2900 
2 . 96-14-0 Pentane, 3-methyl- 2.172 8300 
3 . 96-37-7 Cyclopentane, methyl- 2.738 16400 
4 . 1638-26-2 Cyclopentane, 1,1-dimethyl- 3.542 969 
5. 2532-58-3 Cyclopentane, 1,3-dimethyl- 3.699 2450 
6. Unknown 3.770 1920 
7 . 822-50-4 Cyclopentane, 1,2-dimethyl- 3.844 3560 
8. 16883-48-0 Cyclopentane, 1,2,4-trimeth 4.988 717 
9 . 15890-40-1 Cyclopentane, 1,2,3-trimeth 5.156 793 

10. 638-04-0 Cyclohexane, 1, 3 -dimethyl-, 5.754 539 

Q 
===== 

J 
NJ-
NJ-
NJ-
NJ-
J-

NJ-
NJ-
NJ-
NJ-

-
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28928.d 
Report Date: 20-0ct-2014 13:24 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services, Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28928.d 
10285159014 
16-0CT-2014 22:06 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date : 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 28 
Dil Factor: 43.80000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name 

DF 
Uf 

Cpnd Variable 

COMPOUND 

Value Description 

43.800 Dilution Factor 
1.000 ng unit correction factor 

Local Compound Variable 

RT AREA 
============================== ====== 

9 Isopentane 1.503 81085 

AMOUNT 
====== 

3.621 

2.23z9 ______ ~3.5~:~3~2~4 ______ _u8~'7~9~9~----

33 Cyclohexane 3.291 1291021 50.364 

42 Benzene 3.963 254265 9.671 

45 Methylcyclohexane 4.644 5614815 120.502 

$ 52 Toluene-dB (S) 6.095 1082820 10.266 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Unknown CAS #: 

1.104 1482779 66.2221233 2900 0 0 9 

Pentane, 3-methyl- CAS #: 96-14-0 

2.172 760645 189.476212 8300 91 NIST05.L 1794 22 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28928.d 
Report Date: 20-0ct-2014 13:24 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 
:::::;;:;:::==;;;:::::;;;:;::;::;;::::;e:::;::::.;:o; ===~,;:::o::;:;;;::;:::::;:=::;;::;;::;::;: ""'=~=====::=: 

Cyclopentane, methyl- CAS #: 96-37-7 

2.738 1503861 374.610914 16400 94 NIST05.L 1468 22 

Cyclopentane, 1,1-dimethyl- CAS #: 1638-26-2 

3.542 566889 22.1148538 969 87 NIST05.L 3321 33 

Cyclopentane, 1, 3 -dimethyl-, cis- CAS #: 2532-58-3 

3.699 1470366 55.9268729 2450 86 NIST05.L 3336 42 

Unknown CAS #: 

3.770 1154644 43.9180561 1920 0 0 42 

Cyclopentane, 1,2-dimethyl-, trans- CAS #: 822-50-4 

3.844 2139256 81.3687744 3560 94 NIST05.L 3346 42 

Cyclopentane, 1,2,4-trimethyl ( 1. alpha CAS #: 16883-48-0 

4.988 762934 16.3736715 717 95 NIST05.L 6652 45 

Cyclopentane, 1,2,3-trimethyl-, (l.alpha CAS #: 15890-40-1 

5.156 843581 18.1044644 793 95 NIST05.L 6655 45 

Cyclohexane, 1, 3 -dimethyl-, cis- CAS #: 638-04-0 

5.754 1298673 12.3122983 539 93 NIST05.L 6630 52 
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28927.d 
Report Date: 20-0ct-2014 13:24 

Pace Analytical Services 1 Inc. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Name: Client SDG: 101614.b 
Lab Smp Id: 10285159015 
Operator : AH2 
Sample Location: 
Sample Matrix: AIR 
Analysis Type: VOA 
Inj Date: 16-0CT-2014 21:44 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Sample Date: 
Sample Point: 
Date Received: 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ppbv 

RT EST. CONC. 
================ =========================== ======== ============== 

1. 96-14-0 Pentane 1 3-methyl- 2.185 881 
2. 96-37-7 Cyclopentane 1 methyl- 2.754 5180 
3. 1638-26-2 Cyclopentane 1 1 1 1-dimethyl- 3.564 1640 
4. 1192-14-9 Cyclobutanone 1 2,2-dimethyl 3.728 2260 
5. 2453-00-1 Cyclopentane/ 1,3-dimethyl- 3.799 1770 
6. 822-50-4 Cyclopentane, 1,2-dimethyl- 3.873 3420 
7. 2815-58-9 Cyclopentane, 1,2,4-trimeth 5.011 1000 
8 . 15890-40-1 Cyclopentane, 1 1 2 1 3-trimeth 5.175 1200 
9. 638-04-0 Cyclohexane, 1 1 3 -dimethyl-, 5.767 666 

10. 3073-66-3 Cyclohexane 1 1,1,3-trimethy 6.796 785 

Q 
===== 

NJ 
NJ-
NJ-
NJ-
NJ 
NJ-
NJ-
NJ-
NJ-
NJ-

-
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Data File: \\192.168.10.12\chem\10airD.i\101614.b\28927.d 
Report Date: 20-0ct-2014 13:24 

Data file : 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 

Pace Analytical Services{ Inc. 

T015 Analysis (UNIX) 
\\192.168.10.12\chem\10airD.i\101614.b\28927.d 
10285159015 
16-0CT-2014 21:44 
AH2 Inst ID: 10airD.i 

Mise Info 21595 
Comment Volatile Organic COMPOUNDS in Air 
Method \\192.168.10.12\chem\10airD.i\101614.b\T015 286-14.m 
Meth Date 20-0ct-2014 13:17 ahamilton Quant Type: ISTD 
Cal Date 13-0CT-2014 18:52 Cal File: 28621.d 
Als bottle: 27 
Dil Factor: 45.80000 
Integrator: HP RTE 
Target Version: 4.14 

Compound Sublist: all.sub 

Processing Host: 10MNSKAUFMANM72 

Concentration Formula: Amt * DF * Uf * CpndVariable 

Name Value Description 

45.800 Dilution Factor DF 
Uf 

Cpnd Variable 
1.000 ng unit correction factor 

Local Compound Variable 

COMPOUND RT AREA 
============================== ====== ====== 

21 Acetone 2.233 49484 

____ ==:::27 Te rt Bu t_JZ'J:::=AJ.-:c::illlo::t:::== 2.490 333 I 

33 Cyclohexane 3.310 1939313 

42 Benzene 3.979 291416 

45 Methylcyclohexane 4.664 5686936 

$ 52 Toluene-dB (S) 6.104 1210881 

* 61 Chlorobenzene - d5 7.423 469687 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 

Pentane, 3-methyl- CAS #: 96-14-0 

2.185 915317 19.2358845 881 91 NIST05.L 1797 21 

Cyclopentane, methyl- CAS #: 96-37-7 

2.754 2118680 113.179022 5180 94 NIST05.L 1468 27 

AMOUNT 
====== 

1.040 

(). J /8 

85.573 

9.296 

138.864 

10.352 

10.000 



Page 111 of 112

Data File: \\192.168.10.12\chem\10airD.i\101614.b\28927.d 
Report Date: 20-0ct-2014 13:24 

CONCENTRATIONS QUANT 

RT AREA ON-COL( ppbv) FINAL( ppbv) QUAL LIBRARY LIB ENTRY CPND # 
=::o::::::::<;::;:c::::::=:==:::o::::::::;;;:; ""'""'""'""""':;:>::::;::;:=::::::::::::: ===:::::=::::::;;::== 

Cyclopentane, 1,1-dimethyl- CAS #: 1638-26-2 

3.564 814169 35.9253936 1640 90 NIST05.L 3321 33 

Cyclobutanone, 2,2-dimethyl- CAS #: 1192-14-9 

3.728 1543730 49.2462863 2260 72 NIST05.L 3189 42 

Cyclopentane, 1,3-dimethyl- CAS #: 2453-00-1 

3.799 1211068 38.6340742 1770 70 NIST05.L 3323 42 

Cyclopentane, 1,2-dimethyl 
' trans- CAS #: 822-50-4 

3.873 2341700 74.7021723 3420 94 NIST05.L 3346 42 

Cyclopentane, 1,2,4-trimethyl- CAS #: 2815-58-9 

5. 011 898523 21.9402444 1000 94 NIST05.L 6615 45 

Cyclopentane, 1,2,3-trimethyl-, ( 1. alpha CAS #: 15890-40-1 

5.175 1077581 26.3125139 1200 95 NISTOS.L 6654 45 

Cyclohexane, 1, 3 -dimethyl-, cis- CAS #: 638-04-0 

5.767 1700791 14.5402134 666 95 NIST05.L 6632 52 

Cyclohexane, 1,1,3-trimethyl- CAS #: 3073-66-3 

6.796 804933 17.1376219 785 97 NIST05.L 11242 61 
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Appendix E  

Time-Series Graphs – Vapor 
Monitoring Points 
Graph E1 – VP-4 Oxygen 

Graph E2 – VP-5 Oxygen 

Graph E3 – VP-5 Carbon Dioxide 

Graph E4 – VP-5 PID 

Graph E5 – VP-6 Oxygen 

Graph E6 – VP-6 Carbon Dioxide 

Graph E7 – VP-6 PID 

Graph E8 – VP-7 Oxygen 

Graph E9 – VP-7 Carbon Dioxide 

Graph E10 – VP-7 PID 

Graph E11 – VP-8 Oxygen 

Graph E12 – VP Temperature Logs 
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Appendix F  

Groundwater Flow 
Calculations 
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Average Groundwater Flow Velocity (from Fetter, 1994) Vc	(m/year) Vx	(m/year) K	
(m/year)

dh/dl 
(m/m)

n e

1.4 2.2 1825 0.0003 0.25
4.6 7.3 1825 0.001 0.25
0.9 1.4 1825 0.0003 0.38

where: 3.0 4.8 1825 0.001 0.38
V x  = average linear velocity (meters/year)
K  = hydraulic conductivity (meters/year) 12.9 20.6 17155 0.0003 0.25
n e  = effective porosity (dimensionless) 43.2 68.6 17155 0.001 0.25
dh/dl  = hydraulic gradient (meters/meter) 8.5 13.5 17155 0.0003 0.38

28.4 45.1 17155 0.001 0.38
K;	USGS Scientific Investigtions Report 2010‐5085 (grain size analysis)
Low 5 m/day 1825 m/year 59.5 94.6 78840 0.0003 0.25
Median 47 m/day 17155 m/year 198.3 315.4 78840 0.001 0.25
High 216 m/day 78840 m/year 39.1 62.2 78840 0.0003 0.38

130.5 207.5 78840 0.001 0.38
K;  from NRE, 2004 (slug tests)
Geometric Mean 9.9 m/day 3613.5 m/year 4.7 7.4 6205 0.0003 0.25
Arithmetic Mean 17 m/day 6205 m/year 15.6 24.8 6205 0.001 0.25

3.1 4.9 6205 0.0003 0.38
Effective Porosity (n e ); from multiple sources 10.3 16.3 6205 0.001 0.38
NRE, 2004 0.25
USGS, 2010 0.38 Benzene Velocity (from NRE, 2004)

Groundwater gradient (dh/dl ); from multiple sources
NRE 2004, Low 0.0003 m/m
NRE 2004, High 0.001 m/m where:
USGS 2010 0.00057 m/m V c  = benzene velocity in groundwater
AECOM 2014 0.0004 m/m R benzene  = benzene retardation factor; 1.59 from NRE, 2004

Low K 
Scenario 
(grain size)

Median K 
Scenario 
(grain size)

High K 
Scenario 
(grain size)

Mean K 
Scenario (Slug 

Tests) 

GROUNDWATER/BENZENE VELOCITY CALCULATIONS
Based on accepted academic flow calculations, results of previous resports and site‐specific hydraulic data
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