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1.0    Introduction 

This report documents a soil vapor investigation conducted in the vicinity of Site A at the 

New Brighton/Arden Hills Superfund Site, associated with the Twin Cities Army Ammunition 

Plant (TCAAP).  The purpose of the investigation was to acquire definitive soil vapor results 

relative to the volatile organic compound (VOC) contamination at Site A, and thus determine the 

potential for any vapor intrusion into residences located along the north side of County Road I.  

A vapor intrusion report had been prepared previously: Off-TCAAP Vapor Intrusion Pathway 

Analysis, Operable Unit 1, Operable Unit 3, and Operable Unit 2 (Site A), prepared by 

Tecumseh/Wenck Installation Support Services, May 2005.  This report concluded that the vapor 

intrusion pathway for the off-Site Site A plume is incomplete, since the concentrations in 

groundwater were below the U.S. Environmental Protection Agency (USEPA) generic screening 

criteria.  However, in December 2012, the Minnesota Pollution Control Agency (MPCA) 

requested that soil gas sampling be conducted since their 2008/2010 vapor intrusion guidance is 

newer than the 2005 report, and since that guidance states that groundwater screening levels 

should not be used as a single line of evidence for decisions regarding vapor intrusion risk.  

Based on this MPCA request, the Army conducted the investigation work described herein. 

 

 

1.1 TCAAP BACKGROUND 

 

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

Minneapolis – St. Paul metropolitan area, in Ramsey County, and is surrounded by the cities of 

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

 

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

the Army.  Other uses included manufacture of munitions-related components, handling/storage 

of strategic and critical materials for other government agencies, and various non-military tenant 
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activities.  Production began in 1942 and then alternated between periods of activity and standby 

related to wars.  The last manufacturing operations ceased in 2005. 

 

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

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

also groundwater contamination, which has migrated beyond the original TCAAP boundary.  

Groundwater contamination was first discovered in July 1981, which led to investigation of the 

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

source of contamination, and so the TCAAP property and area of affected groundwater 

contamination was placed on the National Priorities List (NPL) in 1983 as the New 

Brighton/Arden Hills Superfund Site. 

 

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

of TCAAP has periodically shrunk as a result of property transfers.  Some property has been 

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

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

Reserve or the National Guard Bureau.  The National Guard Bureau has licensed the property it 

controls to the Minnesota Army National Guard (MNARNG).  Figure 1-2 shows the property 

presently under federal ownership, along with the organizations responsible for control.  These 

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

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

 

Operable Unit 2 (OU2) includes all soil, sediment, surface water, and groundwater contamination 

on the original TCAAP property (Figure 1-1).  A number of known and potential contaminant 

source areas have been identified on the original TCAAP property, including Site A. 
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1.2 SITE A BACKGROUND 

 

Site A is located on the property licensed to the MNARNG, as shown on Figure 1-2.  

Shallow groundwater at Site A has been impacted by VOCs and antimony.  The selected remedy 

in the OU2 Record of Decision (ROD) incorporates the use of a groundwater extraction system, 

which began operation May 31, 1994.  The groundwater system was shut off (with regulatory 

approval) on September 4, 2008, while implementation of Monitored Natural Attenuation 

(MNA) is evaluated as a potential remedy component in lieu of groundwater extraction and 

discharge.  The groundwater system has not been removed and will be kept in place in the event 

that MNA does not adequately control plume migration and one or more extraction wells need to 

be restarted.  The decision to proceed with MNA was based in part on the June 2000 MPCA and 

USEPA natural attenuation study at this site, and also on follow-up MPCA/USEPA microcosm 

studies that have verified that abiotic degradation of VOCs in Site A groundwater is occurring at 

substantial rates.  Such degradation acts to reduce contaminant mass and mobility by breaking 

down the contaminants as they move downgradient.  The decision to proceed with MNA was 

also based on the absence of any likely receptors.  The closest potential groundwater receptor is 

located approximately 1,000 feet downgradient from 01U352 (EW-2) and 01U353 (EW-3), and 

this domestic well has not been operable for many years (and even when it was, the water was 

only used for irrigation purposes).  Beyond this unlikely receptor, there are no other existing 

downgradient receptors between it and Rice Creek, which is approximately 1,800 feet away. 

 

The Conceptual Site Model (CSM) is that VOCs in groundwater may be a source for VOCs in 

the soil vapor in the immediate vicinity of groundwater impacted by VOCs and, if present in soil 

vapor at sufficiently high levels, may result in vapor intrusion into residences located along the 

north side of County Road I, most of which presumably have basements.  Shallow groundwater 

is present in the Site A vicinity (Unit 1 aquifer) at a depth of approximately 15 feet below ground 

surface, and generally flows to the west/northwest as it crosses County Road I.  Prior 

investigation work at Site A determined that the source of VOC contamination was the 

“1945 Trench”.  Remediation of the VOC-contaminated soils in the source area was completed 

in FY 2003, with 688 cubic yards of contaminated soil excavated and transported off-site to a 
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permitted disposal facility (see Figures 1-3 and 1-4 for the location of the soil excavation area at 

the former 1945 Trench).  The Site A Former 1945 Trench Closeout Report received regulatory 

consistency in FY 2004.  Hence, the groundwater VOC plume is the expected potential source 

area for VOCs in soil vapor.  Soils above the water table are generally described as silty sand or 

sand, which would allow for movement of soil vapor.  Available information on buried utilities 

in the vicinity is included in Appendix A.  This information suggests that utility corridors do not 

provide any preferential vapor migration pathways of concern.  There are no water main or 

sanitary sewer lines located along County Road I between Fairview Avenue and Aldine Street, 

which eliminates the potential vapor migration pathway where vapor follows residential service 

lines extending from sanitary sewer lines or water mains directly up to the point of service line 

entry into a residence.  Also, no storm sewer lines are present along County Road I.  The only 

utility that presents a potential vapor migration pathway is the City of St. Paul water lines (two 

60-inch pipes).  However, these lines run only in an east-west direction for a long distance, and 

even if vapor were to migrate within these pathways, there are no “branches” or services lines 

extending from these lines into the residential area, hence no migration pathway of concern 

exists.   

 

In the Unit 1 groundwater at Site A, tetrachloroethene and trichloroethene continue to be 

degraded to cis-1,2-dichloroethene via natural attenuation (likely through an abiotic process 

involving the presence of the mineral magnetite in soils).  This degradation generally occurs 

within the distance between the source area and the first line of extraction wells (EW-1 

through 4).  Figure 1-3 indicates that in June 2013, tetrachloroethene only exceeded 1 microgram 

per liter (µg/L) in wells upgradient from the first line of recovery wells, with only one result 

exceeding the cleanup level of 7 µg/L (01U126 at 8.9 µg/L).  Trichloroethene results are very 

low throughout the plume, never exceeding 4 µg/L in June 2013 (see Table 1-1), and well below 

the groundwater cleanup level of 30 µg/L.  Cis-1,2-dicholorethene continues to be degraded as 

the plume migrates.  In June 2013, the maximum cis-1,2-dicholorethene concentration was 

510 µg/L at 01U139 (Figure 1-4).  On the north side of County Road I, the only Site A VOC 

detected in wells 01U901 through 904 was cis-1,2-dicholorethene, with the highest detection 

being 57 µg/L at 01U904 (versus the groundwater cleanup level of 70 µg/L). 
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1.3 INVESTIGATION QAPP 

 

The planned sampling locations and the field and analytical procedures were described in the 

Quality Assurance Project Plan for Site A Vapor Intrusion Investigation (Wenck, Revision 2, 

June 4, 2013).  Investigation work was conducted in accordance with this Quality Assurance 

Project Plan (QAPP), which was approved by the USEPA and MPCA on June 17, 2013. 
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2.0 Investigation Results 

2.1 SAMPLING PROCEDURES 

 

The sampling procedures are described in greater detail in Appendix B.  In summary, 10 soil gas 

probes were installed along the north side of County Road I to facilitate soil gas sample 

collection (Figure 2-1).  The locations were placed on approximately 100-foot centers, though 

Locations 8 and 9 were adjusted slightly due to the presence of thick tree cover.  These locations 

extend beyond the edges of the cis-1,2-dichloroethene plume in both directions.  Soil gas samples 

were grab samples collected at a depth of 6 feet below ground surface, which complies with 

MPCA guidance.  This guidance suggests sample collection at least 3 feet below ground surface 

and not less than 2 feet above the water table, and notes that soil gas samples are typically 

collected at depths from 3 to 8 feet.  The depth of 6 feet placed the sample collection location at 

approximately half the depth to groundwater, which is approximately 15 feet.  The line of probes 

was located as far north as possible without having to be located on the parcels of individual 

residences, which would have greatly complicated property access (many different property 

owners would have been involved). 

 

In addition to the above line of probes, to provide an indication of soil gas concentrations in a 

worst-case area, one soil gas sample was collected approximately 10 feet west of the highest cis-

1,2-dichloroethene concentration in groundwater in the June 2013 sampling event (well 

01U139).  Also, to provide additional data south of County Road I, three soil gas samples were 

collected along the northern edge of TCAAP, just inside the fence and within the plume 

footprint.  The probe depth for sampling these four locations was also 6 feet (grab sample). 

 

Soil gas samples were collected using Summa Canisters, with analysis for VOCs by 

EPA Method TO-15 by Pace Analytical Services, Minneapolis, Minnesota.  The list of VOCs 

analyzed included the 6 Site A shallow groundwater Chemicals of Concern (COCs) that are 
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chlorinated:  cis-1,2-dichloroethene, trichloroethene, tetrachloroethene, 1,1-dichloroethene, 1,2-

dichloroethane, and chloroform.  Of these, cis-1,2-dichloroethene is of primary importance given 

that it is the only VOC detected in groundwater on the north side of County Road I.  Among the 

7 VOCs that are Site A groundwater  COCs, one petroleum-related compound (benzene) was not 

analyzed, since it was deemed far more likely to be related to an unknown (non-TCAAP) 

petroleum source along County Road I (i.e., contamination resulting from road or utility 

construction and/or general road use).  Benzene is not a primary COC at Site A.  The majority of 

wells have no detectable benzene and it is not detectable in any of the wells north of County 

Road I.  Lastly, though it is not a COC in groundwater, vinyl chloride was added to the list of 

reported analytes, since it is a potential degradation product of other chlorinated VOCs. 

 

 

2.2 INVESTIGATION RESULTS 

 

The soil gas sampling at the 14 locations shown on Figure 2-1 was conducted by Wenck (and a 

soil probe subcontractor) on July 22 and 23, 2013.  Analytical results are shown in Table 2-1.  

For reference, this table also shows the applicable action levels for each VOC.  As identified in 

the approved QAPP, the action levels shown in this table are the MPCA Residential 10X 

Intrusion Screening Values (ISVs) that are used for soil gas risk evaluations.  Values below 10X 

the ISVs are not considered to pose a risk to receptors.  The following should also be noted: 

 

1) The MPCA does not have a Residential X10 ISV for cis-1,2-dichloroethene.  MPCA has 

recommended using 600 micrograms per cubic meter (µg/m3) as a screening value for the 

Residential X10 ISV, which uses trans-1,2-dichloroethene as a surrogate. 

2) The MPCA has recommended using an interim trichloroethene Residential X10 ISV of 

20 µg/m3 in vapor intrusion investigations, due to recent changes to trichloroethene 

toxicity values in the USEPA’s Integrated Risk Information System (IRIS). 

3) Vinyl chloride is not a COC in Site A groundwater; however, the MPCA requested that 

vinyl chloride also be reported since it is a potential degradation product of other 

chlorinated VOCs. 
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The results shown in Table 2-1 suggest that no significant VOC concentrations are present in soil 

gas in the vicinity of the 14 samples collected.  With the exception of tetrachloroethene, no 

analytes were detected in any of the 14 samples.  Tetrachloroethene was detected in every sample 

at an extremely uniform concentration of approximately 4 to 7 µg/m3; however, these detections 

do not appear to be real.  First, the tetrachloroethene concentrations are far too uniform to 

actually exist in the environment across these 14 widely-spaced sample locations.  Second, cis-

1,2-dichloroethene was detected in groundwater in many of the wells in the soil gas sampling 

vicinity, and yet was consistently not detectable in all of the soil vapor samples; and conversely, 

tetrachloroethene, which was not detectable in groundwater in any of the wells in the soil gas 

sampling vicinity, had all soil vapor samples show its detection.  This significant inconsistency 

cannot be explained, suggesting that these tetrachloroethene detections do not reflect actual 

concentrations in soil gas at Site A.  It seems most likely that the reported tetrachloroethene 

detections reflect a field or laboratory source of contamination.  The laboratory reviewed their 

available information for this sample set with regard to any potential laboratory source of 

contamination/carryover, and they have indicated that they found no definitive evidence of that.  

Wenck also researched the possibility of detecting tetrachloroethene due to contamination from 

polyethylene tubing, which was used to connect the soil gas probe to each Summa Canister that 

was used to collect a sample.  In one study (Hayes et al., 2006), air was drawn through a short 

segment of polyethylene tubing and then analyzed for VOCs, and this study found 0.2 parts per 

billion (ppb) tetrachloroethene (0.2 ppb is approximately 1.4 µg/m3).  This result is relatively 

close to the uniform detection levels shown in Table 2-1.  Given a uniform sampling depth 

(6 feet), and hence a uniform length of tubing, a relatively uniform detection of tetrachloroethene 

could potentially have resulted from the tubing itself.  Finally, while the tetrachloroethene 

detections appear to be an artifact (contamination) from either a field or laboratory source, even 

if the tetrachloroethene detections were actually present in Site A soil gas, the 4 to 7 µg/m3 level 

is approaching two orders of magnitude below the tetrachloroethene soil gas action level of 

200 µg/m3 (Residential x10 ISV), which would support a conclusion that there is no significant 

soil vapor risk due to tetrachloroethene. 
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The reason cis-1,2-dichlorethene could not be detected in soil gas (even though frequently 

detected in groundwater) is most likely due to the suspected presence a layer of “clean water” 

(i.e., containing no VOCs) at the top of the Unit 1 aquifer.  While there are no actual nested 

monitoring wells at the site, the well screen for 01U125 only extends a few feet into the top of 

the Unit 1 aquifer, versus the well screens for most Site A monitoring wells which either fully (or 

nearly fully) penetrate the aquifer.  Sampling of 01U125 was ceased in 1999 precisely because it 

only penetrated the upper few feet and because its water quality results between 1987 and 1999 

(i.e., consistently non-detect) did not match other higher-concentration wells in the immediate 

vicinity.  A clean layer of water at the top of a surficial aquifer (when it is not an LNAPL site) 

can easily occur as groundwater travels downgradient from a source area, since ongoing 

infiltration of precipitation continually adds clean water to the top.  If such a clean layer does 

exist on the north side of County Road I, which is a considerable distance downgradient in terms 

of precipitation “building up” this layer, it can act as an effective barrier to the upward migration 

of contaminant vapors from the “underlying” VOC plume (as noted on Page 9 of the MPCA 

2010 Vapor Intrusion Technical Support Document). 

 

 

2.3 DATA USABILITY 

 

Sampling and analysis were conducted in accordance with the QAPP (Wenck, 2013).  Refer to 

this QAPP for details regarding sampling/analytical methods and procedures.  All samples 

collected for this project were analyzed by Pace Analytical Services at their Minneapolis, 

Minnesota location.  Pace Analytical Services is a certified environmental laboratory with the 

Minnesota Department of Health (MDH).  The analytical report is included in Attachment B.2 

of Appendix B. 

 

All of the analytical data (100%) was validated by Diane Short & Associates, Lakewood, 

Colorado (see Appendix B).  The Wenck data usability assessment, which provides an overall 

assessment of the usability of the data collected for this project, is provided in Appendix B.  

Based on this data usability assessment, the project data are deemed to have met the data quality 
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objectives specified in the QAPP and to be fully usable for the purpose of determining that 

VOC concentrations in soil vapor on the north side of County Road I are less than 10 times the 

MPCA Residential ISVs.  No data was rejected, and no data qualifiers were applied. 
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3.0 Conclusions 

Based on the Site A vapor intrusion investigation results presented herein, the following 

conclusions are made: 

 

• All soil gas results were well below the MPCA Residential 10X Intrusion Screening 

Values (ISVs) that are used for soil gas risk evaluations.  Values below 10X the ISVs are 

not considered to pose a risk to receptors, per the MPCA 2008/2010 vapor intrusion 

guidance. 

 

• The soil gas results shown in Table 2-1 suggest that no significant VOC concentrations 

are present in soil gas in the vicinity of the 14 samples collected.  With the exception of 

tetrachloroethene, no analytes were detected in any of the 14 samples. 

 

• The low detections of tetrachloroethene appear to be an artifact (contamination) from 

either a field or laboratory source.  However, even if the tetrachloroethene detections 

were actually present in Site A soil gas, the 4 to 7 µg/m3 level is approaching two orders 

of magnitude below the tetrachloroethene soil gas action level of 200 µg/m3 (Residential 

x10 ISV), which would support a conclusion that there is no significant soil vapor risk 

due to tetrachloroethene. 

 

• No further vapor intrusion investigation work is warranted. 
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Table 1-1
Site A Groundwater Quality Data

Fiscal Year 2013

Site A Vapor Intrusion Investigation

T:\1561 TCAAP\Site A\2014 Vapor Intrusion Report\Tables\Table 1-1_GW Qlty Data_FY13 Page 1 of  2

Tetra- Tri- cis-1,2-Di- 1,1-Di- 1,2-Di-
chloro- chloro- chloro- chloro- chloro- Chloro-
ethene ethene ethene ethene ethane form Benzene Antimony
(μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l)

Site A Cleanup Level (1)
7 30 70 6 4 60 10 6

01U039 12/19/12 <1 <1 <1 <1 <1 <1 <1 ---
01U039 6/26/13 <1 <1 <1 <1 <1 <1 <1 ---

01U102 6/25/13 JP 0.72 <1 <1 <1 <1 <1 <1 ---

01U103 6/25/13 <1 <1 <1 <1 <1 <1 <1 2.8
01U103 D 6/25/13 --- --- --- --- --- --- --- 2.9

01U108 6/25/13 JP 0.72 <1 <1 <1 <1 <1 <1 ---

01U115 6/26/13 <1 JP 0.44 2.3 <1 <1 <1 <1 ---
01U115 D 6/26/13 <1 JP 0.45 2.3 <1 <1 <1 <1 ---

01U116 6/26/13 <1 JP 0.94 JP 0.66 <1 <1 <1 <1 ---

01U117 6/25/13 2.2 1.4 15 <1 <1 <1 <1 ---

01U126 6/25/13 8.9 4.0 <1 <1 <1 <1 <1 ---

01U138 6/25/13 <1 JP 0.50 <1 <1 <1 <1 <1 ---

01U139 12/19/12 <1 1.5 400 JP 0.44 <1 <1 9.5 ---
01U139 6/27/13 <1 1.1 510 JP 0.76 <1 <1 16 ---

01U140 12/19/12 <1 <1 82 <1 <1 <1 JP 0.75 ---
01U140 6/26/13 <1 <1 59 <1 <1 <1 JP 0.72 ---
01U140 D 6/26/13 <1 <1 59 <1 <1 <2 JP 0.63 ---

01U157 12/19/12 <1 1.6 96 <1 <1 <1 JP 0.55 ---
01U157 6/26/13 <1 1.7 31 <1 <1 <1 JP 0.30 ---
01U157 D 6/26/13 <1 1.8 32 <1 <1 <1 <1 ---

01U158 12/19/12 <1 JP 0.92 58 <1 <1 <1 JP 0.77 ---
01U158 6/27/13 <1 1.2 54 <1 <1 <1 JP 0.73 ---
01U158 D 6/27/13 <1 1.2 55 <1 <1 <1 JP 0.73 ---

01U350 6/25/13 2.8 JP 0.75 <1 <1 <1 <1 <1 ---

01U901 12/18/12 <1 <1 <1 <1 <1 <1 <1 ---
01U901 6/24/13 <1 <1 <1 <1 <1 <1 <1 ---

01U902 12/18/12 <1 <1 8.3 <1 <1 <1 <1 ---
01U902 6/24/13 <1 <1 15 <1 <1 <1 <1 <1

01U903 6/24/13 <1 <1 <1 <1 <1 <1 <1 ---

01U904 12/18/12 <1 <1 32 <1 <1 <1 <1 ---
01U904 6/24/13 <1 <1 57 <1 <1 <1 <1 <1



Table 1-1
Site A Groundwater Quality Data

Fiscal Year 2013

Site A Vapor Intrusion Investigation

T:\1561 TCAAP\Site A\2014 Vapor Intrusion Report\Tables\Table 1-1_GW Qlty Data_FY13 Page 2 of  2

Tetra- Tri- cis-1,2-Di- 1,1-Di- 1,2-Di-
chloro- chloro- chloro- chloro- chloro- Chloro-
ethene ethene ethene ethene ethane form Benzene Antimony
(μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l)

Site A Cleanup Level (1)
7 30 70 6 4 60 10 6

Extraction Wells:

01U351 (EW-1) 6/25/13 <1 JP 0.51 JP 0.85 <1 <1 <1 <1 ---

01U352 (EW-2) 12/26/12 <1 <1 6.7 <1 <1 <1 <1 ---
01U352 (EW-2) 6/26/13 <1 <1 9.2 <1 <1 <1 <1 ---

01U353 (EW-3) 12/26/12 <1 JP 0.32 43 <1 <1 <1 JP 0.74 ---
01U353 (EW-3) D 12/26/12 <1 <1 42 <1 <1 <1 JP 0.69 ---
01U353 (EW-3) 6/26/13 <1 JP 0.51 140 <1 <1 <1 3.5 ---

01U354 (EW-4) 12/26/12 <1 JP 0.54 <1 <1 <1 <1 <1 ---
01U354 (EW-4) 6/25/13 <1 JP 0.84 <1 <1 <1 <1 <1 ---

01U355 (EW-5) 12/26/12 <1 JP 0.89 72 <1 <1 <1 2.4 ---
01U355 (EW-5) 6/27/13 <1 JP 0.70 43 <1 <1 <1 1.7 ---

01U356 (EW-6) 12/19/12 <1 JP 0.57 78 <1 <1 <1 1.7 ---
01U356 (EW-6) 6/27/13 <1 JP 0.67 97 <1 <1 <1 1.6 ---

01U357 (EW-7) 12/19/12 <1 <1 80 <1 <1 <1 1.7 ---
01U357 (EW-7) 6/26/13 <1 <1 55 <1 <1 <1 1.2 ---

01U358 (EW-8) 12/19/12 <1 <1 JP 0.45 <1 <1 <1 <1 ---
01U358 (EW-8) D 12/19/12 <1 <1 JP 0.52 <1 <1 <1 <1 ---
01U358 (EW-8) 6/26/13 <1 <1 JP 0.49 <1 <1 <1 <1 ---

Notes:
(1) Cleanup levels for Site A Shallow Groundwater are from Table 1 of the OU2 ROD.  Bolding (in red color) indicates

exceedance of the cleanup level.
--- Not Sampled.
D Duplicate sample.
JP The value is below the reporting level, but above the method detection limit.  Results should be considered estimated.
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Sample Field Sample Date Tetrachloro- Trichloro- cis-1,2-Dichloro- 1,2-Dichloro- 1,1-Dichloro- Vinyl
Location No. Sample ID Depth (ft) Collected ethene ethene ethene ethane ethene Chloroform Chloride

Action Level: 200 20 600 4 2,000 1,000 10

1 SG07221301 6 7/22/13 5.4 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
   1 D SG07221302 6 7/22/13 4.7 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37

2 SG07221303 6 7/22/13 7.2 < 1.1 < 1.6 < 0.82 < 1.6 < 2.0 < 0.52
3 SG07221304 6 7/22/13 5.5 < 0.82 < 1.2 < 0.61 < 1.2 < 1.5 < 0.39
4 SG07221305 6 7/22/13 5.3 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
5 SG07221306 6 7/22/13 5.8 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
6 SG07221307 6 7/22/13 5.4 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
7 SG07221308 6 7/22/13 5.1 < 0.82 < 1.2 < 0.61 < 1.2 < 1.5 < 0.39
8 SG07221309 6 7/22/13 4.9 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
9 SG07221310 6 7/22/13 5.0 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37

10 SG07221311 6 7/22/13 5.2 < 0.82 < 1.2 < 0.61 < 1.2 < 1.5 < 0.39
11 SG07231301 6 7/23/13 4.3 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37

   11 D SG07231302 6 7/23/13 4.4 < 0.82 < 1.2 < 0.61 < 1.2 < 1.5 < 0.39
12 SG07221314 6 7/22/13 7.3 < 0.89 < 1.3 < 0.66 < 1.3 < 1.6 < 0.42
13 SG07221313 6 7/22/13 5.3 < 0.82 < 1.2 < 0.61 < 1.2 < 1.5 < 0.39
14 SG07221312 6 7/22/13 5.7 < 0.85 < 1.3 < 0.64 < 1.3 < 1.5 < 0.40

Notes:
Results are μg/m3

D = Duplicate
< = Less than the Reporting Limit (RL)
Sample Depth = Approximate depth (in feet) below ground surface from which a discrete soil gas sample was collected.
The Action Level shown is the MPCA Residential 10X Intrusion Screening Value (ISV) appropriate for soil gas risk evaluations.  Values below 10X the ISVs are not considered to pose a risk to receptors.  Note the following:
   - The MPCA does not have a Residential X10 ISV for cis-1,2-dichloroethene.  MPCA has recommended using 600 µg/m3 as a screening value for the Residential X10 ISV, which uses trans-1,2-dichloroethene as a surrogate.
   - The MPCA has recommended using an interim trichloroethene Residential X10 ISV of 20 µg/m3 in vapor intrusion investigations, due to recent changes to trichloroethene toxicity values in the USEPA’s Integrated Risk Information System (IRIS).
   - Vinyl chloride is not a Contaminant of Concern in Site A groundwater; however, the MPCA requested that vinyl chloride also be reported since it is a potential degradation product of other chlorinated VOCs.

Table 2-1
Soil Gas VOC Results

Site A Vapor Intrusion Investigation
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Appendix B 
Data Usability Assessment 

Introduction 

This appendix provides an assessment of data usability for the analytical data generated 

during the July 2013 soil gas sampling in the Site A vicinity, as specified in the Quality 

Assurance Project Plan for Site A Vapor Intrusion Investigation (Wenck, Revision 2, 

June 4, 2013).  Note that all references to the “QAPP” within this appendix refer to the 

above QAPP.  The intent of this sampling was to acquire definitive soil vapor results 

relative to the volatile organic compound (VOC) contamination at Site A, and thus 

determine the potential for any vapor intrusion into residences located along the north 

side of County Road I.   

 

Summary of Field Work 

The sampling described in this section was conducted by Wenck (and a soil probe 

subcontractor) on July 22 and 23, 2013. 

 

Ten (10) soil gas probes were installed along the north side of County Road I to facilitate 

soil gas sample collection.  The locations were placed on approximately 100-foot centers 

(two were shifted slightly due to the presence of trees) and extended beyond the edges of 

the cis-1,2-dichloroethene plume in both directions.  Soil gas samples were grab samples 

collected at a depth of 6 feet below ground surface, which complies with MPCA 

guidance.  This guidance suggests sample collection at least 3 feet below ground surface 

and not less than 2 feet above the water table, and notes that soil gas samples are typically 

collected at depths from 3 to 8 feet.  The depth of 6 feet placed the sample collection 

location approximately half the depth to the groundwater level, which is approximately 

15 feet.  The line of probes was located as far north as possible without having to be 

located on the parcels of individual residences, which would have greatly complicated 

property access (many different property owners would have been involved). 

 

In addition to the above line of probes, to provide an indication of soil gas concentrations 

in a worst-case area, one soil gas sample was collected approximately 10 feet west of the 

highest cis-1,2-dichloroethene concentration in groundwater in the December 2012 
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sampling event (well 01U139).  Also, to provide additional data south of County Road I, 

three soil gas samples were collected along the northern edge of TCAAP, just inside the 

fence and within the plume footprint.  The probe depth for sampling these four locations 

was also 6 feet (grab sample). 

 

Equipment used in the probing operations was steam-cleaned prior to arrival at the Site. 

The sampler was driven to the specified 6-foot depth below grade, and then the borehole 

was sealed at the surface with bentonite grout to prevent short circuiting to the surface 

during sample collection.  After sealing, the protective sheath covering the stainless steel 

inner screen was retracted to expose approximately one foot of the screen to the 

formation. 

 

New disposable nitrile gloves were worn for each sample location.  After exposing the 

sample zone, the sampler was equipped with a new piece of polyethylene tubing.  Prior to 

collecting the sample, a minimum of three volumes (i.e., total volume of the sampling 

point and tube) was purged using a graduated syringe.  Prior to attaching the tubing the 

Summa Canister, a vacuum gauge was connected to the canister to verify that the vacuum 

level shown on the regulator assembly matched the stated vacuum level.  After sample 

collection, the vacuum gauge was rechecked to verify that the sample canister was 

adequately filled and an organic vapor detector (PID) was connected to the tubing (the 

highest reading was recorded in the field notes and on the chain of custody form). 

 

The borehole was not sealed (and was not required to be sealed given that no water table 

was intersected). 

 

Soil gas samples were collected for analysis by EPA Method TO-15 by Pace Analytical 

Services, Minneapolis, Minnesota.  The VOC list included the six (6) Site A shallow 

groundwater Chemicals of Concern (COCs) that are chlorinated:  cis-1,2-dichloroethene, 

trichloroethene, tetrachloroethene, 1,1-dichloroethene, 1,2-dichloroethane, and 

chloroform.  Of these, cis-1,2-dichloroethene is of primary importance given that it is the 
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only VOC detected in groundwater on the north side of County Road I.  Among the 7 

VOCs that are Site A COCs, one petroleum-related compound (benzene) was not 

analyzed, since it was deemed far more likely to be related to an unknown (non-TCAAP) 

petroleum source along County Road I (i.e., contamination resulting from road or utility 

construction and/or general road use).  Benzene is not a primary COC at Site A: the 

majority of wells have no detectable benzene and it is not detectable in any of the wells 

north of County Road I.  Lastly, though it is not a COC in groundwater, vinyl chloride 

was added to the list of reported analytes, since it is a potential degradation product of 

other chlorinated VOCs. 

 

All samples were labeled with a unique sample number with consistent format, date, 

parameters to be analyzed, site ID, and sampler's initials.  Samples that were collected as 

field duplicates were collected, numbered, packaged, and shipped in the same manner as 

other samples and were submitted “blind” to the laboratory. 

 

Field personnel were responsible for sample custody from the time of collection until the 

time of delivery to the laboratory.  Samples were kept in the secure possession of the 

sampler, meaning that they were either within sight of the sampler, in the sampler’s 

secure vehicle, within a locked building at TCAAP, or within the secure office of the 

sampling firm.  Chain-of-custody forms for chemical analyses were Pace Analytical 

Services standard forms, which were completed in ink.  Sample canisters were hand 

delivered to the laboratory. 

 

Field Audit 

The field audit specified in the QAPP was conducted by the Wenck QA Manager on 

July 22, 2013 (the first day of sampling).  The Field Audit Form, signed by the 

QA Manager and the sampler, is included in Attachment B.1.  The audit confirmed that 

soil gas sampling, custody, and shipping procedures were in accordance with the QAPP. 
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Laboratory Analysis  

Samples were analyzed by the laboratory specified in the QAPP, using the analytical 

method specified therein.  Specifically, Pace Analytical Services (Minneapolis, 

Minnesota) analyzed soil gas (air) samples using the following method: 

• VOCs   EPA Method TO-15 

 

The analytical report for this project is included on CD-ROM in Attachment B.2. 

 

 Completeness 

The field and analytical completeness goals specified in the QAPP were both 95%.  

Completeness information is shown in Table B.1.  Field completeness was 100% (i.e., all 

of the planned samples were collected), and analytical completeness was 100% (i.e., all 

of the samples that were collected were analyzed by the laboratory and produced valid 

data).  Hence, QAPP-specified field and analytical completeness goals were met. 

 

Field Data Validation  

The QAPP specified that 100% of the data receive field data validation, and this 

requirement was met.  Field data validation was performed by the Wenck QA manager, 

as specified in the QAPP, and is documented on the Field Data Validation Form included 

in Attachment B.3.  The QAPP requirements were documented as having been met for all 

items reviewed. 

 

Analytical Data Validation  

The QAPP required that 100% of the data receive full analytical data validation, and this 

requirement was met (Table B.2).  Analytical data validation was performed by Diane 

Short & Associates, as specified in the QAPP, and is documented in the Analytical Data 

Validation Report included in Attachment B.4.  The QAPP requirements were 

documented as having been met, and all data were found to be usable, with no data 

qualification required. 
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Reporting Limits 

The reporting limits that were achieved for the project were in compliance with the 

QAPP.  In all cases the achieved reporting limits were low enough to be below the 

Action Level that is applicable to soil gas (the MPCA Residential 10X Intrusion 

Screening Value [ISV]), thus allowing an acceptable comparison thereto. 

 

QC Sample Frequency 

An analysis of the actual frequency of QC sample collection (field duplicates) versus the 

QAPP goal is shown in Table B.2.  Field duplicates have a collection goal of 10%.  The 

actual QC sample frequency of 14% met the QAPP goal. 

 

Blanks  

The results for method blanks are shown in Table B.3.  There were no detections reported 

in either method blank.  These results suggest that there were no significant impacts from 

laboratory sources of contamination. 

 

Laboratory Control Samples 

Laboratory control sample (LCS) results are shown in Tables B.4.  All LCS percent 

recoveries were within the QC limit of 60 to 130% for all seven analytes.  The average 

recoveries ranged from 93 to 102%, with a combined average recovery of 98%.  These 

results show very good laboratory accuracy.  Based on the LCS results, there is no 

indication of a significant bias for any of the analytes. 

 

Surrogates  

Surrogate recovery results are shown in Table B.5.  All surrogate recoveries were within 

the QC limit of 50 to 130%.  The range of recoveries for the three surrogates was 

98 to 107%; 91 to 115%; and 85 to 89%.  Overall, these results show very good 

laboratory accuracy. 
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Appendix B 
Data Usability Assessment 

Laboratory Duplicates  

Laboratory duplicate results are shown in Table B.6.  The QC limit is 25% (or plus or 

minus two times the RL if the sample or duplicate result is less than five times the RL).  

All of the results were within the QC limits.  For most results, the plus or minus two 

times the RL criteria was applicable and was met in all of those cases.  Where results 

were high enough to warrant calculation of RPDs, the RPD results were 2% or less.  

Overall, these results show very good laboratory accuracy. 

 

Field Duplicates 

Field duplicates were delivered to the laboratory “blind”, i.e., the laboratory did not know 

which parent sample a duplicate was associated with.  Field duplicate results are shown 

in Table B.7. 

 

All of the results were within the QC limit of 50% (or plus or minus the four times the 

RL if the sample or duplicate result is less than five times the RL).  The plus or minus 

four times the RL criteria was applicable to all results and was met in all cases.  These 

results show very good field/laboratory precision, and suggest that sample heterogeneity 

is not a significant issue for the Site A soil gas samples. 

 

Data Usability Conclusion 

Based on this data usability assessment, the project data are deemed to have met the data 

quality objectives specified in the QAPP and to be fully usable for the purpose of 

determining that VOC concentrations in soil vapor on the north side of County Road I are 

less than 10 times the MPCA Residential ISVs.  No data was rejected, nor have any data 

qualifiers been applied. 
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Number of Number  of Number  of
VOC VOC VOC

Sampling Event Samples Samples Samples
Planned Collected Analyzed

July 2013 14 14 14

Project Total 14 14 14

Actual Field Completeness: 100%
Field Completeness Goal: 95%

Actual Analytical Completeness: 100%
Analytical Completeness Goal: 95%

Table B.1
Completeness Summary

Site A Vapor Intrusion Investigation
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Number Number Number with
Sampling Event of of Field Full Data

Samples Duplicates Validation

July 2013 14 2 14

Project Total 14 2 14

Percentages 14.3% 100.0%

QAPP Goal 10% 100%

Goal Met for Project? Yes Yes

VOCs

Table B.2
QC Sample and Data Validation Frequency

Site A Vapor Intrusion Investigation
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Tetrachloro- Trichloro- cis-1,2-Dichloro- 1,2-Dichloro- 1,1-Dichloro- Vinyl
Sampling Event ethene ethene ethene ethane ethene Chloroform Chloride Qualifiers

(µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (if any)

July 2013 < 0.69 < 0.55 < 0.81 < 0.41 < 0.81 < 0.99 < 0.26 None
July 2013 < 0.69 < 0.55 < 0.81 < 0.41 < 0.81 < 0.99 < 0.26 None

Notes:
< = Less than the Reporting Limit (RL)

Table B.3
Method Blank Results

Site A Vapor Intrusion Investigation
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Tetrachloro- Trichloro- cis-1,2-Dichloro- 1,2-Dichloro- 1,1-Dichloro- Vinyl
Sampling Event ethene ethene ethene ethane ethene Chloroform Chloride Qualifiers

(%) (%) (%) (%) (%) (%) (%) (if any)

QC Limits: 60-130 60-130 60-130 60-130 60-130 60-130 60-130

July 2013 99 93 99 104 96 102 96 (None)
July 2013 104 95 97 100 91 100 90 (None)

Average Recovery: 102 94 98 102 94 101 93

Combined Average 
Recovery for 

All VOCs: 98

Percent Recovery

Table B.4
Laboratory Control Sample (LCS) Results

Site A Vapor Intrusion Investigation
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Toluene-d8 1,4-Dichlorobenzene-d4 Hexane-d14
Sampling Event % Recovery % Recovery % Recovery Qualifiers

Range Range Range (if any)

QC Limits: 50-130 50-130 50-130

July 2013 98-107 91-115 85-89 (None)

Table B.5
Surrogate Results

Site A Vapor Intrusion Investigation
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Tetrachloro- Trichloro- cis-1,2-Dichloro- 1,2-Dichloro- 1,1-Dichloro- Vinyl
Sampling Event ethene ethene ethene ethane ethene Chloroform Chloride Qualifiers

(RPD) (RPD) (RPD) (RPD) (RPD) (RPD) (RPD) (if any)

July 2013 1.0 + 2xRL + 2xRL + 2xRL + 2xRL + 2xRL + 2xRL (None)
July 2013(1) 0.3 2 2 + 2xRL + 2xRL + 2xRL + 2xRL (None)

Average Recovery: 0.7 2 2 --- --- --- ---

Notes:
QC Limit is 25% RPD, or + 2 x Reporting Limit (RL) if the sample or duplicate value is less than 5 times the RL.
RPD = Relative Percent Difference 
(1) The parent sample for this laboratory duplicate was not a sample originating from TCAAP.
(2) Average Recovery excludes consideration of results that are indicated to be + 2xRL.

Table B.6
Laboratory Duplicate Results

Site A Vapor Intrusion Investigation
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Tetrachloro- Trichloro- cis-1,2-Dichloro- 1,2-Dichloro- 1,1-Dichloro- Vinyl
Date ethene ethene ethene ethane ethene Chloroform Chloride Qualifiers

Sample Location Collected (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (if any)

1    (SG07221301) 7/22/13 5.4 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
1D  (SG07221302) 7/22/13 4.7 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37

RPD: + 4xRL + 4xRL + 4xRL + 4xRL + 4xRL + 4xRL + 4xRL (None)

11    (SG07231301) 7/23/13 4.3 < 0.79 < 1.2 < 0.59 < 1.2 < 1.4 < 0.37
11D  (SG07231302) 7/23/13 4.4 < 0.82 < 1.2 < 0.61 < 1.2 < 1.5 < 0.39

RPD: + 4xRL + 4xRL + 4xRL + 4xRL + 4xRL + 4xRL + 4xRL (None)

Average Recovery: --- --- --- --- --- --- ---

Notes:
QC Limit is 50% RPD, or + 4 x Reporting Limit (RL) if the sample or duplicate value is less than 5 times the RL.
RPD = Relative Percent Difference 

Table B.7
Field Duplicate Results

Site A Vapor Intrusion Investigation
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July 30, 2013

LIMS USE: FR - MATT BOWERS
LIMS OBJECT ID: 10236207

10236207
Project:
Pace Project No.:

RE:

Mr. Matt Bowers
Wenck Associates, Inc.
1800 Pioneer Creek Ctr.
Maple Plain, MN 55359

1561-12-02 Site A Vapor TCAAP

Dear Mr. Bowers:
Enclosed are the analytical results for sample(s) received by the laboratory on July 23, 2013.  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,

Mariah Peronto

mariah.peronto@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 28

1 of 106610236207
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CERTIFICATIONS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
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 #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137

Mississippi Certification #: Pace
Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
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 28
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SAMPLE SUMMARY

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Lab ID Sample ID Matrix Date Collected Date Received

10236207001 SG07221301 Air 07/22/13 09:50 07/23/13 15:30

10236207002 SG07221302 Air 07/22/13 00:00 07/23/13 15:30

10236207003 SG07221303 Air 07/22/13 10:45 07/23/13 15:30

10236207004 SG07221304 Air 07/22/13 11:10 07/23/13 15:30

10236207005 SG07221305 Air 07/22/13 11:30 07/23/13 15:30

10236207006 SG07221306 Air 07/22/13 11:55 07/23/13 15:30

10236207007 SG07221307 Air 07/22/13 13:00 07/23/13 15:30

10236207008 SG07221308 Air 07/22/13 13:20 07/23/13 15:30

10236207009 SG07221309 Air 07/22/13 13:40 07/23/13 15:30

10236207010 SG07221310 Air 07/22/13 14:10 07/23/13 15:30

10236207011 SG07221311 Air 07/22/13 14:40 07/23/13 15:30

10236207012 SG07221312 Air 07/22/13 15:15 07/23/13 15:30

10236207013 SG07221313 Air 07/22/13 15:35 07/23/13 15:30

10236207014 SG07221314 Air 07/22/13 16:05 07/23/13 15:30

10236207015 SG07231301 Air 07/23/13 08:30 07/23/13 15:30

10236207016 SG07231302 Air 07/23/13 00:00 07/23/13 15:30

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

Page 3 of 28
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10236207001 SG07221301 TO-15 10DR1

10236207002 SG07221302 TO-15 10DR1

10236207003 SG07221303 TO-15 10DR1

10236207004 SG07221304 TO-15 10DR1

10236207005 SG07221305 TO-15 10DR1

10236207006 SG07221306 TO-15 10DR1

10236207007 SG07221307 TO-15 10DR1

10236207008 SG07221308 TO-15 10DR1

10236207009 SG07221309 TO-15 10DR1

10236207010 SG07221310 TO-15 10DR1

10236207011 SG07221311 TO-15 10DR1

10236207012 SG07221312 TO-15 10DR1

10236207013 SG07221313 TO-15 10DR1

10236207014 SG07221314 TO-15 10DR1

10236207015 SG07231301 TO-15 10DR1

10236207016 SG07231302 TO-15 10DR1

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:

10236207
1561-12-02 Site A Vapor TCAAP

Method:

Client: Wenck Associates, Inc.

TO-15

Date: July 30, 2013

Description: TO15 MSV AIR

General Information:
16 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.

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 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:

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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221301 Lab ID: 10236207001 Collected: 07/22/13 09:50 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 14:08 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/26/13 14:08 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/26/13 14:08 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/26/13 14:08 156-59-21.2 1.44
Tetrachloroethene 5.4 ug/m3 07/26/13 14:08 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/26/13 14:08 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/26/13 14:08 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 102 % 07/26/13 14:08 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 99 % 07/26/13 14:08 3855-82-172-131 1.44
Hexane-d14 (S) 87 % 07/26/13 14:08 21666-38-675-125 1.44

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

without the written consent of Pace Analytical Services, Inc..Date: 07/30/2013 04:01 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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221302 Lab ID: 10236207002 Collected: 07/22/13 00:00 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 05:34 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/26/13 05:34 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/26/13 05:34 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/26/13 05:34 156-59-21.2 1.44
Tetrachloroethene 4.7 ug/m3 07/26/13 05:34 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/26/13 05:34 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/26/13 05:34 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 99 % 07/26/13 05:34 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 94 % 07/26/13 05:34 3855-82-172-131 1.44
Hexane-d14 (S) 85 % 07/26/13 05:34 21666-38-675-125 1.44

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

without the written consent of Pace Analytical Services, Inc..Date: 07/30/2013 04:01 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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221303 Lab ID: 10236207003 Collected: 07/22/13 10:45 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 14:39 67-66-32.0 2
1,2-Dichloroethane ND ug/m3 07/26/13 14:39 107-06-20.82 2
1,1-Dichloroethene ND ug/m3 07/26/13 14:39 75-35-41.6 2
cis-1,2-Dichloroethene ND ug/m3 07/26/13 14:39 156-59-21.6 2
Tetrachloroethene 7.2 ug/m3 07/26/13 14:39 127-18-41.4 2
Trichloroethene ND ug/m3 07/26/13 14:39 79-01-61.1 2
Vinyl chloride ND ug/m3 07/26/13 14:39 75-01-40.52 2
Surrogates
Toluene-d8 (S) 100 % 07/26/13 14:39 2037-26-562-129 2
1,4-Dichlorobenzene-d4 (S) 93 % 07/26/13 14:39 3855-82-172-131 2
Hexane-d14 (S) 89 % 07/26/13 14:39 21666-38-675-125 2

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

without the written consent of Pace Analytical Services, Inc..Date: 07/30/2013 04:01 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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221304 Lab ID: 10236207004 Collected: 07/22/13 11:10 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 04:34 67-66-31.5 1.49
1,2-Dichloroethane ND ug/m3 07/26/13 04:34 107-06-20.61 1.49
1,1-Dichloroethene ND ug/m3 07/26/13 04:34 75-35-41.2 1.49
cis-1,2-Dichloroethene ND ug/m3 07/26/13 04:34 156-59-21.2 1.49
Tetrachloroethene 5.5 ug/m3 07/26/13 04:34 127-18-41.0 1.49
Trichloroethene ND ug/m3 07/26/13 04:34 79-01-60.82 1.49
Vinyl chloride ND ug/m3 07/26/13 04:34 75-01-40.39 1.49
Surrogates
Toluene-d8 (S) 103 % 07/26/13 04:34 2037-26-562-129 1.49
1,4-Dichlorobenzene-d4 (S) 94 % 07/26/13 04:34 3855-82-172-131 1.49
Hexane-d14 (S) 85 % 07/26/13 04:34 21666-38-675-125 1.49

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

without the written consent of Pace Analytical Services, Inc..Date: 07/30/2013 04:01 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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221305 Lab ID: 10236207005 Collected: 07/22/13 11:30 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/25/13 21:26 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/25/13 21:26 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/25/13 21:26 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/25/13 21:26 156-59-21.2 1.44
Tetrachloroethene 5.3 ug/m3 07/25/13 21:26 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/25/13 21:26 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/25/13 21:26 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 102 % 07/25/13 21:26 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 92 % 07/25/13 21:26 3855-82-172-131 1.44
Hexane-d14 (S) 86 % 07/25/13 21:26 21666-38-675-125 1.44

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

without the written consent of Pace Analytical Services, Inc..Date: 07/30/2013 04:01 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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221306 Lab ID: 10236207006 Collected: 07/22/13 11:55 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 02:32 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/26/13 02:32 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/26/13 02:32 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/26/13 02:32 156-59-21.2 1.44
Tetrachloroethene 5.8 ug/m3 07/26/13 02:32 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/26/13 02:32 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/26/13 02:32 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 105 % 07/26/13 02:32 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 94 % 07/26/13 02:32 3855-82-172-131 1.44
Hexane-d14 (S) 88 % 07/26/13 02:32 21666-38-675-125 1.44

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

without the written consent of Pace Analytical Services, Inc..Date: 07/30/2013 04:01 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:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221307 Lab ID: 10236207007 Collected: 07/22/13 13:00 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/25/13 23:59 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/25/13 23:59 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/25/13 23:59 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/25/13 23:59 156-59-21.2 1.44
Tetrachloroethene 5.4 ug/m3 07/25/13 23:59 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/25/13 23:59 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/25/13 23:59 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 102 % 07/25/13 23:59 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 94 % 07/25/13 23:59 3855-82-172-131 1.44
Hexane-d14 (S) 88 % 07/25/13 23:59 21666-38-675-125 1.44
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221308 Lab ID: 10236207008 Collected: 07/22/13 13:20 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 01:31 67-66-31.5 1.49
1,2-Dichloroethane ND ug/m3 07/26/13 01:31 107-06-20.61 1.49
1,1-Dichloroethene ND ug/m3 07/26/13 01:31 75-35-41.2 1.49
cis-1,2-Dichloroethene ND ug/m3 07/26/13 01:31 156-59-21.2 1.49
Tetrachloroethene 5.1 ug/m3 07/26/13 01:31 127-18-41.0 1.49
Trichloroethene ND ug/m3 07/26/13 01:31 79-01-60.82 1.49
Vinyl chloride ND ug/m3 07/26/13 01:31 75-01-40.39 1.49
Surrogates
Toluene-d8 (S) 104 % 07/26/13 01:31 2037-26-562-129 1.49
1,4-Dichlorobenzene-d4 (S) 93 % 07/26/13 01:31 3855-82-172-131 1.49
Hexane-d14 (S) 87 % 07/26/13 01:31 21666-38-675-125 1.49
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221309 Lab ID: 10236207009 Collected: 07/22/13 13:40 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 03:02 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/26/13 03:02 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/26/13 03:02 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/26/13 03:02 156-59-21.2 1.44
Tetrachloroethene 4.9 ug/m3 07/26/13 03:02 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/26/13 03:02 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/26/13 03:02 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 103 % 07/26/13 03:02 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 91 % 07/26/13 03:02 3855-82-172-131 1.44
Hexane-d14 (S) 85 % 07/26/13 03:02 21666-38-675-125 1.44
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221310 Lab ID: 10236207010 Collected: 07/22/13 14:10 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 01:00 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/26/13 01:00 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/26/13 01:00 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/26/13 01:00 156-59-21.2 1.44
Tetrachloroethene 5.0 ug/m3 07/26/13 01:00 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/26/13 01:00 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/26/13 01:00 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 101 % 07/26/13 01:00 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 93 % 07/26/13 01:00 3855-82-172-131 1.44
Hexane-d14 (S) 88 % 07/26/13 01:00 21666-38-675-125 1.44
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221311 Lab ID: 10236207011 Collected: 07/22/13 14:40 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/25/13 22:27 67-66-31.5 1.49
1,2-Dichloroethane ND ug/m3 07/25/13 22:27 107-06-20.61 1.49
1,1-Dichloroethene ND ug/m3 07/25/13 22:27 75-35-41.2 1.49
cis-1,2-Dichloroethene ND ug/m3 07/25/13 22:27 156-59-21.2 1.49
Tetrachloroethene 5.2 ug/m3 07/25/13 22:27 127-18-41.0 1.49
Trichloroethene ND ug/m3 07/25/13 22:27 79-01-60.82 1.49
Vinyl chloride ND ug/m3 07/25/13 22:27 75-01-40.39 1.49
Surrogates
Toluene-d8 (S) 99 % 07/25/13 22:27 2037-26-562-129 1.49
1,4-Dichlorobenzene-d4 (S) 99 % 07/25/13 22:27 3855-82-172-131 1.49
Hexane-d14 (S) 86 % 07/25/13 22:27 21666-38-675-125 1.49
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221312 Lab ID: 10236207012 Collected: 07/22/13 15:15 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/25/13 20:25 67-66-31.5 1.55
1,2-Dichloroethane ND ug/m3 07/25/13 20:25 107-06-20.64 1.55
1,1-Dichloroethene ND ug/m3 07/25/13 20:25 75-35-41.3 1.55
cis-1,2-Dichloroethene ND ug/m3 07/25/13 20:25 156-59-21.3 1.55
Tetrachloroethene 5.7 ug/m3 07/25/13 20:25 127-18-41.1 1.55
Trichloroethene ND ug/m3 07/25/13 20:25 79-01-60.85 1.55
Vinyl chloride ND ug/m3 07/25/13 20:25 75-01-40.40 1.55
Surrogates
Toluene-d8 (S) 100 % 07/25/13 20:25 2037-26-562-129 1.55
1,4-Dichlorobenzene-d4 (S) 94 % 07/25/13 20:25 3855-82-172-131 1.55
Hexane-d14 (S) 88 % 07/25/13 20:25 21666-38-675-125 1.55
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221313 Lab ID: 10236207013 Collected: 07/22/13 15:35 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 03:33 67-66-31.5 1.49
1,2-Dichloroethane ND ug/m3 07/26/13 03:33 107-06-20.61 1.49
1,1-Dichloroethene ND ug/m3 07/26/13 03:33 75-35-41.2 1.49
cis-1,2-Dichloroethene ND ug/m3 07/26/13 03:33 156-59-21.2 1.49
Tetrachloroethene 5.3 ug/m3 07/26/13 03:33 127-18-41.0 1.49
Trichloroethene ND ug/m3 07/26/13 03:33 79-01-60.82 1.49
Vinyl chloride ND ug/m3 07/26/13 03:33 75-01-40.39 1.49
Surrogates
Toluene-d8 (S) 107 % 07/26/13 03:33 2037-26-562-129 1.49
1,4-Dichlorobenzene-d4 (S) 96 % 07/26/13 03:33 3855-82-172-131 1.49
Hexane-d14 (S) 89 % 07/26/13 03:33 21666-38-675-125 1.49
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07221314 Lab ID: 10236207014 Collected: 07/22/13 16:05 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 02:01 67-66-31.6 1.61
1,2-Dichloroethane ND ug/m3 07/26/13 02:01 107-06-20.66 1.61
1,1-Dichloroethene ND ug/m3 07/26/13 02:01 75-35-41.3 1.61
cis-1,2-Dichloroethene ND ug/m3 07/26/13 02:01 156-59-21.3 1.61
Tetrachloroethene 7.3 ug/m3 07/26/13 02:01 127-18-41.1 1.61
Trichloroethene ND ug/m3 07/26/13 02:01 79-01-60.89 1.61
Vinyl chloride ND ug/m3 07/26/13 02:01 75-01-40.42 1.61
Surrogates
Toluene-d8 (S) 98 % 07/26/13 02:01 2037-26-562-129 1.61
1,4-Dichlorobenzene-d4 (S) 115 % 07/26/13 02:01 3855-82-172-131 1.61
Hexane-d14 (S) 85 % 07/26/13 02:01 21666-38-675-125 1.61
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07231301 Lab ID: 10236207015 Collected: 07/23/13 08:30 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 05:04 67-66-31.4 1.44
1,2-Dichloroethane ND ug/m3 07/26/13 05:04 107-06-20.59 1.44
1,1-Dichloroethene ND ug/m3 07/26/13 05:04 75-35-41.2 1.44
cis-1,2-Dichloroethene ND ug/m3 07/26/13 05:04 156-59-21.2 1.44
Tetrachloroethene 4.3 ug/m3 07/26/13 05:04 127-18-40.99 1.44
Trichloroethene ND ug/m3 07/26/13 05:04 79-01-60.79 1.44
Vinyl chloride ND ug/m3 07/26/13 05:04 75-01-40.37 1.44
Surrogates
Toluene-d8 (S) 102 % 07/26/13 05:04 2037-26-562-129 1.44
1,4-Dichlorobenzene-d4 (S) 101 % 07/26/13 05:04 3855-82-172-131 1.44
Hexane-d14 (S) 86 % 07/26/13 05:04 21666-38-675-125 1.44
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

Sample: SG07231302 Lab ID: 10236207016 Collected: 07/23/13 00:00 Received: 07/23/13 15:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Chloroform ND ug/m3 07/26/13 00:30 67-66-31.5 1.49
1,2-Dichloroethane ND ug/m3 07/26/13 00:30 107-06-20.61 1.49
1,1-Dichloroethene ND ug/m3 07/26/13 00:30 75-35-41.2 1.49
cis-1,2-Dichloroethene ND ug/m3 07/26/13 00:30 156-59-21.2 1.49
Tetrachloroethene 4.4 ug/m3 07/26/13 00:30 127-18-41.0 1.49
Trichloroethene ND ug/m3 07/26/13 00:30 79-01-60.82 1.49
Vinyl chloride ND ug/m3 07/26/13 00:30 75-01-40.39 1.49
Surrogates
Toluene-d8 (S) 98 % 07/26/13 00:30 2037-26-562-129 1.49
1,4-Dichlorobenzene-d4 (S) 108 % 07/26/13 00:30 3855-82-172-131 1.49
Hexane-d14 (S) 87 % 07/26/13 00:30 21666-38-675-125 1.49
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/17870
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10236207002, 10236207004, 10236207005, 10236207006, 10236207007, 10236207008, 10236207009,
10236207010, 10236207011, 10236207012, 10236207013, 10236207014, 10236207015, 10236207016

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1487046

Associated Lab Samples: 10236207002, 10236207004, 10236207005, 10236207006, 10236207007, 10236207008, 10236207009,
10236207010, 10236207011, 10236207012, 10236207013, 10236207014, 10236207015, 10236207016

Matrix: Air

Analyzed

1,1-Dichloroethene ug/m3 ND 0.81 07/25/13 14:47
1,2-Dichloroethane ug/m3 ND 0.41 07/25/13 14:47
Chloroform ug/m3 ND 0.99 07/25/13 14:47
cis-1,2-Dichloroethene ug/m3 ND 0.81 07/25/13 14:47
Tetrachloroethene ug/m3 ND 0.69 07/25/13 14:47
Trichloroethene ug/m3 ND 0.55 07/25/13 14:47
Vinyl chloride ug/m3 ND 0.26 07/25/13 14:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1487047LABORATORY CONTROL SAMPLE:
LCSSpike

1,1-Dichloroethene ug/m3 38.940.3 96 64-136
1,2-Dichloroethane ug/m3 42.841.2 104 66-136
Chloroform ug/m3 50.749.7 102 66-129
cis-1,2-Dichloroethene ug/m3 39.840.3 99 73-135
Tetrachloroethene ug/m3 68.169 99 66-135
Trichloroethene ug/m3 51.054.6 93 68-134
Vinyl chloride ug/m3 25.126 96 64-134
1,4-Dichlorobenzene-d4 (S) % 105 72-131
Hexane-d14 (S) % 94 75-125
Toluene-d8 (S) % 102 62-129

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10236207012
1487813SAMPLE DUPLICATE:

1,1-Dichloroethene ug/m3 ND 25ND
1,2-Dichloroethane ug/m3 ND 25ND
Chloroform ug/m3 ND 25ND
cis-1,2-Dichloroethene ug/m3 ND 25ND
Tetrachloroethene ug/m3 5.6 1 255.7
Trichloroethene ug/m3 ND 25ND
Vinyl chloride ug/m3 ND 25ND
1,4-Dichlorobenzene-d4 (S) % 94 .294
Hexane-d14 (S) % 88 .00488
Toluene-d8 (S) % 100 .3100
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/17876
TO-15

TO-15
TO15 MSV AIR Low Level

Associated Lab Samples: 10236207001, 10236207003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1488122

Associated Lab Samples: 10236207001, 10236207003

Matrix: Air

Analyzed

1,1-Dichloroethene ug/m3 ND 0.81 07/26/13 13:38
1,2-Dichloroethane ug/m3 ND 0.41 07/26/13 13:38
Chloroform ug/m3 ND 0.99 07/26/13 13:38
cis-1,2-Dichloroethene ug/m3 ND 0.81 07/26/13 13:38
Tetrachloroethene ug/m3 ND 0.69 07/26/13 13:38
Trichloroethene ug/m3 ND 0.55 07/26/13 13:38
Vinyl chloride ug/m3 ND 0.26 07/26/13 13:38

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1488123LABORATORY CONTROL SAMPLE:
LCSSpike

1,1-Dichloroethene ug/m3 36.740.3 91 64-136
1,2-Dichloroethane ug/m3 41.241.2 100 66-136
Chloroform ug/m3 49.549.7 100 66-129
cis-1,2-Dichloroethene ug/m3 39.040.3 97 73-135
Tetrachloroethene ug/m3 71.969 104 66-135
Trichloroethene ug/m3 52.254.6 95 68-134
Vinyl chloride ug/m3 23.426 90 64-134
1,4-Dichlorobenzene-d4 (S) % 106 72-131
Hexane-d14 (S) % 87 75-125
Toluene-d8 (S) % 99 62-129

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

5083964004
1489056SAMPLE DUPLICATE:

1,1-Dichloroethene ug/m3 ND 25ND
1,2-Dichloroethane ug/m3 ND 25ND
Chloroform ug/m3 ND 25ND
cis-1,2-Dichloroethene ug/m3 9.1 2 259.3
Tetrachloroethene ug/m3 8.3 .3 258.4
Trichloroethene ug/m3 6.1 2 256.0
Vinyl chloride ug/m3 ND 25ND
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QUALIFIERS

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

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.
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10236207
1561-12-02 Site A Vapor TCAAP

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

10236207001 AIR/17876SG07221301 TO-15

10236207002 AIR/17870SG07221302 TO-15

10236207003 AIR/17876SG07221303 TO-15

10236207004 AIR/17870SG07221304 TO-15
10236207005 AIR/17870SG07221305 TO-15
10236207006 AIR/17870SG07221306 TO-15
10236207007 AIR/17870SG07221307 TO-15
10236207008 AIR/17870SG07221308 TO-15
10236207009 AIR/17870SG07221309 TO-15
10236207010 AIR/17870SG07221310 TO-15
10236207011 AIR/17870SG07221311 TO-15
10236207012 AIR/17870SG07221312 TO-15
10236207013 AIR/17870SG07221313 TO-15
10236207014 AIR/17870SG07221314 TO-15
10236207015 AIR/17870SG07231301 TO-15
10236207016 AIR/17870SG07231302 TO-15
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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Instrument Run Log
Misc. Prep. Info:

Column: Cal. Standard:J&W DB-5 0.32mm Helium 8137-94-4/8137-94-5ISTD Lot: 8137-92-17
Instrument:

Tune Standard:
Surrogate Lot:10AIRD

8137-92-17
8137-92-17Method:

1

Path/File Lab ID Matrix/Batch Type DF Method Date & Time Oper. CommentspH

20501BFB.D BFB L/ 1 7/24/13 12:36Tune 50NG_BFB DR1
20502.D CCAL G/ 1 7/24/13 13:04CCal TO15_203-13 DR1
20503BFB.D BFB L/ 1 7/24/13 13:45Tune 50NG_BFB DR1
20504.D CAL1 G/ 1 7/24/13 14:12Ical TO15_205-13 DR1
20505.D CAL2 G/ 1 7/24/13 14:40Ical TO15_205-13 DR1
20506.D CAL3 G/ 1 7/24/13 15:08Ical TO15_205-13 DR1
20507.D CAL4 G/ 1 7/24/13 15:36Ical TO15_205-13 DR1
20508.D CAL5 G/ 1 7/24/13 16:06Ical TO15_205-13 DR1
20509.D CAL6 G/ 1 7/24/13 16:39Ical TO15_205-13 DR1
20510.D ICV G/ 1 7/24/13 17:07LCS TO15_205-13 DR1 8137-85-16
20511L.D 1486238 G/17860 1 7/24/13 17:35LCS TO15_205-13 DR1
20511.D LCS G/ 1 7/24/13 17:35LCS TO15_205-13 DR1
20511LT.D 1486802 G/17866 1 7/24/13 17:35LCS TO15_205-13 DR1
20512.D 0 G/ 1 7/24/13 18:03Sample TO15_205-13 DR1
20513.D BLANK G/ 1 7/24/13 18:33Blank TO15_205-13 DR1
20513L.D 1486237 G/17860 1 7/24/13 18:33Blank TO15_205-13 DR1
20513LT.D 1486801 G/17866 1 7/24/13 18:33Blank TO15_205-13 DR1
20514.D 10235314003 G/17856 1984 7/24/13 19:01Sample TO15_205-13 DR1
20515.D 3098565001 G/17860 4.032 7/24/13 19:31Sample TO15_205-13 DR1
20516.D 10235314001 G/17860 1.49 7/24/13 20:01Sample TO15_205-13 DR1
20517.D 10236127003 G/17866 1.34 7/24/13 20:32Sample TO15_205-13 DR1
20518.D 1486906 G/17866 1.34 7/24/13 21:03Duplicate TO15_205-13 DR1
20519.D 10236127001 G/17866 1.34 7/24/13 21:33Sample TO15_205-13 DR1
20520.D -DUP G/17866 1.34 7/24/13 22:03Duplicate TO15_205-13 DR1
20521.D 10236127002 G/17866 1.49 7/24/13 22:34Sample TO15_205-13 DR1
20522.D 10236188001 G/17860 1.8 7/24/13 23:06Sample TO15_205-13 DR1
20523.D 10235407018 G/17860 451.584 7/24/13 23:34Sample TO15_205-13 DR1
20524.D 10235407016 G/17860 935.424 7/25/13 00:02Sample TO15_205-13 DR1
20525.D 10235407012 G/17860 4.742 7/25/13 00:32Sample TO15_205-13 DR1
20526.D 10235407015 G/17860 225.792 7/25/13 00:59Sample TO15_205-13 DR1
20527.D 10235407013 G/17848 24.555 7/25/13 01:27Sample TO15_205-13 DR1
20528.D 10235407017 G/17860 3034.64 7/25/13 01:54Sample TO15_205-13 DR1
20529.D 10235407014 G/17860 4.742 7/25/13 02:25Sample TO15_205-13 DR1
20530.D 92165848002 G/17860 1.44 7/25/13 02:55Sample TO15_205-13 DR1
20531.D 92165848001 G/17860 1.7956 7/25/13 03:26Sample TO15_205-13 DR1
20532.D 10236055002 G/17860 1.8 7/25/13 03:56Sample TO15_205-13 DR1
20533.D 10236055001 G/17860 1.74 7/25/13 04:27Sample TO15_205-13 DR1
20534.D 10235583003 G/17860 1.94 7/25/13 04:58Sample TO15_205-13 DR1
20535.D 10235583001 G/17860 1.8 7/25/13 05:28Sample TO15_205-13 DR1
20536.D 10235583002 G/17860 1.8 7/25/13 06:00Sample TO15_205-13 DR1
20537.D 0 G/ 1 7/25/13 07:28Sample TO15_205-13 DR1
20538.D CERT G/ 1 7/25/13 07:59Sample TO15_205-13 DR1
20539.D CERT G/ 1 7/25/13 08:42Sample TO15_205-13 DR1
20540.D 10236188001 G/17860 1152 7/25/13 09:11Sample TO15_205-13 DR1
20541.D CERT G/ 1 7/25/13 09:42Sample TO15_205-13 DR1
20542.D CERT G/ 1 7/25/13 10:12Sample TO15_205-13 DR1
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Instrument Run Log
Misc. Prep. Info:

Column: Cal. Standard:J&W DB-5 0.32mm Helium 8137-94-4/8137-94-5ISTD Lot: 8137-92-17
Instrument:

Tune Standard:
Surrogate Lot:10AIRD

8137-92-17
8137-92-17Method:

2

Path/File Lab ID Matrix/Batch Type DF Method Date & Time Oper. CommentspH

20543.D CERT G/ 1 7/25/13 10:44Sample TO15_205-13 DR1
20544.D 92165848002 G/17860 460.8 7/25/13 11:11Sample TO15_205-13 DR1
20545.D 92165848001 G/17860 574.592 7/25/13 11:39Sample TO15_205-13 DR1
20546.D 10235407015 G/17860 1806.336 7/25/13 12:13Sample TO15_205-13 DR1

 
Check Maintenance Items Performed:

Changed septum
Cleaned liner
Replaced/Cleaned gold seal

Clipped column
Changed trap - Lot #
Cleaned MS Source

Other minor parts replaced
Changed column - Lot #

No maintenance performed today
Additional Comments:

 
 

 
 
 

 
 
 

Run order verified:
File Path 1:
Matrix Codes: [G]as,  [L]iquid,  [S]olid,  [N]one

Report Date:
Reviewed By/Date:

07/25/2013 12:52U:\10AIRD.I\072413.B\
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Instrument Run Log
Misc. Prep. Info:

Column: Cal. Standard:J&W DB-5 0.32mm Helium 8137-94-5ISTD Lot: 8137-92-17
Instrument:

Tune Standard:
Surrogate Lot:10AIRD

8137-92-17
8137-92-17Method:

1

Path/File Lab ID Matrix/Batch Type DF Method Date & Time Oper. CommentspH

20601BFB.D BFB L/ 1 7/25/13 12:41Tune 50NG_BFB DR1
20602.D CCAL G/ 1 7/25/13 13:08CCal TO15_205-13 DR1
20602L.D 1487047 G/17870 1 7/25/13 13:08LCS TO15_205-13 DR1
20603.D 0 G/ 1 7/25/13 13:46Sample TO15_205-13 DR1
20604.D CERT G/ 1 7/25/13 14:17Sample TO15_205-13 DR1
20605L.D 1487046 G/17870 1 7/25/13 14:47Blank TO15_205-13 CJR
20605.D BLANK G/ 1 7/25/13 14:47Blank TO15_205-13 CJR
20606.D 92165855006 G/17861 1.39 7/25/13 15:37Sample TO15_205-13 CJR
20607.D 92165855007 G/17861 3.36 7/25/13 16:07Sample TO15_205-13 CJR
20608.D 92165165001 G/17861 9879.552 7/25/13 16:35Sample TO15_205-13 CJR
20609.D 10235541011 G/17863 268.8 7/25/13 17:02Sample TO15_205-13 DR1
20610.D 10235407018 G/17870 451.58 7/25/13 17:30Sample TO15_205-13 DR1
20611.D 10235583003 G/17870 3.2592 7/25/13 18:00Sample TO15_205-13 DR1
20612.D 10235583002 G/17870 60.48 7/25/13 18:28Sample TO15_205-13 DR1
20613.D 10235583001 G/17870 36 7/25/13 18:56Sample TO15_205-13 DR1
20614.D 10236055001 G/17870 1.74 7/25/13 19:27Sample TO15_205-13 DR1
20615.D 10236055002 G/17870 18 7/25/13 19:55Sample TO15_205-13 DR1
20616.D 10236207012 G/17870 1.55 7/25/13 20:25Sample TO15_205-13 DR1
20617.D 1487813 G/17870 1.55 7/25/13 20:56Duplicate TO15_205-13 DR1
20618.D 10236207005 G/17870 1.44 7/25/13 21:26Sample TO15_205-13 DR1
20619.D -DUP G/17870 1.44 7/25/13 21:57Duplicate TO15_205-13 DR1
20620.D 10236207011 G/17870 1.49 7/25/13 22:27Sample TO15_205-13 DR1
20621.D MISINJ G/ 1 7/25/13 22:58Sample TO15_205-13 DR1
20622.D 10236207001 G/17870 1.44 7/25/13 23:29Sample TO15_205-13 DR1
20623.D 10236207007 G/17870 1.44 7/25/13 23:59Sample TO15_205-13 DR1
20624.D 10236207016 G/17870 1.49 7/26/13 00:30Sample TO15_205-13 DR1
20625.D 10236207010 G/17870 1.44 7/26/13 01:00Sample TO15_205-13 DR1
20626.D 10236207008 G/17870 1.49 7/26/13 01:31Sample TO15_205-13 DR1
20627.D 10236207014 G/17870 1.61 7/26/13 02:01Sample TO15_205-13 DR1
20628.D 10236207006 G/17870 1.44 7/26/13 02:32Sample TO15_205-13 DR1
20629.D 10236207009 G/17870 1.44 7/26/13 03:02Sample TO15_205-13 DR1
20630.D 10236207013 G/17870 1.49 7/26/13 03:33Sample TO15_205-13 DR1
20631.D 10236207003 G/17870 1.49 7/26/13 04:03Sample TO15_205-13 DR1
20632.D 10236207004 G/17870 1.49 7/26/13 04:34Sample TO15_205-13 DR1
20633.D 10236207015 G/17870 1.44 7/26/13 05:04Sample TO15_205-13 DR1
20634.D 10236207002 G/17870 1.44 7/26/13 05:34Sample TO15_205-13 DR1
20635.D 0 G/ 1 7/26/13 07:23Sample TO15_205-13 DR1
20636.D CERT G/ 1 7/26/13 07:53Sample TO15_205-13 DR1
20637.D CERT G/ 1 7/26/13 08:24Sample TO15_205-13 DR1
20638.D CERT G/ 1 7/26/13 08:54Sample TO15_205-13 DR1
20639.D CERT G/ 1 7/26/13 09:25Sample TO15_205-13 DR1
20640.D CERT G/ 1 7/26/13 09:55Sample TO15_205-13 DR1
20641.D 10235583003 G/17870 32.592 7/26/13 10:22Sample TO15_205-13 DR1
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Instrument Run Log
Misc. Prep. Info:

Column: Cal. Standard:J&W DB-5 0.32mm Helium 8137-94-5ISTD Lot: 8137-92-17
Instrument:

Tune Standard:
Surrogate Lot:10AIRD

8137-92-17
8137-92-17Method:

2

Path/File Lab ID Matrix/Batch Type DF Method Date & Time Oper. CommentspH

 
Check Maintenance Items Performed:

Changed septum
Cleaned liner
Replaced/Cleaned gold seal

Clipped column
Changed trap - Lot #
Cleaned MS Source

Other minor parts replaced
Changed column - Lot #

No maintenance performed today
Additional Comments:

 
 

 
 
 

 
 
 

Run order verified:
File Path 1:
Matrix Codes: [G]as,  [L]iquid,  [S]olid,  [N]one

Report Date:
Reviewed By/Date:

07/26/2013 11:20U:\10AIRD.I\072513.B\
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Instrument Run Log
Misc. Prep. Info:

Column: Cal. Standard:J&W DB-5 0.32mm Helium 8137-94-5ISTD Lot: 8137-92-17
Instrument:

Tune Standard:
Surrogate Lot:10AIRD

8137-92-17
8137-92-17Method:

1

Path/File Lab ID Matrix/Batch Type DF Method Date & Time Oper. CommentspH

20701BFB.D BFB L/ 1 7/26/13 10:59Tune 50NG_BFB DR1
20702A.D 1488129 G/17877 1 7/26/13 11:27LCS TO15_205-13 DR1
20702.D CCAL G/ 1 7/26/13 11:27CCal TO15_205-13 DR1
20702L.D 1488123 G/17876 1 7/26/13 11:27LCS TO15_205-13 DR1
20703.D 0 G/ 1 7/26/13 12:06Sample TO15_205-13 DR1
20704.D IC G/ 1 7/26/13 12:37Sample TO15_205-13 DR1
20705.D IC G/ 1 7/26/13 13:07Sample TO15_205-13 DR1
20706A.D 1488128 G/17877 1 7/26/13 13:38Blank TO15_205-13 DR1
20706.D IC G/ 1 7/26/13 13:38Sample TO15_205-13 DR1
20706L.D 1488122 G/17876 1 7/26/13 13:38Blank TO15_205-13 DR1
20707.D 10236207001 G/17876 1.44 7/26/13 14:08Sample TO15_205-13 DR1
20708.D 10236207003 G/17876 1.9966 7/26/13 14:39Sample TO15_205-13 DR1
20709.D 5083964003 G/17876 1.49 7/26/13 15:10Sample TO15_205-13 DR1
20710.D -DUP G/17876 1.49 7/26/13 15:40Duplicate TO15_205-13 DR1
20711.D 5083964004 G/17876 1.61 7/26/13 16:11Sample TO15_205-13 DR1
20712.D 1489056 G/17876 1.61 7/26/13 16:41Duplicate TO15_205-13 DR1
20713.D 5083964002 G/17876 1.55 7/26/13 17:11Sample TO15_205-13 DR1
20714.D 5083964005 G/17876 1.61 7/26/13 17:42Sample TO15_205-13 DR1
20715.D 5083964001 G/17876 1.55 7/26/13 18:12Sample TO15_205-13 DR1
20716.D 10236154001 G/17876 1.55 7/26/13 18:43Sample TO15_205-13 DR1
20717.D 10235747001 G/17876 1.44 7/26/13 19:13Sample TO15_205-13 DR1
20718.D 60149323002 G/17876 2.88 7/26/13 19:44Sample TO15_205-13 DR1
20719.D 60149323004 G/17876 3.36 7/26/13 20:14Sample TO15_205-13 DR1
20720.D 60149323003 G/17876 2.52 7/26/13 20:45Sample TO15_205-13 DR1
20721.D 60149323001 G/17876 1.61 7/26/13 21:15Sample TO15_205-13 DR1
20722.D 10235724004 G/17876 2.24 7/26/13 21:45Sample TO15_205-13 DR1
20723.D 10235724003 G/17876 1.75 7/26/13 22:16Sample TO15_205-13 DR1
20724.D 10235724002 G/17876 1.44 7/26/13 22:46Sample TO15_205-13 DR1
20725.D 10235724001 G/17876 1.49 7/26/13 23:17Sample TO15_205-13 DR1
20726.D 92166053002 G/17877 5427.2 7/26/13 23:44Sample TO15_205-13 DR1
20727.D 92166053001 G/17877 4684.8 7/27/13 00:12Sample TO15_205-13 DR1
20728.D 92165843014 G/17877 28.8 7/27/13 00:40Sample TO15_205-13 DR1

 
Check Maintenance Items Performed:

Changed septum
Cleaned liner
Replaced/Cleaned gold seal

Clipped column
Changed trap - Lot #
Cleaned MS Source

Other minor parts replaced
Changed column - Lot #

No maintenance performed today
Additional Comments:

 
 

 
 
 

 
 
 

Run order verified:
File Path 1:
Matrix Codes: [G]as,  [L]iquid,  [S]olid,  [N]one

Report Date:
Reviewed By/Date:

07/29/2013 10:02U:\10AIRD.I\072613.B\
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5A - FORM V VOA
VOLATILE  ORGANIC  INSTRUMENT

Contract:Lab Name: Pace Analytical
Lab Code: PASI Case No.: SAS No.: SDG No.: 10236207

07/24/2013BFB Injection Date:Lab File ID: 20503BFB.D
BFB Injection Time:13:4510AIRDInstrument ID:

GC Column: J&W DB-5 ID: 0.32 (mm)

PERFORMANCE CHECK
BROMOFLUOROBENZENE  (BFB)

EPA SAMPLE NO.

BFB

m/e ION ABUNDANCE  CRITERIA ABUNDANCE
% RELATIVE

95 Base Peak, 100% relative  abundance 100.00
50 8.00 - 40.00% of mass 95 20.02
75 30.00 - 66.00% of mass 95 62.66
96 5.00 -  9.00% of mass 95 7.03

173 Less than  2.00% of mass 174 0.63 (  0.78)
174 50.00 - 120.00% of mass 95 81.70
175 4.00 -  9.00% of mass 174 6.61 (  8.09)
176 93.00 - 101.00% of mass 174 78.31 ( 95.85)
177 5.00 -  9.00% of mass 176 5.32 (  6.79)

1 - Value is %mass 174        2 - Value is %mass 176

EPA LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED

CAL1 CAL1 20504.D 07/24/2013 14:121
CAL2 CAL2 20505.D 07/24/2013 14:402
CAL3 CAL3 20506.D 07/24/2013 15:083
CAL4 CAL4 20507.D 07/24/2013 15:364
CAL5 CAL5 20508.D 07/24/2013 16:065
CAL6 CAL6 20509.D 07/24/2013 16:396
ICV (LCS) ICV 20510.D 07/24/2013 17:077
LCS (LCS) LCS 20511.D 07/24/2013 17:358
BLANK (BLK) BLANK 20513.D 07/24/2013 18:339
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5A - FORM V VOA
VOLATILE  ORGANIC  INSTRUMENT

Contract:Lab Name: Pace Analytical
Lab Code: PASI Case No.: SAS No.: SDG No.: 10236207

07/25/2013BFB Injection Date:Lab File ID: 20601BFB.D
BFB Injection Time:12:4110AIRDInstrument ID:

GC Column: J&W DB-5 ID: 0.32 (mm)

PERFORMANCE CHECK
BROMOFLUOROBENZENE  (BFB)

EPA SAMPLE NO.

BFB

m/e ION ABUNDANCE  CRITERIA ABUNDANCE
% RELATIVE

95 Base Peak, 100% relative  abundance 100.00
50 8.00 - 40.00% of mass 95 22.16
75 30.00 - 66.00% of mass 95 59.70
96 5.00 -  9.00% of mass 95 6.49

173 Less than  2.00% of mass 174 0.42 (  0.57)
174 50.00 - 120.00% of mass 95 73.98
175 4.00 -  9.00% of mass 174 6.44 (  8.70)
176 93.00 - 101.00% of mass 174 74.54 (100.76)
177 5.00 -  9.00% of mass 176 5.08 (  6.82)

1 - Value is %mass 174        2 - Value is %mass 176

EPA LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED

CCAL CCAL 20602.D 07/25/2013 13:081
LCS for HBN 260869  [AIR/ 1487047 20602L.D 07/25/2013 13:082
BLANK for HBN 260869  [AI 1487046 20605L.D 07/25/2013 14:473
BLANK (BLK) BLANK 20605.D 07/25/2013 14:474
SG07221312 10236207012 20616.D 07/25/2013 20:255
SG07221312(1485631DUP 1487813-DUP 20617.D 07/25/2013 20:566
SG07221305 10236207005 20618.D 07/25/2013 21:267
SG07221311 10236207011 20620.D 07/25/2013 22:278
SG07221307 10236207007 20623.D 07/25/2013 23:599
SG07231302 10236207016 20624.D 07/26/2013 00:3010
SG07221310 10236207010 20625.D 07/26/2013 01:0011
SG07221308 10236207008 20626.D 07/26/2013 01:3112
SG07221314 10236207014 20627.D 07/26/2013 02:0113
SG07221306 10236207006 20628.D 07/26/2013 02:3214
SG07221309 10236207009 20629.D 07/26/2013 03:0215
SG07221313 10236207013 20630.D 07/26/2013 03:3316
SG07221304 10236207004 20632.D 07/26/2013 04:3417
SG07231301 10236207015 20633.D 07/26/2013 05:0418
SG07221302 10236207002 20634.D 07/26/2013 05:3419
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5A - FORM V VOA
VOLATILE  ORGANIC  INSTRUMENT

Contract:Lab Name: Pace Analytical
Lab Code: PASI Case No.: SAS No.: SDG No.: 10236207

07/26/2013BFB Injection Date:Lab File ID: 20701BFB.D
BFB Injection Time:10:5910AIRDInstrument ID:

GC Column: J&W DB-5 ID: 0.32 (mm)

PERFORMANCE CHECK
BROMOFLUOROBENZENE  (BFB)

EPA SAMPLE NO.

BFB

m/e ION ABUNDANCE  CRITERIA ABUNDANCE
% RELATIVE

95 Base Peak, 100% relative  abundance 100.00
50 8.00 - 40.00% of mass 95 22.94
75 30.00 - 66.00% of mass 95 61.54
96 5.00 -  9.00% of mass 95 7.02

173 Less than  2.00% of mass 174 0.96 (  1.17)
174 50.00 - 120.00% of mass 95 81.95
175 4.00 -  9.00% of mass 174 6.06 (  7.39)
176 93.00 - 101.00% of mass 174 76.55 ( 93.41)
177 5.00 -  9.00% of mass 176 5.31 (  6.93)

1 - Value is %mass 174        2 - Value is %mass 176

EPA LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED

CCAL CCAL 20702.D 07/26/2013 11:271
LCS for HBN 261056  [AIR/ 1488123 20702L.D 07/26/2013 11:272
BLANK for HBN 261056  [AI 1488122 20706L.D 07/26/2013 13:383
SG07221301 10236207001 20707.D 07/26/2013 14:084
SG07221303 10236207003 20708.D 07/26/2013 14:395
Basement(1485672DUP) 1489056-DUP 20712.D 07/26/2013 16:416
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FIELD DATA VALIDATION FORM 
 

Site/Event:  Site A Soil Vapor Investigation 
Sample Collection Date(s):  July 22-23, 2013 
Matrix:  Air 
Field Sampler(s):  Ryan Lefers 
Date Reviewed:  August 6, 2013 Reviewed By:  Heather Libby 

 

Item 
No. 

 
Item/Question 

QAPP 
Requirements 

Met 
(yes/no)?(1) 

1 The sampler’s training documentation on file? Yes 
2 All required samples were collected? Yes 
3 All required analyses/analytes were requested? Yes 
4 Chain of Custody filled out in accordance with SOP F-1? Yes 
5 Field notes/documentation covers the required elements in SOP F-1? Yes 
6 Batch Certificate (bottle cleanliness) was obtained? Yes 
7 Sampling methods followed SOPs F-1? Yes 
8 Equipment decontamination followed SOP F-2? Yes 
9 Field duplicates were collected at required frequency? Yes 

10 Samples were properly delivered to the laboratory? Yes 
11 Sampling deviations/corrective action (if any) documented? Yes 

12 Wenck’s copy of Chain of Custody and other field documentation properly 
filed? Yes 

 
(1) If the QAPP requirements were not met for any item, list the item number(s) below and provide 

additional explanation. 
 
 

 
Item 
No. 

 
Comments 

11 No sampling deviations occurred. 
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Analytical Data Validation Report 
 
 



 
 

Diane Short & Associates, Inc.______________________ 
         1978 S. Garrison St. # 114 
         Lakewood CO 80227 
                    303:271-9642 Fax 988-4027 
         dsa7cbc@eazy.net 

 
 

DATA VALIDATION FORM FOR ORGANICS 
 
 
SDG: 10236207  
 
PROJECT: Twin Cities Army Ammunition Plant, Site A Soil Gas Sampling, Wenck Associates  
 
LABORATORY: Pace Analytical, Minneapolis MN  
 
SAMPLE MATRIX: Air   
 
SAMPLING DATE: 07/2013  
 
NO. OF SAMPLES: 16 air canister (2 field duplicates)  
 
ANALYSES REQUESTED: EPA TO-15  
 
SAMPLE NUMBERS: See associated pdf for sample IDs  
 
DATA REVIEWER: Diane Short  
 

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:  8/29/13 
 
Telephone Logs included Yes No X  
 
Contractual Violations Yes No X  
 
Comments: 
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I. DELIVERABLES 
All deliverables were present as specified in the QAPP. 
Yes X No   
The following are noted for clarification: 
Per the SOW, this is a validation review for 7 project-specific compounds.  Data were submitted for the 
analysis of sixteen (16) volatile samples per Method TO-15.  There was no field blank identified nor 
required for this event.  Hard copy data were not submitted, but the full package was provided as pdf. 

II. ANALYTICAL REPORT FORMS 
A. The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes X No   
 
B. Holding Times 
The required holding times were met for all analyses (time of sample receipt to analysis). 
Yes X No   
The holding time for air canisters is 28 days.   
 
C. Chain of Custody (COC) 
1. Chain of Custody (COC) forms were reviewed and all fields were complete, signatures were present 
and cross outs were clean and initialed. 
Yes  No X  
The laboratory noted that Sample 14 was labeled SG072213 (the rest of the note was not legible). The 
project manager was contacted and the correct ID was SG072214.   

2. Samples were received at the required temperature and preservation. 
Yes X No   
 
3.Canister Pressure 
Canister pressures were measured and recorded for initial vacuum check, initial field vacuum, final field 
reading, lab initial pressure and final pressure. 
Yes __X__ No ______ 
 
All readings met the limits or exceptions were noted and pressure corrected 
Yes __X___   No ___ 
 
III. INSTRUMENT CALIBRATION - GC/MS 
A. Initial Calibration 
1. The Relative Response Factor (RRF) and average RRF for all target compounds met the QAPP or 
method criteria.  The current 2007 Validation Guidance requires a Response Factor (RF) of > 0.05 for all 
compounds.  The method allows for lower RF (0.01) for poor responders if the detection limits are 
appropriately elevated to adjust for instrument sensitivity.  The method criteria will be applied. 
Yes X No  N/A   
Client compounds meet the updated criteria. The full VOA list was submitted and reviewed to find the 
client compounds. 
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2. The relative standard deviation (RSD) for all compounds in the standard was less than 30% (with an 
allowance for up to 40% RSD for the poor responders).  Per the method, a correlation coefficient, r, of 
> 0.99 is also acceptable for compounds not meeting a % RSD of < 20%. 
Yes X No  N/A   
There are routinely no poor responders for air data as there is not purge. 
 
3. The 12 hour system Performance Check was performed as required in SW-846. 
Yes X No  N/A   
 
B. Continuing Calibration 
1. The RRF 50 standard was analyzed at the required frequency, and the QC criteria were met. 
Yes X No  N/A   
Client compounds meet the criteria. 

2. The percent difference (% D) criterion of ± 25.0% for each target compound (with an allowance of 
40% for the poor responders per the current validation guidance) was met. 
Yes X No  N/A   
 
IV. GC/MS INSTRUMENT PERFORMANCE CHECK 
The BFB performance check was injected once at the beginning of each 12-hour period, and relative 
abundance criteria for the ions were met. 
Yes X No  N/A   
 

V. INTERNAL STANDARDS 
The Internal Standard (IS) area percent (Area %) recoveries were within the required control limits of 
-50.0 to + 100.0% of the daily calibration standard.  The Retention Times were within the required 
windows. 
Yes X No  N/A   
IS Area % recovery summaries were not provided.  Recoveries were evaluated per review of the raw data 
for over 20% of the data. 

VI. SURROGATE STANDARDS 
A.   Surrogate standard spikes were prepared and analyzed with every sample. 
Yes X No   
Three surrogates were reported. 
 
B.   The recovery limits were within the required control limits of 75.0 – 125.0% as defined in the QAPP. 
Yes X No   
There was no summary table.  Each sample result page was required to be checked. 
 
VII.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
A. Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples were prepared and analyzed per 
every 20 samples for every matrix. 
Yes  No  NA__X_ 
Spikes are not amenable to canister analysis and are not required.   
Laboratory duplicates are required and are provided by the laboratory for this SDG, 
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B. The MS and MSD percent recoveries were within the required control limits of 75.0 – 125.0% as 
defined in the QAPP. 
Yes  No  NA__X_ 
 
C. The Matrix Spike Duplicate relative percent differences (RPD) were within the required control 
limit of less than 20.0% as defined in the QAPP. 
Yes X No   
A duplicate analysis from one canister is required and was performed with acceptable results.  There 
were 2 days of analysis and a client sample, SG07221312, was used on one of those days to meet the 
1/20 frequency. 
 
VIII. LABORATORY CONTROL SAMPLE 
A. Laboratory Control Samples (LCS) were prepared and analyzed at the required frequency. 
Yes X No   
 
B. The LCS percent recoveries were within the required control limits of 75.0 – 125.0% as defined in 
the QAPP. 
Yes X No   
 
IX. BLANKS 
A. Method Blanks were prepared and analyzed at the required frequency. 
Yes X No   
This is a nitrogen blank run with each set.  
 
B. No blank contamination was found in the Method Blank. 
Yes X No   
There are no client compounds reported as detected.   
 
C. If Equipment Rinse Blanks, Trip Blanks, or other Field Blanks were identified, no blank 
contamination was found. 
Yes  No  N/A X  
There was no field blank reported or required for this event, per QAPP. 
 
X. FIELD QC 

If Field duplicates or Performance Check Compounds were identified, the results were within the 
guidance limit of < 25% RPD or the % recovery criteria for the project.  If values are less than 5 × RL, 
the water limit is ± RL. 
Yes X No  N/A   
There are 2 field duplicate pairs. Both are within limits. 
SG07221301 and SG07221302,   SG07231301 and SG07231302 
 
XI. SYSTEM PERFORMANCE 
A. The reconstructed ion chromatograms (RIC), chromatograms, tunes and general system performance 
were acceptable for all instruments and analytical systems. 
Yes X No  N/A   
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There is a large (injection ?)  peak in the chromatograms at about 2.5 minutes.  This peak normalized  
surrogates to about 15%  and client peaks as indistinguishable for this data set and the visual 
chromatogram review cannot be performed.  
 
B. The suggested EQLs for the sample matrices were met. 
Yes X No  N/A   
 
XII. TCL COMPOUNDS 
A. The identification was accurate, and all retention times, library spectra and RIC were evaluated for 
all detected compounds. 
Yes X No  N/A   
Per the 10% check of the raw data,  sample SG07221301 had numerous peaks as ‘tics’ which are labeled 
on the chromatogram but not reported in the quantitation report.  As the identified compounds are not 
part of the client list, no further action was taken.  The tetrachloroethene (PCE) is manually integrated as 
it is at low levels. 
Sample SG07221302 had numerous peaks as ‘tics’ which are labeled on the chromatogram and are 
reported in the quantitation report.  These are predominately gasoline type compounds (medium chain 
hydrocarbons, BTEX, toluenes, substituted benzenes, naphthalene).   As the identified compounds are 
not part of the client list, no further action was taken.  The tetrachloroethene (PCE) is manually 
integrated as it is at low levels. 
 
All manual integrations are acceptable. 
 
B. Quantitation of representative compounds was checked to determine the accuracy of the calculation 
algorithm for in each internal standard quantitation set. 
Yes X No  N/A   
 
XIII. TENTATIVELY IDENTIFIED COMPOUNDS 
Tentatively Identified Compounds (TIC) were properly identified and met the library identification 
criteria. 
Yes  No  N/A X  
 
XIV. OVERALL ASSESSMENT OF THE CASE 
The laboratory has complied with the requested method.  Data are fully usable and no qualifiers have 
been applied. 
 
Deliverables 

The following are noted for clarification: 
Per the SOW, this is a validation review for 7 project-specific compounds.  Data were submitted for the 
analysis of sixteen (16) volatile samples per Method TO-15.  There was no field blank identified.  Hard 
copy data were not submitted, but the full package was provided as pdf.  
 

Chain of Custody 

The laboratory noted that Sample 14 was labeled SG072213 (the rest of the note was not legible). The 
project manager was contacted and the correct ID was SG072214.   
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Calibration 
Client compounds meet the updated criteria. The full VOA list was submitted and reviewed to find the 
client compounds. 

There are routinely no poor responders for air data as there is not purge. 
 
Matrix Spikes and MS Duplicates 

Spikes are not amenable to canister analysis and are not required.   
Laboratory duplicates are required and are provided by the laboratory for this SDG, 

A duplicate analysis from one canister is required and was performed with acceptable results.  There 
were 2 days of analysis and a client sample, SG07221312, was used on one of those days to meet the 
1/20 frequency. 
 

Field Duplicates 

There are 2 field duplicate pairs. Both are within limits. 
SG07221301 and SG07221302,   SG07231301 and SG07231302 
 
Field Blanks 
There was no field blank reported or required for this event, per QAPP. 

 
Compound Identification 
There is a large (injection ?)  peak in the chromatograms at about 2.5 minutes.  This peak normalized  
surrogates to about 15%  and client peaks as indistinguishable for this data set and the visual 
chromatogram review cannot be performed.  
Per the 10% check of the raw data, sample SG07221301 had numerous peaks as ‘tics’ which are labeled 
on the chromatogram but not reported in the quantitation report.  As the identified compounds are not 
part of the client list, no further action was taken.  The tetrachloroethene (PCE) is manually integrated as 
it is at low levels. 
Sample SG07221302 had numerous peaks as ‘tics’ which are labeled on the chromatogram and are 
reported in the quantitation report.  These are predominately gasoline type compounds (medium chain 
hydrocarbons, BTEX, toluenes, substituted benzenes, naphthalene).   As the identified compounds are 
not part of the client list, no further action was taken.  The tetrachloroethene (PCE) is manually 
integrated as it is at low levels. 
 
All manual integrations are acceptable. 
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Site ID Collected Workorder Matrix
SG07221301 7/22/2013 10236207 Air
SG07221302  (DUP) 7/22/2013 10236207 Air
SG07221303 7/22/2013 10236207 Air
SG07221304 7/22/2013 10236207 Air
SG07221305 7/22/2013 10236207 Air
SG07221306 7/22/2013 10236207 Air
SG07221307 7/22/2013 10236207 Air
SG07221308 7/22/2013 10236207 Air
SG07221309 7/22/2013 10236207 Air
SG07221310 7/22/2013 10236207 Air
SG07221311 7/22/2013 10236207 Air
SG07221312 7/22/2013 10236207 Air
SG07221313 7/22/2013 10236207 Air
SG07221314 7/22/2013 10236207 Air
SG07231301 7/23/2013 10236207 Air
SG07231302  (DUP) 7/23/2013 10236207 Air

Analyte RL
1,1-Dichloroethene 1.2-1.6
1,2-Dichloroethane 0.59-0.82
Chloroform 1.4-2.0
cis-1,2-Dichloroethene 1.2-1.6
Tetrachloroethene 0.99-1.4
Trichloroethene 0.79-1.1
Vinyl Chloride 0.37-0.52
(RL varies slightly from sample to sample)

Analyte Recovery QC Limits
1,1-Dichloroethene 96% 75% - 125%
1,2-Dichloroethane 104% 75% - 125%
Chloroform 102% 75% - 125%
cis-1,2-Dichloroethene 99% 75% - 125%
Tetrachloroethene 99% 75% - 125%
Trichloroethene 93% 75% - 125%
Vinyl Chloride 96% 75% - 125%

Summary of Samples and QC Results

Site A - Soil Gas Sampling

RL and MDL (ug/m3):

Laboratory Control Sample (LCS):
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Analyte Recovery QC Limits
1,1-Dichloroethene 91% 75% - 125%
1,2-Dichloroethane 100% 75% - 125%
Chloroform 100% 75% - 125%
cis-1,2-Dichloroethene 97% 75% - 125%
Tetrachloroethene 104% 75% - 125%
Trichloroethene 95% 75% - 125%
Vinyl Chloride 90% 75% - 125%

Field Duplicate Results:

Analyte Date Original Duplicate Calc’d RPD
RPD 
Goal

SG07221301
1,1-Dichloroethene 7/22/2013 ND ND NA +4xRL
1,2-Dichloroethane 7/22/2013 ND ND NA +4xRL
Chloroform 7/22/2013 ND ND NA +4xRL
cis-1,2-Dichloroethene 7/22/2013 ND ND NA +4xRL
Tetrachloroethene 7/22/2013 5.4 4.7 13.9% 25%
Trichloroethene 7/22/2013 ND ND NA +4xRL
Vinyl Chloride 7/22/2013 ND ND NA +4xRL

Analyte Date Original Duplicate Calc’d RPD
RPD 
Goal

SG07231301
1,1-Dichloroethene 7/23/2013 ND ND NA +4xRL
1,2-Dichloroethane 7/23/2013 ND ND NA +4xRL
Chloroform 7/23/2013 ND ND NA +4xRL
cis-1,2-Dichloroethene 7/23/2013 ND ND NA +4xRL
Tetrachloroethene 7/23/2013 4.3 4.4 2.3% 25%
Trichloroethene 7/23/2013 ND ND NA +4xRL
Vinyl Chloride 7/23/2013 ND ND NA +4xRL

Laboratory Control Sample (LCS):
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