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M E M O R A N D U M  
 
TO:    Bob Williams, Oregon Department of Environmental Quality  

FROM:  Cindy Bartlett, RG, Brent Miller, PE 

CC:    John Cushing, Cascade Corporation  
Charlie Andrews, S.S. Papadopulos & Associates   
Michael Gleason, The Boeing Company  
Chris Kimmel, Eric Weber, Landau Associates 

DATE:   27 July 2015 

SUBJECT: Results of CU1 Subsurface Exploration 

 
Geosyntec Consultants (Geosyntec) has prepared this technical memorandum to document the 
results of a limited subsurface investigation completed as part of the East Multnomah County 
Troutdale Sandstone Aquifer (TSA) remedy being conducted jointly by Cascade Corporation 
(Cascade) and The Boeing Company (Boeing).  This work followed the guidelines outlined in 
the Confining Unit 1 (CU1) Subsurface Investigation Work Plan (Geosyntec, 2014), which was 
approved by the Oregon Department of Environmental Quality (DEQ) on 30 April 2014.  This 
investigation was conducted under DEQ Consent Order No. WMCSR-NWR-96-08. 

The CU1 subsurface investigation consisted of soil and rock sampling from three borings located 
north of the poplar tree field on the off-site remedy area site (Site; Figure 1).  The borings were 
placed along the northern edge of the Troutdale Gravel Aquifer (TGA) and CU1 truncation. The 
purpose of the investigation was to determine if there are significantly elevated concentrations of 
trichloroethene (TCE) in the CU1 that have potential to migrate to the underlying TSA. 

GEOLOGY 

The TGA is described as a silty to sandy gravel unit and is underlain by a siltstone/claystone 
referred to as CU1 or Siltstone Unit 1 (Swanson, et al., 1993; Emcon and Landau Associates Inc. 
[Landau], 1995; DEQ, 1996; Prowell Environmental, 2012).  The TGA ROD (DEQ, 1996) 
describes the Siltstone Unit 1 (SU1) as a fine-grained unit underlying the TGA and overlying the 
TSA, with four subunits, listed from shallowest to deepest:  

1) Sandstone and siltstone (SU1A), 
2) Clayey siltstone (SU1B) (this unit alone is referred to as CU1 in the Record of Decision 

(ROD; DEQ, 1996), 
3) Sandstone with siltstone (SU1C), and 



Results of CU1 Subsurface Investigation 
Page 2      
27 July 2015 
 

Final CU1 Exploration TM.docx 
 
 

4) Siltstone with sandstone (SU1D).  

The TSA ROD includes SU1C and SU1D as part of the upper TSA based on hydrogeologic 
characteristics.  Similarly, at the adjacent Boeing site, SU1 is described including these four 
subunits (Landau, 1995).   Prowell Environmental (2012) describes the CU1 with five subunits, 
roughly equivalent to the four subunits described in the ROD.  For this document, CU1 is used to 
collectively refer to the four subunits, which comprise a package of fine-grained units that 
represent a change in geologic depositional setting above the TSA and below the TGA.  The 
presence/absence of any one of these four subunits is likely to vary on a local scale, in particular 
along the erosional truncation.  Both the TGA and CU1 are thin to the north and pinch out due to 
erosion in the vicinity of the poplar tree field, along a north-dipping slope that generally defines 
the erosional truncation (Figure 1). 

CU1 is generally not saturated and has been described as an aquitard, although water is present 
on a local scale (e.g. MW-45 and MW-46 have some recharge).  Where CU1 is absent, increased 
groundwater recharge into the underlying TSA is noted. (Emcon and Landau, 1995).  Past 
investigations have shown that some diffusive and minor advective transport of TCE has 
occurred through the upper portion of the CU1 (SSPA, 2012).  The lateral and vertical extent of 
fracturing in CU1 has not been well characterized in the vicinity of the subsurface investigation. 

CU1 INVESTIGATION OBJECTIVES 

The objectives of the subsurface investigation were as follows: 

• Characterize the degree of fracturing in the CU1 near where it thins/pinches out at the 
Site.  Both the CU1 and TGA are erosionally trunctated in the general area of the poplar 
tree field. 

• Obtain samples for testing for volatile organic compounds (VOCs), specifically TCE. 
• Use field data, observations, and sample results to evaluate the CU1 as a possible 

continuing source and migration route for persistent TCE mass in the upper TSA.   

This technical memorandum outlines the subsurface investigation field procedures, sampling 
methods, geologic observations, and analytical testing results, as well as provides conclusions 
and recommendations. 
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DRILLING AND SAMPLING PROCEDURES 

Public and private utility locates were completed prior to the investigation in order to locate 
underground utilities.  Three borings (CU1-B1, CU1-B2, and CU1-B3) were completed by 
Cascade Drilling on 4, 5, and 6 June 2014 using a track-mounted direct-push sonic drilling rig.  
Telescoping procedures (i.e. step-down) were used at the base of the TGA/colluvium where the 
CU1 contact was encountered.  Above the CU1 contact, an 8-inch diameter casing was used, and 
continuous soil/rock cores were collected using a 6-inch core barrel.  Once the contact with the 
CU1 was encountered, a hydrated bentonite seal was placed at the base of the casing and allowed 
to hydrate and expand for one hour, prior to advancing a 6-inch diameter casing and 4-inch 
diameter core barrel into the CU1. Once the contact with the underlying TSA was reached, the 
borings were backfilled with hydrated bentonite chips to within 1 foot of the ground surface. 
Topsoil and/or gravel were placed in the top 1-foot of the boring to match the surrounding 
surface materials. 

Soil and rock core sampling methods were completed as described in the Work Plan.  Boring 
logs are provided in Attachment A, and soil and rock core photographs are provided in 
Attachment B.   

TGA Sampling 

TGA and overburden (colluvium) soil samples were extruded from the core barrel into plastic 
bags.  The core was logged, screened for VOCs using a photoionization detector (PID), and soil 
samples were obtained for analytical testing using the EPA Method 5035 sampling protocol.  
One soil sample was collected from each boring at a depth just above the contact with the CU1.  
Soil samples were submitted to ESC Lab Sciences (ESC) in Mt. Juliet, Tennessee for testing of 
VOCs by EPA Method 8260.  A total of three soil samples, one from each boring, were 
analyzed.  The ESC analytical laboratory report is included in Attachment C. 

CU1 Sampling 

CU1 rock samples were collected in 4-inch diameter Lexan sleeves, and cores were collected in 
2.5-foot runs to minimize heat and potential volatilization of VOCs in the core.  The Lexan core 
liners were carefully cut open, the core photographed, logged to characterize lithology and 
fracturing, and samples were selected for analytical and grain size testing.  Geosyntec and Stone 
Environmental Laboratory (Stone Environmental) both described and sampled CU1 rock cores in 
the field.   

Core samples were collected for analytical testing based on field screening results (e.g. PID 
measurements, visual staining, odors), degree of fracturing, evidence of groundwater and to 
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provide adequately distributed samples.  Core crushing and preservation was conducted in the 
field by Stone Environmental personnel.  Once sample depths were selected, the core was placed 
on a stainless steel plate and crushed with a hydraulic press.  A portion of the crushed core was 
then placed in laboratory-supplied containers with methanol preservative.  Preserved rock core 
samples were shipped overnight to the Stone Environmental laboratory in New Hampshire for 
analytical testing of VOCs.  VOCs were extracted from the crushed core samples using a 
microwave assisted extraction (MAE) procedure and analyzed for VOCs by EPA Method 8260.  
The Stone Environmental field report, including field descriptions, field procedures, and 
analytical testing methods and results, is provided as Attachment C. 

Twelve CU1 samples (four samples from each of the three borings) were analyzed.  Additional 
samples were field-preserved and held for potential analytical testing.  Selected samples were 
also collected and four samples were submitted for grain size testing and analysis of TOC at 
Golder Associates in Mississauga, Ontario, Canada (subcontracted to Stone Environmental).  
Grain size and TOC results were used to calculate porewater concentrations.  The Golder 
Associates laboratory report is included as part of the Stone Environmental report in Attachment 
C.  

Porewater concentrations were calculated using the TCE concentrations from the rock samples, 
porosity, wet and dry bulk density, the TOC results, and partition coefficients from literature 
sources.  The porewater calculation and table of partition coefficients used, along with the 
estimated porewater concentrations are provided in the Stone Environmental report (Attachment 
C). 

CU1 INVESTIGATION RESULTS 

At borings CU1-B1 and CU1-B3, interbedded sand and silt layers (possibly colluvium) were 
observed from the ground surface to the depth of the contact with the CU1 at 12 and 10 feet bgs, 
respectively.  Characteristic TGA gravels were notably absent at these borings.  At boring CU1-
B2, silty sand and sandy silt layers were encountered from 0-7 feet bgs, underlain by sandy 
gravel and gravel and cobbles, interpreted to be the TGA, from approximately 7 to 14.5 feet bgs, 
with weathering rinds noted on gravels from 12 to 14.5 feet bgs.  A silty sand/sandy silt with 
pieces of vesicular basalt was encountered from 14.5 to 18 feet bgs; this lower 3.5 feet appeared 
to be a weathered zone just above the CU1 contact at 18 feet bgs.   

The observed CU1 stratigraphy consisted of several distinct subunits that are described below, 
and generally corresponded to the four subunits (SU1A through SU1D) described by others. The 
four subunits were generally highly weathered and fractured. A generalized, interpreted cross 
section is presented as Figure 2.  At borings CU1-B1 and CU1-B3, the uppermost CU1 unit was 
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encountered at approximately 10-12 feet bgs, shallower than at boring CU1-B2 where it was 
encountered at 14.5 feet bgs. The upper CU1 at boring CU1-B2 consisted of a dark brown to 
black, weathered sandy silt from 14.5 to 18 feet bgs, underlain by a brown, laminated sandstone 
from 18-20 feet bgs.  

A distinctive thickly bedded, massive, gray-green siltstone was encountered in borings CU1-B1, 
CU1-B2, and CU1-B3 at 12, 20, and 10 feet bgs, respectively.  This gray-green siltstone is 
representative of the second subunit (SU1B) (this unit alone is referred to as CU1 in the ROD 
[DEQ, 1996]).  The gray-green siltsone subunit grades with depth into thinly bedded layers of 
brown-red to brown and gray, moderate to weak siltstone and sandstone from approximately 17-
23 feet bgs at CU1-B1 and 18 to 24 feet bgs CU1-B3, and gray and brown, thinly bedded 
sandstone from 24.5 to 27 feet bgs CU1-B2.   

At approximately 23 to 27 feet bgs, the brown siltstone/sandstone was underlain by a gray to 
brown, thinly bedded, low to moderately fractured, and moderately weathered gray siltstone to 
depths ranging from approximately 28-30 feet bgs. This unit was underlain by a thinly bedded, 
highly fractured, weathered sandstone (SU1D) until the depth of the TSA contact, encountered at 
approximately 38-39.5 feet bgs, where the borings were terminated.  The TSA below this depth 
was unweathered and a distinct dark gray, very hard sandstone.  The contact was encountered 
slightly deeper than the expected 30 feet (as predicted by the EW-18 boring logs [Maul Foster & 
Alongi, 1998]).  The thickness of CU1 was thinner (approximately 20-30 feet) than described at 
the VW-17d borings, where CU1 was observed up to 45 feet thick (SSPA, 2012 Prowell 
Environmental, 2012). 

Groundwater was encountered at approximately 7 feet bgs in boring CU1-B2, and groundwater 
was not observed at boring CU1-B1 or CU1-B3.  Some isolated areas of the interbedded 
sandstone and siltstone units had evidence of groundwater, either directly observed moisture or 
iron-staining (oxidation).  These areas were targeted for sampling and analyses.  No water or iron 
staining was observed in the gray-green siltstone.   

ANALYTICAL RESULTS 

TCE was detected in the soil (TGA or colluvium) samples from borings CU1-B1 and CU1-B3 at 
concentrations of 12 and 56 µg/kg respectively (Table 1).  No other VOCs were detected in these 
soil samples.  TCE was detected in each of the rock core samples from the CU1 at concentrations 
ranging from 3.03 to 49.9 µg/kg.  Calculated pore water TCE concentrations ranged from 15 to 
160 µg/L.  The method for calculating pore water concentrations is described in the Stone 
Environmental report provided in Attachment C. 
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Rock core and porewater TCE concentrations generally increased with depth in the CU1, but 
decreased at the base of the CU1 in the brown weathered sandstone, as shown on the charts 
below.   

 

 

TCE concentrations in soil and rock core samples are summarized in Table 1 and are shown on 
the cross-section in Figure 2.  Calculated porewater TCE concentrations are also shown in Figure 
2. 
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DISCUSSION 

The geologic materials described in the three borings completed as part of this investigation 
indicated a high degree of weathering, as anticipated near the erosional margin (or truncation).  
The CU1 siltstones and sandstones were highly fractured, but the degree of weathering obscured 
any predominant fracture joints or fracture planes. No consistent weathering patterns, degree of 
weathering (or degradation), or zones of fracturing were observed laterally nor did they appear to 
increase/decrease with depth.  The TGA was present at the middle boring (CU1-B2) but absent 
from boring CU1-B1 and CU1-B3 

The presence of groundwater in boring CU1-B2 at 7 feet bgs is likely related to the presence of a 
transmissive, sandy gravel (TGA) overlying the CU1.  The presence/absence of the TGA and 
heterogeneity of the TGA upgradient of the CU1 borings and Shepard Spring (near boring CU-
B3) likely contributes to the variable presence/absence of groundwater observed in this 
investigation.  Groundwater or significant water bearings zones were not observed in borings 
CU1-B1 and CU1-B3.  Very low water production is also noticed at monitoring wells CMW-45 
and CMW-46, which are located 20 feet west of CU1-B2 and 175 feet west of CU1-B3, 
respectively.  These wells are screened across and into the top of CU1 (see CMW-45 on Figure 
2). 

TCE concentrations were highest in soil, rock core, and porewater at boring CU1-B3.  Boring 
CU1-B3 was the furthest west and closest to Shepard Spring, where TCE concentrations were 
historically elevated prior to remediation.  TCE concentrations were of similar magnitude and 
ratios relative to the previous study at boring VW-17d-95.5 (SSPA, 2012 Prowell 
Environmental, 2012), where TCE concentrations ranged from approximately less than 1 to 30 
µg/kg in rock samples and from less than 1 up to 112 µg/L calculated in porewater.  As 
concluded in the previous CU1 rock/porewater study (SSPA, 20120), TCE concentrations are 
greater in the upper portions of CU1 and declined with depth, likely the result of historic slow 
downward migration of TCE from the TGA (as well as from Shepard Spring, near CU1-B3) into 
CU1.  Similarly, TCE concentrations in upgradient (relative to the CU1 borings) monitoring 
wells CMW-47c and CMW-48c ranged from 100 to 180 µg/L, and 120 to 190 µg/L, 
respectively, in 2013.  Monitoring wells CMW-47c and CMW-48c are screened into the upper 
CU1.  These concentrations are similar to the highest estimated at CU1-B3 (160 µg/L).  As 
concluded by SSPA (2012), TCE concentrations “have persisted for an extended period of time, 
[in CU1], given that measured TCE concentrations in the TGA were less than 160 µg/L about 
1996, some 16 years ago.”  These results suggest the TCE migrated into CU1 from the overlying 
TGA and halted, and TCE has not migrated into the base of the CU1 or upper TSA at significant 
concentrations.   
 
TCE concentrations in monitoring well MW-45, located near boring CU1-B2, were around 50 
µg/L prior to biopolishing (addition of emulsified oil) in 2008 and decreased to below detection 
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limits in 2010 through the final sampling event in 2013.  No direct evidence of biopolishing was 
observed at CU1-B2; although the lower TCE concentrations in rock samples relative to the 
same unit at CU1-B1 and CU1-B3 (22.8 and 29.9 µg/kg, respectively), possibly indicating some 
degradation of TCE in the vicinity of CU1-B2 due to past addition of nutrients at MW-45. 

CONCLUSIONS 

The results of the CU1 investigation indicate that TCE is present in the rock matrix and pore 
water of CU1, with higher concentrations in the upper and middle portions the 
siltstone/sandstone subunits.  Historically elevated TCE concentrations were associated with 
historical flow from Shepard Spring and downward migration from the TGA into CU1 or along 
the margin of CU1.  TCE concentrations at the base of CU1 at CU1-B-2 and CU1-B3 were not 
elevated relative to overlying CU1 subunits, and were relatively low in the competent dark gray 
sandstone of the upper TSA at CU1- B1, indicating the TCE attenuated in the CU1 and is not 
present at significant concentrations in the Upper TSA at these locations.  Lastly, the magnitude 
of TCE concentrations in the rock and pore water of CU1 do not indicate a significant source of 
ongoing TCE to the Upper TSA, in this area of the remedy.  These findings are consistent with 
the TSA Remedy Mound Area investigation completed in 2012 (SSPA, 2012). 
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Table 1
Confining Unit 1 (CU1) - Analytical Summary

Cascade TSA  Fairview, Oregon
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Sample ID Location Depth Matrix Date Sampled
CU1-B1-16.00-VOC CU1-B1 16 Rock 6/2/14 0.0228 J < 0.00156 J < 0.0156 J - - < 0.00156 J - - - - < 0.0156 J - - - - - -
CU1-B1-26.30-VOC CU1-B1 26.3 Rock 6/2/14 0.0180 J < 0.00111 < 0.0111 J - - < 0.00111 J - - - - < 0.0111 J - - - - - -
CU1-B1-29.80-VOC CU1-B1 29.8 Rock 6/2/14 0.0292 J < 0.00104 < 0.0104 J - - < 0.00104 J - - - - < 0.0104 J - - - - - -
CU1-B1-38.30-VOC CU1-B1 38.3 Rock 6/2/14 0.00828 J < 0.000840 J < 0.00840 J - - < 0.000840 J - - - - < 0.00840 J - - - - - -
CU1-B2-20.80-VOC CU1-B3 20.8 Rock 6/3/14 0.00635 J < 0.00121 J < 0.0121 J - - < 0.00121 J - - - - < 0.0121 J - - - - - -
CU1-B2-23.00-VOC CU1-B3 23 Rock 6/3/14 0.00675 J < 0.00119 J < 0.0119 J - - < 0.00119 J - - - - < 0.0119 J - - - - - -
CU1-B2-27.50-VOC CU1-B3 27.5 Rock 6/3/14 0.0206 J < 0.00100 J < 0.0100 J - - < 0.00100 J - - - - < 0.0100 J - - - - - -
CU1-B2-34.60-VOC CU1-B3 34.6 Rock 6/3/14 0.0138 J < 0.00106 J < 0.0106 J - - < 0.00106 J - - - - < 0.0106 J - - - - - -
CU1-B3-16.50-VOC CU1-B2 16.5 Rock 6/4/14 0.0299 J < 0.00123 < 0.0123 J - - < 0.00123 J - - - - < 0.0123 J - - - - - -
CU1-B3-19.90-VOC CU1-B2 19.9 Rock 6/4/14 0.0499 J < 0.00107 < 0.0107 J - - < 0.00107 J - - - - < 0.0107 J - - - - - -
CU1-B3-28.00-VOC CU1-B2 28 Rock 6/4/14 0.00997 J < 0.00134 J < 0.0134 J - - < 0.00134 J - - - - < 0.0134 J - - - - - -
CU1-B3-36.60-VOC CU1-B2 36.6 Rock 6/4/14 0.00303 J < 0.000927 J < 0.00927 J - - < 0.000927 J - - - - < 0.00927 J - - - - - -

CU1-B1/11-12 FT CU1-B1 11 Soil 6/2/14 0.012 < 0.0013 0.0045 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0033 < 0.0013 < 0.0013 < 0.0013 < 0.0066
CU1-B2/13-14 FT CU1-B3 13 Soil 6/2/14 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0039 < 0.0016 < 0.0016 < 0.0016 < 0.0079

CU1-B3/8-9 FT CU1-B2 8 Soil 6/2/14 0.056 < 0.0015 0.0080 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0038 < 0.0015 < 0.0015 < 0.0015 < 0.0075

Notes:

 -   = not analyzed

Results are reported in milligrams per kilogram (mg/kg).

J  = The reported result is an estimated value (e.g., matrix interference 
was observed or the analyte was positively identified, but the associated 
numerical value is between the method detection limit and reporting 
limit). 

Rock samples analyzed by EPA Method 8260 with microwave assisted 
extraction (MAE). Soil samples analyzed by EPA Method 8260.



Table 1
Confining Unit 1 (CU1) - Analytical Summary

Cascade TSA  Fairview, Oregon
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Sample ID Location Depth Matrix Date Sampled
CU1-B1-16.00-VOC CU1-B1 16 Rock 6/2/14
CU1-B1-26.30-VOC CU1-B1 26.3 Rock 6/2/14
CU1-B1-29.80-VOC CU1-B1 29.8 Rock 6/2/14
CU1-B1-38.30-VOC CU1-B1 38.3 Rock 6/2/14
CU1-B2-20.80-VOC CU1-B3 20.8 Rock 6/3/14
CU1-B2-23.00-VOC CU1-B3 23 Rock 6/3/14
CU1-B2-27.50-VOC CU1-B3 27.5 Rock 6/3/14
CU1-B2-34.60-VOC CU1-B3 34.6 Rock 6/3/14
CU1-B3-16.50-VOC CU1-B2 16.5 Rock 6/4/14
CU1-B3-19.90-VOC CU1-B2 19.9 Rock 6/4/14
CU1-B3-28.00-VOC CU1-B2 28 Rock 6/4/14
CU1-B3-36.60-VOC CU1-B2 36.6 Rock 6/4/14

CU1-B1/11-12 FT CU1-B1 11 Soil 6/2/14
CU1-B2/13-14 FT CU1-B3 13 Soil 6/2/14

CU1-B3/8-9 FT CU1-B2 8 Soil 6/2/14

Notes:

 -   = not analyzed

Results are reported in milligrams per kilogram (mg/kg).

J  = The reported result is an estimated value (e.g., matrix interference 
was observed or the analyte was positively identified, but the associated 
numerical value is between the method detection limit and reporting 
limit). 

Rock samples analyzed by EPA Method 8260 with microwave assisted 
extraction (MAE). Soil samples analyzed by EPA Method 8260.
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- - - - - - - - - - - - - - - < 0.00156 J - -
- - - - - - - - - - - - - - - < 0.00111 J - -
- - - - - - - - - - - - - - - < 0.00104 J - -
- - - - - - - - - - - - - - - < 0.000840 J - -
- - - - - - - - - - - - - - - < 0.00121 J - -
- - - - - - - - - - - - - - - < 0.00119 J - -
- - - - - - - - - - - - - - - < 0.00100 J - -
- - - - - - - - - - - - - - - < 0.00106 J - -
- - - - - - - - - - - - - - - < 0.00123 J - -
- - - - - - - - - - - - - - - < 0.00107 J - -
- - - - - - - - - - - - - - - < 0.00134 J - -
- - - - - - - - - - - - - - - < 0.000927 J - -

< 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.066 < 0.013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013
< 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.079 < 0.016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0016
< 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.075 < 0.015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015



Table 1
Confining Unit 1 (CU1) - Analytical Summary

Cascade TSA  Fairview, Oregon

Page 3 of 4
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Sample ID Location Depth Matrix Date Sampled
CU1-B1-16.00-VOC CU1-B1 16 Rock 6/2/14
CU1-B1-26.30-VOC CU1-B1 26.3 Rock 6/2/14
CU1-B1-29.80-VOC CU1-B1 29.8 Rock 6/2/14
CU1-B1-38.30-VOC CU1-B1 38.3 Rock 6/2/14
CU1-B2-20.80-VOC CU1-B3 20.8 Rock 6/3/14
CU1-B2-23.00-VOC CU1-B3 23 Rock 6/3/14
CU1-B2-27.50-VOC CU1-B3 27.5 Rock 6/3/14
CU1-B2-34.60-VOC CU1-B3 34.6 Rock 6/3/14
CU1-B3-16.50-VOC CU1-B2 16.5 Rock 6/4/14
CU1-B3-19.90-VOC CU1-B2 19.9 Rock 6/4/14
CU1-B3-28.00-VOC CU1-B2 28 Rock 6/4/14
CU1-B3-36.60-VOC CU1-B2 36.6 Rock 6/4/14

CU1-B1/11-12 FT CU1-B1 11 Soil 6/2/14
CU1-B2/13-14 FT CU1-B3 13 Soil 6/2/14

CU1-B3/8-9 FT CU1-B2 8 Soil 6/2/14

Notes:

 -   = not analyzed

Results are reported in milligrams per kilogram (mg/kg).

J  = The reported result is an estimated value (e.g., matrix interference 
was observed or the analyte was positively identified, but the associated 
numerical value is between the method detection limit and reporting 
limit). 

Rock samples analyzed by EPA Method 8260 with microwave assisted 
extraction (MAE). Soil samples analyzed by EPA Method 8260.
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< 0.00156 J - - - - - - - - < 0.00156 J - - - - - - - -
< 0.00111 J - - - - - - - - < 0.00111 J - - - - - - - -
< 0.00104 J - - - - - - - - < 0.00104 J - - - - - - - -
< 0.000840 J - - - - - - - - < 0.000840 J - - - - - - - -
< 0.00121 J - - - - - - - - < 0.00121 J - - - - - - - -
< 0.00119 J - - - - - - - - < 0.00119 J - - - - - - - -
< 0.00100 J - - - - - - - - < 0.00100 J - - - - - - - -
< 0.00106 J - - - - - - - - < 0.00106 J - - - - - - - -
< 0.00123 J - - - - - - - - < 0.00123 J - - - - - - - -
< 0.00107 J - - - - - - - - < 0.00107 J - - - - - - - -
< 0.00134 J - - - - - - - - < 0.00134 J - - - - - - - -
< 0.000927 J - - - - - - - - < 0.000927 J - - - - - - - -

< 0.0066 < 0.0033 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0066 < 0.0013 < 0.0066 < 0.0013 < 0.0066 < 0.0013 < 0.0013 < 0.0066 < 0.013 < 0.013 < 0.0013 < 0.0066
< 0.0079 < 0.0039 < 0.0016 < 0.0016 < 0.0016 < 0.0016 < 0.0079 < 0.0016 < 0.0079 < 0.0016 < 0.0079 < 0.0016 < 0.0016 < 0.0079 < 0.016 < 0.016 < 0.0016 < 0.0079
< 0.0075 < 0.0038 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0075 < 0.0015 < 0.0075 < 0.0015 < 0.0075 < 0.0015 < 0.0015 < 0.0075 < 0.015 < 0.015 < 0.0015 < 0.0075



Table 1
Confining Unit 1 (CU1) - Analytical Summary

Cascade TSA  Fairview, Oregon
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Sample ID Location Depth Matrix Date Sampled
CU1-B1-16.00-VOC CU1-B1 16 Rock 6/2/14
CU1-B1-26.30-VOC CU1-B1 26.3 Rock 6/2/14
CU1-B1-29.80-VOC CU1-B1 29.8 Rock 6/2/14
CU1-B1-38.30-VOC CU1-B1 38.3 Rock 6/2/14
CU1-B2-20.80-VOC CU1-B3 20.8 Rock 6/3/14
CU1-B2-23.00-VOC CU1-B3 23 Rock 6/3/14
CU1-B2-27.50-VOC CU1-B3 27.5 Rock 6/3/14
CU1-B2-34.60-VOC CU1-B3 34.6 Rock 6/3/14
CU1-B3-16.50-VOC CU1-B2 16.5 Rock 6/4/14
CU1-B3-19.90-VOC CU1-B2 19.9 Rock 6/4/14
CU1-B3-28.00-VOC CU1-B2 28 Rock 6/4/14
CU1-B3-36.60-VOC CU1-B2 36.6 Rock 6/4/14

CU1-B1/11-12 FT CU1-B1 11 Soil 6/2/14
CU1-B2/13-14 FT CU1-B3 13 Soil 6/2/14

CU1-B3/8-9 FT CU1-B2 8 Soil 6/2/14

Notes:

 -   = not analyzed

Results are reported in milligrams per kilogram (mg/kg).

J  = The reported result is an estimated value (e.g., matrix interference 
was observed or the analyte was positively identified, but the associated 
numerical value is between the method detection limit and reporting 
limit). 

Rock samples analyzed by EPA Method 8260 with microwave assisted 
extraction (MAE). Soil samples analyzed by EPA Method 8260.
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- - - - - - - - - < 0.00840 J - - -
- - - - - - - - - < 0.0121 J - - -
- - - - - - - - - < 0.0119 J - - -
- - - - - - - - - < 0.0100 J - - -
- - - - - - - - - < 0.0106 J - - -
- - - - - - - - - < 0.0123 J - - -
- - - - - - - - - < 0.0107 J - - -
- - - - - - - - - < 0.0134 J - - -
- - - - - - - - - < 0.00927 J - - -

< 0.0066 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0066 < 0.0013 < 0.0013 < 0.066 < 0.0040
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KEY 09/99

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

WELL-GRADED GRAVELS,
GRAVEL-SAND MIXTURES,

LITTLE OR NO FINES
POORLY GRADED GRAVELS,

GRAVEL-SAND MIXTURES,
LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL-
SAND-SILT MIXTURES

CLAYEY GRAVELS, GRAVEL
-SAND-CLAY MIXTURES

WELL GRADED SANDS,
GRAVELLY SANDS, LITTLE OR

NO FINES
POORLY GRADED SANDS,

GRAVELLY SANDS, LITTLE OR
NO FINES

SILTY SANDS, SAND-SILT
MIXTURES

CLAYEY SANDS, SAND-CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE SANDS,
ROCK FLOUR, SILTY OR CLAYEY FINE SANDS
OR CLAYEY SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY, GRAVELLY CLAYS, SANDY

CLAYS, SILTY CLAYS, LEAN CLAYS

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SANDY OR SILTY SOILS,

ELASTIC SILT

INORGANIC CLAYS OF HIGH
PLASTICITY, FAT CLAYS

ORGANIC CLAYS OF MEDIUM
TO HIGH PLASTICITY,

ORGANIC SILTS
PEAT, HUMUS, SWAMP SOILS

WITH HIGH ORGANIC
CONTENT

COARSE
GRAINED

SOILS

FINE
GRAINED

SOILS

MORE THAN
50% OF

MATERIAL
COARSER

THAN NO. 200
SIEVE SIZE

MORE THAN
50% OF

MATERIAL
FINER THAN

NO. 200
SIEVE SIZE

GRAVEL
AND

GRAVELLY
SOILS

MORE THAN
50% OF

COARSE
FRACTION

RETAINED ON
NO.4 SIEVE

SAND
AND

SANDY
SOILS

MORE THAN
50% OF

COARSE
FRACTION

PASSING NO.4
SIEVE

CLEAN
GRAVELS

LITTLE OR NO
FINES

GRAVELS
WITH FINES
APPRECIABLE

AMOUNT OF
FINES

CLEAN
SANDS

LITTLE OR NO
FINES

SANDS
WITH FINES
APPRECIABLE

AMOUNT OF
FINES

SILTS
AND

CLAYS

LIQUID LIMIT
LESS THAN 50

SILTS
AND

CLAYS

LIQUID LIMIT
GREATER
THAN 50

HIGHLY ORGANIC SOILS

MAJOR DIVISIONS SYMBOLS DESCRIPTIONS
UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

NOTE: DUAL SYMBOLS USED FOR BORDERLINE CLASSIFICATIONS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW

PLASTICITY

0 10 20 30 40 50 60 70 80 90 100
0

10

20

30

40

50

60

LIQUID LIMIT (LL) (%)

PLASTICITY CHART

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

"A" LINE

"U" LINE

PI=0.73(LL-20)

MH or OH

ML or OL

CL or OL

CH or OH

CL-ML

BOULDERS
COBBLES

GRAVEL: COARSE
GRAVEL: FINE

SAND: COARSE
SAND: MEDIUM

SAND: FINE
SILT
CLAY

>300 mm
75 - 300 mm
19.0 - 75 mm
4.75 - 19 mm

2.00 - 4.75 mm
0.425 - 2.00 mm
0.075 - 0.425 mm
0.075 - 0.002 mm

<0.002 mm

WELL GRADED - HAVING WIDE RANGE OF GRAIN SIZES AND APPRECIABLE
AMOUNTS OF ALL INTERMEDIATE PARTICLE SIZES

POORLY GRADED - PREDOMINANTLY ONE GRAIN SIZE, OR HAVING A RANGE OF
SIZES WITH SOME INTERMEDIATE SIZES MISSING

PARTICLE SIZE IDENTIFICATION

EMPIRICAL CORRELATIONS WITH STANDARD PENETRATION RESISTANCE N VALUES *

* ASTM D 1586; NUMBER OF BLOWS OF 140 POUND HAMMER FALLING 30 INCHES TO DRIVE A 2 IN. O.D., 1.4 IN. I.D. SAMPLER ONE FOOT.

CONSISTENCY

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

UNCONFINED COMPRESSIVE
STRENGTH (TONS/SQ FT)

N VALUE *
(BLOWS/FT)

N VALUE *
(BLOWS/FT)

RELATIVE
DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0 - 4
5 - 10

11 - 30
31 - 50

>50

<0.25
0.25 - 0.50
0.50 - 1.00
1.00 - 2.00
2.00 - 4.00

>4.00

VERY SOFT
SOFT
FIRM
STIFF

VERY STIFF
HARD

VERY HARD

0 - 2
3 - 4
5 - 8
9 - 15
16 - 30
31 - 50

>50

WELL SYMBOLS

CONCRETE

FILTER PACK

NATIVE/
SLOUGH

IZER
CENTRAL-

HYDRATED
GRANULAR
BENTONITE
BENTONITE
CEMENT
GROUT

K
E

Y
-P

O
R

TL
A

N
D

  P
N

G
05

64
S

.G
P

J 
 S

A
N

 D
IE

G
O

 G
IN

T 
LI

B
R

A
R

Y
.G

LB
  7

/2
2/

14

Alluvium

Silt

Sand

Conglomerate

Siltstone/Sandstone

Shale

Claystone

OTHER MATERIAL SYMBOLS

Asphalt

Siltstone

Debris Fill

Granitic

Silty Sand

Artificial Fill

Cement

Siltstone/Claystone

Sandstone
SPLIT SPOON

SAMPLER AND OTHER SYMBOLS

SHELBY TUBE

Water Level at Time
Drilling, or as Shown

Static Water Level

STANDARD
PENETRATION TEST
(SPT)

MSL: Mean Sea Level

MC: Moisture Content

DD: Dry Density

SA: Sieve Analysis

c: Cohesion

K: Hydraulic Conductivity

PI: Plasticity Index

LL: Liquid Limit

Phi: Friction Angle

GRAB SAMPLE

CALIFORNIA
SAMPLER

PROJECT
PROJECT LOCATION
PROJECT NUMBER

KEY SHEET - CLASSIFICATIONS AND SYMBOLS GS FORM:

Cascade Corporation - Fairview, OR

2525 NE 201st St.

PNG0564S14

621 SW Morrison Street, Suite 600
Portland, Oregon 97205
Phone: 503.222.9518



CU1-B1/11-12
@ 10:20

CU1-B1/14-15
@ 12:15

CU1-B1/16.00
-VOC

CU1-B1/18.80
-VOC

CU1-B1/18-21
(physical prop.)
CU1-B1/20.70

-VOC

CU1-B1/24.00
-VOC

100

100

100

100

100

100

100

100

Brown [2.5YR, 5/2], loose, dry to moist silty SAND

Gray [2Gley, 5/10G] and brown [2.5YR, 4/8] mottled, stiff, moist,
SILT with some fine sand.

Brown [7.5YR, 4/3], loose, wet, fine SAND with some coarse
gravels, micaceous, roots.

Gray brown [5YR, 6/1], very stiff, moist SILT with red brown
[5YR, 5/8] mottling, trace clay.

Gray green [2 Gley, 4/5B], high strength, thickly bedded,
weathered SILTSTONE with some fine sand [CONFINING
UNIT1].

Grades to gray and dark brown [5YR, 2.5/1],  SILTSTONE with
some clay.

Red brown [7.5YR, 5/8] and gray [7.5YR, 6/2], medium
strength,, thickly bedded,  moist with wet lens, fine sandy
SILTSTONE with some mottled weathered fine to coarse gravel.

Dark brown [7.5YR, 3/4], angular, well-graded, thickly bedded,
weak, SANDSTONE in silty matrix.
A thin sand lens at approximately 21 feet.

Brown [5YR, 4/4], weakly cemented (low strength), moderately
thick beds,  very weathered, clayey SILTSTONE.

0.6

0.8

10.4

1.3

0.3

0.6

7.0

-

-

-

-

SM

ML

SP

ML

SILT-
STONE

SILT-
STONE

SAND-
STONE

SILT-
STONE

Drilled to 13 feet with
8-inch casing and
6-inch core barrel.

Hard drilling

Sealed 8-inch casing
at 13 feet with one
bag of hydrated
bentonite chips.

Switched to 6-inch
casing and 4-inch
core barrel.
Switched to Lexan
liners, advanced at
2.5 feet per run.
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CU1-B1/25-26
(physical prop.)

CU1-B1/26.30
-VOC

CU1-B1/29.80
-VOC

CU1-B1/34.00
-VOC

CU1-B1/38.30
-VOC

100

100

100

100

100

100

Dark gray-black, low strength, thickly bedded, very weathered
SILTSTONE with some clay.

Brown, low strength, highly fractured, very weathered,
SANDSTONE.

Thinly bedded, highly fractured.

Gray, moist, high strength, slight weathering, SANDSTONE with
fine volcanic grains [TROUTDALE SANDSTONE AQUIFER].

End of boring; backfilled with hydrated bentonite chips (10
bags).
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SAND-
STONE

More solidified
(thicker solid cores).
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CU1-B2/13-14
@ 9:40

CU1-B2/14-15
@ 9:45

CU1-B2-14.60
-VOC

CU1-B2-17.20
-VOC

CU1-B2-19.40
-VOC

CU1-B2/20-21
(physical prop.)
CU1-B2-20.80

-VOC

CU1-B2-23.00
-VOC

CU1-B2/23-25

100

100

100

100

100

100

100

100

Brown [5YR, 3/3], and gray [7.5YR, 5/1], loose, moist, silty
SAND.

Brown [7.5YR, 4/3], soft, moist, sandy SILT, micaceous, with
roots at about 5 feet.

Gray brown [7.5YR, 3/2], medium dense, wet, sandy GRAVEL
and COBBLES, with trace silt [TROUTDALE GRAVEL
AQUIFER].

Brown [7.5YR, 4/4], dense, wet, silty, sandy GRAVEL, with
weathering rinds on some gravel [TROUTDALE GRAVEL
AQUIFER].

Dark brown and black [7.5YR, 2.5/1], moderate strength, highly
weathered, sandy SILT  with some vesicular basalt pieces in a
silty sand matrix.

Brown [7.5YR, 3/2 & 3/4], finely laminated, low strength,
SANDSTONE with some silts and clays. [CONFINING UNIT 1]

Gray green and brown [Gley 1, 5/5GY], dry, thickly bedded,
SILTSTONE with some clay.

Grades to [Gley 1, 3/10Y], moderate to thinly bedded.

Mottled gray green and brown [7.5YR, 4/4], thinly bedded, low

0.2

0.2

0.2

0.2

0.2

0.0

0.0

0.4

0.8

SM

ML

GW-
GM

GM

MLS

SAND-
STONE

SILT-
STONE

SAND-

Drilled to 15 feet with
8-inch casing and
6-inch core barrel.

GW: 7 feet bgs at
time of drilling.

Sealed 8-inch casing
at 15 feet with one
bag of hydrated
bentonite chips.
Switched to 6-inch
casing and 4-inch
core barrel.
Switched to Lexan
liners, advanced at
2.5 feet per run.
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(physical prop.)

CU1-B2-27.50
-VOC

CU1-B2/28-30
(physical prop.)
CU1-B2-29.00

-VOC

CU1-B2-34.60
-VOC

100

100

100

100

100

100

strength, very weathered SANDSTONE with silt matrix.

Grades to brown
Gray [Gley 1, 3/N], thinly bedded, dry, moderately weathered,
sandy SILTSTONE.

Brown [7.5YR, 5/4], thinly bedded, highly weathered,
SANDSTONE.  Larger sand grains at about 29 feet.

Grades to dark gray [Gley 1, 3/N], slightly thicker bedding,
moderate strength, slightly moist.

Interbedded brown and gray

Very high strength, platey structure

Dark gray, very high strength, slightly weathered, SANDSTONE
with mica, quartz, obsidian grains. [TROUTDALE SANDSTONE
AQUIFER]

End of boring; backfilled with hydrated bentonte chips, 10 bags.

0.1

0.0

-

-

-

STONE

SILT-
STONE

SAND-
STONE

SAND-
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Very hard drilling
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CU1-B3/8-9 @
16:00

CU1-B3/11-12
@ 15:25

CU1-B3-16.50
-VOC

CU1-B3/17-17.4
(physical prop.)

CU1-B3-19.90
-VOC

CU1-B3-20.80
-VOC

CU1-B3/21-22
(physical prop.)

CU1-B3-24.00
-VOC

100

100

100

0

100

100

100

100

Brown [7.5YR, 5/1 & 4/2], and gray, medium stiff, moist, fine
sandy SILT.

Mottled brown (7.5YR, 4/6] and gray and red, loose, moist, silty
fine SAND with some clay.

Red brown [5YR, 3/4], medium dense, moist, silty SAND with
trace angular gravel.

Gray brown [10YR, 5/2 & 6/3] to red brown [7.5YR, 5/6], very
stiff, dry, sandy SILT.

Gray green [Gley 2, 4/5BG], moderate to high strength,
moderate to thickly bedded, dry SILTSTONE. [CONFINING
UNIT 1]

Grades to mottled gray green [Gley 2, 5/10BG] and brown
[7.5YR, 4/4], high strength, thinly bedded (16 feet bgs) to
moderately bedded (16.5-18 feet bgs).

Red brown to dark brown, moderate strength, moderate bedding
thickness, moist to wet, sandy SILTSTONE with some clay.

Dark brown, moderate strength, moderate to thinly
bedded,moist, gravelly SANDSTONE with some silt, rounded to
angular gravel.

Medium red brown, high strength, moderate to thinly bedded,
dry SILTSTONE.

0.1

0.3

3.0

0.8

0.5

0.6

0.2

ML

SM

SM

ML

SILT-
STONE

SILT-
STONE

SAND-
STONE

SILT-
STONE

Drilled to 13 feet with
8-inch casing and
6-inch core barrel.

Sealed 8-inch casing
at 13 feet with one
bag of hydrated
bentonite chips.
Lost 13-15 during
setting of casing.
Switched to 6-inch
casing and 4-inch
core barrel.
Switched to Lexan
liners, advanced at
2.5 feet per run.
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CU1-B3/25-27
(physical prop.)

CU1-B3-28.00
-VOC

CU1-B3-33.10
-VOC

CU1-B3-35.00
-VOC

CU1-B3-36.60
-VOC

CU1-B3/36-37
(physical prop.)

100

100

100

100

100

100

Grades to blue green,[Gley 1, 4/5GY], thickly bedded,
SILTSTONE.

Grades to brown [7.5YR, 4/4], high strength, thinly bedded and
platey, moist, SILTSTONE.

Brown [7.5YR, 3/4], high strength, very slightly weathered,
SANDSTONE with some silt, alternating thick and thin bedded
layers.

End of boring; backfilled with hydrated bentontie chips, 10 bags.
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SAND-
STONE

Very hard drilling.

Very hard drilling.
Noted TSA
Sandstone in shoe.
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PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

LOG OF EXPLORATORY
Cascade Corporation, TGA Remedy
Fairview, Oregon
Geo-Tech Explorations, Inc.
Hollow-stem Auger
Graig D. Fanshier, RG

BORING NO. MW45
PAGE 1 of 3
TOC ELEVATION 105.78
TOTAL DEPTH 27.0'
DATE COMPLETED 7I25IO2

G-1
(Grab)

SS-1

SS-3

SS-2

1 0

5-4-3
(7)

4+37
(41)

15-21-15
(36)

r . { . . .

; : tr . t . : l

{ t

e t i

o r ' !

0 to 2.5 feet SILTY SAND (SM); dark yellowish brown
(1OYR 3/4 lo 414);30 to 40 percent non to low plasticity
fines; 60 to 70 percent very fine sand (0.075 to 0.3 mm);
firm;moist. (TOPSOIL)

2.5 to 6.5 feet SILTY SAND (SM); dark
(1OYR 3/4), some reddish mottling; 15 to 25 percent
nonplasticity fines (medium dilatancy); 75 to 85 percent
very fine sand (0.075 to 0.3 mm), with mica, firm; moist.

@ 4.0 feet slightly coarser sands 0.3 to 0.5 mm.

@ 6.0 to 6.5 feet: moist to wet.

-o
0 ,

o
0 ,
o
o
0 ,
oo

0 ,
o

0 ,
oo

0 ,

0 ,

0 ,

0 A
)o -
0 A
)o -
0 A
)o -
0 4
)n ^
0 4
)o -
0 n
)o -
0 1
)o -

6.5 to 11.5 feet: SANDY GRAVEL (GP); 15 to 20 percent
nonplastic fines; 15 to 20 percent fine to medium
subrounded to subangular sand; 15 to 20 percent fine to
medium rounded gravels; with cobbles inferred by rocky
drill action. Soil cuttings from auger spin up shows silty
sand as moist dark yellowish brown matrix of gravels;
dense; moist. (UPPER TGA GRAVELS)

REMARKS
Borehole drilled with a Mobile B-59 equipped with 11-inch OD hollow stem augers. Soil samples were collected with a 1.4-inch lD split barrel
sampler driven with a 140-pound wire-line hammer. A 2-inch PVC monitoring well was constructed. A 2-inch PVC monitoring well was
constructed in the borehole see well construction diagrams for details.

NATURAL RESOURCE MANAGEMENT GROUP ca!cadcsd3:,re/1r,o2e3ede.2oo1E-s201



PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

LOG OF EXPLORATORY
Cascade Corporation, TGA RemedY
Fairview, Oregon
Geo-Tech Explorations, Inc.
Hollow-stem Auger
Craig D. Fanshier, RG

BORING NO. MW45
PAGE 2 of 3
TOC ELEVATION 105.78
TOTAL DEPTH 27.0'
DATE COMPLETED 7I25IO2

@ 10.0 feet: color changes to dark olive gray (2.5Y 3/3); 15
to 25 percent non to low plasticity fines; 15 to 35 percent
fine to coarse sand (mostly fine, some -5 to 10 percent 1
to 2 mm, 3 to 5 percent 3 to 5 mm): 40 to 70 percent
gravels (inferred from drilling action but not recovered in
sampler); very dense; moist.

@ 11.5 feet: drill ing action becomes smoother indicating

o
0 ,

o
0 ,
-o
0 ,
oo

O o
0 A
f,

O o
0 A

c
O o

0 A

co -

1 5

20

14-29-27
(56)

1 0 - 1 1 - 1 3
(24)

23-26-50
(86)

21-44-
50/5"

8-11-17

44-5014"

SS-5

SS-6

SS-9

SS-7

SS-8

11.5 to 14.0 feet: SANDY SILT (ML); yellowish brown
(1OYR 5/6) with brownish yellow mottling (1OYR 6/8),
with a waxy appearance; 60 percent low plasticity fines;
40 percent very fine sand; very stiff, moderately
indurated; moist. (L€IAEFH€+tcr SILTSTONE
TRANSITION ZONE).

@ 12.0 feet: color changes to buff, yellowish red with trace
gray mottling, less waxy appearance.

@ 12.5 feet: color changes to yellowish red (5YR 4/6),
plasticity increases to medium, with cubic soil peds.
13.5 feet: soft zone: trace fine

14.0 to 19.2 feet: SILTY SAND/SANDSTONE (SM);
yelfowish red (SYR 416); 15 to 20 percent nonplastic
fines, 80 to 85 percent very fine angular to subangular
sand; <5 percent fine gravels (-1l2-inch); very dense,
weak to moderately cemented; wet. (SILTSTONE
TRANSTTTON ZONE).

@ 14.0 to 14.7 feet: moist to wet.
@ 14.7 feet: slightly lighter color, dark yellowish brown

(1oYR 3/4).
@ 15.1 to 15.5 feet: very dark gray to black silty sand.
@ 15.5 to 16.0 feet: color changes to dark reddish brown

(sYR 3/2) with 0.1-foot thick intervals of sandy clay.
@ 16.0 to 16.1 feet: very dark gray to black silty sand, fine to

coarse sand, more cemented; moist to wet.
@ 16.1 to 16.4 feet: brown silty sand; 15 percent non to low

plasticity fines; 85 percent poorly sorted sand (0.1 to
0 .7  mm);mois t .

@ 17.O feet: color changes to dark brown; weakly cemented
to compacted, subrounded to subangular sand; very hard
drill ing; moist.
18.5 to 19.2 feet: moist

19.2 to 21.6 feet: CLAYEY SILT (ML); dark yellowish

REMARKS
Borehole drilled with a Mobile B-59 equipped with 11-inch OD hollow stem augers. Soil samples were c_ollected wjth a 1.4-inch lD. split barrel
Lrpi"ioii""n *ith r t+o-pornd wire-lind hammer. A 2-inch PVC monitoring well was constructed. A 2-inch PVC monitoring well was
constructed in the borehole see well construction diagrams for details.

NATURAL RESOURCE MANAGEMENT GROUP esedc.gds:4.9/1 1/O2.escde...200l E-52 01
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PROJECT NAME
LOCATION
DRlI-LED BY
DRILL METHOD
LOGGED BY

LOG OF EXPLORATORY
Cascade Corporation, TGA RemedY
Fairview, Oregon
Geo-Tech ExPlorations, Inc.
Hollow-stem Auger
Craig D. Fanshier, RG

BORING
BORING NO. MW-45
PAGE 3 of 3
TOC ELEVATION 105.78
TOTAL DEPTH 27.0'
DATE COMPLETED 7I25IO2

brown to yellowish brown (1OYR 3/4 to 5/8)' with some
reddish mottling; 90 percent low plasticity fines;
10 percent fine sand; very stiff; dry to moist.
(coNFlN lNG UNIT 1) .

25

30

6-8-1 5SS-10

SS-11 Zf S to 23.0 feet: CLAYEY SILT (ML); dark greenish gray

(sGY 4/1) to dark olive gray (5Y 3/2); medium plasticity
fines; very stiff to hard; dry to moist. (CONFINING
uNrT 1).

Total depth drilled = 23.0 feet.
Total depth samPled = 23.0 feet.

REMARKS
Borehote drilled with a Mobile B-5g equipped with 11-inch oD hollow stem augers. soil samples were c-ollected with a 1.4-inch lD split barrel

sampler driven with a tao-pouno wireltin6 hammer. n z-inin- pVC monitoring-well was consiructed. A 2-inch PVC monitoring well was

ionstructeO in the borehol6 see well construction diagrams for details.

NATURAL RESOURCE MANAGEMENT GROUP €s@d6.ods:4.9/1 1D2.cas€de...2001 E-52.01



WELL GONSTRUGTION DETAILS

Natural Resource Management Group

3025 SW Ganby Street, Portland, OR 97219 (503) 293-3895

f

Project Location Portland Oregon

Project Name TGA RemedY

Project Number NRMG # 2001E-52.01

Start Card Number

WRD Well  Number

1 50057

1581 60

Well Construction Geo-Tech Explorations, Inc.
Contractor Joel Welsh

Well Number: MW-45

105.78Top of PVC well casing elev.

Co4crete *ell pad

Datum

lnstallation Date

Construction InsPector

Site Coordinates

104.01

MSL 1929 NVGD

7t25to2

Craig D. Fanshier,  R.G.

N =  68961.39
E =  1498941.1

Exploratory Boring

a Totaldepth

Borehole diameter

Drill ing method

Well Construction Materials

Material
Joints

Well Construction Specifications
b Totat casing length
c Welland casing diameter
d Depth to top of perforations

e Perforated length
Perforated interval
Perforation type
Perforation slot size

Sump length

Stick-up

Surface seal

Backfill
Backfillmaterial
Volume used

WellSeal
Sealmaterial
Volume used

Gravel Pack
Gravel pack material
Volume used

Bottom Seal
Backfill material
Volume used

11.0- inches

Hollow stem auger

Schedule 40 PVC, factory wrapped

@no-r ing.

22:5
2-inches
9.8 ft bgs

9.8 ft
9.7 to 19.5 f t  bgs
machine slotted

20-slot (0.020 inches)

0.5 foot

2.S-feet

Concrete 0 to 1.5 feet bgs

1 to 6.5 ft bgs
3/4-inch bentonite chips- @ -

6.5 to 20.5 ft bgs

@e!9*t '18-50# bags

20.5 to 23.0 ft bgs
3/4-inch bentonite chiPs

23

t
g

h

I

na

Centralizers

Other comments

none

1.5-50# bags









Y
Project Name
Prcject Location
StarUEnd Date
Driller/Equipment
GeologistEngineer
Sample Method

Phase 2b TSA Remedy lmplementation

Falrview, OR
5/6/98 to 5/8/98
Cascade Drilling/lngersol Rand l3W'Downhole Alr Rotary

E. Roth
Gnb Sample/SPlit SPoon

TOC Hevation (feet above MSL)

Sudace Etevation (feet above MSL)

Nodhing
Easting
Hole DePth
Outer Hole Diam

689596.5
1498965.0
1 59.0-feet
12.75-inch

c g-orehole LogMell Gongtrgggen

Maul Foster & Alongi, Inc.

csE es t s€l'i 
"[i"*,1 

E
@ 1 .0 foot: SANDy Srtf (ML); reddish brown; 60% fines, Iow
- 

plasticity; 40% sand, fine; moist- (SILrY LOAM)

V.o reit: s-euDv3ttT Wt); reaTisn orown;ao't rnesJoi
plasticity; 40% sand, fine; moist- (SILIY LOAM)

:
a l
:
A I

a
6 l

0 to 30.0 feet: SILT (ML);
;L;i;iiao% i"n'i, nii to medium; dry' GoNFINING uNtr 1)

@ 16.0 feet: Added water to the hole'

x
x
x
x
x
x
x
x
x
X
x

X
X
x

x

x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x

florEs.. 1) pitot hole was advanced ftom 0 to t2 feet below grcund suilac:-usinc 1 !y!9! o.D- tricone bit and a llinch o.D. stee/ castng was instatted' 2) Botehole

wasdriledusinsat2.Tuinchunderreaminsbrtsyitem with11.7lincic""ire "ii*i""Elii!,|,*i:!,:::f:Z:lii**;fl!f"yi::;:;,ifit;ilif"was diiled using a 12-trtncn unoer rcamtng o/I syslem wtltt t t t >IttLtt uoJ"'v qv's"vev' '' 
iirtii'iii rr"i-is " drilling f,uid beloi 1*leet bg.s. 6) Whftc

spoon sa'npre i.efeet lons x 2.onch o D.Anvei usins a 14rtb iat hammer 5) Awater-air !.!::!:^Y:f ,::"^""1"?"TI:f it'*Z1it"'{ii1i&iiig rtiiiii.
tianste = approximate o"ptn ,i *ni"a *"t", i"i en"orhtr*a'ii"r'g";iiiiili.' aiJ"l' ;;iisb : i:iiiii t"iilii co^pteted wert. 7) Notthins and Eastins retauve

v w"{3r\€9J'�s0.0 feet (Borehote) ! water tevel 94'6 feet (Wett)



ao
tE '
6 s

O feet Sttf gq; yellowish brown with orange brown mottling;
60% fines, low to medium plasticity; 30% sand' fine to medium;
10% gnvet, fine, subangular. (CONFINING UNIT 1)

@.25.0 feet: SILT (ML): yellowish brown: 50o/o fines, low plasticity;
- 

30% sand, fine to coarse;20% gnvel, fine, subangular'
(coNFtNtNG UN|T 1)

.o fO eo.o6et SeNoEforve (SSl; vettowisn uowu zo"/, nei,
low plasticity; 50% sand, fine to coarse.: 3.0."4-g!?':!:!1"*l:,, -
irJiur, sibangulac poorly cemented. (UPPER TROUTDALE
SANDSTONE A Q U I F ER - SANDSTONE)

@ 3O.O feet: Added water to the hole.

(d 40.0 feet: SANDSIONE (SSJ; greenish black gny; <10% fines;
: 

1iy" iaina, medium to ioaise; 15% gnvel, fine, angula; poorly
cemented.

I
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@
e
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d
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Maul Foster & Alongi, Inc.
Geologic Borehole Log/Well Gonstruction

Project Number
8076-001.001

Weil NumDer I Sneet

Ew-1s  I  so rs

a
o

- c o

E"g

Well
Details E FFIss]

mple
o

e

?

)ata

l s
ntame rrrne)l 

$ $s
Soil Description
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c

c
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11

WL=50.0'
5/6/98

TD=50.0'

@ 45.0 feef: SANDSfONE (SS); greenish yellowish brown; <10/"
fines; 90% sand, fine to medium; poorly cemented.

@ 50.0 feet: SANDSIONE (SS); black; <5/o fines; yellowish brown;
80% sand, medium to coarse; 15% gnvel, fine to medium,
subrounded to subangular; basaltic. Hole producing water
(approximately 5 gpm), but still adding water to the hole to
facilitate drilling.

@ 60.0 feet: SANDSIONE (SS); black; <10o/o yellowish brown fines ;- 
80% sand, fine to coarse; <1 0% gnvel, fine subrounded to
subangular; basaltic.

fJOfES.. I) pitot hote was advanced from o to t2 leet below ground sudace using a 1}-inch O.D. tricone bit and a 1&inch O.D. steel casrng was installed. l) Boglole
ias dritled using a l2.trinch undeleaming bit ivliii iiiii.Tgiici cising advanced. 31 c = Cuttings sample coltected ftom the cyclone. { ss = lpltJ
sponsaipiii.*feelongx2.oincho.D.Taveii'iig'i'l|$-itj"rnanmerlslAwater-aimixturewaiusedasadrillingfluidbelowt&feefbgs.6)white
triangte = approxinate dep:tn at wnicn wabp'r was "iiir'nlrna auing dilIng. Btick triangte = water level in compteted weti. 7) Notthing and Easting relative

V w"t!3rl!9J's0.0 feet (Borehole) Y Water level 94.6 feet (vttell)
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Maul Foster & Alongi, lnc.
Geoloqic Borehole LogMell Gonstruction

Project Number
8076-001.001

Well Number I Sheet
E W - 1 8  |  n o t a

U'
(l

* -ql
d E

Well
Details

E$$
" s E. a -

$$
mple

o
a

?

)ata

t b
ruame fryoe)l $

.e
P S

€E

Soil Desciption

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

(,

c

c

c

7Z

13

14

15

t6

@ 65.0 feef SANDSIONE (SS); black; 10% yellowish brown fines;
60% sand, fine to coarse;30% gnvel, fine to medium, subangular
to subrounded; ba saltic.

@ 70.0 feef: SANDSIO^r/E (SS); black; 10% yellowish brown fines;
90% sand, fine to coarse.

@75.0 feef: SANDSIONE; black;
sand. fine to coarse.

10% yellowish brown fines; 90?5

@ 77.0 feet: Color change to greenish gny.

@ 80.0 feet: SANDSTONE (SS,); greenish gny; 30o/o fines, Iow
plasticity; 70% sand, fine to medium.

@ 85.0 feet: SAi/DSIONE (SS),'greenish gny; 10% fines: 50ol sand,
fine to coarse; 40% gravel, fine to medium, subrounded to
subangular.

iJOIES.' 1) Pitot hote was advanced from O to 12 feet betow ground surtace using a 1}-inch O.D. tticone bit and a l6inch O.D. stee/casrng was instatled. Qeoyllb
wasdit ledusingal2.Trinchunderreamingbitsyitenwithl l .T&incicasingadvanced.3)C=Cultrngssamplecol lectedfrcmthecyclone. 1)SSlpfl tJ
Spoonsamp/ei. i feetlongx2.A-inchO.D.Ariveiusingal4olbjarhamner.-5)Awater-airmixturewisusedasadri l l ingf luidbelowt6-feefbgs.6)White
tiangte = a'pproximate defth at wnicn warcr was encouhtered duing dniling. 9l;ck hangle = water tevel in completed wetl. 7) Northing and Easting relative

V wn!3rl!9"?'s0.0 feet (Borehote) V Water level s4.6 feet (wett)



Maul Foster & Alongi ,  Inc.
ffiLog/Well construction

Project Numbe
8076-001.001

Well Number I Sheet
E W - 1 8  I  s o r a

U'
(9

. 9

s"e

Well
Details EF$IsEI

mple
o
o
c

=

)ata

l s
Nane (rypQl I

l . o

Soil Description
.9
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5 d
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9 1

92
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100

101
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103

104

105

106

107

108

109

1 1 0

c

c

c

c

17

18

19

20

WL=91.6'
5/13/98

TD=l49.5'

@ 90.0 feef: SANDSTOA/E (SS); greenish Eray: 10% fines, low
plasticity; 50% sand, fine to coarse; 10% gravel, fine, angular;
basaltic.
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0.n  0  z l

9 V"0,-9o:21
aA P a;'oi ;oo -jl
o o o..o
c4 

-9q ol
q o o o
oo 

o?o .o'

: o  ! o:a o:o .o
Q 4 - i 4
99 o?o o'
o o o o :
90.;oo 

e
o O . 9 b
?o -?o -
0  A . 0  t t ,
o0 

=9o,o
0 A . 0 n
o  o .

0 o  O : o
o.  / \ ' 0 .  A
o o

O . o .  O  o
' 0 a 0 r t "

o o ' o o
?o oooto
o o l o
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gS.O A tU.t feet: SANDY GMVEL (GW); greenish brown; 10%
fines: 30% sand, medium to coarse; 60% gnvel, fine to coarse,
angular to subangular, composed of quaraite and basalt.
(LOWE R TRO UTD ALE SANDSTO/VE A Q U I F E R -

CONGLOMERATE)

@ 1OO.O feet: SANDY GMVEL (GW); yellowish brown; 10% tines'- 
20% sand, fine to coarse; 70% gnvel, fine to medium, angular to
subangular; composed of basalt and quaraite.

@ 105.0 feel: SANDY G RAVEL (GW); yellowish brcwn; 10% fines;- 
30% sand, fine to coarse; 60% gnvel, fine angular to subangular'
composed of basalt and quarEite.

lJOfES.. 1) pitot hole was advanced from o to 12 leet below ground suiace using a 1&inch O.D. ticone bit and a 16'inch O-D .stee/ casrng was rnsta iled. 2) Boreh.ole
wasdii ledusingal2.Trinchunderrcamingbitsyitenwithl l . lLincicasingaivinced.i lC=Cuningssanplecoltecledfromthecyclone. l)SS;.S.1al
scx,onsamplel.rteettongx2.Lincho.D.dnvenusingal4&tbjarhanmerlSlAwater-aimixturewisusedasadri i l ingnuidbelowl&feetbgs.6)white
triangte = approximale depth at which *"t", *r, "iiou"nlered duing dritting. Blick triangle = water level in compteted well. 7) Northing and Easting relative

V wn9rl!9"?'s0.0 feet (Borehote) Y water leve! 94.6 feet (wett)



Maul Foster & Alongi ,  Inc.
ceo|ogicBoreho|eLos@

Project Number
8076-001.001

Well NumDer
EW-I8

Sheet
6 o f 8

a
o

Et'
E g

Well
Details E s$rs€'[!:,[:",,1 3

.c
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Soil Description
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1 t On feet: SAN DY G MVEL (GW) ; yellowish brown; 1 Qvo fines;
20% sand, fine to coarse;70% gravel, fine to medium, subangular
to subrounded, composed of quarEite, basalt and other volcanics.
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@ 115.0 feet: GMVEL (GP); yellowish brown; <5/o fines; 10?5 sand,
medium to coarse; 85% gravel, fine, subangular, slightly
micaceous.

@ 120.0 feet: SANDY GMWL (GW); velgwish !rywry <10% frnes;- 
40% sand, fine to coarse, micaceous (large flakes): 50% gnvel,

fine to coarse, subangular, composed of quarEite and basalt.

@ 125.0 feet: GRAVEL (GP); yellowish brcwn: <10/o fines, 20%- 
sand. fine to medium, micaceous (large flakes);70% gnvel'
medium to coarse, subrounded to subangular.

@. 130.0 feet SANDY GMVEL (GW); yetlowish brown; <10o/o fines' .: 
isiy" sand, fine to medium, nicaceous (large flakes); 55% gnvel,
line to medium, subangular.

g

IJOIES.. 1) pitot hole was advanced from o to 12leet below grcund.suda?:;_u.sin.g a 1ylth o.D. tricone bit and a l&inch o.D. slee/ casng was installed 2) Eorehole

was ditted using a 12.7rinch under rcaming oit syiten with 11.7l-inci casing a.irinzei. s1 C = Crttings s ample collected kon-the cyclone. .4) ss = Sp/d

s,oonsamprel.rteettongx2.Gincho.D.a,irei i ' i i ig 'al lcoit i l i r i ly l""rrsfeiaier-airn*turewisusedasadnil inqfluidbetoi l&teetbss.6)white
tiangte = apprcximate depth at which *ate, *as eiiou"ni"ni aiiig irining. adck triangte = water levet in completed wei- l) ucrtning and Easting relative

V wn!3rl!9"?'s0.0 feet (Borehote) Y water level 94'6 f""t (wett)
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Maul Foster & Alongi, Inc.
Geologic Borehole Log/Well Construction

Project Numbc
8076-001.001

weil NumDer I Jneet
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@ 135.0 feet: GRAVEL (GP); yellowish brcwn; <5/o fines; 15% sand;
80% gnvel, fine to medium, composed of basalt and quarhite.

@ 140.0 feet: SANDY GRAVEL (GW): <10% fines, yellowish brown;
40% sand, fine to medium; 50% gnvel, fine to medium,
composed of quarEite and basalt; slightly micaceous.

141.0 to 149.5 feet: SAND (SP); gnyish, yellowish brown; <596
fines; 85% sand, fine to coarse, micaceous; 10% gravel, fine
subangular.
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@ 150.0 feet: SANDY GRAVEL (GW); yellowish brown; <10/o fines;
35% sand, fine; 55% gravel, fine to medium, subangular,
composed of quarEite, basalt and other volcanics.

@ 152.6 feet: Color change to greenish gny, with an increase in silt.
(coNFrNtNG UN|T 2 -WEATHERED HORIZON)

1ilti6tig.filte{t:sTtrTuj;lr"e-aesluipa=on6n6t&nVp&e.--

l'lOIFS: 1) Pitot hole was advanced ftom o to 12 teet below ground surface using a l ginch O.D. tricone bit and a 1&inch O.D. stee/ casrng was rnsta//ed 2) 9oFl.?le
ir€sdrit ledusingal2.TSinchunderreamingbitsyitenwithl l .Trinchcasingadvanced.3JC=Cutlrngssanplecol lectedfromthecyclone.4lSS:9.4rJ

. Spoon sanplei.S-leetlongx2.OinchO.D.briveiusingal4&tb jarhammer. 5)Awater-airmixturcwas usedasa drillingfluidbelow t6-feelbgs. 6)White
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GEOSYNTEC CONSULTANTS 
Photographic Record 

Client: Cascade Corporation Project Number:  PNG0564S.14 
Subject Site: Cascade Corporation TSA Off-Site Remedy Area,  
    CU1 Exploration 
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Direction: 
Comments: Silt from  
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Photograph 2 

 

Date: 4 June 2014 

Direction: 

Comments: Sandy gravel from 10-
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    CU1 Exploration 
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Date: 4 June 2014 
Direction: 
Comment: Gray-green silt from 10-
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Direction: 
Comment: Sandy silt/siltstone unit 
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Client: Cascade Corporation Project Number:  PNG0564S.14 
Subject Site: Cascade Corporation TSA Off-Site Remedy Area,  
    CU1 Exploration 
Photograph 5 

 

Date: 4 June 2014 
Direction: 
Comment: Silt/siltstone unit from 25-
27.5 bgs in B-1  
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Date: 4 June 2014 
Direction: 
Comment: Weathered sandstone unit 
from 27.5-30 feet bgs in B-3 
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Client: Cascade Corporation Project Number:  PNG0564S.14 
Subject Site: Cascade Corporation TSA Off-Site Remedy Area,  
    CU1 Exploration 
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Date: 4 June 2014 
Direction: 
Comment: Weathered sandstone unit 
from 33.5-35 feet bgs in B-3 
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Date: 4 June 2014 
Direction: 
Comment: Base of weathered 
sandstone, top of TSA at 35-39 feet 
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1. INTRODUCTION 

Stone Environmental, Inc. (Stone) was retained by Geosyntec to support a program of rock core sampling and 

laboratory analysis at three locations (CU1-B1, CU1-B2, and CU1-B3) at the Cascade Corp TSA Remedy Site 

in Fairview, Oregon. The purpose of this work was to assess the distribution of chlorinated volatile organic 

compounds (VOCs) within the bedrock matrix.  Because an abbreviated number of samples were collected for 

this investigation, and a sonic drill rig was used to collect cores, it deviates from Stone’s CORE DFN 

Procedure (SEI-SOP-6.37.1). 

Sampling was conducted during drilling of coreholes CU1-B1, CU1-B2, and CU1-B3 on June 2nd, 3rd, and 4th, 

2014, respectively.  The location of the coreholes was selected by Geosyntec. 

A total of 99 linear feet of rock core was cored from the three coring locations (24 feet from CU1-B1, 37.5 feet 

from CU1-B2, and 37.5 feet from CU1-B3).   Total recovery was 111.9 feet (26.3 feet from CU1-B1, 45.1 feet 

from CU1-B2, and 40.5 feet from CU1-B3). A total of 24 rock VOC samples were collected.  Of these, 12 

were selected for analysis..  In addition, 1 field duplicate, 1 MS/MSD sample pairs (2 samples), 6 equipment 

blank samples, 1 methanol blank samples, and 1 trip blank sample, were also collected for VOC analysis.  

Nine core samples were collected for physical property analyses, in accordance with CORE DFN procedure 

(SEI-SOP-6.37.1).  However, only four physical properties samples were submitted to Golder for analysis.  

VOC extraction and analyses of the rock core samples were conducted at the Stone laboratory in Barre, VT.  

Physical properties samples were analyzed at Golder Associates Laboratory in Mississauga, Ontario in July, 

2014. 

Results of physical property analyses for bulk density, porosity and organic carbon content were used in 

conjunction with the VOC data for the calculation of rock porewater concentrations, as presented in this report. 

A full description of the methods used for the estimation of porewater concentrations is contained in Section 

4.1. 
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2. FIELD SAMPLE COLLECTION METHODS 

The following is a summary of the field methods used for drilling, rock sample collection and processing 

during the field program. The sampling was undertaken by a Stone staff working in concert with a Geosyntec 

geologist who logged the core and directed drilling operations. Subsequent to the sample collection, Stone 

performed extraction and analysis of the crushed rock VOC subsamples at the laboratory in Barre, VT.  

Physical properties analyses were conducted by Golder Associates in Mississauga, Ontario, Canada. 

2.1. Drilling and Core Collection 

Drilling was conducted from June 2nd to June 4th, 2014 by Cascade Drilling. Coring of the overburden was 

completed by advancing sonic tooling with a GeoProbe Sonic rig, producing 6” cores extracted in plastic bags.  

Once reaching relatively competent rock, smaller diameter casing was advanced, producing 4-inch cores in 

lexan sleeves.  Advancement of coring tooling by sonic drilling methods is not recommended for CORE DFN 

investigations, as it yields very poor quality cores, and has the potential to heat the core significantly, 

increasing volatile losses.  A Geosyntec geologist supervised the progression of drilling and terminated drilling 

at the corehole location upon reaching depths of 39.0 feet in CU1-B1; 40.0 feet in CU1-B2; and 37.5 feet in 

CU1-B3. Table 1 summarizes the drilling progression and the number of samples collected. 

2.2. VOC Sample Collection and Processing 

Immediately following retrieval, the core was transferred from the liners to a PVC tray lined with aluminum 

foil. The PVC tray was placed on a table in the vicinity of the drill rig, where the core was logged by a 

Geosyntec geologist and sampled by a Stone geologist. Two PVC trays were utilized and decontaminated after 

each use; the aluminum foil was disposed between uses. A limited number of sample locations were selected 

by Geosyntec.  This deviates from CORE DFN procedure where samples are selected at least every 1.5 feet of 

core - this procedure was not followed at the client’s request.  Prior to sampling, the core was photographed 

with labels indicating the site name, corehole name, run number, depth bgs of the top and bottom of the run, 

Recovery, RQD, and wooden blocks indicating the approximate locations of VOC and Physical Properties 

samples. Samples were collected both from fracture surfaces and from the intervening unfractured rock matrix. 

Samples approximately 0.1 feet thick were broken from the core using a hammer and chisel at the selected 

sample depths. The samples were then immediately wrapped in aluminum foil, and given a unique field ID. 

Immediately following sampling and wrapping, the samples were delivered to the sample processing area, 

which was located in the vicinity of the sampling table. Details on sample depths, collection times, position 

relative to fractures, and other relevant information were recorded on forms in Stone’s COREDFN field database 

on a hand held computer. After completion of geologic logging and sample collection the remainder of the 

core was transferred into core boxes.  

Immediately after samples arrived at the processing area, samples were individually unwrapped and placed in a 

stainless steel trimming cell, if crushing was necessary.  Due to the friable nature of the rock, and the 

mechanical disturbance of the sonic drilling methods, many samples needed no crushing. When necessary, the 

outer portion of the sample (that had been exposed to drill tooling and fluids) was removed with a hammer and 

chisel. The remaining subsample was then placed in a stainless steel cell and crushed using a hydraulic press. 



Subsamples were crushed under a pressure of approximately 6,000 psi. The crushed subsample was then 

immediately transferred to a pre-labeled 40 mL VOA vial containing 15 mL of purge-and-trap grade methanol.  

Trimming cells, crushing cells, chisels, and all other equipment associated with sample processing were 

decontaminated between each subsample. Stone provided 5 sets of trimming cells, crushing cells, and chisels 

enabling staff to process all samples from a given run before starting the five step decontamination process. 

The five step decontamination process involves: (1) full immersion in detergent (Alconox) wash with 

scrubbing to remove sediment, (2) full immersion or rinse in distilled water, (3) spray rinse with clean wash-

grade methanol, (4) spray rinse with clean distilled water to remove any traces of methanol, and (5) drying 

with clean/disposable towels before next use. Equipment Blanks (EBs) were collected at the beginning and end 

of each day. To collect EBs, Kim-wipes were removed from a pre-prepped and pre-labeled vial containing 15 

mL of purge-and-trap grade methanol then used to wipe the inside of decontaminated crushing cells and other 

equipment that had come in contact with subsamples. Kim-wipes were then replaced into the pre-labeled vials 

they were taken from. EBs were analyzed for VOCs.   

Sample vials were prepared at Stone’s laboratory in Vermont prior to field deployment. Vials were labeled and 

weighed before the addition of methanol, after the addition of 15 mL of purge-and-trap grade methanol, and 

again after the addition of crushed rock. Additionally, several vials were prepped with 10ml of methanol for 

soil samples, but were used for rock samples.  Please refer to the lab narrative for further details.  Calibration 

of the balance was checked at least daily. Sample vial IDs were cross-referenced with the field ID, which in 

turn references a sample depth. Sample depths were used to generate sample IDs which are unique to each 

sample depth and drilling location. Each sample was labeled with its sample ID then packaged for storage and 

transport to the Stone laboratory in Barre, VT. For sample storage and transport VOA vials screw caps were 

wrapped with Teflon tape. Samples were kept in a cooler with ice packs and transported under Chain of 

Custody (COC) to the Stone lab where analyses began on June 11th, 2014.  At the Stone lab, they were stored 

in a temperature-verified freezer until being extracted and analyzed for VOCs. 

In total, 12 samples were collected for VOC analysis from 111.9 feet of rock retrieved. One field duplicate 

(FD) was collected by crushing additional mass of selected field samples, but Geosyntec elected to not run the 

field duplicate sample. One MS/MSD sample pair were collected by crushing additional mass of selected field 

samples.  Two trip blanks (TBs) were prepared and packed with the sample shipment.  Six (6) equipment 

blanks were collected.  Results of VOC analysis for Equipment Blanks, and Trip Blanks are presented in Table 

6.   

 

2.3. Physical Property Sample Collection  

Four core samples (representing approximately 1.0 feet of core each) were collected from the cores for analysis 

of physical properties (porosity, bulk density, percent moisture, specific gravity, and total organic carbon).  

Physical property samples were not collected until after VOC sample collection was completed for each 

applicable run. Details about lithology, mineralogy, sample depth interval, and other relevant information were 

recorded in forms on Stone’s COREDFN field database. Samples were sealed in a plastic bag to limit moisture 

loss. Each sample was shipped on ice under COC to Golder Associates in Mississauga, Ontario for analysis. A 



summary of the samples collected for these physical property analyses are offered in Table 2 and the results of 

these analyses are presented in Table 3.  The physical property sample analytical report is found in Appendix 

B.   

 

3. LABORATORY ANALYSIS AND VOC EXTRACTION 

Sample extraction and analysis were performed June 11th and June 14th, 2014 at the Stone laboratory in Barre, 

VT. Samples were extracted into methanol for analysis by SOP SEI-10.17.0, “Microwave Assisted Extraction 

(MAE) of Volatile Organic Compounds from Rock Samples”.  The methanol extracts were analyzed for nine 

target VOCs: 1,1,2-Trichloro-1,2,2-trifluoroethane; 1,1-Dichloroethene; trans-1,2-Dichloroethene; cis-1,2-

Dichloroethene; Chloroform; 1,1,1-Trichloroethane; Carbon Tetrachloride; Trichloroethene; and 

Tetrachloroethene. 

Minimum detection limits (MDL) for all analytes ranged from 0.840 µg/kg to 15.6 µg/kg in methanol extract. 

A Full Laboratory Report is presented in Appendix A. 

 

4. RESULTS  

The following sections provide the results of the rock core chemical analyses and a discussion of the method of 

estimation of porewater concentration and total VOC mass estimated from that data.  A full laboratory report 

detailing Stone’s VOC Analysis is provided in Appendix A. 

4.1. Rock Core VOC Results and Porewater Estimates  

A summary of core sample depths is provided in Table 1. VOC concentrations in rock are provided in Table 4.  

Estimates of porewater concentrations are provided in Table 5.  Results for equipment blanks (EB), trip blanks 

(TB), and methanol blanks (MB) are presented in Table 6.   

The concentrations of the analytes extracted into methanol (CMEOH) were measured using GC/MS (EPA 

m8260c) methods as µg/kg in methanol. The concentration of analytes in the bulk rock (Ct) sample was then 

calculated using the analysis of the methanol extract (CMEOH), mass of crushed rock in sample (Mrock) and 

volume of methanol (VMEOH) as follows: 

 

௧ܥ ൌ 	
ெ௘ைுܥ ൈ ெܸ௘ைு

௥௢௖௞ܯ
	

 



Sample RLs can be calculated for each sample from the above equation by setting the CMEOH to the respective 

values for each analyte; for samples where analyte concentrations are between the MDL and the RL, an 

estimated value has been assigned and the results flagged with a “J”. This calculation reflects VOC mass 

present in dissolved, sorbed, and immiscible phases. 

The bulk rock VOC concentrations (Ct) are converted to matrix pore water concentrations (Cw) in µg/L of pore 

water utilizing the wet rock bulk density in g/cm3 (Pb(wet)); the dry rock bulk density (Pb(dry)) in g/cm3; matrix 

porosity, a unitless factor (ϕ); and the soil-water partitioning coefficient (Kd) in mL/g  as shown below:  

 

௪ܥ ൌ 	
஼೟	ು್ሺೢ೐೟ሻ

௄ௗ௉௕ሺௗ௥௬ሻାம
 

 

This equation assumes that the matrix porosity (i.e., primary porosity) is 100% saturated with water and that 

the VOC mass occurs in only the dissolved and sorbed phases (i.e., no NAPL is present).  Pore water 

concentrations that approach or exceed aqueous solubility limits for given compounds may indicate the 

presence of DNAPL (Feenstra et al, 1991). 

The partitioning coefficient (kd) is based on the assumption that sorption is rapid, reversible and that there is no 

variation with concentration. This coefficient is calculated using the organic carbon portioning coefficient 

(Koc) for each compound, obtained from the literature (e.g. Pankow and Cherry, 1996), and fraction of organic 

carbon (foc) obtained through physical property analysis using the following equation: 

Kd = Kocfoc 

This coefficient assumes that sorption is entirely dependent upon solid phase organic carbon in the rock matrix, 

this being a reasonable assumption for the low molecular weights of the chlorinated ethenes of interest 

(Schwarzenbach et al. 1993).  

Physical parameter tests were conducted by Golder Associates. Full laboratory reports for these analyses are 

provided in Appendix B. These results are summarized in Table 3.  Physical properties samples were 

representative of the major rock types encountered on the site (silt, sand, silty sand).  The values for porosity 

(∅) bulk density (ρb), and fraction of organic carbon (foc) used to estimate matrix porewater concentrations are 

based on the nearest physical property sample, or the one that most closely reflects the lithology of the VOC 

sample. Physical property data are provided in Tables 2 and 3, attached.  

The organic carbon portioning coefficient (Koc) for each compound was obtained from Pankow and Cherry 

(1996) or other sources. Table A below summarizes the (Koc) values used to calculate matrix porewater 

concentrations. 

 



Table A: Organic Carbon Portioning Coefficients (Koc) 

Compound Koc Source 

1,1-Dichloroethene 65  Pankow and Cherry (1996) 

1,1,1-Trichloroethane         152 Pankow and Cherry (1996) 

Carbon Tetrachloride          174 http://www.epa.gov/superfund/health/conmedia/soil/pdfs/appd_k.pdf 

Trichloroethene 126 Pankow and Cherry (1996) 

cis-1,2-Dichloroethene 86 Pankow and Cherry (1996) 

Tetrachloroethene             364 Pankow and Cherry (1996) 

Chloroform                    44 Pankow and Cherry (1996) 

1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 113) 372 http://www.epa.gov/chemfact/s_freon.txt  

trans-1,2-Dichloroethene 59 Pankow and Cherry (1996) 

 

VOC concentrations in rock (as µg/kg) are shown in Table 4. Estimated pore water concentrations (as µg/L) 

for each sample are shown in Table 5.  These concentrations were calculated using the porosity (∅), bulk 

density (Pb), and fraction of organic carbon (foc) as reported by Golder Associates for each separate physical 

property sample (see Table 3). 

4.2. Results from Field Blanks and Duplicates 

Field blank results, including equipment blanks (EBs), and trip blanks (TBs), are provided with the Analytical 

Report in Appendix A, and summarized in Table 6.   

One field duplicate sample was collected, but Geosyntec elected not to run this sample. 

4.3. Physical Properties Sample Results 

Results of Physical Properties tests are presented in Table 3.  A summary of the physical properties samples 

chosen are presented in Table 2. 
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Table 1 Summary of Drilling Progression and Samples Collected

Field 
Location 

Core 
Run

Date 
(dd/mm/yy)

Depth 
From (ft 

bgs)

Depth 
to      

(ft bgs)

Core Run 
Length 

(ft)
Recovery 

(ft) RQD (%)

# Field 
VOC 

Samples

# Field 
VOC 

Duplicates
# Field VOC 

MS
# Field VOC 

MSD

# Physical 
Property 
Samples

4 15 17.5 2.5 2.5 0 1

5 17.5 20 2.5 2.8 0

6 20 22.5 2.5 3 0

7 22.5 25 2.5 3 0

8 25 27.5 2.5 2.5 0 1 1

9 27.5 30 2.5 2.5 0 1

10 30 32.5 2.5 2.6 0

11 32.5 35 2.5 2.5 0

12 35 37.5 2.5 2.9 0

13 37.5 39 1.5 2 0 1

1 2.5 7.5 5 5 0

2 7.5 12.5 5 5 0

3 12.5 15 2.5 2.5 0

4 15 17.5 2.5 3 0

5 17.5 20 2.5 3.5 0

6 20 22.5 2.5 3.9 0 1 1

7 22.5 25 2.5 3.4 0 1

8 25 27.5 2.5 3.5 0

9 27.5 30 2.5 3.2 0 1 1 1 1

10 30 32.5 2.5 2.5 0

11 32.5 35 2.5 2.8 0 1

12 35 37.5 2.5 3.5 0

13 37.5 40 2.5 3.3 0

1 0 5 5 5 0

2 5 10 5 5 0

3 10 12.5 2.5 2.5 0

4 15 17.5 2.5 2.8 0 1

5 17.5 20 2.5 3.5 0 1

6 20 22.5 2.5 1.8 0 1

7 22.5 25 2.5 3.1 0

8 25 27.5 2.5 3.1 0

9 27.5 30 2.5 3.1 0 1

10 30 31 1 1.7 0

11 31 33.5 2.5 2.8 0

12 33.5 35 1.5 2.9 0

13 35 37.5 2.5 3.2 0 1 1

Totals 96.5 111.9 12 1 1 1 4

CU1‐B1 6/2/2014

CU1‐B2 6/3/2014

CU1‐B3

6/3/2014

6/4/2014



Table 2 Summary of Physical properties Samples Collected

Sample Name

Date 
Collected 

(dd/mm/yy) Location Core Run

Core Run 
Interval       
(ft bgs)

Sample Mid-
Depth (ft 

bgs)

Sample 
Length 

(ft)

CU1-B1-25.0-26.0-PHY 6/2/2014 CU1-B1 8 25 - 27.5 25.0 26.0 25.5 1.0

CU1-B2-20.0-21.0-PHY 6/3/2014 CU1-B2 6 20 - 22.5 20.0 21.0 20.5 1.0

CU1-B3-21.0-22.0-PHY 6/4/2014 CU1-B3 6 20 - 22.5 21.0 22.0 21.5 1.0

CU1-B3-36.0-37.0-PHY 6/4/2014 CU1-B3 13 35 - 37.5 36.0 37.0 36.5 1.0

Sample Interval         
(ft bgs)

Notes:  Samples submitted to Golder Associates for physical parameter testing (porosity, percent moisture, TOC, and bulk density)



Table 3 Results of Physical Properties and TOC Measurements

Top 
Depth

Bottom 
Depth

CU1-B1-25.0-26.0-PHY 25.0 26.0 silt 0.445 31.3 1.90 1.45 2.61 0.14

CU1-B2-20.0-21.0-PHY 20.0 21.0 silt 0.397 23.6 1.92 1.56 2.59 0.10

CU1-B3-21.0-22.0-PHY 21.0 22.0 sandy silt 0.503 39.9 1.73 1.23 2.48 0.03

CU1-B3-36.0-37.0-PHY 36.0 37.0 sand 0.39 25.2 1.99 1.59 2.60 0.01

Minimum 0.39 23.60 1.73 1.23 2.48 0.01

Notes:  Maximum 0.503 39.90 1.99 1.59 2.61 0.14

Average 0.43 30.00 1.89 1.46 2.57 0.070

For shaded results, test was run two or more times.  

Reported value is average of tests.

Lithology 
Description  TOC (%)

Depth Interval 
(ft bgs)

Porosity 
(‐)

Water 
Content 
(%)

Wet Bulk 
Density 
(g/cm3)

Dry Bulk 
Density 
(g/cm3)

Specific 
Gravity (‐

)Sample ID



Table 4: Total VOC Concentrations in Rock Core Samples

Depth from Depth to Avg. Depth

Sample ID Location ID

In
te

rv
al

 (
li

n
ea

r 
fe

et
)

linear ft linear ft linear feet

CU1‐B1‐16.00‐VOC 16 - 16.1 16 16.1 16.05 unconsolidated deposits NA NA 1.56 U 15.6 U 15.6 U 15.6 U 1.56 U 1.56 U 1.56 U 22.8 1.56 U

CU1‐B1‐26.30‐VOC 26.3 - 26.4 26.3 26.4 26.35 unconsolidated deposits NA NA 1.11 U 11.1 U 11.1 U 11.1 U 1.11 U 1.11 U 1.11 U 18.0 0.602 JB

CU1‐B1‐29.80‐VOC 29.8 - 29.9 29.8 29.9 29.85 Sandstone BF NA 1.04 U 10.4 U 10.4 U 10.4 U 1.04 U 1.04 U 1.04 U 29.2 0.729 JB

CU1‐B1‐38.30‐VOC 38.3 - 38.4 38.3 38.4 38.35 Sandstone NA NA 0.840 U 8.40 U 8.40 U 8.40 U 0.840 U 0.840 U 0.840 U 8.28 0.840 U

CU1‐B2‐20.80‐VOC 20.8 - 20.9 20.8 20.9 20.85 unconsolidated deposits NA NA 1.21 U 12.1 U 12.1 U 12.1 U 1.21 U 1.21 U 1.21 U 6.35 1.21 U

CU1‐B2‐23.00‐VOC 23 - 23.1 23 23.1 23.05 unconsolidated deposits NA NA 1.19 U 11.9 U 11.9 U 11.9 U 1.19 U 1.19 U 1.19 U 6.75 1.19 U

CU1‐B2‐27.50‐VOC 27.5 - 27.6 27.5 27.6 27.55 welded tuff NA NA 1.00 U 10.0 U 10.0 U 10.0 U 1.00 U 1.00 U 1.00 U 20.6 1.00 U

CU1‐B2‐34.60‐VOC 34.6 - 34.8 34.6 34.8 34.70 Sandstone NA NA 1.06 U 10.6 U 10.6 U 10.6 U 1.06 U 1.06 U 1.06 U 13.8 1.06 U

CU1‐B3‐16.50‐VOC 16.5 - 16.6 16.5 16.6 16.55 unconsolidated deposits NA NA 1.23 U 12.3 U 12.3 U 12.3 U 1.23 U 1.23 U 1.23 U 29.9 0.703 JB

CU1‐B3‐19.90‐VOC 19.9 - 20 19.9 20 19.95 Sandstone NA NA 1.07 U 10.7 U 10.7 U 10.7 U 1.07 U 1.07 U 1.07 U 49.9 0.758 JB

CU1‐B3‐28.00‐VOC 28 - 28.1 28 28.1 28.05 Sandstone NA NA 1.34 U 13.4 U 13.4 U 13.4 U 1.34 U 1.34 U 1.34 U 9.97 1.34 U

CU1‐B3‐36.60‐VOC 36.6 - 36.7 36.6 36.7 36.65 Sandstone NA NA 0.927 U 9.27 U 9.27 U 9.27 U 0.927 U 0.927 U 0.927 U 3.03 0.927 U

Notes:

TOTAL VOC CONCENTRATION IN ROCK CORE SAMPLES (µg/kg)

1. This table presents data recorded in conducting field sampling and laboratory analysis of rock core samples from three coring locations: CU1-B1, CU1-B2, and CU1-B3. The samples were collected, processed and preserved in the field by Stone Environmental Inc. (Stone)  personnel then transported under COC to Stone's 
fixed lab in Barre, VT where they were  extracted and analyzed for the listed target Volatile Organic Compounds (VOCs) using methods developed by the University of Guelph.  Refer to the Stone report text and tables for additional details regarding sampling, sample preparation, extraction, and analysis.  
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2. The Comments/Interpretation section include general notes regarding the sample characteristics, field classified lithology, position relative to fracturing, and type of fracturing  according to Stone standard protocols as explained further below.  
     a) Lithology reflects Stone personnel classification of the sample at the time of collection. 
     b) Position relative to fracturing indicates the position of the sample relative to observed fractures inferred to reflect insitu features with the following legend: 
        "bet"= between closely spaced fractures; "af"=above fracture surface; "bf"=below fracture surface; "bkn"=broken or crumbled region;  "f#" = sampled distance in tenths of feet from fracture surface; "NA" = not applicable.
    c) Fracture type denotes relative orientation of fracture relative to the axis of the core with "hf" denoting a horizontal fracture, "vf" a nominally vertical fracture, "ang" an angled fracture, "bkn" a highly fractured/broken zone, and "mech" a mechanical (drilling induced) break; "NA" not applicable. 

3. The laboratory results for volatile organic compounds in rock are expressed in units of micrograms per kilogram (ug/kg) of rock sample at field moisture conditions at the time of sampling for the target compounds including:1,1,2-Trichloro-1,2,2-trifluoroethane; 1,1-Dichloroethene; trans-1,2-Dichloroethene; cis-1,2-
Dichloroethene; Chloroform; 1,1,1-Trichloroethane; Carbon Tetrachloride; Trichloroethene; Tetrachloroethene. The values are rounded to two significant figures.  Please refer to the report text and appendices for information regarding detection and quantitation limits.  The second column for each compound denotes quality 
assurance flags including: "U" denoting that the analyte was analyzed for, but was not detected above the reported quantitation limit; "J" the analyte was positively identified, the associated numerical value is the approximate concentration of the analyte in the sample; "UJ" the analyte was analyzed for, but was not detected, the 
sample reported limit is an estimated quantity; "B" indicates the analyte was found in the associated laboratory blank as well as the sample;  "R" denotes sample result rejected due to chromatographic interference causing inadequate peak separation or resolution or other deficiency in data generation process.
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Table 5: Estimated Porewater Concentrations (ug/L) in Rock Core Samples

Depth from Depth to Avg. Depth

Sample ID

L
o

ca
ti

o
n

 I
D

In
te

rv
al

 (
li

n
ea

r 
fe

et
)

linear ft linear ft linear ft

CU1‐B1‐16.00‐VOC 16 - 16.1 16 16.1 16.05 unconsolidated deposits NA NA 2.5 U 51 U 52 U 48 U 5.5 U 3.9 U 3.7 U 62 2.5 U

CU1‐B1‐26.30‐VOC 26.3 - 26.4 26.3 26.4 26.35 unconsolidated deposits NA NA 1.8 U 37 U 37 U 34 U 3.9 U 2.8 U 2.6 U 49 0.97 JB

CU1‐B1‐29.80‐VOC 29.8 - 29.9 29.8 29.9 29.85 Sandstone BF NA 1.6 U 34 U 35 U 32 U 3.7 U 2.6 U 2.5 U 79 1.2 JB

CU1‐B1‐38.30‐VOC 38.3 - 38.4 38.3 38.4 38.35 Sandstone NA NA 1.3 U 28 U 28 U 26 U 3 U 2.1 U 2 U 22 1.3 U

CU1‐B2‐20.80‐VOC 20.8 - 20.9 20.8 20.9 20.85 unconsolidated deposits NA NA 2.4 U 47 U 48 U 44 U 5 U 3.7 U 3.5 U 21 2.4 U

CU1‐B2‐23.00‐VOC 23 - 23.1 23 23.1 23.05 unconsolidated deposits NA NA 2.3 U 46 U 47 U 43 U 4.9 U 3.6 U 3.4 U 22 2.4 U

CU1‐B2‐27.50‐VOC 27.5 - 27.6 27.5 27.6 27.55 welded tuff NA NA 2 U 39 U 39 U 36 U 4.1 U 3 U 2.9 U 67 2 U

CU1‐B2‐34.60‐VOC 34.6 - 34.8 34.6 34.8 34.70 Sandstone NA NA 2.1 U 41 U 42 U 38 U 4.4 U 3.2 U 3.1 U 45 2.1 U

CU1‐B3‐16.50‐VOC 16.5 - 16.6 16.5 16.6 16.55 unconsolidated deposits NA NA 3.3 U 40 U 40 U 40 U 4.1 U 3.8 U 3.7 U 94 1.9 JB

CU1‐B3‐19.90‐VOC 19.9 - 20 19.9 20 19.95 Sandstone NA NA 2.9 U 35 U 35 U 35 U 3.6 U 3.3 U 3.3 U 160 2.1 JB

CU1‐B3‐28.00‐VOC 28 - 28.1 28 28.1 28.05 Sandstone NA NA 5.9 U 67 U 67 U 66 U 6.7 U 6.4 U 6.4 U 48 6 U

CU1‐B3‐36.60‐VOC 36.6 - 36.7 36.6 36.7 36.65 Sandstone NA NA 4.1 U 46 U 46 U 46 U 4.7 U 4.5 U 4.4 U 15 4.1 U

The laboratory results for volatile organic compounds in rock are expressed in units of micrograms per kilogram (ug/kg) of rock sample at field moisture conditions at the time of sampling for the target compounds including:1,1,2-Trichloro-1,2,2-trifluoroethane; 1,1-Dichloroethene; trans-1,2-Dichloroethene; cis-1,2-
Dichloroethene; Chloroform; 1,1,1-Trichloroethane; Carbon Tetrachloride; Trichloroethene; Tetrachloroethene. The values are rounded to two significant figures.  Please refer to the report text and appendices for information regarding detection and quantitation limits.  The second column for each compound denotes 
quality assurance flags including: "U" denoting that the analyte was analyzed for, but was not detected above the reported quantitation limit; "J" the analyte was positively identified, the associated numerical value is the approximate concentration of the analyte in the sample; "UJ" the analyte was analyzed for, but was not 
detected, the sample reported limit is an estimated quantity; "B" indicates the analyte was found in the associated laboratory blank as well as the sample;  "R" denotes sample result rejected due to chromatographic interference causing inadequate peak separation or resolution or other deficiency in data generation 
process.
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Estimated Pore Water Concentration (µg/L) (3)

3. The Estimated Pore Water Concentration in micrograms per liter (ug/L) represents an estimate of the equivalent matrix porewater concentrations (Cw) computed based on the laboratory determined total mass concentration (mg/g of wet rock), as outlined in the report text, using estimated or measured parameters 
including rock wet bulk density (g/cm3) as received in the field, matrix porosity, and matrix retardation factor (R). This simplified partitioning analysis assumes the rock matrix porosity was fully saturated with water, and that mass occurs at equilibrium in the dissolved and sorbed phase.  Refer to the Stone report text for 
additional details. 

NOTES:
1. This table presents data recorded in conducting field sampling and laboratory analysis of rock core samples from three coring locations: CU1-B1, CU1-B2, and CU1-B3. The samples were collected, processed and preserved in the field by Stone Environmental Inc. (Stone)  personnel then transported under COC to 
Stone's fixed lab in Barre, VT where they were  extracted and analyzed for the listed target Volatile Organic Compounds (VOCs) using methods developed by the University of Guelph.  Refer to the Stone report text and tables for additional details regarding sampling, sample preparation, extraction, and analysis.  

2. The Comments/Interpretation section include general notes regarding the sample characteristics, field classified lithology, position relative to fracturing, and type of fracturing  according to Stone standard protocols as explained further below.  
     a) Lithology reflects Stone personnel classification of the sample at the time of collection. 
     b) Position relative to fracturing indicates the position of the sample relative to observed fractures inferred to reflect insitu features with the following legend: 
        "bet"= between closely spaced fractures; "af"=above fracture surface; "bf"=below fracture surface; "bkn"=broken or crumbled region;  "f#" = sampled distance in tenths of feet from fracture surface; "NA" = not applicable.
    c) Fracture type denotes relative orientation of fracture relative to the axis of the core with "hf" denoting a horizontal fracture, "vf" a nominally vertical fracture, "ang" an angled fracture, "bkn" a highly fractured/broken zone, and "mech" a mechanical (drilling induced) break; "NA" not applicable. 
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Table 6: Summary of VOC Results for Field and Laboratory Blanks

EB‐01 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 1.33 U 1.33 U 1.33 U 1.33 U 1.33 U

EB‐02 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 1.33 U 1.33 U 1.33 U 1.33 U 1.33 U

EB‐03 6/3/2014 1.33 U 13.3 U 13.3 U 13.3 U 1.33 U 1.33 U 1.33 U 1.33 U 1.33 U

EB‐04 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 1.33 U 1.33 U 1.33 U 1.33 U 1.33 U

EB‐05 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 1.33 U 1.33 U 1.33 U 1.33 U 1.33 U

EB‐06 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 1.33 U 1.33 U 1.33 U 1.33 U 1.33 U

TB‐01 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 8.91 1.33 U 1.33 U 1.33 U 1.33 U

TB‐02 6/4/2014 1.33 U 13.3 U 13.3 U 13.3 U 9.16 1.33 U 1.33 U 1.33 U 1.33 U

Notes:
The laboratory results for volatile organic compounds in rock are expressed in units of micrograms per kilogram (ug/kg) of rock sample at field moisture conditions at the time of sampling for the target compounds 
including:1,1,2-Trichloro-1,2,2-trifluoroethane; 1,1-Dichloroethene; trans-1,2-Dichloroethene; cis-1,2-Dichloroethene; Chloroform; 1,1,1-Trichloroethane; Carbon Tetrachloride; Trichloroethene; Tetrachloroethene. 
The values are rounded to two significant figures.  Please refer to the report text and appendices for information regarding detection and quantitation limits.  The second column for each compound denotes quality 
assurance flags including: "U" denoting that the analyte was analyzed for, but was not detected above the reported quantitation limit; "J" the analyte was positively identified, the associated numerical value is the 
approximate concentration of the analyte in the sample; "UJ" the analyte was analyzed for, but was not detected, the sample reported limit is an estimated quantity; "B" indicates the analyte was found in the 
associated laboratory blank as well as the sample;  "R" denotes sample result rejected due to chromatographic interference causing inadequate peak separation or resolution or other deficiency in data generation 
process.

[VOLATILE ORGANIC COMPOUNDS IN METHANOL EXTRACT] (µg/kg of MeOH)
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APPENDICES 

APPENDIX A: VOC ANALYTICAL REPORT 
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STONE ENVIRONMENTAL, INC. LABORATORY 

0BNARRATIVE – REVISION 1 

August 25, 2014 

This data package presents the analytical results for rock samples analyzed by Stone Environmental, Inc. 
Laboratory (Stone) on June 11-13, 2014 at Stone’s fixed laboratory facility in Barre, VT.  Samples in this 
sample delivery group (SDG-1) were collected at the Geosyntec Fairview Site in Fairview, Oregon by 
Stone personnel on June 2-4, 2014 and include samples with lab IDs of SEI-1 through SEI-35.  A total of 
35 samples were collected during this period from locations CU1-B1, CU1-B2, and CU1-B3.  This total 
sample number includes one field duplicate sample, one matrix spike/matrix spike duplicate (MS/MSD) 
pair, six equipment blanks (EB), and two trip blank (TB) samples.  Via email correspondence on June 9, 
2014, Geosyntec selected the following subset of samples for analysis:  

Lab ID Location ID Sample Name 

SEI-1 CU1-B1 CU1-B1-16.00-VOC 

SEI-5 CU1-B1 CU1-B1-26.30-VOC 

SEI-6 CU1-B1 CU1-B1-29.80-VOC 

SEI-8 CU1-B1 CU1-B1-38.30-VOC 

SEI-12 CU1-B2 CU1-B2-20.80-VOC 

SEI-13 CU1-B2 CU1-B2-23.00-VOC 

SEI-14 CU1-B2 CU1-B2-27.50-VOC 

SEI-19 CU1-B2 CU1-B2-34.60-VOC 

SEI-20 CU1-B3 CU1-B3-16.50-VOC 

SEI-21 CU1-B3 CU1-B3-19.90-VOC 

SEI-24 CU1-B3 CU1-B3-28.00-VOC 

SEI-27 CU1-B3 CU1-B3-36.60-VOC 
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All samples were shipped overnight to the laboratory on June 4, 2014 and were received by laboratory 
staff on June 5, 2014. Temperatures of samples were measured between 11-12 degrees Celsius at receipt, 
which is just slightly above the threshold receipt temperature of 10 degrees Celsius.  No data were 
qualified on this basis.   

Copies of the chains of custody (COC) as well as a summary of samples logged into Stone’s laboratory 
information management system (LIMS) are included in the Sample Login Summary Section of this 
report. A summary of sample weights is also included in this section. All sample results are reported in 
units of µg/kg on a wet weight basis.  The total methanol volume for each rock sample was 20 mL.  For 
each methanol blank sample (EBs and TBs), the total methanol volume was 15 mL.  They are also 
reported in units of µg/kg, assuming a default rock mass of 15 g per sample. 

Rock samples were extracted on June 10, 2014 via the microwave assisted extraction (MAE) technique in 
accordance with Stone’s SOP SEI-10.17.1, “Microwave Assisted Extraction (MAE) of Volatile Organic 
Compounds from Rock Samples.” Samples were extracted in batches of up to 10 samples.  One Prep 
Blank (PBLK) was extracted along with each batch of rock samples and one Prep Laboratory Control 
Sample (PLCS) was extracted per extraction day.  Subsequent to extraction, samples were analyzed by 
Stone according to SOP SEI-10.18.1, “The Determination of Volatile Organic Compounds By Gas 
Chromatography / Dual ECD Detectors in Rock Samples (Using Cool On Column Injection and Split 
Method Injection)” for chlorinated volatile organic compounds (VOCs). 

Although this method is not provided under the National Environmental Laboratory Accreditation 
Program (NELAP) fields of testing, the analytical results associated with the samples presented in this 
test report were generated under a quality system that adheres to requirements specified in the NELAP 
standards.  Results for the quality control (QC) samples (continuing calibration verification samples 
(VSTD), laboratory control samples (LCS), and laboratory volatile blank samples (VBLK)) are provided 
in the Quality Control Summaries Section of this report.  All quality assurance/quality control (QA/QC) 
measures associated with these analyses were found to be within the tolerance set forth in the associated 
laboratory Standard Operating Procedures (SOPS) and the NELAP standards with the following 
exceptions: 

• Initial Calibration (ICAL) Deficiencies: 

o No deficiencies. 

• Continuing Calibration Verification (VSTD) Deficiencies:  

o No deficiencies. 

• Laboratory Method Blank (VBLK) Deficiencies: 

o 1,1,2-Trichloro-1,2,2-trifluoroethane was present at 3ppb in VBLK AJ on June 11, 2014. 
There were no detections of this compound in any sample and no data were qualified on 
this basis. 
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o Tetrachloroethene (PCE) was detected at a level greater than ½ the reporting level (RL) 
in VBLK AM and VBLK AN. There were no detections of PCE in any samples analyzed 
within these QC batches and no samples were qualified on this basis.  

• Laboratory Control Sample (LCS) Deficiencies: 

o No deficiencies. 

• MAE Prep Batch Blank (PBLK) Deficiencies: 

o PCE was present at a level greater than its method detection limit (MDL) but less than ½ 
its RL in PBLK-A1-061014. A B qualifier was added to any detections of PCE for 
samples extracted in the same batch as PBLK-A1-061014. 

• MAE Prep Laboratory Control Sample (PLCS) Deficiencies: 

o Cis-1,2-dichloroethene (cis-1,2-DCE) was present at a level marginally outside the 
acceptance criteria (>130% recovery) for PLCS-A12-061014. As cis-1,2-DCE was not 
detected in any sample, no data were qualified on this basis. 

• Sample Collection Deficiencies: 

o Both trip blanks (TB-01 and TB-02) associated with this project were prepared using a 
low purity, wash grade methanol (MeOH).  This constitutes a deviation from Stone’s 
SOP 6.37.1, “Field Methods for Retrieval, Collection, Handling, and Preservation of 
Rock Samples to be Analyzed for VOCs and Physical Properties”, which specifies all 
field QA/QC samples, including both equipment blanks and trip blanks, should be 
prepared with Purge and Trap grade MeOH. Aside from the TBs, all other samples were 
prepared with Purge and Trap grade MeOH and no samples were qualified.  

o  The following samples were preserved in the field with just 10 mL of Purge and Trap 
grade MeOH as opposed to the 15 mL specified in Stone’s SOP 6.37.1 “Field Methods 
for Retrieval, Collection, Handling, and Preservation of Rock Samples to be Analyzed for 
VOCs and Physical Properties”: CU1-B3-28.00-VOC, CU1-B3-33.10-VOC, CU1-B3-
35.00-VOC, and CU1-B3-36.60-VOC. Of these samples, only CU1-B3-33.10-VOC and 
CU1-B3-35.00-VOC were among those analyzed.  During the prep step for MAE, those 
sample vials were rinsed with 10 mL of Purge and Trap MeOH instead of 5 mL, bringing 
the total volume of MeOH in the microwave vessel to 20 mL, as required by SOP SEI-
10.17.1.  Therefore, no data were qualified. 

o Teflon tape was not added to each vial after sample collection as specified in Stone’s 
SOP 6.37.1 “Field Methods for Retrieval, Collection, Handling, and Preservation of Rock 
Samples to be Analyzed for VOCs and Physical Properties.” Teflon tape is added to vials 

5 of 104



  

  

 

to help prevent the vials from leaking during transport. No vials showed any obvious 
signs of leakage upon receipt and no data were qualified on this basis.  

 

When applicable, the final results were annotated with the following codes:  

U - Analyte was not detected and is reported as less than the reported quantitation limit. 

J - The reported result is an estimated value (e.g., matrix interference was observed or the 
analyte was positively identified, but the associated numerical value is between the 
method detection limit and reporting limit). 

Q -  One or more quality control criteria failed (e.g., LCS recovery, surrogate spike recovery 
or CCV) 

B - Blank contamination. The recorded result is associated with a contaminated blank. 

E - Estimated value, marginally above the calibration levels. 

 

I certify that the data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above.  Release of the data 
contained in this hard copy data package has been authorized by the laboratory manager or his designee, 
as verified by the following signature.   

 

Signature: ___________________________________________ 

Morgan Greenwald, Laboratory Quality Assurance Manager, Stone Environmental, Inc. 
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14-080 Geosyntec OR CORE

Sample Login Summary

SDG-1

Lab ID Location ID Depth Matrix Sample Name Sample Code Quantity Collected By Collected Date
Collected 

Time

Collection 

Method

Received 

By

Received 

Date

Received 

Time

Received 

Temp

Temperature 

Units
Comments Lab ID Parent Custody ID

SEI-1 CU1-B1 016.00 Rock CU1-B1-16.00-VOC Normal Sample 1 TWM 6/2/2014 1:00 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-2 CU1-B1 018.80 Rock CU1-B1-18.80-VOC Normal Sample 1 TWM 6/2/2014 1:42 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-3 CU1-B1 020.70 Rock CU1-B1-20.70-VOC Normal Sample 1 TWM 6/2/2014 2:26 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-4 CU1-B1 024.00 Rock CU1-B1-24.00-VOC Normal Sample 1 TWM 6/2/2014 2:52 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-5 CU1-B1 026.30 Rock CU1-B1-26.30-VOC Normal Sample 1 TWM 6/2/2014 3:09 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-6 CU1-B1 029.80 Rock CU1-B1-29.80-VOC Normal Sample 1 TWM 6/2/2014 3:17 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-7 CU1-B1 034.00 Rock CU1-B1-34.00-VOC Normal Sample 1 TWM 6/2/2014 4:31 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-8 CU1-B1 038.30 Rock CU1-B1-38.30-VOC Normal Sample 1 TWM 6/2/2014 5:06 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-9 CU1-B2 014.60 Rock CU1-B2-14.60-VOC Normal Sample 1 TWM 6/3/2014 9:44 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-10 CU1-B2 017.20 Rock CU1-B2-17.20-VOC Normal Sample 1 TWM 6/3/2014 11:41 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-11 CU1-B2 019.40 Rock CU1-B2-19.40-VOC Normal Sample 1 TWM 6/3/2014 11:56 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-12 CU1-B2 020.80 Rock CU1-B2-20.80-VOC Normal Sample 1 TWM 6/3/2014 12:13 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-13 CU1-B2 023.00 Rock CU1-B2-23.00-VOC Normal Sample 1 TWM 6/3/2014 12:34 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-14 CU1-B2 027.50 Rock CU1-B2-27.50-VOC Normal Sample 1 TWM 6/3/2014 12:58 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-15 CU1-B2 027.50 Rock FD-01 Normal Sample 1 TWM 6/3/2014 12:58 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-16 CU1-B2 029.00 Rock CU1-B2-29.00-VOC Normal Sample 1 TWM 6/3/2014 1:14 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD. SEI-16

LLI_14-

080_1_140604

1321

SEI-16-MS CU1-B2 029.00 Rock CU1-B2-29.00-VOC-MS Matrix Spike 1 TWM 6/3/2014 1:14 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD. SEI-16

LLI_14-

080_1_140604

1321

SEI-16-MSD CU1-B2 029.00 Rock CU1-B2-29.00-VOC-MSD
Matrix Spike 

Duplicate
1 TWM 6/3/2014 1:14 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD. SEI-16

LLI_14-

080_1_140604

1321

SEI-19 CU1-B2 034.60 Rock CU1-B2-34.60-VOC Normal Sample 1 TWM 6/3/2014 1:40 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-20 CU1-B3 016.50 Rock CU1-B3-16.50-VOC Normal Sample 1 TWM 6/4/2014 9:21 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

Stone Environmental, Inc.
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14-080 Geosyntec OR CORE

Sample Login Summary

SDG-1

Lab ID Location ID Depth Matrix Sample Name Sample Code Quantity Collected By Collected Date
Collected 

Time

Collection 

Method

Received 

By

Received 

Date

Received 

Time

Received 

Temp

Temperature 

Units
Comments Lab ID Parent Custody ID

SEI-21 CU1-B3 019.90 Rock CU1-B3-19.90-VOC Normal Sample 1 TWM 6/4/2014 9:30 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-22 CU1-B3 020.80 Rock CU1-B3-20.80-VOC Normal Sample 1 TWM 6/4/2014 9:43 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-23 CU1-B3 024.00 Rock CU1-B3-24.00-VOC Normal Sample 1 TWM 6/4/2014 9:54 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C HOLD.

LLI_14-

080_1_140604

1321

SEI-24 CU1-B3 028.00 Rock CU1-B3-28.00-VOC Normal Sample 1 TWM 6/4/2014 10:54 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

Preserved in 

10 ml MeOH, 

not 15 ml

LLI_14-

080_1_140604

1321

SEI-25 CU1-B3 033.10 Rock CU1-B3-33.10-VOC Normal Sample 1 TWM 6/4/2014 11:18 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

HOLD. 

Preserved in 

10 ml MeOH, 

not 15 ml

LLI_14-

080_1_140604

1321

SEI-26 CU1-B3 035.00 Rock CU1-B3-35.00-VOC Normal Sample 1 TWM 6/4/2014 11:48 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

HOLD. 

Preserved in 

10 ml MeOH, 

not 15 ml

LLI_14-

080_1_140604

1321

SEI-27 CU1-B3 036.60 Rock CU1-B3-36.60-VOC Normal Sample 1 TWM 6/4/2014 11:45 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

Preserved in 

10 ml MeOH, 

not 15 ml

LLI_14-

080_1_140604

1321

SEI-28 EB 000.01 Rock EB-01 Equipment Blank 1 TWM 6/4/2014 1:40 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-29 EB 000.02 Rock EB-02 Equipment Blank 1 TWM 6/4/2014 5:21 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-30 EB 000.03 Rock EB-03 Equipment Blank 1 TWM 6/3/2014 8:38 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-31 EB 000.04 Rock EB-04 Equipment Blank 1 TWM 6/4/2014 3:58 PM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-32 EB 000.05 Rock EB-05 Equipment Blank 1 TWM 6/4/2014 8:13 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-33 EB 000.06 Rock EB-06 Equipment Blank 1 TWM 6/4/2014 11:52 AM SEI-6.37.x MDR 6/5/2014 12:00 PM 12 C

LLI_14-

080_1_140604

1321

SEI-34 TB 000.01 Rock TB-01 Trip Blank 1 TWM 6/4/2014 3:00 PM SEI-6.37.x mdr 6/5/2014 12:00 PM 12 C

Used Decon 

MeOH rather 

than P&T

1

SEI-35 TB 000.02 Rock TB-02 Trip Blank 1 TWM 6/4/2014 3:00 PM SEI-6.37.x mdr 6/5/2014 12:00 PM 12 C

Used Decon 

MeOH rather 

than P&T

1

Stone Environmental, Inc.
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14-080 Geosyntec OR CORE

SDG-1: Summary of Sample Weights

Lab ID Sample Name Container ID
Initial Mass 

(g)

Final Vial 

Mass (g)

Final Sample 

Weight (g)

SEI-1 CU1-B1-16.00-VOC VOC-0008 40.37 53.15 12.78

SEI-2 CU1-B1-18.80-VOC VOC-0009 41.18 54.87 13.69

SEI-3 CU1-B1-20.70-VOC VOC-0010 40.51 66.87 26.36

SEI-4 CU1-B1-24.00-VOC VOC-0011 40.62 65.51 24.89

SEI-5 CU1-B1-26.30-VOC VOC-0012 40.81 58.76 17.95

SEI-6 CU1-B1-29.80-VOC VOC-0013 40.88 60.08 19.2

SEI-7 CU1-B1-34.00-VOC VOC-0014 40.52 69.75 29.23

SEI-8 CU1-B1-38.30-VOC VOC-0015 41.11 64.93 23.82

SEI-9 CU1-B2-14.60-VOC VOC-0016 40.89 67.96 27.07

SEI-10 CU1-B2-17.20-VOC VOC-0017 40.57 63.31 22.74

SEI-11 CU1-B2-19.40-VOC VOC-0018 40.47 60.6 20.13

SEI-12 CU1-B2-20.80-VOC VOC-0019 40.91 57.39 16.48

SEI-13 CU1-B2-23.00-VOC VOC-0020 40.6 57.4 16.8

SEI-14 CU1-B2-27.50-VOC VOC-0021 40.26 60.2 19.94

SEI-16 CU1-B2-29.00-VOC VOC-0023 40.06 62.51 22.45

SEI-16-MS CU1-B2-29.00-VOC-MS VOC-0024 40.1 61.62 21.52

SEI-16-MSD CU1-B2-29.00-VOC-MSD VOC-0025 40.57 63.6 23.03

SEI-19 CU1-B2-34.60-VOC VOC-0026 40.76 59.65 18.89

SEI-20 CU1-B3-16.50-VOC VOC-0027 40.61 56.82 16.21

SEI-21 CU1-B3-19.90-VOC VOC-0028 40.54 59.28 18.74

SEI-22 CU1-B3-20.80-VOC VOC-0029 40.93 66.06 25.13

SEI-23 CU1-B3-24.00-VOC VOC-0030 40.66 61.55 20.89

SEI-24 CU1-B3-28.00-VOC VOC-0031 36.46 51.42 14.96

SEI-25 CU1-B3-33.10-VOC VOC-0032 36.73 58.94 22.21

SEI-26 CU1-B3-35.00-VOC VOC-0034 36.91 60.72 23.81

SEI-27 CU1-B3-36.60-VOC VOC-0033 37.09 58.67 21.58

SEI-28 EB-01 VOC-0002 40.22 15

SEI-29 EB-02 VOC-0003 40.22 15

SEI-30 EB-03 VOC-0004 40.68 15

SEI-31 EB-04 VOC-0005 40.15 15

SEI-32 EB-05 VOC-0006 40.5 15

SEI-33 EB-06 VOC-0007 40.84 15

SEI-15 FD-01 VOC-0022 40.67 60.69 20.02

SEI-34 TB-01 VOC-0100 0 15

SEI-35 TB-02 VOC-0101 0 15
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2BLABORATORY ANALYTICAL RESULTS 
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U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/02/2014 - 06/02/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/11/2014 - 06/11/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: CU1-B1

Depth 016.00 026.30 029.80 038.30
Sample Name CAS # CU1-B1-16.00-VOC CU1-B1-26.30-VOC CU1-B1-29.80-VOC CU1-B1-38.30-VOC
Analysis Date 06/11/14 12:48 N 06/11/14 13:13 N 06/11/14 13:37 N 06/11/14 14:02 N

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.56 U 1.11 U 1.04 U 0.840 U
1,1-Dichloroethene           75-35-4 15.6 U 11.1 U 10.4 U 8.40 U
trans-1,2-Dichloroethene 156-60-5 15.6 U 11.1 U 10.4 U 8.40 U
cis-1,2-Dichloroethene 156-59-2 15.6 U 11.1 U 10.4 U 8.40 U
Chloroform                   67-66-3 1.56 U 1.11 U 1.04 U 0.840 U
1,1,1-Trichloroethane        71-55-6 1.56 U 1.11 U 1.04 U 0.840 U
Carbon Tetrachloride         56-23-5 1.56 U 1.11 U 1.04 U 0.840 U
Trichloroethene 79-01-6 22.8 18.0 29.2 8.28
Tetrachloroethene            127-18-4 1.56 U 0.602 JB 0.729 JB 0.840 U

7/9/2014

ug/kg
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U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/03/2014 - 06/03/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/11/2014 - 06/11/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: CU1-B2

Depth 020.80 023.00 027.50 034.60
Sample Name CAS # CU1-B2-20.80-VOC CU1-B2-23.00-VOC CU1-B2-27.50-VOC CU1-B2-34.60-VOC
Analysis Date 06/11/14 14:26 N 06/11/14 14:50 N 06/11/14 15:15 N 06/11/14 15:39 N

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.21 U 1.19 U 1.00 U 1.06 U
1,1-Dichloroethene           75-35-4 12.1 U 11.9 U 10.0 U 10.6 U
trans-1,2-Dichloroethene 156-60-5 12.1 U 11.9 U 10.0 U 10.6 U
cis-1,2-Dichloroethene 156-59-2 12.1 U 11.9 U 10.0 U 10.6 U
Chloroform                   67-66-3 1.21 U 1.19 U 1.00 U 1.06 U
1,1,1-Trichloroethane        71-55-6 1.21 U 1.19 U 1.00 U 1.06 U
Carbon Tetrachloride         56-23-5 1.21 U 1.19 U 1.00 U 1.06 U
Trichloroethene 79-01-6 6.35 6.75 20.6 13.8
Tetrachloroethene            127-18-4 1.21 U 1.19 U 1.00 U 1.06 U

7/9/2014

ug/kg
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U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/04/2014 - 06/04/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/11/2014 - 06/11/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: CU1-B3

Depth 016.50 019.90 028.00 036.60
Sample Name CAS # CU1-B3-16.50-VOC CU1-B3-19.90-VOC CU1-B3-28.00-VOC CU1-B3-36.60-VOC
Analysis Date 06/11/14 16:03 N 06/11/14 16:28 N 06/11/14 16:52 N 06/11/14 17:16 N

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.23 U 1.07 U 1.34 U 0.927 U
1,1-Dichloroethene           75-35-4 12.3 U 10.7 U 13.4 U 9.27 U
trans-1,2-Dichloroethene 156-60-5 12.3 U 10.7 U 13.4 U 9.27 U
cis-1,2-Dichloroethene 156-59-2 12.3 U 10.7 U 13.4 U 9.27 U
Chloroform                   67-66-3 1.23 U 1.07 U 1.34 U 0.927 U
1,1,1-Trichloroethane        71-55-6 1.23 U 1.07 U 1.34 U 0.927 U
Carbon Tetrachloride         56-23-5 1.23 U 1.07 U 1.34 U 0.927 U
Trichloroethene 79-01-6 29.9 49.9 9.97 3.03
Tetrachloroethene            127-18-4 0.703 JB 0.758 JB 1.34 U 0.927 U

7/9/2014

ug/kg

16 of 104



U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/03/2014 - 06/04/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/13/2014 - 06/13/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: EB Prep Method:

Sample Name CAS # EB-01 EB-02 EB-03 EB-04 EB-05 EB-06
Analysis Date 06/13/14 14:10 EB 06/13/14 14:34 EB 06/13/14 14:59 EB 06/13/14 15:23 EB 06/13/14 15:48 EB 06/13/14 16:12 EB

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1-Dichloroethene           75-35-4 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
trans-1,2-Dichloroethene 156-60-5 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
cis-1,2-Dichloroethene 156-59-2 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Chloroform                   67-66-3 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1,1-Trichloroethane        71-55-6 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Carbon Tetrachloride         56-23-5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Trichloroethene 79-01-6 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Tetrachloroethene            127-18-4 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

8/24/2014

All of the tests results were performed in accordance with the 
NELAP standards and meet all NELAP requirements for 
parameters for which accreditation is required or available. The 
reports were completed according to contract specific reporting 
requirements.  Any exceptions to the NELAP standard 
requirements are noted and the data has been qualified 
accordingly. 

ug/kg
Soils (SW), EPA 5035A0H/ASTM D62520-00
Ground Waters (NPW), ASTM D6520-00
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U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/04/2014 - 06/04/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/13/2014 - 06/13/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: TB Prep Method:

Sample Name CAS # TB-01 TB-02
Analysis Date 06/13/14 13:21 TB 06/13/14 13:46 TB

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.00 U 1.00 U
1,1-Dichloroethene           75-35-4 10.0 U 10.0 U
trans-1,2-Dichloroethene 156-60-5 10.0 U 10.0 U
cis-1,2-Dichloroethene 156-59-2 10.0 U 10.0 U
Chloroform                   67-66-3 6.68 6.87
1,1,1-Trichloroethane        71-55-6 1.00 U 1.00 U
Carbon Tetrachloride         56-23-5 1.00 U 1.00 U
Trichloroethene 79-01-6 1.00 U 1.00 U
Tetrachloroethene            127-18-4 1.00 U 1.00 U

8/24/2014

All of the tests results were performed in accordance with the 
NELAP standards and meet all NELAP requirements for 
parameters for which accreditation is required or available. The 
reports were completed according to contract specific reporting 
requirements.  Any exceptions to the NELAP standard 
requirements are noted and the data has been qualified 
accordingly. 

ug/kg
Soils (SW), EPA 5035A0H/ASTM D62520-00
Ground Waters (NPW), ASTM D6520-00
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QUALITY CONTROL SUMMARIES  

Laboratory Method Blank Summaries (VBLK) 

Laboratory Control Sample Summaries (LCS) 

Prep Blank Summaries (PBLK) 

Prep Laboratory Control Sample Summaries (PLCS) 
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Laboratory Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

VBLK AISample ID

Date Analyzed 6/10/2014

Analyte Result (ug/L)

U1,1,2-Trichloro-1,2,2-trifluoro 1.00
U1,1-Dichloroethene           10.0
Utrans-1,2-Dichloroethene 10.0
Ucis-1,2-Dichloroethene 10.0
UChloroform                   1.00
U1,1,1-Trichloroethane        1.00
UCarbon Tetrachloride         1.00
UTrichloroethene 1.00
UTetrachloroethene            1.00

U = Not detected above the specified reporting limit.
J = Estimated value.

20 of 104



Laboratory Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

VBLK AKSample ID

Date Analyzed 6/11/2014

Analyte Result (ug/kg)

U1,1,2-Trichloro-1,2,2-trifluoro 1.33

U1,1-Dichloroethene           13.3

Utrans-1,2-Dichloroethene 13.3

Ucis-1,2-Dichloroethene 13.3

UChloroform                   1.33

U1,1,1-Trichloroethane        1.33

UCarbon Tetrachloride         1.33

UTrichloroethene 1.33

UTetrachloroethene            1.33

U = Not detected above the specified reporting limit.
J = Estimated value.
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Laboratory Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

VBLK ALSample ID

Date Analyzed 6/11/2014

Analyte Result (ug/kg)

1,1,2-Trichloro-1,2,2-trifluoro 4.20

U1,1-Dichloroethene           13.3

Utrans-1,2-Dichloroethene 13.3

Ucis-1,2-Dichloroethene 13.3

UChloroform                   1.33

U1,1,1-Trichloroethane        1.33

UCarbon Tetrachloride         1.33

UTrichloroethene 1.33

UTetrachloroethene            1.33

U = Not detected above the specified reporting limit.
J = Estimated value.

22 of 104



Laboratory Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

VBLK AMSample ID

Date Analyzed 6/13/2014

Analyte Result (ug/kg)

U1,1,2-Trichloro-1,2,2-trifluoro 1.33

U1,1-Dichloroethene           13.3

Utrans-1,2-Dichloroethene 13.3

Ucis-1,2-Dichloroethene 13.3

UChloroform                   1.33

U1,1,1-Trichloroethane        1.33

UCarbon Tetrachloride         1.33

UTrichloroethene 1.33

JTetrachloroethene            1.05

U = Not detected above the specified reporting limit.
J = Estimated value.
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Laboratory Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

VBLK ANSample ID

Date Analyzed 6/13/2014

Analyte Result (ug/kg)

U1,1,2-Trichloro-1,2,2-trifluoro 1.33

U1,1-Dichloroethene           13.3

Utrans-1,2-Dichloroethene 13.3

Ucis-1,2-Dichloroethene 13.3

UChloroform                   1.33

U1,1,1-Trichloroethane        1.33

UCarbon Tetrachloride         1.33

UTrichloroethene 1.33

JTetrachloroethene            0.933

U = Not detected above the specified reporting limit.
J = Estimated value.
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Stone Environmental Inc. Project Number: 14-080 
Laboratory Control Sample Summary

AK

06/11/2014

QC Batch:

Analysis Date:

Analyte

Lab Blank
Conc.

(ug/kg)

LCS
Conc.

(ug/kg)

LCS
% Recovery

Spike Amount: 66.7

QC Limits
(% Recovery)

D6520Method:

1,1,2-Trichloro-1,2,2-trifluoroet 1.33 U 68.3 70-130102
1,1-Dichloroethene           13.3 U 704 70-130106
trans-1,2-Dichloroethene 13.3 U 709 70-130106
cis-1,2-Dichloroethene 13.3 U 774 70-130116
Chloroform                   1.33 U 66.5 70-130100
1,1,1-Trichloroethane        1.33 U 69.2 70-130104
Carbon Tetrachloride         1.33 U 65.8 70-13099
Trichloroethene 1.33 U 66.1 70-13099
Tetrachloroethene            1.33 U 65.1 70-13098

U = Not detected above the specified reporting limit.
J = Estimated value.
NA = Compound not present.
* = Percent Recovery outside QC Limits
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Stone Environmental Inc. Project Number: 14-080 
Laboratory Control Sample Summary

AM

06/13/2014

QC Batch:

Analysis Date:

Analyte

Lab Blank
Conc.

(ug/kg)

LCS
Conc.

(ug/kg)

LCS
% Recovery

Spike Amount: 66.7

QC Limits
(% Recovery)

D6520Method:

1,1,2-Trichloro-1,2,2-trifluoroet 1.33 U 70.0 70-130105
1,1-Dichloroethene           13.3 U 719 70-130108
trans-1,2-Dichloroethene 13.3 U 738 70-130111
cis-1,2-Dichloroethene 13.3 U 822 70-130123
Chloroform                   1.33 U 69.1 70-130104
1,1,1-Trichloroethane        1.33 U 70.7 70-130106
Carbon Tetrachloride         1.33 U 67.5 70-130101
Trichloroethene 1.33 U 67.9 70-130102
Tetrachloroethene            1.05 J 66.9 70-13099

U = Not detected above the specified reporting limit.
J = Estimated value.
NA = Compound not present.
* = Percent Recovery outside QC Limits
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Prep Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

PBLK A1 061014Sample ID

Date Analyzed 6/11/2014

Analyte Result (ug/kg)

U1,1,2-Trichloro-1,2,2-trifluoro 1.33

U1,1-Dichloroethene           13.3

Utrans-1,2-Dichloroethene 13.3

Ucis-1,2-Dichloroethene 13.3

UChloroform                   1.33

U1,1,1-Trichloroethane        1.33

UCarbon Tetrachloride         1.33

UTrichloroethene 1.33

JTetrachloroethene            0.453

U = Not detected above the specified reporting limit.
J = Estimated value.
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Prep Blank Sample Analysis Summary
Stone Environmental Inc. Project Number: 14-080

PBLK B1 061014Sample ID

Date Analyzed 6/11/2014

Analyte Result (ug/kg)

U1,1,2-Trichloro-1,2,2-trifluoro 1.33

U1,1-Dichloroethene           13.3

Utrans-1,2-Dichloroethene 13.3

Ucis-1,2-Dichloroethene 13.3

UChloroform                   1.33

U1,1,1-Trichloroethane        1.33

UCarbon Tetrachloride         1.33

UTrichloroethene 1.33

UTetrachloroethene            1.33

U = Not detected above the specified reporting limit.
J = Estimated value.
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Stone Environmental Inc. Project Number: 14-080 
Prep Laboratory Control Sample Summary

PLCS A12 061014

06/11/2014

QC Batch:

Analysis Date:

Analyte

Prep Blank
Conc.

(ug/kg)

PLCS
Conc.

(ug/kg)
PLCS

% Recovery

Spike Amount: 66.7

QC Limits
(% Recovery)

D6520Method:

1,1,2-Trichloro-1,2,2-trifluoroet 1.33 U 73.0 70-130110
1,1-Dichloroethene           13.3 U 759 70-130114
trans-1,2-Dichloroethene 13.3 U 802 70-130120
cis-1,2-Dichloroethene 13.3 U 929 70-130139 *

Chloroform                   1.33 U 80.5 70-130121
1,1,1-Trichloroethane        1.33 U 83.2 70-130125
Carbon Tetrachloride         1.33 U 79.0 70-130119
Trichloroethene 1.33 U 78.5 70-130118
Tetrachloroethene            0.453 J 78.8 70-130117

U = Not detected above the specified reporting limit.
J = Estimated value.
NA = Compound not present.
* = Percent Recovery outside QC Limits
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U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/04/2014 - 06/04/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/13/2014 - 06/13/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: TB Prep Method:

Sample Name CAS # TB-01 TB-02
Analysis Date 06/13/14 13:21 TB 06/13/14 13:46 TB

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.00 U 1.00 U
1,1-Dichloroethene           75-35-4 10.0 U 10.0 U
trans-1,2-Dichloroethene 156-60-5 10.0 U 10.0 U
cis-1,2-Dichloroethene 156-59-2 10.0 U 10.0 U
Chloroform                   67-66-3 6.68 6.87
1,1,1-Trichloroethane        71-55-6 1.00 U 1.00 U
Carbon Tetrachloride         56-23-5 1.00 U 1.00 U
Trichloroethene 79-01-6 1.00 U 1.00 U
Tetrachloroethene            127-18-4 1.00 U 1.00 U

8/24/2014

All of the tests results were performed in accordance with the 
NELAP standards and meet all NELAP requirements for 
parameters for which accreditation is required or available. The 
reports were completed according to contract specific reporting 
requirements.  Any exceptions to the NELAP standard 
requirements are noted and the data has been qualified 
accordingly. 

ug/kg
Soils (SW), EPA 5035A0H/ASTM D62520-00
Ground Waters (NPW), ASTM D6520-00
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U= Not detected above specified RL
J= Estimated value
Q= Associated with QC failure
E= Estimated value, marginally above calibration level
D= Analyzed at dilution
N= Normal sample
EB= Equip. Blank
B= Blank contam.

Stone Environmental Laboratory Results
Laboratory Unit: FF

Client: Geosyntec Report Date:

Location: Fairview, OR Date(s) Sampled: 06/03/2014 - 06/04/2014

Project ID: Geosyntec OR CORE Date(s) Analyzed: 06/13/2014 - 06/13/2014

SEI Project No.: 14-080 Test Method: D6520

Matrix: Rock Results Given as: as wet weight
Location ID: EB Prep Method:

Sample Name CAS # EB-01 EB-02 EB-03 EB-04 EB-05 EB-06
Analysis Date 06/13/14 14:10 EB 06/13/14 14:34 EB 06/13/14 14:59 EB 06/13/14 15:23 EB 06/13/14 15:48 EB 06/13/14 16:12 EB

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1-Dichloroethene           75-35-4 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
trans-1,2-Dichloroethene 156-60-5 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
cis-1,2-Dichloroethene 156-59-2 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Chloroform                   67-66-3 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1,1-Trichloroethane        71-55-6 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Carbon Tetrachloride         56-23-5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Trichloroethene 79-01-6 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Tetrachloroethene            127-18-4 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

8/24/2014

All of the tests results were performed in accordance with the 
NELAP standards and meet all NELAP requirements for 
parameters for which accreditation is required or available. The 
reports were completed according to contract specific reporting 
requirements.  Any exceptions to the NELAP standard 
requirements are noted and the data has been qualified 
accordingly. 

ug/kg
Soils (SW), EPA 5035A0H/ASTM D62520-00
Ground Waters (NPW), ASTM D6520-00
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CALIBRATION SUMMARIES 

Initial Calibration  

Initial Calibration Verification (ICV) Sample 

Continuing Calibration Verification (VSTD) Samples 
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Stone Environmental Inc. Project Number: 14-080 
Initial Calibration Verification (ICV) Sample Summary

AI

06/10/2014

QC Batch:

Analysis Date:

Analyte

Lab Blank
Conc. (ug/L)

ICV
Conc.(ug/L)

ICV
% Recovery

Spike Amount: 50.0

QC Limits
(% Recovery)

D6520Method:

1,1,2-Trichloro-1,2,2-trifluoroet 1.00 U 49.5 70-13099
1,1-Dichloroethene           10.0 U 507 70-130101
trans-1,2-Dichloroethene 10.0 U 511 70-130102
cis-1,2-Dichloroethene 10.0 U 562 70-130112
Chloroform                   1.00 U 48.5 70-13097
1,1,1-Trichloroethane        1.00 U 50.2 70-130100
Carbon Tetrachloride         1.00 U 48.4 70-13097
Trichloroethene 1.00 U 47.4 70-13095
Tetrachloroethene            1.00 U 45.5 70-13091

U = Not detected above the specified reporting limit.
J = Estimated value.
NA = Compound not present.
* = Percent Recovery outside QC Limits

73 of 104



74 of 104



75 of 104



76 of 104



77 of 104



Volatile Standard Analyses Summary 
Stone Environmental Inc. Project Number: 14-080

AK

06/11/2014

QC Batch:

Analysis Date:

Analyte

VSTD
% Difference

(Acceptable Limit
<=20 %)

Spike Amount: 50

VSTD 
Conc. 
(ug/L)

1,1,2-Trichloro-1,2,2-trifluoroet 48.7 2.6
1,1-Dichloroethene           491.02 1.8
trans-1,2-Dichloroethene 512.24 -2.4
cis-1,2-Dichloroethene 529.15 -5.8
Chloroform                   49.88 .2
1,1,1-Trichloroethane        48.79 2.4
Carbon Tetrachloride         47.58 4.8
Trichloroethene 49 2.0
Tetrachloroethene            49.05 1.9

U = Not detected above the specified reporting limit.
J = Estimated value.
* = Outside acceptable limit
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Volatile Standard Analyses Summary 
Stone Environmental Inc. Project Number: 14-080

AL

06/11/2014

QC Batch:

Analysis Date:

Analyte

VSTD
% Difference

(Acceptable Limit
<=20 %)

Spike Amount: 50

VSTD 
Conc. 
(ug/L)

1,1,2-Trichloro-1,2,2-trifluoroet 53.14 -6.3
1,1-Dichloroethene           545.08 -9.0
trans-1,2-Dichloroethene 533.56 -6.7
cis-1,2-Dichloroethene 529.12 -5.8
Chloroform                   51.57 -3.1
1,1,1-Trichloroethane        54.45 -8.9
Carbon Tetrachloride         52.52 -5.0
Trichloroethene 47.78 4.4
Tetrachloroethene            49.35 1.3

U = Not detected above the specified reporting limit.
J = Estimated value.
* = Outside acceptable limit
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Volatile Standard Analyses Summary 
Stone Environmental Inc. Project Number: 14-080

AM

06/13/2014

QC Batch:

Analysis Date:

Analyte

VSTD
% Difference

(Acceptable Limit
<=20 %)

Spike Amount: 50

VSTD 
Conc. 
(ug/L)

1,1,2-Trichloro-1,2,2-trifluoroet 55.19 -10.4
1,1-Dichloroethene           556.25 -11.3
trans-1,2-Dichloroethene 560.9 -12.2
cis-1,2-Dichloroethene 532.54 -6.5
Chloroform                   51.53 -3.1
1,1,1-Trichloroethane        50.11 -.2
Carbon Tetrachloride         48.9 2.2
Trichloroethene 47.47 5.1
Tetrachloroethene            48.54 2.9

U = Not detected above the specified reporting limit.
J = Estimated value.
* = Outside acceptable limit
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Volatile Standard Analyses Summary 
Stone Environmental Inc. Project Number: 14-080

AN

06/13/2014

QC Batch:

Analysis Date:

Analyte

VSTD
% Difference

(Acceptable Limit
<=20 %)

Spike Amount: 50

VSTD 
Conc. 
(ug/L)

1,1,2-Trichloro-1,2,2-trifluoroet 52.8 -5.6
1,1-Dichloroethene           529.04 -5.8
trans-1,2-Dichloroethene 531.44 -6.3
cis-1,2-Dichloroethene 534.74 -6.9
Chloroform                   51.79 -3.6
1,1,1-Trichloroethane        54.22 -8.4
Carbon Tetrachloride         52.58 -5.2
Trichloroethene 47.92 4.2
Tetrachloroethene            48.54 2.9

U = Not detected above the specified reporting limit.
J = Estimated value.
* = Outside acceptable limit
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RAW QC DATA 

Laboratory Volatile Blanks (VBLK) 

Laboratory Control Samples (LCS) 

Prep Blanks (PBLK) 

Prep Laboratory Control Samples (PLCS) 
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MISCELLANEOUS 

Microwave Extraction Logs  

Instrument Run Logs 

GC/MS Laboratory QA/QC Batch Checklists 

Email Correspondence 
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GC RUN LOG SHEET System A

*c1 a+ , sc lrbrr{ L 
HP-6

Quant Method(s) : dMr-tCtaOQ
Analyst: fvtJ6r

Dilution Factor

C.\Forms\Analytical Forms\Forms HP-6\HP-6 GC Run Log.xls ,"nl
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1

Morgan Greenwald

From: Cindy Bartlett <CBartlett@Geosyntec.com>
Sent: Monday, June 09, 2014 1:03 PM
To: Morgan Greenwald; Will Waterstrat
Cc: Todd Megan; Barbara Lary
Subject: RE: Stone's GC/ECD Compound List with MDLs and RLs

Hi Morgan, 
Yes the samples in yellow are selected for extraction and analysis. 
 
And yes, please keep the remaining samples on hold pending review of prelim results from the first set. 
Thanks for clarifying. 
‐Cindy 
 

From: Morgan Greenwald [mailto:morgan@stone-env.com]  
Sent: Monday, June 09, 2014 10:00 AM 
To: Cindy Bartlett; Will Waterstrat 
Cc: Todd Megan; Barbara Lary 
Subject: RE: Stone's GC/ECD Compound List with MDLs and RLs 
 
Hello Cindy.  Just wanted to clarify, you’d like us to extract and analyze the samples highlighted in yellow, right?   
We’ll get those going and should have preliminary results to you this week.  Based on those results, you may want us to 
run some of the others?  I will hold off on extracting anymore until we hear from you.  The hold times are 28 days on 
either side of extraction. 
 
Thanks! 
Morgan 
 

From: Cindy Bartlett [mailto:CBartlett@Geosyntec.com]  
Sent: Monday, June 09, 2014 11:51 AM 
To: Will Waterstrat; Morgan Greenwald 
Cc: Todd Megan; Barbara Lary 
Subject: RE: Stone's GC/ECD Compound List with MDLs and RLs 
 
Hi Will, Morgan, 
The initial list of core samples selected for extraction and VOC testing is attached (4 per boring).  For potential follow up 
testing, we’ll wait to hear back from Morgan about hold times/extraction hold times. 
 
Please let us know if you have any questions. 
Thanks, 
Cindy 
 

From: Will Waterstrat [mailto:wwaterstrat@stone-env.com]  
Sent: Thursday, June 05, 2014 9:45 AM 
To: Cindy Bartlett 
Cc: Todd Megan; Morgan Greenwald 
Subject: RE: Stone's GC/ECD Compound List with MDLs and RLs 
 
Hi Cindy, 
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Glad to hear Todd did a good job for you, he always does!  Interesting that the rock was poorly consolidated.  I spoke 
with the geotechnical lab (Golder), and they still think they’ll be able to run the “physical properties” tests for us, which 
allows us to estimate porewater concentrations.  We’ll have to see if they still think that once they receive the samples. 
In the meantime, I’ve created a table for you that lists information about the VOC samples.  See attached. 
We have already received the VOC samples here in Vermont, so the lab will need to know soon which ones you want to 
proceed with for analysis.  Morgan has indicated they would like to begin with the extractions on Monday (6/9). 
So please take a look at the attached list and let us know how to proceed.  If there is any other information you need in 
order to help you decide, don’t hesitate to ask. 
Thanks very much, 
WILL 
 
 

From: Cindy Bartlett [mailto:CBartlett@Geosyntec.com]  
Sent: Thursday, June 05, 2014 12:00 PM 
To: Morgan Greenwald 
Cc: Will Waterstrat 
Subject: RE: Stone's GC/ECD Compound List with MDLs and RLs 
 
Hi Morgan, 
I received your voice mail, sorry for taking so long to get back to you!  Yes, the compound list is fine for the rock samples.
 
We are sending the soil samples to another lab b/c we wanted to use the EPA 5035 collection method and get the 
standard lower reporting limit for the site. 
 
Next step will be to select which samples to analyze and which to hold, so we will be talking soon. 
 
Todd did a great job in the field, thanks again for all your assistance pulling off the sampling.  
Thanks, 
‐Cindy 
 

From: Morgan Greenwald [mailto:morgan@stone-env.com]  
Sent: Thursday, May 29, 2014 12:46 PM 
To: Cindy Bartlett 
Cc: Will Waterstrat 
Subject: Stone's GC/ECD Compound List with MDLs and RLs 
 
Hello Cindy.  I have attached the compound list for our GC/ECD Method. 
Please let me know if this list meets your needs.  Also, would you want the same list for your 8260 soils?  Or do you 
require a more comprehensive list for the soils? 
I spoke with Mike regarding the soils and your need to see RLs at 50 ug/kg. He suggested that, depending on the 
compounds in your list, we could calibrate down to 1 ppb rather than 2ppb and could then provide RLs of 40 ug/kg 
rather than 80 ug/kg.  Another idea is to run your soils on the GC/ECD rather than GC/MS, but it sounded like you need 
to use 8260 for the soils.  Let me know.  
 
Thanks,  
Morgan 
 
Morgan Greenwald 
Laboratory Quality Assurance Manager 
Direct / 802.229.2197 
Mobile / 570.660.2227     
E-Mail / morgan@stone-env.com  
Stone Environmental, Inc. 
535 Stone Cutters Way, Montpelier, Vermont 05602 
Tel / 802.229.4541   Fax / 802.229.5417 
Web Site / www.stone-env.com 
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Boring SampleTopDepthbgs SampleBottomDepthbgs SampleType SamplePosition RockType FractureType Wetness ClientSampleID
CU1-B1 16 16.1 MAT NA unconsolidated deposits NA Wet CU1-B1-16.00-VOC
CU1-B1 18.8 18.9 MAT NA unconsolidated deposits NA Wet CU1-B1-18.80-VOC
CU1-B1 20.7 20.8 FS NA Sandstone NA Wet CU1-B1-20.70-VOC
CU1-B1 24 24.1 FS NA Sandstone NA Wet CU1-B1-24.00-VOC
CU1-B1 26.3 26.4 MAT NA unconsolidated deposits NA Wet CU1-B1-26.30-VOC
CU1-B1 29.8 29.9 FS BF Sandstone HF Wet CU1-B1-29.80-VOC
CU1-B1 34 34.1 FS NA Sandstone NA Moist CU1-B1-34.00-VOC
CU1-B1 38.3 38.4 FS NA Sandstone NA Moist CU1-B1-38.30-VOC
CU1-B2 14.6 14.7 FS NA bbasalt NA Wet CU1-B2-14.60-VOC
CU1-B2 17.2 17.3 FS NA basalt NA Wet CU1-B2-17.20-VOC
CU1-B2 19.4 19.5 FS NA sandstone NA Wet CU1-B2-19.40-VOC
CU1-B2 20.8 20.9 MAT NA unconsolidated deposits NA Dry CU1-B2-20.80-VOC
CU1-B2 23 23.1 FS NA unconsolidated deposits NA Wet CU1-B2-23.00-VOC
CU1-B2 27.5 27.6 FS NA welded tuff NA Dry CU1-B2-27.50-VOC
CU1-B2 29 29.1 FS NA Sandstone NA Dry CU1-B2-29.00-VOC
CU1-B2 34.6 34.8 FS NA Sandstone NA Moist CU1-B2-34.60-VOC
CU1-B3 16.5 16.6 MAT NA unconsolidated deposits NA Wet CU1-B3-16.50-VOC
CU1-B3 19.9 20 FS NA Sandstone NA Wet CU1-B3-19.90-VOC
CU1-B3 20.8 20.9 FS NA Sandstone NA Wet CU1-B3-20.80-VOC
CU1-B3 24 24.1 FS NA basalt NA Wet CU1-B3-24.00-VOC
CU1-B3 28 28.1 FS NA Sandstone NA Moist CU1-B3-28.00-VOC
CU1-B3 33.1 33.2 FS NA tuff NA Dry CU1-B3-33.10-VOC
CU1-B3 36.6 36.7 FS NA Sandstone NA Wet CU1-B3-36.60-VOC
CU1-B3 35 35.1 FS NA Sandstone NA Dry CU1-B3-35.00-VOC

Notes:
Sample Type

MAT = Matrix, FS = Feature Surface

Sample Position
BF = Below Feature

Fracture Type
HF = Horizontal Fracture
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Barb Lary / Cindy Bartlett
GeoSyntec - Portland, OR
621 SW Morrison St., Suite 600
Portland, OR 97205

Report Summary

Wednesday June 11, 2014

Report Number: L702895

Samples Received: 06/05/14

Client Project: PNG0564S14

Description: Cascade

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

T. Alan Harvill , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364, EPA - TN002

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-01        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID  :                         
Sample ID       :   CUI-B1/11-12 FT                                                                      

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 10:20                                                                      

Parameter                            Dry Result    Det. Limit    Units     Method          Date   Dil.       

Total Solids                          75.6                       %       2540 G-2011  06/09/14  1          

Volatile Organics                  
Acetone                                BDL         0.066       mg/kg     8260B        06/11/14  1          
Acrylonitrile                          BDL         0.013       mg/kg     8260B        06/11/14  1          
Benzene                                BDL         0.0013      mg/kg     8260B        06/11/14  1          
Bromobenzene                           BDL         0.0013      mg/kg     8260B        06/11/14  1          
Bromodichloromethane                   BDL         0.0013      mg/kg     8260B        06/11/14  1          
Bromoform                              BDL         0.0013      mg/kg     8260B        06/11/14  1          
Bromomethane                           BDL         0.0066      mg/kg     8260B        06/11/14  1          
n-Butylbenzene                         BDL         0.0013      mg/kg     8260B        06/11/14  1          
sec-Butylbenzene                       BDL         0.0013      mg/kg     8260B        06/11/14  1          
tert-Butylbenzene                      BDL         0.0013      mg/kg     8260B        06/11/14  1          
Carbon tetrachloride                   BDL         0.0013      mg/kg     8260B        06/11/14  1          
Chlorobenzene                          BDL         0.0013      mg/kg     8260B        06/11/14  1          
Chlorodibromomethane                   BDL         0.0013      mg/kg     8260B        06/11/14  1          
Chloroethane                           BDL         0.0066      mg/kg     8260B        06/11/14  1          
2-Chloroethyl vinyl ether              BDL         0.066       mg/kg     8260B        06/11/14  1          
Chloroform                             BDL         0.0066      mg/kg     8260B        06/11/14  1          
Chloromethane                          BDL         0.0033      mg/kg     8260B        06/11/14  1          
2-Chlorotoluene                        BDL         0.0013      mg/kg     8260B        06/11/14  1          
4-Chlorotoluene                        BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,2-Dibromo-3-Chloropropane            BDL         0.0066      mg/kg     8260B        06/11/14  1          
1,2-Dibromoethane                      BDL         0.0013      mg/kg     8260B        06/11/14  1          
Dibromomethane                         BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,2-Dichlorobenzene                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,3-Dichlorobenzene                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,4-Dichlorobenzene                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
Dichlorodifluoromethane                BDL         0.0066      mg/kg     8260B        06/11/14  1          
1,1-Dichloroethane                     BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,2-Dichloroethane                     BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1-Dichloroethene                     BDL         0.0013      mg/kg     8260B        06/11/14  1          
cis-1,2-Dichloroethene               0.0045        0.0013      mg/kg     8260B        06/11/14  1          
trans-1,2-Dichloroethene               BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,2-Dichloropropane                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1-Dichloropropene                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,3-Dichloropropane                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
cis-1,3-Dichloropropene                BDL         0.0013      mg/kg     8260B        06/11/14  1          
trans-1,3-Dichloropropene              BDL         0.0013      mg/kg     8260B        06/11/14  1          
2,2-Dichloropropane                    BDL         0.0013      mg/kg     8260B        06/11/14  1          
Di-isopropyl ether                     BDL         0.0013      mg/kg     8260B        06/11/14  1          
Ethylbenzene                           BDL         0.0013      mg/kg     8260B        06/11/14  1          
Hexachloro-1,3-butadiene               BDL         0.0013      mg/kg     8260B        06/11/14  1          
Isopropylbenzene                       BDL         0.0013      mg/kg     8260B        06/11/14  1          

Results listed are dry weight basis.                                                                     
BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-01        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID  :                         
Sample ID       :   CUI-B1/11-12 FT                                                                      

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 10:20                                                                      

Parameter                            Dry Result    Det. Limit    Units     Method          Date   Dil.       

p-Isopropyltoluene                     BDL         0.0013      mg/kg     8260B        06/11/14  1          
2-Butanone (MEK)                       BDL         0.013       mg/kg     8260B        06/11/14  1          
Methylene Chloride                     BDL         0.0066      mg/kg     8260B        06/11/14  1          
4-Methyl-2-pentanone (MIBK)            BDL         0.013       mg/kg     8260B        06/11/14  1          
Methyl tert-butyl ether                BDL         0.0013      mg/kg     8260B        06/11/14  1          
Naphthalene                            BDL         0.0066      mg/kg     8260B        06/11/14  1          
n-Propylbenzene                        BDL         0.0013      mg/kg     8260B        06/11/14  1          
Styrene                                BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1,1,2-Tetrachloroethane              BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1,2,2-Tetrachloroethane              BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1,2-Trichlorotrifluoroethane         BDL         0.0013      mg/kg     8260B        06/11/14  1          
Tetrachloroethene                      BDL         0.0013      mg/kg     8260B        06/11/14  1          
Toluene                                BDL         0.0066      mg/kg     8260B        06/11/14  1          
1,2,3-Trichlorobenzene                 BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,2,4-Trichlorobenzene                 BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1,1-Trichloroethane                  BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,1,2-Trichloroethane                  BDL         0.0013      mg/kg     8260B        06/11/14  1          
Trichloroethene                       0.012        0.0013      mg/kg     8260B        06/11/14  1          
Trichlorofluoromethane                 BDL         0.0066      mg/kg     8260B        06/11/14  1          
1,2,3-Trichloropropane                 BDL         0.0033      mg/kg     8260B        06/11/14  1          
1,2,4-Trimethylbenzene                 BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,2,3-Trimethylbenzene                 BDL         0.0013      mg/kg     8260B        06/11/14  1          
1,3,5-Trimethylbenzene                 BDL         0.0013      mg/kg     8260B        06/11/14  1          
Vinyl chloride                         BDL         0.0013      mg/kg     8260B        06/11/14  1          
Xylenes, Total                         BDL         0.0040      mg/kg     8260B        06/11/14  1          

Surrogate Recovery                 
Toluene-d8                            106.                     % Rec.    8260B        06/11/14  1          
Dibromofluoromethane                  103.                     % Rec.    8260B        06/11/14  1          
a,a,a-Trifluorotoluene                99.0                     % Rec.    8260B        06/11/14  1          
4-Bromofluorobenzene                  102.                     % Rec.    8260B        06/11/14  1          

Results listed are dry weight basis.                                                                     
BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 06/11/14 15:25 Printed: 06/11/14 15:25                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-02        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID  :                         
Sample ID       :   CUI-B2/13-14 FT                                                                      

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 09:40                                                                      

Parameter                            Dry Result    Det. Limit    Units     Method          Date   Dil.       

Total Solids                          63.5                       %       2540 G-2011  06/09/14  1          

Volatile Organics                  
Acetone                                BDL         0.079       mg/kg     8260B        06/06/14  1          
Acrylonitrile                          BDL         0.016       mg/kg     8260B        06/06/14  1          
Benzene                                BDL         0.0016      mg/kg     8260B        06/06/14  1          
Bromobenzene                           BDL         0.0016      mg/kg     8260B        06/06/14  1          
Bromodichloromethane                   BDL         0.0016      mg/kg     8260B        06/06/14  1          
Bromoform                              BDL         0.0016      mg/kg     8260B        06/06/14  1          
Bromomethane                           BDL         0.0079      mg/kg     8260B        06/06/14  1          
n-Butylbenzene                         BDL         0.0016      mg/kg     8260B        06/06/14  1          
sec-Butylbenzene                       BDL         0.0016      mg/kg     8260B        06/06/14  1          
tert-Butylbenzene                      BDL         0.0016      mg/kg     8260B        06/06/14  1          
Carbon tetrachloride                   BDL         0.0016      mg/kg     8260B        06/06/14  1          
Chlorobenzene                          BDL         0.0016      mg/kg     8260B        06/06/14  1          
Chlorodibromomethane                   BDL         0.0016      mg/kg     8260B        06/06/14  1          
Chloroethane                           BDL         0.0079      mg/kg     8260B        06/06/14  1          
2-Chloroethyl vinyl ether              BDL         0.079       mg/kg     8260B        06/06/14  1          
Chloroform                             BDL         0.0079      mg/kg     8260B        06/06/14  1          
Chloromethane                          BDL         0.0039      mg/kg     8260B        06/06/14  1          
2-Chlorotoluene                        BDL         0.0016      mg/kg     8260B        06/06/14  1          
4-Chlorotoluene                        BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,2-Dibromo-3-Chloropropane            BDL         0.0079      mg/kg     8260B        06/06/14  1          
1,2-Dibromoethane                      BDL         0.0016      mg/kg     8260B        06/06/14  1          
Dibromomethane                         BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,2-Dichlorobenzene                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,3-Dichlorobenzene                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,4-Dichlorobenzene                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
Dichlorodifluoromethane                BDL         0.0079      mg/kg     8260B        06/06/14  1          
1,1-Dichloroethane                     BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,2-Dichloroethane                     BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1-Dichloroethene                     BDL         0.0016      mg/kg     8260B        06/06/14  1          
cis-1,2-Dichloroethene                 BDL         0.0016      mg/kg     8260B        06/06/14  1          
trans-1,2-Dichloroethene               BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,2-Dichloropropane                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1-Dichloropropene                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,3-Dichloropropane                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
cis-1,3-Dichloropropene                BDL         0.0016      mg/kg     8260B        06/06/14  1          
trans-1,3-Dichloropropene              BDL         0.0016      mg/kg     8260B        06/06/14  1          
2,2-Dichloropropane                    BDL         0.0016      mg/kg     8260B        06/06/14  1          
Di-isopropyl ether                     BDL         0.0016      mg/kg     8260B        06/06/14  1          
Ethylbenzene                           BDL         0.0016      mg/kg     8260B        06/06/14  1          
Hexachloro-1,3-butadiene               BDL         0.0016      mg/kg     8260B        06/06/14  1          
Isopropylbenzene                       BDL         0.0016      mg/kg     8260B        06/06/14  1          

Results listed are dry weight basis.                                                                     
BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-02        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID  :                         
Sample ID       :   CUI-B2/13-14 FT                                                                      

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 09:40                                                                      

Parameter                            Dry Result    Det. Limit    Units     Method          Date   Dil.       

p-Isopropyltoluene                     BDL         0.0016      mg/kg     8260B        06/06/14  1          
2-Butanone (MEK)                       BDL         0.016       mg/kg     8260B        06/06/14  1          
Methylene Chloride                     BDL         0.0079      mg/kg     8260B        06/06/14  1          
4-Methyl-2-pentanone (MIBK)            BDL         0.016       mg/kg     8260B        06/06/14  1          
Methyl tert-butyl ether                BDL         0.0016      mg/kg     8260B        06/06/14  1          
Naphthalene                            BDL         0.0079      mg/kg     8260B        06/06/14  1          
n-Propylbenzene                        BDL         0.0016      mg/kg     8260B        06/06/14  1          
Styrene                                BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1,1,2-Tetrachloroethane              BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1,2,2-Tetrachloroethane              BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1,2-Trichlorotrifluoroethane         BDL         0.0016      mg/kg     8260B        06/06/14  1          
Tetrachloroethene                      BDL         0.0016      mg/kg     8260B        06/06/14  1          
Toluene                                BDL         0.0079      mg/kg     8260B        06/06/14  1          
1,2,3-Trichlorobenzene                 BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,2,4-Trichlorobenzene                 BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1,1-Trichloroethane                  BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,1,2-Trichloroethane                  BDL         0.0016      mg/kg     8260B        06/06/14  1          
Trichloroethene                        BDL         0.0016      mg/kg     8260B        06/06/14  1          
Trichlorofluoromethane                 BDL         0.0079      mg/kg     8260B        06/06/14  1          
1,2,3-Trichloropropane                 BDL         0.0039      mg/kg     8260B        06/06/14  1          
1,2,4-Trimethylbenzene                 BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,2,3-Trimethylbenzene                 BDL         0.0016      mg/kg     8260B        06/06/14  1          
1,3,5-Trimethylbenzene                 BDL         0.0016      mg/kg     8260B        06/06/14  1          
Vinyl chloride                         BDL         0.0016      mg/kg     8260B        06/06/14  1          
Xylenes, Total                         BDL         0.0047      mg/kg     8260B        06/06/14  1          

Surrogate Recovery                 
Toluene-d8                            104.                     % Rec.    8260B        06/06/14  1          
Dibromofluoromethane                  115.                     % Rec.    8260B        06/06/14  1          
a,a,a-Trifluorotoluene                96.3                     % Rec.    8260B        06/06/14  1          
4-Bromofluorobenzene                  96.5                     % Rec.    8260B        06/06/14  1          

Results listed are dry weight basis.                                                                     
BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 06/11/14 15:25 Printed: 06/11/14 15:25                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-03        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID  :                         
Sample ID       :   CUI-B3/8-9 FT                                                                        

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 16:00                                                                      

Parameter                            Dry Result    Det. Limit    Units     Method          Date   Dil.       

Total Solids                          66.6                       %       2540 G-2011  06/09/14  1          

Volatile Organics                  
Acetone                                BDL         0.075       mg/kg     8260B        06/11/14  1          
Acrylonitrile                          BDL         0.015       mg/kg     8260B        06/11/14  1          
Benzene                                BDL         0.0015      mg/kg     8260B        06/11/14  1          
Bromobenzene                           BDL         0.0015      mg/kg     8260B        06/11/14  1          
Bromodichloromethane                   BDL         0.0015      mg/kg     8260B        06/11/14  1          
Bromoform                              BDL         0.0015      mg/kg     8260B        06/11/14  1          
Bromomethane                           BDL         0.0075      mg/kg     8260B        06/11/14  1          
n-Butylbenzene                         BDL         0.0015      mg/kg     8260B        06/11/14  1          
sec-Butylbenzene                       BDL         0.0015      mg/kg     8260B        06/11/14  1          
tert-Butylbenzene                      BDL         0.0015      mg/kg     8260B        06/11/14  1          
Carbon tetrachloride                   BDL         0.0015      mg/kg     8260B        06/11/14  1          
Chlorobenzene                          BDL         0.0015      mg/kg     8260B        06/11/14  1          
Chlorodibromomethane                   BDL         0.0015      mg/kg     8260B        06/11/14  1          
Chloroethane                           BDL         0.0075      mg/kg     8260B        06/11/14  1          
2-Chloroethyl vinyl ether              BDL         0.075       mg/kg     8260B        06/11/14  1          
Chloroform                             BDL         0.0075      mg/kg     8260B        06/11/14  1          
Chloromethane                          BDL         0.0038      mg/kg     8260B        06/11/14  1          
2-Chlorotoluene                        BDL         0.0015      mg/kg     8260B        06/11/14  1          
4-Chlorotoluene                        BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,2-Dibromo-3-Chloropropane            BDL         0.0075      mg/kg     8260B        06/11/14  1          
1,2-Dibromoethane                      BDL         0.0015      mg/kg     8260B        06/11/14  1          
Dibromomethane                         BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,2-Dichlorobenzene                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,3-Dichlorobenzene                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,4-Dichlorobenzene                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
Dichlorodifluoromethane                BDL         0.0075      mg/kg     8260B        06/11/14  1          
1,1-Dichloroethane                     BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,2-Dichloroethane                     BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1-Dichloroethene                     BDL         0.0015      mg/kg     8260B        06/11/14  1          
cis-1,2-Dichloroethene               0.0080        0.0015      mg/kg     8260B        06/11/14  1          
trans-1,2-Dichloroethene               BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,2-Dichloropropane                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1-Dichloropropene                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,3-Dichloropropane                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
cis-1,3-Dichloropropene                BDL         0.0015      mg/kg     8260B        06/11/14  1          
trans-1,3-Dichloropropene              BDL         0.0015      mg/kg     8260B        06/11/14  1          
2,2-Dichloropropane                    BDL         0.0015      mg/kg     8260B        06/11/14  1          
Di-isopropyl ether                     BDL         0.0015      mg/kg     8260B        06/11/14  1          
Ethylbenzene                           BDL         0.0015      mg/kg     8260B        06/11/14  1          
Hexachloro-1,3-butadiene               BDL         0.0015      mg/kg     8260B        06/11/14  1          
Isopropylbenzene                       BDL         0.0015      mg/kg     8260B        06/11/14  1          

Results listed are dry weight basis.                                                                     
BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-03        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID  :                         
Sample ID       :   CUI-B3/8-9 FT                                                                        

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 16:00                                                                      

Parameter                            Dry Result    Det. Limit    Units     Method          Date   Dil.       

p-Isopropyltoluene                     BDL         0.0015      mg/kg     8260B        06/11/14  1          
2-Butanone (MEK)                       BDL         0.015       mg/kg     8260B        06/11/14  1          
Methylene Chloride                     BDL         0.0075      mg/kg     8260B        06/11/14  1          
4-Methyl-2-pentanone (MIBK)            BDL         0.015       mg/kg     8260B        06/11/14  1          
Methyl tert-butyl ether                BDL         0.0015      mg/kg     8260B        06/11/14  1          
Naphthalene                            BDL         0.0075      mg/kg     8260B        06/11/14  1          
n-Propylbenzene                        BDL         0.0015      mg/kg     8260B        06/11/14  1          
Styrene                                BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1,1,2-Tetrachloroethane              BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1,2,2-Tetrachloroethane              BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1,2-Trichlorotrifluoroethane         BDL         0.0015      mg/kg     8260B        06/11/14  1          
Tetrachloroethene                      BDL         0.0015      mg/kg     8260B        06/11/14  1          
Toluene                                BDL         0.0075      mg/kg     8260B        06/11/14  1          
1,2,3-Trichlorobenzene                 BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,2,4-Trichlorobenzene                 BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1,1-Trichloroethane                  BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,1,2-Trichloroethane                  BDL         0.0015      mg/kg     8260B        06/11/14  1          
Trichloroethene                       0.056        0.0015      mg/kg     8260B        06/11/14  1          
Trichlorofluoromethane                 BDL         0.0075      mg/kg     8260B        06/11/14  1          
1,2,3-Trichloropropane                 BDL         0.0038      mg/kg     8260B        06/11/14  1          
1,2,4-Trimethylbenzene                 BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,2,3-Trimethylbenzene                 BDL         0.0015      mg/kg     8260B        06/11/14  1          
1,3,5-Trimethylbenzene                 BDL         0.0015      mg/kg     8260B        06/11/14  1          
Vinyl chloride                         BDL         0.0015      mg/kg     8260B        06/11/14  1          
Xylenes, Total                         BDL         0.0045      mg/kg     8260B        06/11/14  1          

Surrogate Recovery                 
Toluene-d8                            104.                     % Rec.    8260B        06/11/14  1          
Dibromofluoromethane                  106.                     % Rec.    8260B        06/11/14  1          
a,a,a-Trifluorotoluene                98.5                     % Rec.    8260B        06/11/14  1          
4-Bromofluorobenzene                  101.                     % Rec.    8260B        06/11/14  1          

Results listed are dry weight basis.                                                                     
BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
This report shall not be reproduced, except in full, without the written approval from ESC.              
The reported analytical results relate only to the sample submitted                                      
Reported: 06/11/14 15:25 Printed: 06/11/14 15:25                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-04        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID :                          
Sample ID       :   TRIP BLANK                                                                           

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 15:25                                                                      

Parameter                              Result      Det. Limit    Units     Method         Date     Dil.     

Volatile Organics                  
Acetone                                BDL          50.         ug/l     8260B        06/08/14      1     
Acrolein                               BDL          50.         ug/l     8260B        06/08/14      1     
Acrylonitrile                          BDL          10.         ug/l     8260B        06/08/14      1     
Benzene                                BDL          1.0         ug/l     8260B        06/08/14      1     
Bromobenzene                           BDL          1.0         ug/l     8260B        06/08/14      1     
Bromodichloromethane                   BDL          1.0         ug/l     8260B        06/08/14      1     
Bromoform                              BDL          1.0         ug/l     8260B        06/08/14      1     
Bromomethane                           BDL          5.0         ug/l     8260B        06/08/14      1     
n-Butylbenzene                         BDL          1.0         ug/l     8260B        06/08/14      1     
sec-Butylbenzene                       BDL          1.0         ug/l     8260B        06/08/14      1     
tert-Butylbenzene                      BDL          1.0         ug/l     8260B        06/08/14      1     
Carbon tetrachloride                   BDL          1.0         ug/l     8260B        06/08/14      1     
Chlorobenzene                          BDL          1.0         ug/l     8260B        06/08/14      1     
Chlorodibromomethane                   BDL          1.0         ug/l     8260B        06/08/14      1     
Chloroethane                           BDL          5.0         ug/l     8260B        06/08/14      1     
2-Chloroethyl vinyl ether              BDL          50.         ug/l     8260B        06/08/14      1     
Chloroform                             BDL          5.0         ug/l     8260B        06/08/14      1     
Chloromethane                          BDL          2.5         ug/l     8260B        06/08/14      1     
2-Chlorotoluene                        BDL          1.0         ug/l     8260B        06/08/14      1     
4-Chlorotoluene                        BDL          1.0         ug/l     8260B        06/08/14      1     
1,2-Dibromo-3-Chloropropane            BDL          5.0         ug/l     8260B        06/08/14      1     
1,2-Dibromoethane                      BDL          1.0         ug/l     8260B        06/08/14      1     
Dibromomethane                         BDL          1.0         ug/l     8260B        06/08/14      1     
1,2-Dichlorobenzene                    BDL          1.0         ug/l     8260B        06/08/14      1     
1,3-Dichlorobenzene                    BDL          1.0         ug/l     8260B        06/08/14      1     
1,4-Dichlorobenzene                    BDL          1.0         ug/l     8260B        06/08/14      1     
Dichlorodifluoromethane                BDL          5.0         ug/l     8260B        06/08/14      1     
1,1-Dichloroethane                     BDL          1.0         ug/l     8260B        06/08/14      1     
1,2-Dichloroethane                     BDL          1.0         ug/l     8260B        06/08/14      1     
1,1-Dichloroethene                     BDL          1.0         ug/l     8260B        06/08/14      1     
cis-1,2-Dichloroethene                 BDL          1.0         ug/l     8260B        06/08/14      1     
trans-1,2-Dichloroethene               BDL          1.0         ug/l     8260B        06/08/14      1     
1,2-Dichloropropane                    BDL          1.0         ug/l     8260B        06/08/14      1     
1,1-Dichloropropene                    BDL          1.0         ug/l     8260B        06/08/14      1     
1,3-Dichloropropane                    BDL          1.0         ug/l     8260B        06/08/14      1     
cis-1,3-Dichloropropene                BDL          1.0         ug/l     8260B        06/08/14      1     
trans-1,3-Dichloropropene              BDL          1.0         ug/l     8260B        06/08/14      1     
2,2-Dichloropropane                    BDL          1.0         ug/l     8260B        06/08/14      1     
Di-isopropyl ether                     BDL          1.0         ug/l     8260B        06/08/14      1     
Ethylbenzene                           BDL          1.0         ug/l     8260B        06/08/14      1     
Hexachloro-1,3-butadiene               BDL          1.0         ug/l     8260B        06/08/14      1     
Isopropylbenzene                       BDL          1.0         ug/l     8260B        06/08/14      1     
p-Isopropyltoluene                     BDL          1.0         ug/l     8260B        06/08/14      1     

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Barb Lary / Cindy Bartlett                                            June 11,2014                       
GeoSyntec - Portland, OR                                                                                 
621 SW Morrison St., Suite 600                                                                           
Portland, OR 97205                                                                                       

ESC Sample # :   L702895-04        
Date Received   :   June      05, 2014                                                                   
Description     :   Cascade                                                                              

Site ID :                          
Sample ID       :   TRIP BLANK                                                                           

Project # :   PNG0564S14           
Collected By    :   Barb Lary                                                                            
Collection Date :   06/02/14 15:25                                                                      

Parameter                              Result      Det. Limit    Units     Method         Date     Dil.     

2-Butanone (MEK)                       BDL          10.         ug/l     8260B        06/08/14      1     
Methylene Chloride                     BDL          5.0         ug/l     8260B        06/08/14      1     
4-Methyl-2-pentanone (MIBK)            BDL          10.         ug/l     8260B        06/08/14      1     
Methyl tert-butyl ether                BDL          1.0         ug/l     8260B        06/08/14      1     
Naphthalene                            BDL          5.0         ug/l     8260B        06/08/14      1     
n-Propylbenzene                        BDL          1.0         ug/l     8260B        06/08/14      1     
Styrene                                BDL          1.0         ug/l     8260B        06/08/14      1     
1,1,1,2-Tetrachloroethane              BDL          1.0         ug/l     8260B        06/08/14      1     
1,1,2,2-Tetrachloroethane              BDL          1.0         ug/l     8260B        06/08/14      1     
1,1,2-Trichlorotrifluoroethane         BDL          1.0         ug/l     8260B        06/08/14      1     
Tetrachloroethene                      BDL          1.0         ug/l     8260B        06/08/14      1     
Toluene                                BDL          5.0         ug/l     8260B        06/08/14      1     
1,2,3-Trichlorobenzene                 BDL          1.0         ug/l     8260B        06/08/14      1     
1,2,4-Trichlorobenzene                 BDL          1.0         ug/l     8260B        06/08/14      1     
1,1,1-Trichloroethane                  BDL          1.0         ug/l     8260B        06/08/14      1     
1,1,2-Trichloroethane                  BDL          1.0         ug/l     8260B        06/08/14      1     
Trichloroethene                        BDL          1.0         ug/l     8260B        06/08/14      1     
Trichlorofluoromethane                 BDL          5.0         ug/l     8260B        06/08/14      1     
1,2,3-Trichloropropane                 BDL          2.5         ug/l     8260B        06/08/14      1     
1,2,4-Trimethylbenzene                 BDL          1.0         ug/l     8260B        06/08/14      1     
1,2,3-Trimethylbenzene                 BDL          1.0         ug/l     8260B        06/08/14      1     
1,3,5-Trimethylbenzene                 BDL          1.0         ug/l     8260B        06/08/14      1     
Vinyl chloride                         BDL          1.0         ug/l     8260B        06/08/14      1     
Xylenes, Total                         BDL          3.0         ug/l     8260B        06/08/14      1     

Surrogate Recovery                 
Toluene-d8                            108.                     % Rec.    8260B        06/08/14      1     
Dibromofluoromethane                  122.                     % Rec.    8260B        06/08/14      1     
4-Bromofluorobenzene                  103.                     % Rec.    8260B        06/08/14      1     

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 06/11/14 15:25 Printed: 06/11/14 15:25                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L702895-04       WG724917    SAMP    Bromodichloromethane                     R2938174   J4         
WG724917    SAMP    1,2-Dibromo-3-Chloropropane              R2938174   J3         
WG724917    SAMP    Methyl tert-butyl ether                  R2938174   J4         
WG724917    SAMP    Dibromofluoromethane                     R2938174   J1         
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

J1                  Surrogate recovery limits have been exceeded; values are outside upper
control limits

J3                  The associated batch QC was outside the established quality control range
for precision.

J4                  The associated batch QC was outside the established quality control range
for accuracy.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Summary of Remarks For Samples Printed
06/11/14 at 15:25:36

TSR Signing Reports: 358
R5 - Desired TAT

Log ALL samples from Miltons Dry Cleaners under the *MILTONSWA* account.

Sample: L702895-01 Account: GEOSYNPOR Received: 06/05/14 09:00 Due Date: 06/12/14 00:00 RPT Date: 06/11/14 15:25 
06-0023 = hold samples
Sample: L702895-02 Account: GEOSYNPOR Received: 06/05/14 09:00 Due Date: 06/12/14 00:00 RPT Date: 06/11/14 15:25 

Sample: L702895-03 Account: GEOSYNPOR Received: 06/05/14 09:00 Due Date: 06/12/14 00:00 RPT Date: 06/11/14 15:25 

Sample: L702895-04 Account: GEOSYNPOR Received: 06/05/14 09:00 Due Date: 06/12/14 00:00 RPT Date: 06/11/14 15:25 



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
GeoSyntec - Portland, OR                
Barb Lary / Cindy Bartlett                      
621 SW Morrison St., Suite 600                      Quality Assurance Report

Level II
Portland, OR 97205                                                                                           June 11, 2014

L702895

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

1,1,1,2-Tetrachloroethane               < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1,1-Trichloroethane                   < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1,2,2-Tetrachloroethane               < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1,2-Trichloroethane                   < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1,2-Trichlorotrifluoroethane          < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1-Dichloroethane                      < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1-Dichloroethene                      < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,1-Dichloropropene                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2,3-Trichlorobenzene                  < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2,3-Trichloropropane                  < .0025         mg/kg                                          WG724939 06/06/14 12:44 
1,2,3-Trimethylbenzene                  < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2,4-Trichlorobenzene                  < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2,4-Trimethylbenzene                  < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2-Dibromo-3-Chloropropane             < .005          mg/kg                                          WG724939 06/06/14 12:44 
1,2-Dibromoethane                       < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2-Dichlorobenzene                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2-Dichloroethane                      < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,2-Dichloropropane                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,3,5-Trimethylbenzene                  < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,3-Dichlorobenzene                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,3-Dichloropropane                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
1,4-Dichlorobenzene                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
2,2-Dichloropropane                     < .001          mg/kg                                          WG724939 06/06/14 12:44 
2-Butanone (MEK)                        < .01           mg/kg                                          WG724939 06/06/14 12:44 
2-Chloroethyl vinyl ether               < .05           mg/kg                                          WG724939 06/06/14 12:44 
2-Chlorotoluene                         < .001          mg/kg                                          WG724939 06/06/14 12:44 
4-Chlorotoluene                         < .001          mg/kg                                          WG724939 06/06/14 12:44 
4-Methyl-2-pentanone (MIBK)             < .01           mg/kg                                          WG724939 06/06/14 12:44 
Acetone                                 < .05           mg/kg                                          WG724939 06/06/14 12:44 
Acrylonitrile                           < .01           mg/kg                                          WG724939 06/06/14 12:44 
Benzene                                 < .001          mg/kg                                          WG724939 06/06/14 12:44 
Bromobenzene                            < .001          mg/kg                                          WG724939 06/06/14 12:44 
Bromodichloromethane                    < .001          mg/kg                                          WG724939 06/06/14 12:44 
Bromoform                               < .001          mg/kg                                          WG724939 06/06/14 12:44 
Bromomethane                            < .005          mg/kg                                          WG724939 06/06/14 12:44 
Carbon tetrachloride                    < .001          mg/kg                                          WG724939 06/06/14 12:44 
Chlorobenzene                           < .001          mg/kg                                          WG724939 06/06/14 12:44 
Chlorodibromomethane                    < .001          mg/kg                                          WG724939 06/06/14 12:44 
Chloroethane                            < .005          mg/kg                                          WG724939 06/06/14 12:44 
Chloroform                              < .005          mg/kg                                          WG724939 06/06/14 12:44 
Chloromethane                           < .0025         mg/kg                                          WG724939 06/06/14 12:44 
cis-1,2-Dichloroethene                  < .001          mg/kg                                          WG724939 06/06/14 12:44 
cis-1,3-Dichloropropene                 < .001          mg/kg                                          WG724939 06/06/14 12:44 
Di-isopropyl ether                      < .001          mg/kg                                          WG724939 06/06/14 12:44 
Dibromomethane                          < .001          mg/kg                                          WG724939 06/06/14 12:44 
Dichlorodifluoromethane                 < .005          mg/kg                                          WG724939 06/06/14 12:44 
Ethylbenzene                            < .001          mg/kg                                          WG724939 06/06/14 12:44 
Hexachloro-1,3-butadiene                < .001          mg/kg                                          WG724939 06/06/14 12:44 
Isopropylbenzene                        < .001          mg/kg                                          WG724939 06/06/14 12:44 
Methyl tert-butyl ether                 < .001          mg/kg                                          WG724939 06/06/14 12:44 
Methylene Chloride                      < .005          mg/kg                                          WG724939 06/06/14 12:44 
n-Butylbenzene                          < .001          mg/kg                                          WG724939 06/06/14 12:44 
n-Propylbenzene                         < .001          mg/kg                                          WG724939 06/06/14 12:44 
Naphthalene                             < .005          mg/kg                                          WG724939 06/06/14 12:44 
p-Isopropyltoluene                      < .001          mg/kg                                          WG724939 06/06/14 12:44 
sec-Butylbenzene                        < .001          mg/kg                                          WG724939 06/06/14 12:44 
Styrene                                 < .001          mg/kg                                          WG724939 06/06/14 12:44 
tert-Butylbenzene                       < .001          mg/kg                                          WG724939 06/06/14 12:44 
Tetrachloroethene                       < .001          mg/kg                                          WG724939 06/06/14 12:44 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
GeoSyntec - Portland, OR                
Barb Lary / Cindy Bartlett                      
621 SW Morrison St., Suite 600                      Quality Assurance Report

Level II
Portland, OR 97205                                                                                           June 11, 2014

L702895

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Toluene                                 < .005          mg/kg                                          WG724939 06/06/14 12:44 
trans-1,2-Dichloroethene                < .001          mg/kg                                          WG724939 06/06/14 12:44 
trans-1,3-Dichloropropene               < .001          mg/kg                                          WG724939 06/06/14 12:44 
Trichloroethene                         < .001          mg/kg                                          WG724939 06/06/14 12:44 
Trichlorofluoromethane                  < .005          mg/kg                                          WG724939 06/06/14 12:44 
Vinyl chloride                          < .001          mg/kg                                          WG724939 06/06/14 12:44 
Xylenes, Total                          < .003          mg/kg                                          WG724939 06/06/14 12:44 
4-Bromofluorobenzene                                    % Rec.        99.20           71-126           WG724939 06/06/14 12:44 
Dibromofluoromethane                                    % Rec.        97.90           78.3-121         WG724939 06/06/14 12:44 
Toluene-d8                                              % Rec.       103.0            88.5-111         WG724939 06/06/14 12:44 
a,a,a-Trifluorotoluene                                  % Rec.       100.0            85-114           WG724939 06/06/14 12:44 

Total Solids                            < .1            %                                              WG725009 06/09/14 08:53 

Total Solids                            < .1            %                                              WG725010 06/09/14 09:01 

1,1,1,2-Tetrachloroethane               < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1,1-Trichloroethane                   < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1,2,2-Tetrachloroethane               < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1,2-Trichloroethane                   < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1,2-Trichlorotrifluoroethane          < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1-Dichloroethane                      < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1-Dichloroethene                      < .001          mg/l                                           WG724917 06/08/14 12:20 
1,1-Dichloropropene                     < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2,3-Trichlorobenzene                  < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2,3-Trichloropropane                  < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2,3-Trimethylbenzene                  < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2,4-Trichlorobenzene                  < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2,4-Trimethylbenzene                  < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2-Dibromo-3-Chloropropane             < .005          mg/l                                           WG724917 06/08/14 12:20 
1,2-Dibromoethane                       < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2-Dichlorobenzene                     < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2-Dichloroethane                      < .001          mg/l                                           WG724917 06/08/14 12:20 
1,2-Dichloropropane                     < .001          mg/l                                           WG724917 06/08/14 12:20 
1,3,5-Trimethylbenzene                  < .001          mg/l                                           WG724917 06/08/14 12:20 
1,3-Dichlorobenzene                     < .001          mg/l                                           WG724917 06/08/14 12:20 
1,3-Dichloropropane                     < .001          mg/l                                           WG724917 06/08/14 12:20 
1,4-Dichlorobenzene                     < .001          mg/l                                           WG724917 06/08/14 12:20 
2,2-Dichloropropane                     < .001          mg/l                                           WG724917 06/08/14 12:20 
2-Butanone (MEK)                        < .01           mg/l                                           WG724917 06/08/14 12:20 
2-Chloroethyl vinyl ether               < .05           mg/l                                           WG724917 06/08/14 12:20 
2-Chlorotoluene                         < .001          mg/l                                           WG724917 06/08/14 12:20 
4-Chlorotoluene                         < .001          mg/l                                           WG724917 06/08/14 12:20 
4-Methyl-2-pentanone (MIBK)             < .01           mg/l                                           WG724917 06/08/14 12:20 
Acetone                                 < .05           mg/l                                           WG724917 06/08/14 12:20 
Acrolein                                < .025          mg/l                                           WG724917 06/08/14 12:20 
Acrylonitrile                           < .01           mg/l                                           WG724917 06/08/14 12:20 
Benzene                                 < .001          mg/l                                           WG724917 06/08/14 12:20 
Bromobenzene                            < .001          mg/l                                           WG724917 06/08/14 12:20 
Bromodichloromethane                    < .001          mg/l                                           WG724917 06/08/14 12:20 
Bromoform                               < .001          mg/l                                           WG724917 06/08/14 12:20 
Bromomethane                            < .005          mg/l                                           WG724917 06/08/14 12:20 
Carbon tetrachloride                    < .001          mg/l                                           WG724917 06/08/14 12:20 
Chlorobenzene                           < .001          mg/l                                           WG724917 06/08/14 12:20 
Chlorodibromomethane                    < .001          mg/l                                           WG724917 06/08/14 12:20 
Chloroethane                            < .005          mg/l                                           WG724917 06/08/14 12:20 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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L702895

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Chloroform                              < .005          mg/l                                           WG724917 06/08/14 12:20 
Chloromethane                           < .0025         mg/l                                           WG724917 06/08/14 12:20 
cis-1,2-Dichloroethene                  < .001          mg/l                                           WG724917 06/08/14 12:20 
cis-1,3-Dichloropropene                 < .001          mg/l                                           WG724917 06/08/14 12:20 
Di-isopropyl ether                      < .001          mg/l                                           WG724917 06/08/14 12:20 
Dibromomethane                          < .001          mg/l                                           WG724917 06/08/14 12:20 
Dichlorodifluoromethane                 < .005          mg/l                                           WG724917 06/08/14 12:20 
Ethylbenzene                            < .001          mg/l                                           WG724917 06/08/14 12:20 
Hexachloro-1,3-butadiene                < .001          mg/l                                           WG724917 06/08/14 12:20 
Isopropylbenzene                        < .001          mg/l                                           WG724917 06/08/14 12:20 
Methyl tert-butyl ether                 < .001          mg/l                                           WG724917 06/08/14 12:20 
Methylene Chloride                      < .005          mg/l                                           WG724917 06/08/14 12:20 
n-Butylbenzene                          < .001          mg/l                                           WG724917 06/08/14 12:20 
n-Propylbenzene                         < .001          mg/l                                           WG724917 06/08/14 12:20 
Naphthalene                             < .005          mg/l                                           WG724917 06/08/14 12:20 
p-Isopropyltoluene                      < .001          mg/l                                           WG724917 06/08/14 12:20 
sec-Butylbenzene                        < .001          mg/l                                           WG724917 06/08/14 12:20 
Styrene                                 < .001          mg/l                                           WG724917 06/08/14 12:20 
tert-Butylbenzene                       < .001          mg/l                                           WG724917 06/08/14 12:20 
Tetrachloroethene                       < .001          mg/l                                           WG724917 06/08/14 12:20 
Toluene                                 < .005          mg/l                                           WG724917 06/08/14 12:20 
trans-1,2-Dichloroethene                < .001          mg/l                                           WG724917 06/08/14 12:20 
trans-1,3-Dichloropropene               < .001          mg/l                                           WG724917 06/08/14 12:20 
Trichloroethene                         < .001          mg/l                                           WG724917 06/08/14 12:20 
Trichlorofluoromethane                  < .005          mg/l                                           WG724917 06/08/14 12:20 
Vinyl chloride                          < .001          mg/l                                           WG724917 06/08/14 12:20 
Xylenes, Total                          < .003          mg/l                                           WG724917 06/08/14 12:20 
4-Bromofluorobenzene                                    % Rec.       106.0            71-126           WG724917 06/08/14 12:20 
Dibromofluoromethane                                    % Rec.       120.0            78.3-121         WG724917 06/08/14 12:20 
Toluene-d8                                              % Rec.       108.0            88.5-111         WG724917 06/08/14 12:20 
a,a,a-Trifluorotoluene                                  % Rec.       108.0            85-114           WG724917 06/08/14 12:20 

1,1,1,2-Tetrachloroethane               < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1,1-Trichloroethane                   < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1,2,2-Tetrachloroethane               < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1,2-Trichloroethane                   < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1,2-Trichlorotrifluoroethane          < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1-Dichloroethane                      < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1-Dichloroethene                      < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,1-Dichloropropene                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2,3-Trichlorobenzene                  < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2,3-Trichloropropane                  < .0025         mg/kg                                          WG725704 06/10/14 20:28 
1,2,3-Trimethylbenzene                  < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2,4-Trichlorobenzene                  < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2,4-Trimethylbenzene                  < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2-Dibromo-3-Chloropropane             < .005          mg/kg                                          WG725704 06/10/14 20:28 
1,2-Dibromoethane                       < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2-Dichlorobenzene                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2-Dichloroethane                      < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,2-Dichloropropane                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,3,5-Trimethylbenzene                  < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,3-Dichlorobenzene                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,3-Dichloropropane                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
1,4-Dichlorobenzene                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
2,2-Dichloropropane                     < .001          mg/kg                                          WG725704 06/10/14 20:28 
2-Butanone (MEK)                        < .01           mg/kg                                          WG725704 06/10/14 20:28 
2-Chloroethyl vinyl ether               < .05           mg/kg                                          WG725704 06/10/14 20:28 
2-Chlorotoluene                         < .001          mg/kg                                          WG725704 06/10/14 20:28 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

4-Chlorotoluene                         < .001          mg/kg                                          WG725704 06/10/14 20:28 
4-Methyl-2-pentanone (MIBK)             < .01           mg/kg                                          WG725704 06/10/14 20:28 
Acetone                                 < .05           mg/kg                                          WG725704 06/10/14 20:28 
Acrylonitrile                           < .01           mg/kg                                          WG725704 06/10/14 20:28 
Benzene                                 < .001          mg/kg                                          WG725704 06/10/14 20:28 
Bromobenzene                            < .001          mg/kg                                          WG725704 06/10/14 20:28 
Bromodichloromethane                    < .001          mg/kg                                          WG725704 06/10/14 20:28 
Bromoform                               < .001          mg/kg                                          WG725704 06/10/14 20:28 
Bromomethane                            < .005          mg/kg                                          WG725704 06/10/14 20:28 
Carbon tetrachloride                    < .001          mg/kg                                          WG725704 06/10/14 20:28 
Chlorobenzene                           < .001          mg/kg                                          WG725704 06/10/14 20:28 
Chlorodibromomethane                    < .001          mg/kg                                          WG725704 06/10/14 20:28 
Chloroethane                            < .005          mg/kg                                          WG725704 06/10/14 20:28 
Chloroform                              < .005          mg/kg                                          WG725704 06/10/14 20:28 
Chloromethane                           < .0025         mg/kg                                          WG725704 06/10/14 20:28 
cis-1,2-Dichloroethene                  < .001          mg/kg                                          WG725704 06/10/14 20:28 
cis-1,3-Dichloropropene                 < .001          mg/kg                                          WG725704 06/10/14 20:28 
Di-isopropyl ether                      < .001          mg/kg                                          WG725704 06/10/14 20:28 
Dibromomethane                          < .001          mg/kg                                          WG725704 06/10/14 20:28 
Dichlorodifluoromethane                 < .005          mg/kg                                          WG725704 06/10/14 20:28 
Ethylbenzene                            < .001          mg/kg                                          WG725704 06/10/14 20:28 
Hexachloro-1,3-butadiene                < .001          mg/kg                                          WG725704 06/10/14 20:28 
Isopropylbenzene                        < .001          mg/kg                                          WG725704 06/10/14 20:28 
Methyl tert-butyl ether                 < .001          mg/kg                                          WG725704 06/10/14 20:28 
Methylene Chloride                      < .005          mg/kg                                          WG725704 06/10/14 20:28 
n-Butylbenzene                          < .001          mg/kg                                          WG725704 06/10/14 20:28 
n-Propylbenzene                         < .001          mg/kg                                          WG725704 06/10/14 20:28 
Naphthalene                             < .005          mg/kg                                          WG725704 06/10/14 20:28 
p-Isopropyltoluene                      < .001          mg/kg                                          WG725704 06/10/14 20:28 
sec-Butylbenzene                        < .001          mg/kg                                          WG725704 06/10/14 20:28 
Styrene                                 < .001          mg/kg                                          WG725704 06/10/14 20:28 
tert-Butylbenzene                       < .001          mg/kg                                          WG725704 06/10/14 20:28 
Tetrachloroethene                       < .001          mg/kg                                          WG725704 06/10/14 20:28 
Toluene                                 < .005          mg/kg                                          WG725704 06/10/14 20:28 
trans-1,2-Dichloroethene                < .001          mg/kg                                          WG725704 06/10/14 20:28 
trans-1,3-Dichloropropene               < .001          mg/kg                                          WG725704 06/10/14 20:28 
Trichloroethene                         < .001          mg/kg                                          WG725704 06/10/14 20:28 
Trichlorofluoromethane                  < .005          mg/kg                                          WG725704 06/10/14 20:28 
Vinyl chloride                          < .001          mg/kg                                          WG725704 06/10/14 20:28 
Xylenes, Total                          < .003          mg/kg                                          WG725704 06/10/14 20:28 
4-Bromofluorobenzene                                    % Rec.       107.0            71-126           WG725704 06/10/14 20:28 
Dibromofluoromethane                                    % Rec.        99.00           78.3-121         WG725704 06/10/14 20:28 
Toluene-d8                                              % Rec.       104.0            88.5-111         WG725704 06/10/14 20:28 
a,a,a-Trifluorotoluene                                  % Rec.       101.0            85-114           WG725704 06/10/14 20:28 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Total Solids                            %        78.7         77.6         1.43         5               L702886-02    WG725009 

Total Solids                            %        62.2         63.5         2.07         5               L702895-02    WG725010 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

1,1,1,2-Tetrachloroethane               mg/kg       .025             0.0253           101.             72.9-124       WG724939 
1,1,1-Trichloroethane                   mg/kg       .025             0.0246           98.5             73.7-124       WG724939 
1,1,2,2-Tetrachloroethane               mg/kg       .025             0.0247           98.7             69.4-122       WG724939 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

1,1,2-Trichloroethane                   mg/kg       .025             0.0249           99.5             79.1-118       WG724939 
1,1,2-Trichlorotrifluoroethane          mg/kg       .025             0.0254           102.             70-146         WG724939 
1,1-Dichloroethane                      mg/kg       .025             0.0250           99.8             75-124         WG724939 
1,1-Dichloroethene                      mg/kg       .025             0.0244           97.5             70.4-129       WG724939 
1,1-Dichloropropene                     mg/kg       .025             0.0248           99.1             74.9-124       WG724939 
1,2,3-Trichlorobenzene                  mg/kg       .025             0.0264           106.             69.3-131       WG724939 
1,2,3-Trichloropropane                  mg/kg       .025             0.0237           94.9             71.4-123       WG724939 
1,2,3-Trimethylbenzene                  mg/kg       .025             0.0252           101.             73.6-113       WG724939 
1,2,4-Trichlorobenzene                  mg/kg       .025             0.0260           104.             71.9-137       WG724939 
1,2,4-Trimethylbenzene                  mg/kg       .025             0.0259           104.             75.5-122       WG724939 
1,2-Dibromo-3-Chloropropane             mg/kg       .025             0.0234           93.4             62.8-133       WG724939 
1,2-Dibromoethane                       mg/kg       .025             0.0246           98.4             78.6-120       WG724939 
1,2-Dichlorobenzene                     mg/kg       .025             0.0246           98.3             78.3-118       WG724939 
1,2-Dichloroethane                      mg/kg       .025             0.0252           101.             70.1-124       WG724939 
1,2-Dichloropropane                     mg/kg       .025             0.0252           101.             77.9-119       WG724939 
1,3,5-Trimethylbenzene                  mg/kg       .025             0.0257           103.             75.9-124       WG724939 
1,3-Dichlorobenzene                     mg/kg       .025             0.0250           100.             72-126         WG724939 
1,3-Dichloropropane                     mg/kg       .025             0.0247           98.6             79.1-117       WG724939 
1,4-Dichlorobenzene                     mg/kg       .025             0.0250           99.9             78.3-117       WG724939 
2,2-Dichloropropane                     mg/kg       .025             0.0232           92.9             61.3-136       WG724939 
2-Butanone (MEK)                        mg/kg       .125             0.111            88.5             53.7-153       WG724939 
2-Chloroethyl vinyl ether               mg/kg       .125             0.0962           77.0             37.7-157       WG724939 
2-Chlorotoluene                         mg/kg       .025             0.0251           100.             75.6-121       WG724939 
4-Chlorotoluene                         mg/kg       .025             0.0250           100.             77.3-120       WG724939 
4-Methyl-2-pentanone (MIBK)             mg/kg       .125             0.123            98.3             70.4-137       WG724939 
Acetone                                 mg/kg       .125             0.108            86.2             35.1-175       WG724939 
Acrylonitrile                           mg/kg       .125             0.116            93.0             56.4-128       WG724939 
Benzene                                 mg/kg       .025             0.0242           96.8             77.1-121       WG724939 
Bromobenzene                            mg/kg       .025             0.0247           98.7             78.2-115       WG724939 
Bromodichloromethane                    mg/kg       .025             0.0238           95.0             74.9-115       WG724939 
Bromoform                               mg/kg       .025             0.0237           94.8             65.9-132       WG724939 
Bromomethane                            mg/kg       .025             0.0289           116.             48.7-165       WG724939 
Carbon tetrachloride                    mg/kg       .025             0.0244           97.5             70-124         WG724939 
Chlorobenzene                           mg/kg       .025             0.0253           101.             79.1-119       WG724939 
Chlorodibromomethane                    mg/kg       .025             0.0252           101.             73.5-121       WG724939 
Chloroethane                            mg/kg       .025             0.0268           107.             66.2-132       WG724939 
Chloroform                              mg/kg       .025             0.0241           96.4             76.7-122       WG724939 
Chloromethane                           mg/kg       .025             0.0220           88.0             63.4-131       WG724939 
cis-1,2-Dichloroethene                  mg/kg       .025             0.0246           98.6             78.2-119       WG724939 
cis-1,3-Dichloropropene                 mg/kg       .025             0.0250           99.8             79.6-120       WG724939 
Di-isopropyl ether                      mg/kg       .025             0.0254           101.             70.4-133       WG724939 
Dibromomethane                          mg/kg       .025             0.0240           96.1             79.4-120       WG724939 
Dichlorodifluoromethane                 mg/kg       .025             0.0245           98.0             57.1-137       WG724939 
Ethylbenzene                            mg/kg       .025             0.0253           101.             79.7-122       WG724939 
Hexachloro-1,3-butadiene                mg/kg       .025             0.0246           98.6             68.2-123       WG724939 
Isopropylbenzene                        mg/kg       .025             0.0254           102.             80-135         WG724939 
Methyl tert-butyl ether                 mg/kg       .025             0.0247           99.0             73-129         WG724939 
Methylene Chloride                      mg/kg       .025             0.0229           91.5             72.6-120       WG724939 
n-Butylbenzene                          mg/kg       .025             0.0259           104.             77.5-126       WG724939 
n-Propylbenzene                         mg/kg       .025             0.0254           102.             77.9-123       WG724939 
Naphthalene                             mg/kg       .025             0.0249           99.5             69.8-128       WG724939 
p-Isopropyltoluene                      mg/kg       .025             0.0257           103.             75.8-129       WG724939 
sec-Butylbenzene                        mg/kg       .025             0.0254           102.             75.8-126       WG724939 
Styrene                                 mg/kg       .025             0.0259           103.             82.4-126       WG724939 
tert-Butylbenzene                       mg/kg       .025             0.0248           99.3             76.4-126       WG724939 
Tetrachloroethene                       mg/kg       .025             0.0249           99.6             73.9-125       WG724939 
Toluene                                 mg/kg       .025             0.0241           96.5             79.7-118       WG724939 
trans-1,2-Dichloroethene                mg/kg       .025             0.0238           95.2             73.8-122       WG724939 
trans-1,3-Dichloropropene               mg/kg       .025             0.0247           98.7             75.9-124       WG724939 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Trichloroethene                         mg/kg       .025             0.0250           99.9             77.9-118       WG724939 
Trichlorofluoromethane                  mg/kg       .025             0.0256           103.             67.7-131       WG724939 
Vinyl chloride                          mg/kg       .025             0.0257           103.             66.7-130       WG724939 
Xylenes, Total                          mg/kg       .075             0.0763           102.             78.8-121       WG724939 
4-Bromofluorobenzene                                                                  101.0            71-126         WG724939 
Dibromofluoromethane                                                                  101.0            78.3-121       WG724939 
Toluene-d8                                                                            103.0            88.5-111       WG724939 
a,a,a-Trifluorotoluene                                                                 99.40           85-114         WG724939 

Total Solids                            %           50               50.0             100.             85-115         WG725009 

Total Solids                            %           50               50.0             100.             85-115         WG725010 

1,1,1,2-Tetrachloroethane               mg/l        .025             0.0271           108.             74.2-124       WG724917 
1,1,1-Trichloroethane                   mg/l        .025             0.0302           121.             73.2-123       WG724917 
1,1,2,2-Tetrachloroethane               mg/l        .025             0.0281           112.             70.7-122       WG724917 
1,1,2-Trichloroethane                   mg/l        .025             0.0263           105.             77.7-118       WG724917 
1,1,2-Trichlorotrifluoroethane          mg/l        .025             0.0293           117.             67.2-143       WG724917 
1,1-Dichloroethane                      mg/l        .025             0.0299           120.             70.7-126       WG724917 
1,1-Dichloroethene                      mg/l        .025             0.0272           109.             67.8-129       WG724917 
1,1-Dichloropropene                     mg/l        .025             0.0280           112.             73.1-125       WG724917 
1,2,3-Trichlorobenzene                  mg/l        .025             0.0274           110.             64.9-135       WG724917 
1,2,3-Trichloropropane                  mg/l        .025             0.0278           111.             71.8-121       WG724917 
1,2,3-Trimethylbenzene                  mg/l        .025             0.0258           103.             72.3-116       WG724917 
1,2,4-Trichlorobenzene                  mg/l        .025             0.0280           112.             69.7-136       WG724917 
1,2,4-Trimethylbenzene                  mg/l        .025             0.0284           114.             75-123         WG724917 
1,2-Dibromo-3-Chloropropane             mg/l        .025             0.0268           107.             65.4-128       WG724917 
1,2-Dibromoethane                       mg/l        .025             0.0251           100.             76.6-121       WG724917 
1,2-Dichlorobenzene                     mg/l        .025             0.0259           104.             78.4-117       WG724917 
1,2-Dichloroethane                      mg/l        .025             0.0289           116.             68.8-124       WG724917 
1,2-Dichloropropane                     mg/l        .025             0.0284           114.             76.5-119       WG724917 
1,3,5-Trimethylbenzene                  mg/l        .025             0.0281           112.             75.6-124       WG724917 
1,3-Dichlorobenzene                     mg/l        .025             0.0274           110.             70.8-128       WG724917 
1,3-Dichloropropane                     mg/l        .025             0.0243           97.2             77.4-117       WG724917 
1,4-Dichlorobenzene                     mg/l        .025             0.0255           102.             78.8-115       WG724917 
2,2-Dichloropropane                     mg/l        .025             0.0326           131.             62.4-133       WG724917 
2-Butanone (MEK)                        mg/l        .125             0.153            123.             55-149         WG724917 
2-Chloroethyl vinyl ether               mg/l        .125             0.134            107.             43.8-150       WG724917 
2-Chlorotoluene                         mg/l        .025             0.0274           109.             74.7-122       WG724917 
4-Chlorotoluene                         mg/l        .025             0.0277           111.             77.5-120       WG724917 
4-Methyl-2-pentanone (MIBK)             mg/l        .125             0.164            131.             70.5-133       WG724917 
Acetone                                 mg/l        .125             0.128            102.             35.6-163       WG724917 
Acrolein                                mg/l        .125             0.142            113.             10-190         WG724917 
Acrylonitrile                           mg/l        .125             0.144            115.             55.2-130       WG724917 
Benzene                                 mg/l        .025             0.0279           112.             74.8-121       WG724917 
Bromobenzene                            mg/l        .025             0.0260           104.             77.5-116       WG724917 
Bromodichloromethane                    mg/l        .025             0.0293           117.*            75.1-116       WG724917 
Bromoform                               mg/l        .025             0.0273           109.             67.5-130       WG724917 
Bromomethane                            mg/l        .025             0.0295           118.             49.9-162       WG724917 
Carbon tetrachloride                    mg/l        .025             0.0289           116.             70.2-123       WG724917 
Chlorobenzene                           mg/l        .025             0.0254           102.             78.1-119       WG724917 
Chlorodibromomethane                    mg/l        .025             0.0259           104.             74-121         WG724917 
Chloroethane                            mg/l        .025             0.0292           117.             61.7-135       WG724917 
Chloroform                              mg/l        .025             0.0298           119.             76-121         WG724917 
Chloromethane                           mg/l        .025             0.0228           91.3             61.5-129       WG724917 
cis-1,2-Dichloroethene                  mg/l        .025             0.0295           118.             76-119         WG724917 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

cis-1,3-Dichloropropene                 mg/l        .025             0.0287           115.             78.2-120       WG724917 
Di-isopropyl ether                      mg/l        .025             0.0308           123.             65.6-132       WG724917 
Dibromomethane                          mg/l        .025             0.0274           110.             79.5-118       WG724917 
Dichlorodifluoromethane                 mg/l        .025             0.0269           108.             54.8-135       WG724917 
Ethylbenzene                            mg/l        .025             0.0270           108.             78.8-122       WG724917 
Hexachloro-1,3-butadiene                mg/l        .025             0.0269           108.             64.7-129       WG724917 
Isopropylbenzene                        mg/l        .025             0.0282           113.             78.6-132       WG724917 
Methyl tert-butyl ether                 mg/l        .025             0.0319           128.*            71.2-126       WG724917 
Methylene Chloride                      mg/l        .025             0.0270           108.             70.3-120       WG724917 
n-Butylbenzene                          mg/l        .025             0.0294           118.             76.2-126       WG724917 
n-Propylbenzene                         mg/l        .025             0.0274           110.             78.2-122       WG724917 
Naphthalene                             mg/l        .025             0.0277           111.             68.4-128       WG724917 
p-Isopropyltoluene                      mg/l        .025             0.0302           121.             74-131         WG724917 
sec-Butylbenzene                        mg/l        .025             0.0290           116.             74.4-127       WG724917 
Styrene                                 mg/l        .025             0.0285           114.             80.4-126       WG724917 
tert-Butylbenzene                       mg/l        .025             0.0286           115.             75.3-126       WG724917 
Tetrachloroethene                       mg/l        .025             0.0236           94.3             72.6-126       WG724917 
Toluene                                 mg/l        .025             0.0263           105.             79.7-116       WG724917 
trans-1,2-Dichloroethene                mg/l        .025             0.0261           104.             72.6-121       WG724917 
trans-1,3-Dichloropropene               mg/l        .025             0.0279           112.             74.3-123       WG724917 
Trichloroethene                         mg/l        .025             0.0261           104.             77.7-118       WG724917 
Trichlorofluoromethane                  mg/l        .025             0.0294           118.             63.5-135       WG724917 
Vinyl chloride                          mg/l        .025             0.0257           103.             65.9-128       WG724917 
Xylenes, Total                          mg/l        .075             0.0812           108.             78.7-121       WG724917 
4-Bromofluorobenzene                                                                  106.0            71-126         WG724917 
Dibromofluoromethane                                                                  111.0            78.3-121       WG724917 
Toluene-d8                                                                            109.0            88.5-111       WG724917 
a,a,a-Trifluorotoluene                                                                107.0            85-114         WG724917 

1,1,1,2-Tetrachloroethane               mg/kg       .025             0.0264           106.             72.9-124       WG725704 
1,1,1-Trichloroethane                   mg/kg       .025             0.0275           110.             73.7-124       WG725704 
1,1,2,2-Tetrachloroethane               mg/kg       .025             0.0259           104.             69.4-122       WG725704 
1,1,2-Trichloroethane                   mg/kg       .025             0.0266           106.             79.1-118       WG725704 
1,1,2-Trichlorotrifluoroethane          mg/kg       .025             0.0274           109.             70-146         WG725704 
1,1-Dichloroethane                      mg/kg       .025             0.0280           112.             75-124         WG725704 
1,1-Dichloroethene                      mg/kg       .025             0.0275           110.             70.4-129       WG725704 
1,1-Dichloropropene                     mg/kg       .025             0.0280           112.             74.9-124       WG725704 
1,2,3-Trichlorobenzene                  mg/kg       .025             0.0288           115.             69.3-131       WG725704 
1,2,3-Trichloropropane                  mg/kg       .025             0.0253           101.             71.4-123       WG725704 
1,2,3-Trimethylbenzene                  mg/kg       .025             0.0278           111.             73.6-113       WG725704 
1,2,4-Trichlorobenzene                  mg/kg       .025             0.0289           116.             71.9-137       WG725704 
1,2,4-Trimethylbenzene                  mg/kg       .025             0.0270           108.             75.5-122       WG725704 
1,2-Dibromo-3-Chloropropane             mg/kg       .025             0.0257           103.             62.8-133       WG725704 
1,2-Dibromoethane                       mg/kg       .025             0.0259           104.             78.6-120       WG725704 
1,2-Dichlorobenzene                     mg/kg       .025             0.0272           109.             78.3-118       WG725704 
1,2-Dichloroethane                      mg/kg       .025             0.0274           110.             70.1-124       WG725704 
1,2-Dichloropropane                     mg/kg       .025             0.0284           114.             77.9-119       WG725704 
1,3,5-Trimethylbenzene                  mg/kg       .025             0.0271           108.             75.9-124       WG725704 
1,3-Dichlorobenzene                     mg/kg       .025             0.0263           105.             72-126         WG725704 
1,3-Dichloropropane                     mg/kg       .025             0.0270           108.             79.1-117       WG725704 
1,4-Dichlorobenzene                     mg/kg       .025             0.0271           108.             78.3-117       WG725704 
2,2-Dichloropropane                     mg/kg       .025             0.0253           101.             61.3-136       WG725704 
2-Butanone (MEK)                        mg/kg       .125             0.136            109.             53.7-153       WG725704 
2-Chloroethyl vinyl ether               mg/kg       .125             0.182            146.             37.7-157       WG725704 
2-Chlorotoluene                         mg/kg       .025             0.0260           104.             75.6-121       WG725704 
4-Chlorotoluene                         mg/kg       .025             0.0274           110.             77.3-120       WG725704 
4-Methyl-2-pentanone (MIBK)             mg/kg       .125             0.145            116.             70.4-137       WG725704 
Acetone                                 mg/kg       .125             0.126            101.             35.1-175       WG725704 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Acrylonitrile                           mg/kg       .125             0.141            113.             56.4-128       WG725704 
Benzene                                 mg/kg       .025             0.0278           111.             77.1-121       WG725704 
Bromobenzene                            mg/kg       .025             0.0266           106.             78.2-115       WG725704 
Bromodichloromethane                    mg/kg       .025             0.0259           104.             74.9-115       WG725704 
Bromoform                               mg/kg       .025             0.0240           95.9             65.9-132       WG725704 
Bromomethane                            mg/kg       .025             0.0234           93.7             48.7-165       WG725704 
Carbon tetrachloride                    mg/kg       .025             0.0269           107.             70-124         WG725704 
Chlorobenzene                           mg/kg       .025             0.0265           106.             79.1-119       WG725704 
Chlorodibromomethane                    mg/kg       .025             0.0256           102.             73.5-121       WG725704 
Chloroethane                            mg/kg       .025             0.0277           111.             66.2-132       WG725704 
Chloroform                              mg/kg       .025             0.0266           106.             76.7-122       WG725704 
Chloromethane                           mg/kg       .025             0.0272           109.             63.4-131       WG725704 
cis-1,2-Dichloroethene                  mg/kg       .025             0.0271           108.             78.2-119       WG725704 
cis-1,3-Dichloropropene                 mg/kg       .025             0.0279           112.             79.6-120       WG725704 
Di-isopropyl ether                      mg/kg       .025             0.0298           119.             70.4-133       WG725704 
Dibromomethane                          mg/kg       .025             0.0269           108.             79.4-120       WG725704 
Dichlorodifluoromethane                 mg/kg       .025             0.0286           115.             57.1-137       WG725704 
Ethylbenzene                            mg/kg       .025             0.0265           106.             79.7-122       WG725704 
Hexachloro-1,3-butadiene                mg/kg       .025             0.0274           110.             68.2-123       WG725704 
Isopropylbenzene                        mg/kg       .025             0.0268           107.             80-135         WG725704 
Methyl tert-butyl ether                 mg/kg       .025             0.0290           116.             73-129         WG725704 
Methylene Chloride                      mg/kg       .025             0.0260           104.             72.6-120       WG725704 
n-Butylbenzene                          mg/kg       .025             0.0282           113.             77.5-126       WG725704 
n-Propylbenzene                         mg/kg       .025             0.0266           107.             77.9-123       WG725704 
Naphthalene                             mg/kg       .025             0.0282           113.             69.8-128       WG725704 
p-Isopropyltoluene                      mg/kg       .025             0.0271           108.             75.8-129       WG725704 
sec-Butylbenzene                        mg/kg       .025             0.0266           106.             75.8-126       WG725704 
Styrene                                 mg/kg       .025             0.0272           109.             82.4-126       WG725704 
tert-Butylbenzene                       mg/kg       .025             0.0263           105.             76.4-126       WG725704 
Tetrachloroethene                       mg/kg       .025             0.0261           104.             73.9-125       WG725704 
Toluene                                 mg/kg       .025             0.0269           108.             79.7-118       WG725704 
trans-1,2-Dichloroethene                mg/kg       .025             0.0269           108.             73.8-122       WG725704 
trans-1,3-Dichloropropene               mg/kg       .025             0.0268           107.             75.9-124       WG725704 
Trichloroethene                         mg/kg       .025             0.0273           109.             77.9-118       WG725704 
Trichlorofluoromethane                  mg/kg       .025             0.0269           108.             67.7-131       WG725704 
Vinyl chloride                          mg/kg       .025             0.0301           120.             66.7-130       WG725704 
Xylenes, Total                          mg/kg       .075             0.0808           108.             78.8-121       WG725704 
4-Bromofluorobenzene                                                                  101.0            71-126         WG725704 
Dibromofluoromethane                                                                  103.0            78.3-121       WG725704 
Toluene-d8                                                                            104.0            88.5-111       WG725704 
a,a,a-Trifluorotoluene                                                                100.0            85-114         WG725704 

Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

1,1,1,2-Tetrachloroethane               mg/kg  0.0242     0.0253     97.0           72.9-124     4.46        20       WG724939 
1,1,1-Trichloroethane                   mg/kg  0.0250     0.0246     100.           73.7-124     1.62        20       WG724939 
1,1,2,2-Tetrachloroethane               mg/kg  0.0223     0.0247     89.0           69.4-122     10.1        20       WG724939 
1,1,2-Trichloroethane                   mg/kg  0.0234     0.0249     94.0           79.1-118     5.96        20       WG724939 
1,1,2-Trichlorotrifluoroethane          mg/kg  0.0251     0.0254     100.           70-146       1.36        20       WG724939 
1,1-Dichloroethane                      mg/kg  0.0249     0.0250     100.           75-124       0.0600      20       WG724939 
1,1-Dichloroethene                      mg/kg  0.0244     0.0244     97.0           70.4-129     0.0500      20       WG724939 
1,1-Dichloropropene                     mg/kg  0.0249     0.0248     100.           74.9-124     0.500       20       WG724939 
1,2,3-Trichlorobenzene                  mg/kg  0.0261     0.0264     104.           69.3-131     1.11        20       WG724939 
1,2,3-Trichloropropane                  mg/kg  0.0219     0.0237     87.0           71.4-123     8.15        20       WG724939 
1,2,3-Trimethylbenzene                  mg/kg  0.0254     0.0252     102.           73.6-113     0.750       20       WG724939 
1,2,4-Trichlorobenzene                  mg/kg  0.0261     0.0260     104.           71.9-137     0.370       20       WG724939 
1,2,4-Trimethylbenzene                  mg/kg  0.0245     0.0259     98.0           75.5-122     5.62        20       WG724939 
1,2-Dibromo-3-Chloropropane             mg/kg  0.0209     0.0234     84.0           62.8-133     10.9        20       WG724939 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

1,2-Dibromoethane                       mg/kg  0.0227     0.0246     91.0           78.6-120     7.99        20       WG724939 
1,2-Dichlorobenzene                     mg/kg  0.0248     0.0246     99.0           78.3-118     0.800       20       WG724939 
1,2-Dichloroethane                      mg/kg  0.0247     0.0252     99.0           70.1-124     2.06        20       WG724939 
1,2-Dichloropropane                     mg/kg  0.0252     0.0252     101.           77.9-119     0.220       20       WG724939 
1,3,5-Trimethylbenzene                  mg/kg  0.0246     0.0257     98.0           75.9-124     4.28        20       WG724939 
1,3-Dichlorobenzene                     mg/kg  0.0241     0.0250     96.0           72-126       3.64        20       WG724939 
1,3-Dichloropropane                     mg/kg  0.0230     0.0247     92.0           79.1-117     6.86        20       WG724939 
1,4-Dichlorobenzene                     mg/kg  0.0250     0.0250     100.           78.3-117     0.140       20       WG724939 
2,2-Dichloropropane                     mg/kg  0.0232     0.0232     93.0           61.3-136     0.0300      20       WG724939 
2-Butanone (MEK)                        mg/kg  0.103      0.111      82.0           53.7-153     7.64        21.2     WG724939 
2-Chloroethyl vinyl ether               mg/kg  0.0963     0.0962     77.0           37.7-157     0.0700      20       WG724939 
2-Chlorotoluene                         mg/kg  0.0239     0.0251     96.0           75.6-121     4.82        20       WG724939 
4-Chlorotoluene                         mg/kg  0.0246     0.0250     98.0           77.3-120     1.68        20       WG724939 
4-Methyl-2-pentanone (MIBK)             mg/kg  0.115      0.123      92.0           70.4-137     6.61        20       WG724939 
Acetone                                 mg/kg  0.0968     0.108      77.0           35.1-175     10.6        26.1     WG724939 
Acrylonitrile                           mg/kg  0.109      0.116      87.0           56.4-128     6.72        20       WG724939 
Benzene                                 mg/kg  0.0244     0.0242     98.0           77.1-121     0.950       20       WG724939 
Bromobenzene                            mg/kg  0.0237     0.0247     95.0           78.2-115     4.00        20       WG724939 
Bromodichloromethane                    mg/kg  0.0243     0.0238     97.0           74.9-115     2.40        20       WG724939 
Bromoform                               mg/kg  0.0218     0.0237     87.0           65.9-132     8.49        20       WG724939 
Bromomethane                            mg/kg  0.0264     0.0289     106.           48.7-165     8.88        20       WG724939 
Carbon tetrachloride                    mg/kg  0.0245     0.0244     98.0           70-124       0.690       20       WG724939 
Chlorobenzene                           mg/kg  0.0244     0.0253     97.0           79.1-119     3.69        20       WG724939 
Chlorodibromomethane                    mg/kg  0.0235     0.0252     94.0           73.5-121     6.89        20       WG724939 
Chloroethane                            mg/kg  0.0251     0.0268     100.           66.2-132     6.56        20       WG724939 
Chloroform                              mg/kg  0.0241     0.0241     96.0           76.7-122     0.0500      20       WG724939 
Chloromethane                           mg/kg  0.0225     0.0220     90.0           63.4-131     2.27        20       WG724939 
cis-1,2-Dichloroethene                  mg/kg  0.0246     0.0246     98.0           78.2-119     0.0200      20       WG724939 
cis-1,3-Dichloropropene                 mg/kg  0.0248     0.0250     99.0           79.6-120     0.450       20       WG724939 
Di-isopropyl ether                      mg/kg  0.0254     0.0254     102.           70.4-133     0.270       20       WG724939 
Dibromomethane                          mg/kg  0.0240     0.0240     96.0           79.4-120     0.200       20       WG724939 
Dichlorodifluoromethane                 mg/kg  0.0241     0.0245     96.0           57.1-137     1.64        20       WG724939 
Ethylbenzene                            mg/kg  0.0242     0.0253     97.0           79.7-122     4.34        20       WG724939 
Hexachloro-1,3-butadiene                mg/kg  0.0260     0.0246     104.           68.2-123     5.20        20       WG724939 
Isopropylbenzene                        mg/kg  0.0244     0.0254     98.0           80-135       4.27        20       WG724939 
Methyl tert-butyl ether                 mg/kg  0.0242     0.0247     97.0           73-129       2.38        20       WG724939 
Methylene Chloride                      mg/kg  0.0235     0.0229     94.0           72.6-120     2.54        20       WG724939 
n-Butylbenzene                          mg/kg  0.0264     0.0259     106.           77.5-126     1.99        20       WG724939 
n-Propylbenzene                         mg/kg  0.0244     0.0254     97.0           77.9-123     4.17        20       WG724939 
Naphthalene                             mg/kg  0.0244     0.0249     98.0           69.8-128     1.95        20       WG724939 
p-Isopropyltoluene                      mg/kg  0.0250     0.0257     100.           75.8-129     3.03        20       WG724939 
sec-Butylbenzene                        mg/kg  0.0246     0.0254     98.0           75.8-126     3.38        20       WG724939 
Styrene                                 mg/kg  0.0250     0.0259     100.           82.4-126     3.28        20       WG724939 
tert-Butylbenzene                       mg/kg  0.0240     0.0248     96.0           76.4-126     3.25        20       WG724939 
Tetrachloroethene                       mg/kg  0.0237     0.0249     95.0           73.9-125     4.84        20       WG724939 
Toluene                                 mg/kg  0.0243     0.0241     97.0           79.7-118     0.760       20       WG724939 
trans-1,2-Dichloroethene                mg/kg  0.0239     0.0238     95.0           73.8-122     0.300       20       WG724939 
trans-1,3-Dichloropropene               mg/kg  0.0240     0.0247     96.0           75.9-124     2.76        20       WG724939 
Trichloroethene                         mg/kg  0.0247     0.0250     99.0           77.9-118     0.890       20       WG724939 
Trichlorofluoromethane                  mg/kg  0.0254     0.0256     102.           67.7-131     0.960       20       WG724939 
Vinyl chloride                          mg/kg  0.0258     0.0257     103.           66.7-130     0.130       20       WG724939 
Xylenes, Total                          mg/kg  0.0732     0.0763     98.0           78.8-121     4.15        20       WG724939 
4-Bromofluorobenzene                                                  96.90         71-126                            WG724939 
Dibromofluoromethane                                                  99.90         78.3-121                          WG724939 
Toluene-d8                                                           104.0          88.5-111                          WG724939 
a,a,a-Trifluorotoluene                                               101.0          85-114                            WG724939 

1,1,1,2-Tetrachloroethane               mg/l   0.0230     0.0271     92.0           74.2-124     16.2        20       WG724917 
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

1,1,1-Trichloroethane                   mg/l   0.0260     0.0302     104.           73.2-123     15.2        20       WG724917 
1,1,2,2-Tetrachloroethane               mg/l   0.0239     0.0281     96.0           70.7-122     16.1        20       WG724917 
1,1,2-Trichloroethane                   mg/l   0.0219     0.0263     88.0           77.7-118     17.9        20       WG724917 
1,1,2-Trichlorotrifluoroethane          mg/l   0.0249     0.0293     100.           67.2-143     16.4        20       WG724917 
1,1-Dichloroethane                      mg/l   0.0253     0.0299     101.           70.7-126     16.9        20       WG724917 
1,1-Dichloroethene                      mg/l   0.0229     0.0272     92.0           67.8-129     17.2        20       WG724917 
1,1-Dichloropropene                     mg/l   0.0236     0.0280     94.0           73.1-125     17.1        20       WG724917 
1,2,3-Trichlorobenzene                  mg/l   0.0245     0.0274     98.0           64.9-135     11.5        20       WG724917 
1,2,3-Trichloropropane                  mg/l   0.0235     0.0278     94.0           71.8-121     16.5        20       WG724917 
1,2,3-Trimethylbenzene                  mg/l   0.0222     0.0258     89.0           72.3-116     14.8        20       WG724917 
1,2,4-Trichlorobenzene                  mg/l   0.0252     0.0280     101.           69.7-136     10.3        20       WG724917 
1,2,4-Trimethylbenzene                  mg/l   0.0253     0.0284     101.           75-123       11.6        20       WG724917 
1,2-Dibromo-3-Chloropropane             mg/l   0.0218     0.0268     87.0           65.4-128     20.4*       20       WG724917 
1,2-Dibromoethane                       mg/l   0.0212     0.0251     85.0           76.6-121     16.6        20       WG724917 
1,2-Dichlorobenzene                     mg/l   0.0221     0.0259     88.0           78.4-117     15.9        20       WG724917 
1,2-Dichloroethane                      mg/l   0.0246     0.0289     98.0           68.8-124     16.2        20       WG724917 
1,2-Dichloropropane                     mg/l   0.0240     0.0284     96.0           76.5-119     16.8        20       WG724917 
1,3,5-Trimethylbenzene                  mg/l   0.0250     0.0281     100.           75.6-124     11.5        20       WG724917 
1,3-Dichlorobenzene                     mg/l   0.0243     0.0274     97.0           70.8-128     11.8        20       WG724917 
1,3-Dichloropropane                     mg/l   0.0209     0.0243     83.0           77.4-117     15.2        20       WG724917 
1,4-Dichlorobenzene                     mg/l   0.0214     0.0255     86.0           78.8-115     17.5        20       WG724917 
2,2-Dichloropropane                     mg/l   0.0297     0.0326     119.           62.4-133     9.27        20       WG724917 
2-Butanone (MEK)                        mg/l   0.126      0.153      101.           55-149       19.2        20       WG724917 
2-Chloroethyl vinyl ether               mg/l   0.111      0.134      89.0           43.8-150     19.0        20       WG724917 
2-Chlorotoluene                         mg/l   0.0234     0.0274     93.0           74.7-122     15.7        20       WG724917 
4-Chlorotoluene                         mg/l   0.0246     0.0277     98.0           77.5-120     11.9        20       WG724917 
4-Methyl-2-pentanone (MIBK)             mg/l   0.134      0.164      107.           70.5-133     20.0        20       WG724917 
Acetone                                 mg/l   0.110      0.128      88.0           35.6-163     15.2        23.9     WG724917 
Acrolein                                mg/l   0.119      0.142      95.0           10-190       17.0        28.1     WG724917 
Acrylonitrile                           mg/l   0.124      0.144      99.0           55.2-130     15.3        20       WG724917 
Benzene                                 mg/l   0.0236     0.0279     94.0           74.8-121     17.0        20       WG724917 
Bromobenzene                            mg/l   0.0224     0.0260     90.0           77.5-116     14.8        20       WG724917 
Bromodichloromethane                    mg/l   0.0246     0.0293     98.0           75.1-116     17.5        20       WG724917 
Bromoform                               mg/l   0.0235     0.0273     94.0           67.5-130     14.9        20       WG724917 
Bromomethane                            mg/l   0.0249     0.0295     100.           49.9-162     16.8        20       WG724917 
Carbon tetrachloride                    mg/l   0.0244     0.0289     98.0           70.2-123     17.0        20       WG724917 
Chlorobenzene                           mg/l   0.0221     0.0254     88.0           78.1-119     14.1        20       WG724917 
Chlorodibromomethane                    mg/l   0.0221     0.0259     88.0           74-121       15.8        20       WG724917 
Chloroethane                            mg/l   0.0249     0.0292     100.           61.7-135     15.8        20       WG724917 
Chloroform                              mg/l   0.0252     0.0298     101.           76-121       17.0        20       WG724917 
Chloromethane                           mg/l   0.0194     0.0228     78.0           61.5-129     16.0        20       WG724917 
cis-1,2-Dichloroethene                  mg/l   0.0251     0.0295     100.           76-119       16.3        20       WG724917 
cis-1,3-Dichloropropene                 mg/l   0.0243     0.0287     97.0           78.2-120     16.6        20       WG724917 
Di-isopropyl ether                      mg/l   0.0266     0.0308     106.           65.6-132     14.6        20       WG724917 
Dibromomethane                          mg/l   0.0230     0.0274     92.0           79.5-118     17.7        20       WG724917 
Dichlorodifluoromethane                 mg/l   0.0236     0.0269     94.0           54.8-135     13.2        20       WG724917 
Ethylbenzene                            mg/l   0.0229     0.0270     91.0           78.8-122     16.5        20       WG724917 
Hexachloro-1,3-butadiene                mg/l   0.0251     0.0269     100.           64.7-129     7.14        20       WG724917 
Isopropylbenzene                        mg/l   0.0246     0.0282     98.0           78.6-132     13.9        20       WG724917 
Methyl tert-butyl ether                 mg/l   0.0272     0.0319     109.           71.2-126     15.7        20       WG724917 
Methylene Chloride                      mg/l   0.0230     0.0270     92.0           70.3-120     16.4        20       WG724917 
n-Butylbenzene                          mg/l   0.0252     0.0294     101.           76.2-126     15.5        20       WG724917 
n-Propylbenzene                         mg/l   0.0240     0.0274     96.0           78.2-122     13.1        20       WG724917 
Naphthalene                             mg/l   0.0238     0.0277     95.0           68.4-128     15.0        20       WG724917 
p-Isopropyltoluene                      mg/l   0.0273     0.0302     109.           74-131       10.1        20       WG724917 
sec-Butylbenzene                        mg/l   0.0261     0.0290     104.           74.4-127     10.5        20       WG724917 
Styrene                                 mg/l   0.0248     0.0285     99.0           80.4-126     14.1        20       WG724917 
tert-Butylbenzene                       mg/l   0.0253     0.0286     101.           75.3-126     12.5        20       WG724917 
Tetrachloroethene                       mg/l   0.0204     0.0236     81.0           72.6-126     14.6        20       WG724917 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

Toluene                                 mg/l   0.0221     0.0263     88.0           79.7-116     17.3        20       WG724917 
trans-1,2-Dichloroethene                mg/l   0.0222     0.0261     89.0           72.6-121     16.2        20       WG724917 
trans-1,3-Dichloropropene               mg/l   0.0237     0.0279     95.0           74.3-123     16.2        20       WG724917 
Trichloroethene                         mg/l   0.0221     0.0261     88.0           77.7-118     16.6        20       WG724917 
Trichlorofluoromethane                  mg/l   0.0247     0.0294     99.0           63.5-135     17.5        20       WG724917 
Vinyl chloride                          mg/l   0.0216     0.0257     86.0           65.9-128     17.6        20       WG724917 
Xylenes, Total                          mg/l   0.0704     0.0812     94.0           78.7-121     14.2        20       WG724917 
4-Bromofluorobenzene                                                 109.0          71-126                            WG724917 
Dibromofluoromethane                                                 112.0          78.3-121                          WG724917 
Toluene-d8                                                           110.0          88.5-111                          WG724917 
a,a,a-Trifluorotoluene                                               108.0          85-114                            WG724917 

1,1,1,2-Tetrachloroethane               mg/kg  0.0254     0.0264     102.           72.9-124     4.01        20       WG725704 
1,1,1-Trichloroethane                   mg/kg  0.0258     0.0275     103.           73.7-124     6.12        20       WG725704 
1,1,2,2-Tetrachloroethane               mg/kg  0.0254     0.0259     102.           69.4-122     1.98        20       WG725704 
1,1,2-Trichloroethane                   mg/kg  0.0257     0.0266     103.           79.1-118     3.49        20       WG725704 
1,1,2-Trichlorotrifluoroethane          mg/kg  0.0260     0.0274     104.           70-146       5.19        20       WG725704 
1,1-Dichloroethane                      mg/kg  0.0268     0.0280     107.           75-124       4.23        20       WG725704 
1,1-Dichloroethene                      mg/kg  0.0261     0.0275     104.           70.4-129     5.23        20       WG725704 
1,1-Dichloropropene                     mg/kg  0.0265     0.0280     106.           74.9-124     5.36        20       WG725704 
1,2,3-Trichlorobenzene                  mg/kg  0.0271     0.0288     108.           69.3-131     5.93        20       WG725704 
1,2,3-Trichloropropane                  mg/kg  0.0250     0.0253     100.           71.4-123     0.970       20       WG725704 
1,2,3-Trimethylbenzene                  mg/kg  0.0262     0.0278     105.           73.6-113     6.20        20       WG725704 
1,2,4-Trichlorobenzene                  mg/kg  0.0269     0.0289     108.           71.9-137     7.10        20       WG725704 
1,2,4-Trimethylbenzene                  mg/kg  0.0264     0.0270     106.           75.5-122     2.05        20       WG725704 
1,2-Dibromo-3-Chloropropane             mg/kg  0.0231     0.0257     92.0           62.8-133     10.7        20       WG725704 
1,2-Dibromoethane                       mg/kg  0.0256     0.0259     102.           78.6-120     1.11        20       WG725704 
1,2-Dichlorobenzene                     mg/kg  0.0256     0.0272     102.           78.3-118     6.16        20       WG725704 
1,2-Dichloroethane                      mg/kg  0.0258     0.0274     103.           70.1-124     6.03        20       WG725704 
1,2-Dichloropropane                     mg/kg  0.0265     0.0284     106.           77.9-119     6.77        20       WG725704 
1,3,5-Trimethylbenzene                  mg/kg  0.0265     0.0271     106.           75.9-124     2.15        20       WG725704 
1,3-Dichlorobenzene                     mg/kg  0.0258     0.0263     103.           72-126       2.20        20       WG725704 
1,3-Dichloropropane                     mg/kg  0.0258     0.0270     103.           79.1-117     4.53        20       WG725704 
1,4-Dichlorobenzene                     mg/kg  0.0259     0.0271     104.           78.3-117     4.45        20       WG725704 
2,2-Dichloropropane                     mg/kg  0.0237     0.0253     95.0           61.3-136     6.50        20       WG725704 
2-Butanone (MEK)                        mg/kg  0.126      0.136      100.           53.7-153     8.05        21.2     WG725704 
2-Chloroethyl vinyl ether               mg/kg  0.168      0.182      134.           37.7-157     8.45        20       WG725704 
2-Chlorotoluene                         mg/kg  0.0254     0.0260     101.           75.6-121     2.64        20       WG725704 
4-Chlorotoluene                         mg/kg  0.0265     0.0274     106.           77.3-120     3.25        20       WG725704 
4-Methyl-2-pentanone (MIBK)             mg/kg  0.135      0.145      108.           70.4-137     7.16        20       WG725704 
Acetone                                 mg/kg  0.117      0.126      93.0           35.1-175     7.91        26.1     WG725704 
Acrylonitrile                           mg/kg  0.132      0.141      105.           56.4-128     6.69        20       WG725704 
Benzene                                 mg/kg  0.0264     0.0278     105.           77.1-121     5.23        20       WG725704 
Bromobenzene                            mg/kg  0.0255     0.0266     102.           78.2-115     4.07        20       WG725704 
Bromodichloromethane                    mg/kg  0.0247     0.0259     99.0           74.9-115     4.78        20       WG725704 
Bromoform                               mg/kg  0.0230     0.0240     92.0           65.9-132     4.28        20       WG725704 
Bromomethane                            mg/kg  0.0225     0.0234     90.0           48.7-165     4.03        20       WG725704 
Carbon tetrachloride                    mg/kg  0.0253     0.0269     101.           70-124       5.83        20       WG725704 
Chlorobenzene                           mg/kg  0.0257     0.0265     103.           79.1-119     2.91        20       WG725704 
Chlorodibromomethane                    mg/kg  0.0255     0.0256     102.           73.5-121     0.590       20       WG725704 
Chloroethane                            mg/kg  0.0254     0.0277     102.           66.2-132     8.47        20       WG725704 
Chloroform                              mg/kg  0.0251     0.0266     100.           76.7-122     5.67        20       WG725704 
Chloromethane                           mg/kg  0.0256     0.0272     102.           63.4-131     6.02        20       WG725704 
cis-1,2-Dichloroethene                  mg/kg  0.0258     0.0271     103.           78.2-119     4.67        20       WG725704 
cis-1,3-Dichloropropene                 mg/kg  0.0262     0.0279     105.           79.6-120     6.39        20       WG725704 
Di-isopropyl ether                      mg/kg  0.0282     0.0298     113.           70.4-133     5.63        20       WG725704 
Dibromomethane                          mg/kg  0.0254     0.0269     102.           79.4-120     5.76        20       WG725704 
Dichlorodifluoromethane                 mg/kg  0.0270     0.0286     108.           57.1-137     5.73        20       WG725704 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

Ethylbenzene                            mg/kg  0.0258     0.0265     103.           79.7-122     2.76        20       WG725704 
Hexachloro-1,3-butadiene                mg/kg  0.0255     0.0274     102.           68.2-123     7.24        20       WG725704 
Isopropylbenzene                        mg/kg  0.0261     0.0268     104.           80-135       2.59        20       WG725704 
Methyl tert-butyl ether                 mg/kg  0.0270     0.0290     108.           73-129       7.08        20       WG725704 
Methylene Chloride                      mg/kg  0.0250     0.0260     100.           72.6-120     3.92        20       WG725704 
n-Butylbenzene                          mg/kg  0.0264     0.0282     106.           77.5-126     6.66        20       WG725704 
n-Propylbenzene                         mg/kg  0.0258     0.0266     103.           77.9-123     3.15        20       WG725704 
Naphthalene                             mg/kg  0.0268     0.0282     107.           69.8-128     5.08        20       WG725704 
p-Isopropyltoluene                      mg/kg  0.0264     0.0271     106.           75.8-129     2.48        20       WG725704 
sec-Butylbenzene                        mg/kg  0.0259     0.0266     103.           75.8-126     2.76        20       WG725704 
Styrene                                 mg/kg  0.0268     0.0272     107.           82.4-126     1.40        20       WG725704 
tert-Butylbenzene                       mg/kg  0.0254     0.0263     102.           76.4-126     3.43        20       WG725704 
Tetrachloroethene                       mg/kg  0.0252     0.0261     101.           73.9-125     3.63        20       WG725704 
Toluene                                 mg/kg  0.0255     0.0269     102.           79.7-118     5.28        20       WG725704 
trans-1,2-Dichloroethene                mg/kg  0.0258     0.0269     103.           73.8-122     4.47        20       WG725704 
trans-1,3-Dichloropropene               mg/kg  0.0254     0.0268     102.           75.9-124     5.49        20       WG725704 
Trichloroethene                         mg/kg  0.0257     0.0273     103.           77.9-118     6.33        20       WG725704 
Trichlorofluoromethane                  mg/kg  0.0247     0.0269     99.0           67.7-131     8.38        20       WG725704 
Vinyl chloride                          mg/kg  0.0282     0.0301     113.           66.7-130     6.38        20       WG725704 
Xylenes, Total                          mg/kg  0.0777     0.0808     104.           78.8-121     3.98        20       WG725704 
4-Bromofluorobenzene                                                 102.0          71-126                            WG725704 
Dibromofluoromethane                                                 104.0          78.3-121                          WG725704 
Toluene-d8                                                           105.0          88.5-111                          WG725704 
a,a,a-Trifluorotoluene                                               100.0          85-114                            WG725704 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

1,1,1,2-Tetrachloroethane               mg/kg    0.552     0.0       .025    93.0         64-128       L702753-01     WG724939 
1,1,1-Trichloroethane                   mg/kg    0.549     0.0       .025    92.0         58.7-134     L702753-01     WG724939 
1,1,2,2-Tetrachloroethane               mg/kg    0.543     0.0       .025    91.0         56-132       L702753-01     WG724939 
1,1,2-Trichloroethane                   mg/kg    0.539     0.0       .025    91.0         66.3-125     L702753-01     WG724939 
1,1,2-Trichlorotrifluoroethane          mg/kg    0.550     0.0       .025    93.0         54.8-154     L702753-01     WG724939 
1,1-Dichloroethane                      mg/kg    0.566     0.0       .025    95.0         58.5-132     L702753-01     WG724939 
1,1-Dichloroethene                      mg/kg    0.530     0.0       .025    89.0         51.1-140     L702753-01     WG724939 
1,1-Dichloropropene                     mg/kg    0.528     0.0       .025    89.0         57.3-136     L702753-01     WG724939 
1,2,3-Trichlorobenzene                  mg/kg    0.622     0.0       .025    100.         59.1-138     L702753-01     WG724939 
1,2,3-Trichloropropane                  mg/kg    0.531     0.0       .025    89.0         61.4-128     L702753-01     WG724939 
1,2,3-Trimethylbenzene                  mg/kg    0.569     0.0       .025    96.0         61.3-122     L702753-01     WG724939 
1,2,4-Trichlorobenzene                  mg/kg    0.630     0.0       .025    110.         63.6-143     L702753-01     WG724939 
1,2,4-Trimethylbenzene                  mg/kg    0.571     0.0       .025    96.0         57.4-137     L702753-01     WG724939 
1,2-Dibromo-3-Chloropropane             mg/kg    0.494     0.0       .025    83.0         57.3-136     L702753-01     WG724939 
1,2-Dibromoethane                       mg/kg    0.521     0.0       .025    88.0         67.1-125     L702753-01     WG724939 
1,2-Dichlorobenzene                     mg/kg    0.564     0.0       .025    95.0         68.2-123     L702753-01     WG724939 
1,2-Dichloroethane                      mg/kg    0.573     0.0       .025    97.0         60-126       L702753-01     WG724939 
1,2-Dichloropropane                     mg/kg    0.563     0.0       .025    95.0         64.2-123     L702753-01     WG724939 
1,3,5-Trimethylbenzene                  mg/kg    0.570     0.0       .025    96.0         63.6-132     L702753-01     WG724939 
1,3-Dichlorobenzene                     mg/kg    0.574     0.0       .025    97.0         63.1-131     L702753-01     WG724939 
1,3-Dichloropropane                     mg/kg    0.535     0.0       .025    90.0         67.9-121     L702753-01     WG724939 
1,4-Dichlorobenzene                     mg/kg    0.577     0.0       .025    97.0         68.6-123     L702753-01     WG724939 
2,2-Dichloropropane                     mg/kg    0.526     0.0       .025    88.0         50.5-144     L702753-01     WG724939 
2-Butanone (MEK)                        mg/kg    2.65      0.0285    .125    88.0         22.4-138     L702753-01     WG724939 
2-Chloroethyl vinyl ether               mg/kg    2.36      0.0       .125    80.0         10-155       L702753-01     WG724939 
2-Chlorotoluene                         mg/kg    0.553     0.0       .025    93.0         63.6-128     L702753-01     WG724939 
4-Chlorotoluene                         mg/kg    0.570     0.0       .025    96.0         65.7-127     L702753-01     WG724939 
4-Methyl-2-pentanone (MIBK)             mg/kg    2.75      0.0       .125    93.0         60.8-140     L702753-01     WG724939 
Acetone                                 mg/kg    2.54      0.271     .125    76.0         10-130       L702753-01     WG724939 
Acrylonitrile                           mg/kg    2.72      0.0       .125    92.0         49.4-133     L702753-01     WG724939 
Benzene                                 mg/kg    0.544     0.000717  .025    92.0         54.3-133     L702753-01     WG724939 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Bromobenzene                            mg/kg    0.553     0.0       .025    93.0         63.9-124     L702753-01     WG724939 
Bromodichloromethane                    mg/kg    0.524     0.0       .025    88.0         63.9-121     L702753-01     WG724939 
Bromoform                               mg/kg    0.501     0.0       .025    84.0         59.5-134     L702753-01     WG724939 
Bromomethane                            mg/kg    0.400     0.0       .025    67.0         41.7-155     L702753-01     WG724939 
Carbon tetrachloride                    mg/kg    0.518     0.0       .025    87.0         55.7-134     L702753-01     WG724939 
Chlorobenzene                           mg/kg    0.548     0.0       .025    92.0         67-125       L702753-01     WG724939 
Chlorodibromomethane                    mg/kg    0.532     0.0       .025    90.0         64.3-125     L702753-01     WG724939 
Chloroethane                            mg/kg    0.0594    0.0       .025    10.0*        51.5-136     L702753-01     WG724939 
Chloroform                              mg/kg    0.546     0.0       .025    92.0         63-129       L702753-01     WG724939 
Chloromethane                           mg/kg    0.497     0.0       .025    84.0         42.4-135     L702753-01     WG724939 
cis-1,2-Dichloroethene                  mg/kg    0.546     0.0       .025    92.0         59.2-129     L702753-01     WG724939 
cis-1,3-Dichloropropene                 mg/kg    0.556     0.0       .025    94.0         66.4-125     L702753-01     WG724939 
Di-isopropyl ether                      mg/kg    0.586     0.0       .025    99.0         56.9-136     L702753-01     WG724939 
Dibromomethane                          mg/kg    0.541     0.0       .025    91.0         68.2-124     L702753-01     WG724939 
Dichlorodifluoromethane                 mg/kg    0.197     0.0       .025    33.0*        40.6-144     L702753-01     WG724939 
Ethylbenzene                            mg/kg    0.540     0.0       .025    91.0         61.4-133     L702753-01     WG724939 
Hexachloro-1,3-butadiene                mg/kg    0.585     0.0       .025    98.0         55.1-136     L702753-01     WG724939 
Isopropylbenzene                        mg/kg    0.553     0.0       .025    93.0         66.8-141     L702753-01     WG724939 
Methyl tert-butyl ether                 mg/kg    0.577     0.0       .025    97.0         57.7-134     L702753-01     WG724939 
Methylene Chloride                      mg/kg    0.518     0.0       .025    87.0         58.1-122     L702753-01     WG724939 
n-Butylbenzene                          mg/kg    0.583     0.0       .025    98.0         62.7-140     L702753-01     WG724939 
n-Propylbenzene                         mg/kg    0.560     0.0       .025    94.0         10-176       L702753-01     WG724939 
Naphthalene                             mg/kg    0.563     0.0       .025    95.0         58-135       L702753-01     WG724939 
p-Isopropyltoluene                      mg/kg    0.576     0.0       .025    97.0         63.2-139     L702753-01     WG724939 
sec-Butylbenzene                        mg/kg    0.565     0.0       .025    95.0         62.2-136     L702753-01     WG724939 
Styrene                                 mg/kg    0.576     0.0       .025    97.0         66.8-133     L702753-01     WG724939 
tert-Butylbenzene                       mg/kg    0.549     0.0       .025    92.0         63.3-134     L702753-01     WG724939 
Tetrachloroethene                       mg/kg    0.520     0.0       .025    88.0         53-139       L702753-01     WG724939 
Toluene                                 mg/kg    0.536     0.00149   .025    90.0         61.4-130     L702753-01     WG724939 
trans-1,2-Dichloroethene                mg/kg    0.507     0.0       .025    85.0         56.5-129     L702753-01     WG724939 
trans-1,3-Dichloropropene               mg/kg    0.539     0.0       .025    91.0         64.1-128     L702753-01     WG724939 
Trichloroethene                         mg/kg    0.538     0.0       .025    91.0         44.1-149     L702753-01     WG724939 
Trichlorofluoromethane                  mg/kg    0.0337    0.0       .025    5.70*        49.6-145     L702753-01     WG724939 
Vinyl chloride                          mg/kg    0.556     0.0       .025    94.0         47.8-137     L702753-01     WG724939 
Xylenes, Total                          mg/kg    1.64      0.00149   .075    92.0         63.3-131     L702753-01     WG724939 
4-Bromofluorobenzene                                                         101.0        71-126                      WG724939 
Dibromofluoromethane                                                         103.0        78.3-121                    WG724939 
Toluene-d8                                                                   104.0        88.5-111                    WG724939 
a,a,a-Trifluorotoluene                                                        99.20       85-114                      WG724939 

1,1,1,2-Tetrachloroethane               mg/l     0.0298    0.0       .025    120.         64-128       L702942-06     WG724917 
1,1,1-Trichloroethane                   mg/l     0.0376    0.0       .025    150.*        58.7-134     L702942-06     WG724917 
1,1,2,2-Tetrachloroethane               mg/l     0.0323    0.0       .025    130.         56-132       L702942-06     WG724917 
1,1,2-Trichloroethane                   mg/l     0.0296    0.0       .025    120.         66.3-125     L702942-06     WG724917 
1,1,2-Trichlorotrifluoroethane          mg/l     0.0378    0.0       .025    150.         54.8-154     L702942-06     WG724917 
1,1-Dichloroethane                      mg/l     0.0364    0.0       .025    140.*        58.5-132     L702942-06     WG724917 
1,1-Dichloroethene                      mg/l     0.0375    0.0       .025    150.*        51.1-140     L702942-06     WG724917 
1,1-Dichloropropene                     mg/l     0.0376    0.0       .025    150.*        57.3-136     L702942-06     WG724917 
1,2,3-Trichlorobenzene                  mg/l     0.0301    0.0       .025    120.         59.1-138     L702942-06     WG724917 
1,2,3-Trichloropropane                  mg/l     0.0328    0.0       .025    130.*        61.4-128     L702942-06     WG724917 
1,2,3-Trimethylbenzene                  mg/l     0.0281    0.0       .025    110.         61.3-122     L702942-06     WG724917 
1,2,4-Trichlorobenzene                  mg/l     0.0291    0.0       .025    120.         63.6-143     L702942-06     WG724917 
1,2,4-Trimethylbenzene                  mg/l     0.0331    0.0       .025    130.         57.4-137     L702942-06     WG724917 
1,2-Dibromo-3-Chloropropane             mg/l     0.0319    0.0       .025    130.         57.3-136     L702942-06     WG724917 
1,2-Dibromoethane                       mg/l     0.0301    0.0       .025    120.         67.1-125     L702942-06     WG724917 
1,2-Dichlorobenzene                     mg/l     0.0278    0.0       .025    110.         68.2-123     L702942-06     WG724917 
1,2-Dichloroethane                      mg/l     0.0345    0.0       .025    140.*        60-126       L702942-06     WG724917 
1,2-Dichloropropane                     mg/l     0.0324    0.0       .025    130.*        64.2-123     L702942-06     WG724917 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'

Page 24   of 31 



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
GeoSyntec - Portland, OR                
Barb Lary / Cindy Bartlett                      
621 SW Morrison St., Suite 600                      Quality Assurance Report

Level II
Portland, OR 97205                                                                                           June 11, 2014

L702895

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

1,3,5-Trimethylbenzene                  mg/l     0.0329    0.0       .025    130.         63.6-132     L702942-06     WG724917 
1,3-Dichlorobenzene                     mg/l     0.0305    0.0       .025    120.         63.1-131     L702942-06     WG724917 
1,3-Dichloropropane                     mg/l     0.0286    0.0       .025    120.         67.9-121     L702942-06     WG724917 
1,4-Dichlorobenzene                     mg/l     0.0271    0.0       .025    110.         68.6-123     L702942-06     WG724917 
2,2-Dichloropropane                     mg/l     0.0410    0.0       .025    160.*        50.5-144     L702942-06     WG724917 
2-Butanone (MEK)                        mg/l     0.200     0.0       .125    160.*        22.4-138     L702942-06     WG724917 
2-Chloroethyl vinyl ether               mg/l     0.0412    0.0       .125    33.0         10-155       L702942-06     WG724917 
2-Chlorotoluene                         mg/l     0.0311    0.0       .025    120.         63.6-128     L702942-06     WG724917 
4-Chlorotoluene                         mg/l     0.0315    0.0       .025    130.         65.7-127     L702942-06     WG724917 
4-Methyl-2-pentanone (MIBK)             mg/l     0.198     0.0       .125    160.*        60.8-140     L702942-06     WG724917 
Acetone                                 mg/l     0.173     0.00902   .125    130.*        10-130       L702942-06     WG724917 
Acrolein                                mg/l     0.188     0.0       .125    150.         10-200       L702942-06     WG724917 
Acrylonitrile                           mg/l     0.194     0.0       .125    160.*        49.4-133     L702942-06     WG724917 
Benzene                                 mg/l     0.0354    0.0       .025    140.*        54.3-133     L702942-06     WG724917 
Bromobenzene                            mg/l     0.0297    0.0       .025    120.         63.9-124     L702942-06     WG724917 
Bromodichloromethane                    mg/l     0.0327    0.0       .025    130.*        63.9-121     L702942-06     WG724917 
Bromoform                               mg/l     0.0313    0.0       .025    120.         59.5-134     L702942-06     WG724917 
Bromomethane                            mg/l     0.0420    0.0       .025    170.*        41.7-155     L702942-06     WG724917 
Carbon tetrachloride                    mg/l     0.0368    0.0       .025    150.*        55.7-134     L702942-06     WG724917 
Chlorobenzene                           mg/l     0.0303    0.0       .025    120.         67-125       L702942-06     WG724917 
Chlorodibromomethane                    mg/l     0.0294    0.0       .025    120.         64.3-125     L702942-06     WG724917 
Chloroethane                            mg/l     0.0406    0.0       .025    160.*        51.5-136     L702942-06     WG724917 
Chloroform                              mg/l     0.0347    0.0       .025    140.*        63-129       L702942-06     WG724917 
Chloromethane                           mg/l     0.0357    0.0       .025    140.*        42.4-135     L702942-06     WG724917 
cis-1,2-Dichloroethene                  mg/l     0.0386    0.00280   .025    140.*        59.2-129     L702942-06     WG724917 
cis-1,3-Dichloropropene                 mg/l     0.0327    0.0       .025    130.*        66.4-125     L702942-06     WG724917 
Di-isopropyl ether                      mg/l     0.0355    0.0       .025    140.*        56.9-136     L702942-06     WG724917 
Dibromomethane                          mg/l     0.0326    0.0       .025    130.*        68.2-124     L702942-06     WG724917 
Dichlorodifluoromethane                 mg/l     0.0382    0.0       .025    150.*        40.6-144     L702942-06     WG724917 
Ethylbenzene                            mg/l     0.0323    0.0       .025    130.         61.4-133     L702942-06     WG724917 
Hexachloro-1,3-butadiene                mg/l     0.0317    0.0       .025    130.         55.1-136     L702942-06     WG724917 
Isopropylbenzene                        mg/l     0.0335    0.0       .025    130.         66.8-141     L702942-06     WG724917 
Methyl tert-butyl ether                 mg/l     0.0367    0.0       .025    150.*        57.7-134     L702942-06     WG724917 
Methylene Chloride                      mg/l     0.0337    0.000722  .025    130.*        58.1-122     L702942-06     WG724917 
n-Butylbenzene                          mg/l     0.0324    0.0       .025    130.         62.7-140     L702942-06     WG724917 
n-Propylbenzene                         mg/l     0.0323    0.0       .025    130.         65.9-131     L702942-06     WG724917 
Naphthalene                             mg/l     0.0307    0.0       .025    120.         58-135       L702942-06     WG724917 
p-Isopropyltoluene                      mg/l     0.0354    0.0       .025    140.*        63.2-139     L702942-06     WG724917 
sec-Butylbenzene                        mg/l     0.0343    0.0       .025    140.*        62.2-136     L702942-06     WG724917 
Styrene                                 mg/l     0.0331    0.0       .025    130.         66.8-133     L702942-06     WG724917 
tert-Butylbenzene                       mg/l     0.0336    0.0       .025    130.         63.3-134     L702942-06     WG724917 
Tetrachloroethene                       mg/l     0.0645    0.0371    .025    110.         53-139       L702942-06     WG724917 
Toluene                                 mg/l     0.0326    0.000333  .025    130.         61.4-130     L702942-06     WG724917 
trans-1,2-Dichloroethene                mg/l     0.0363    0.0       .025    140.*        56.5-129     L702942-06     WG724917 
trans-1,3-Dichloropropene               mg/l     0.0317    0.0       .025    130.         64.1-128     L702942-06     WG724917 
Trichloroethene                         mg/l     0.0337    0.00102   .025    130.         44.1-149     L702942-06     WG724917 
Trichlorofluoromethane                  mg/l     0.0396    0.0       .025    160.*        49.6-145     L702942-06     WG724917 
Vinyl chloride                          mg/l     0.0378    0.0       .025    150.*        47.8-137     L702942-06     WG724917 
Xylenes, Total                          mg/l     0.0979    0.0       .075    130.         63.3-131     L702942-06     WG724917 
4-Bromofluorobenzene                                                         109.0        71-126                      WG724917 
Dibromofluoromethane                                                         112.0        78.3-121                    WG724917 
Toluene-d8                                                                   109.0        88.5-111                    WG724917 
a,a,a-Trifluorotoluene                                                       107.0        85-114                      WG724917 

1,1,1,2-Tetrachloroethane               mg/kg    0.125     0.0       .025    100.         64-128       L702905-01     WG725704 
1,1,1-Trichloroethane                   mg/kg    0.125     0.0       .025    100.         58.7-134     L702905-01     WG725704 
1,1,2,2-Tetrachloroethane               mg/kg    0.122     0.0       .025    98.0         56-132       L702905-01     WG725704 
1,1,2-Trichloroethane                   mg/kg    0.122     0.0       .025    98.0         66.3-125     L702905-01     WG725704 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

1,1,2-Trichlorotrifluoroethane          mg/kg    0.124     0.0       .025    99.0         54.8-154     L702905-01     WG725704 
1,1-Dichloroethane                      mg/kg    0.127     0.0       .025    100.         58.5-132     L702905-01     WG725704 
1,1-Dichloroethene                      mg/kg    0.126     0.0       .025    100.         51.1-140     L702905-01     WG725704 
1,1-Dichloropropene                     mg/kg    0.126     0.0       .025    100.         57.3-136     L702905-01     WG725704 
1,2,3-Trichlorobenzene                  mg/kg    0.125     0.0       .025    100.         59.1-138     L702905-01     WG725704 
1,2,3-Trichloropropane                  mg/kg    0.126     0.0       .025    100.         61.4-128     L702905-01     WG725704 
1,2,3-Trimethylbenzene                  mg/kg    0.124     0.0       .025    99.0         61.3-122     L702905-01     WG725704 
1,2,4-Trichlorobenzene                  mg/kg    0.126     0.0       .025    100.         63.6-143     L702905-01     WG725704 
1,2,4-Trimethylbenzene                  mg/kg    0.125     0.0       .025    100.         57.4-137     L702905-01     WG725704 
1,2-Dibromo-3-Chloropropane             mg/kg    0.113     0.0       .025    90.0         57.3-136     L702905-01     WG725704 
1,2-Dibromoethane                       mg/kg    0.122     0.0       .025    98.0         67.1-125     L702905-01     WG725704 
1,2-Dichlorobenzene                     mg/kg    0.121     0.0       .025    97.0         68.2-123     L702905-01     WG725704 
1,2-Dichloroethane                      mg/kg    0.127     0.0       .025    100.         60-126       L702905-01     WG725704 
1,2-Dichloropropane                     mg/kg    0.126     0.0       .025    100.         64.2-123     L702905-01     WG725704 
1,3,5-Trimethylbenzene                  mg/kg    0.124     0.0       .025    99.0         63.6-132     L702905-01     WG725704 
1,3-Dichlorobenzene                     mg/kg    0.122     0.0       .025    98.0         63.1-131     L702905-01     WG725704 
1,3-Dichloropropane                     mg/kg    0.124     0.0       .025    100.         67.9-121     L702905-01     WG725704 
1,4-Dichlorobenzene                     mg/kg    0.124     0.0       .025    99.0         68.6-123     L702905-01     WG725704 
2,2-Dichloropropane                     mg/kg    0.116     0.0       .025    93.0         50.5-144     L702905-01     WG725704 
2-Butanone (MEK)                        mg/kg    0.604     0.00136   .125    96.0         22.4-138     L702905-01     WG725704 
2-Chloroethyl vinyl ether               mg/kg    0.860     0.0       .125    140.         10-155       L702905-01     WG725704 
2-Chlorotoluene                         mg/kg    0.122     0.0       .025    97.0         63.6-128     L702905-01     WG725704 
4-Chlorotoluene                         mg/kg    0.126     0.0       .025    100.         65.7-127     L702905-01     WG725704 
4-Methyl-2-pentanone (MIBK)             mg/kg    0.651     0.0       .125    100.         60.8-140     L702905-01     WG725704 
Acetone                                 mg/kg    0.563     0.103     .125    74.0         10-130       L702905-01     WG725704 
Acrylonitrile                           mg/kg    0.637     0.0       .125    100.         49.4-133     L702905-01     WG725704 
Benzene                                 mg/kg    0.126     0.0       .025    100.         54.3-133     L702905-01     WG725704 
Bromobenzene                            mg/kg    0.122     0.0       .025    98.0         63.9-124     L702905-01     WG725704 
Bromodichloromethane                    mg/kg    0.116     0.0       .025    93.0         63.9-121     L702905-01     WG725704 
Bromoform                               mg/kg    0.111     0.0       .025    89.0         59.5-134     L702905-01     WG725704 
Bromomethane                            mg/kg    0.111     0.0       .025    89.0         41.7-155     L702905-01     WG725704 
Carbon tetrachloride                    mg/kg    0.124     0.0       .025    99.0         55.7-134     L702905-01     WG725704 
Chlorobenzene                           mg/kg    0.125     0.0       .025    100.         67-125       L702905-01     WG725704 
Chlorodibromomethane                    mg/kg    0.123     0.0       .025    98.0         64.3-125     L702905-01     WG725704 
Chloroethane                            mg/kg    0.124     0.0       .025    100.         51.5-136     L702905-01     WG725704 
Chloroform                              mg/kg    0.123     0.0       .025    99.0         63-129       L702905-01     WG725704 
Chloromethane                           mg/kg    0.121     0.0       .025    97.0         42.4-135     L702905-01     WG725704 
cis-1,2-Dichloroethene                  mg/kg    0.125     0.0       .025    100.         59.2-129     L702905-01     WG725704 
cis-1,3-Dichloropropene                 mg/kg    0.126     0.0       .025    100.         66.4-125     L702905-01     WG725704 
Di-isopropyl ether                      mg/kg    0.133     0.0       .025    110.         56.9-136     L702905-01     WG725704 
Dibromomethane                          mg/kg    0.122     0.0       .025    97.0         68.2-124     L702905-01     WG725704 
Dichlorodifluoromethane                 mg/kg    0.129     0.0       .025    100.         40.6-144     L702905-01     WG725704 
Ethylbenzene                            mg/kg    0.126     0.0       .025    100.         61.4-133     L702905-01     WG725704 
Hexachloro-1,3-butadiene                mg/kg    0.114     0.0       .025    91.0         55.1-136     L702905-01     WG725704 
Isopropylbenzene                        mg/kg    0.124     0.0       .025    100.         66.8-141     L702905-01     WG725704 
Methyl tert-butyl ether                 mg/kg    0.130     0.0       .025    100.         57.7-134     L702905-01     WG725704 
Methylene Chloride                      mg/kg    0.117     0.0       .025    94.0         58.1-122     L702905-01     WG725704 
n-Butylbenzene                          mg/kg    0.122     0.0       .025    97.0         62.7-140     L702905-01     WG725704 
n-Propylbenzene                         mg/kg    0.123     0.0       .025    98.0         10-176       L702905-01     WG725704 
Naphthalene                             mg/kg    0.123     0.000675  .025    98.0         58-135       L702905-01     WG725704 
p-Isopropyltoluene                      mg/kg    0.124     0.0       .025    99.0         63.2-139     L702905-01     WG725704 
sec-Butylbenzene                        mg/kg    0.121     0.0       .025    97.0         62.2-136     L702905-01     WG725704 
Styrene                                 mg/kg    0.128     0.0       .025    100.         66.8-133     L702905-01     WG725704 
tert-Butylbenzene                       mg/kg    0.121     0.0       .025    97.0         63.3-134     L702905-01     WG725704 
Tetrachloroethene                       mg/kg    0.121     0.0       .025    97.0         53-139       L702905-01     WG725704 
Toluene                                 mg/kg    0.123     0.0       .025    98.0         61.4-130     L702905-01     WG725704 
trans-1,2-Dichloroethene                mg/kg    0.125     0.0       .025    100.         56.5-129     L702905-01     WG725704 
trans-1,3-Dichloropropene               mg/kg    0.123     0.0       .025    98.0         64.1-128     L702905-01     WG725704 
Trichloroethene                         mg/kg    0.125     0.0       .025    100.         44.1-149     L702905-01     WG725704 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Trichlorofluoromethane                  mg/kg    0.121     0.0       .025    97.0         49.6-145     L702905-01     WG725704 
Vinyl chloride                          mg/kg    0.137     0.0       .025    110.         47.8-137     L702905-01     WG725704 
Xylenes, Total                          mg/kg    0.377     0.000440  .075    100.         63.3-131     L702905-01     WG725704 
4-Bromofluorobenzene                                                         103.0        71-126                      WG725704 
Dibromofluoromethane                                                         103.0        78.3-121                    WG725704 
Toluene-d8                                                                   103.0        88.5-111                    WG725704 
a,a,a-Trifluorotoluene                                                        98.80       85-114                      WG725704 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

1,1,1,2-Tetrachloroethane               mg/kg  0.528    0.552    89.0        64-128      4.29    20    L702753-01     WG724939 
1,1,1-Trichloroethane                   mg/kg  0.571    0.549    96.2        58.7-134    4.05    20    L702753-01     WG724939 
1,1,2,2-Tetrachloroethane               mg/kg  0.504    0.543    84.8        56-132      7.49    22.2  L702753-01     WG724939 
1,1,2-Trichloroethane                   mg/kg  0.540    0.539    90.9        66.3-125    0.100   20    L702753-01     WG724939 
1,1,2-Trichlorotrifluoroethane          mg/kg  0.561    0.550    94.4        54.8-154    1.96    22.5  L702753-01     WG724939 
1,1-Dichloroethane                      mg/kg  0.616    0.566    104.        58.5-132    8.42    20    L702753-01     WG724939 
1,1-Dichloroethene                      mg/kg  0.559    0.530    94.1        51.1-140    5.32    20.2  L702753-01     WG724939 
1,1-Dichloropropene                     mg/kg  0.570    0.528    96.0        57.3-136    7.65    20    L702753-01     WG724939 
1,2,3-Trichlorobenzene                  mg/kg  0.613    0.622    103.        59.1-138    1.55    23.7  L702753-01     WG724939 
1,2,3-Trichloropropane                  mg/kg  0.480    0.531    80.8        61.4-128    10.0    22.4  L702753-01     WG724939 
1,2,3-Trimethylbenzene                  mg/kg  0.595    0.569    100.        61.3-122    4.36    20    L702753-01     WG724939 
1,2,4-Trichlorobenzene                  mg/kg  0.619    0.630    104.        63.6-143    1.77    21.9  L702753-01     WG724939 
1,2,4-Trimethylbenzene                  mg/kg  0.561    0.571    94.4        57.4-137    1.86    20    L702753-01     WG724939 
1,2-Dibromo-3-Chloropropane             mg/kg  0.480    0.494    80.9        57.3-136    2.85    27    L702753-01     WG724939 
1,2-Dibromoethane                       mg/kg  0.497    0.521    83.6        67.1-125    4.87    20    L702753-01     WG724939 
1,2-Dichlorobenzene                     mg/kg  0.563    0.564    94.8        68.2-123    0.160   20    L702753-01     WG724939 
1,2-Dichloroethane                      mg/kg  0.613    0.573    103.        60-126      6.67    20    L702753-01     WG724939 
1,2-Dichloropropane                     mg/kg  0.612    0.563    103.        64.2-123    8.25    20    L702753-01     WG724939 
1,3,5-Trimethylbenzene                  mg/kg  0.559    0.570    94.1        63.6-132    1.96    20.5  L702753-01     WG724939 
1,3-Dichlorobenzene                     mg/kg  0.542    0.574    91.4        63.1-131    5.61    20    L702753-01     WG724939 
1,3-Dichloropropane                     mg/kg  0.535    0.535    90.1        67.9-121    0.0900  20    L702753-01     WG724939 
1,4-Dichlorobenzene                     mg/kg  0.567    0.577    95.4        68.6-123    1.89    20    L702753-01     WG724939 
2,2-Dichloropropane                     mg/kg  0.549    0.526    92.5        50.5-144    4.42    21.9  L702753-01     WG724939 
2-Butanone (MEK)                        mg/kg  2.76     2.65     91.9        22.4-138    3.87    27    L702753-01     WG724939 
2-Chloroethyl vinyl ether               mg/kg  2.80     2.36     94.4        10-155      17.1    40    L702753-01     WG724939 
2-Chlorotoluene                         mg/kg  0.535    0.553    90.1        63.6-128    3.26    20    L702753-01     WG724939 
4-Chlorotoluene                         mg/kg  0.558    0.570    94.0        65.7-127    2.03    20    L702753-01     WG724939 
4-Methyl-2-pentanone (MIBK)             mg/kg  2.77     2.75     93.2        60.8-140    0.510   25.1  L702753-01     WG724939 
Acetone                                 mg/kg  2.67     2.54     80.7        10-130      4.90    27.9  L702753-01     WG724939 
Acrylonitrile                           mg/kg  2.93     2.72     98.8        49.4-133    7.37    25.3  L702753-01     WG724939 
Benzene                                 mg/kg  0.586    0.544    98.6        54.3-133    7.38    20    L702753-01     WG724939 
Bromobenzene                            mg/kg  0.562    0.553    94.6        63.9-124    1.57    20    L702753-01     WG724939 
Bromodichloromethane                    mg/kg  0.543    0.524    91.5        63.9-121    3.54    20    L702753-01     WG724939 
Bromoform                               mg/kg  0.437    0.501    73.6        59.5-134    13.6    20.8  L702753-01     WG724939 
Bromomethane                            mg/kg  0.410    0.400    69.0        41.7-155    2.49    20.5  L702753-01     WG724939 
Carbon tetrachloride                    mg/kg  0.548    0.518    92.2        55.7-134    5.47    20.3  L702753-01     WG724939 
Chlorobenzene                           mg/kg  0.538    0.548    90.7        67-125      1.83    20    L702753-01     WG724939 
Chlorodibromomethane                    mg/kg  0.505    0.532    85.1        64.3-125    5.07    20    L702753-01     WG724939 
Chloroethane                            mg/kg  0.0590   0.0594   9.93*       51.5-136    0.730   20.8  L702753-01     WG724939 
Chloroform                              mg/kg  0.586    0.546    98.6        63-129      6.98    20    L702753-01     WG724939 
Chloromethane                           mg/kg  0.557    0.497    93.8        42.4-135    11.4    20    L702753-01     WG724939 
cis-1,2-Dichloroethene                  mg/kg  0.591    0.546    99.5        59.2-129    7.84    20    L702753-01     WG724939 
cis-1,3-Dichloropropene                 mg/kg  0.584    0.556    98.4        66.4-125    4.92    20    L702753-01     WG724939 
Di-isopropyl ether                      mg/kg  0.668    0.586    112.        56.9-136    13.1    20    L702753-01     WG724939 
Dibromomethane                          mg/kg  0.530    0.541    89.3        68.2-124    1.90    20    L702753-01     WG724939 
Dichlorodifluoromethane                 mg/kg  0.248    0.197    41.7        40.6-144    22.9*   20.2  L702753-01     WG724939 
Ethylbenzene                            mg/kg  0.530    0.540    89.2        61.4-133    2.01    20    L702753-01     WG724939 
Hexachloro-1,3-butadiene                mg/kg  0.564    0.585    94.9        55.1-136    3.65    23.6  L702753-01     WG724939 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Isopropylbenzene                        mg/kg  0.542    0.553    91.3        66.8-141    1.93    20    L702753-01     WG724939 
Methyl tert-butyl ether                 mg/kg  0.625    0.577    105.        57.7-134    7.89    20    L702753-01     WG724939 
Methylene Chloride                      mg/kg  0.563    0.518    94.9        58.1-122    8.37    20    L702753-01     WG724939 
n-Butylbenzene                          mg/kg  0.607    0.583    102.        62.7-140    3.94    20    L702753-01     WG724939 
n-Propylbenzene                         mg/kg  0.547    0.560    92.1        10-176      2.49    26.6  L702753-01     WG724939 
Naphthalene                             mg/kg  0.586    0.563    98.8        58-135      3.99    25.5  L702753-01     WG724939 
p-Isopropyltoluene                      mg/kg  0.556    0.576    93.7        63.2-139    3.56    20.4  L702753-01     WG724939 
sec-Butylbenzene                        mg/kg  0.554    0.565    93.3        62.2-136    2.02    20.3  L702753-01     WG724939 
Styrene                                 mg/kg  0.571    0.576    96.2        66.8-133    0.840   20    L702753-01     WG724939 
tert-Butylbenzene                       mg/kg  0.533    0.549    89.8        63.3-134    2.99    20.3  L702753-01     WG724939 
Tetrachloroethene                       mg/kg  0.482    0.520    81.2        53-139      7.65    20    L702753-01     WG724939 
Toluene                                 mg/kg  0.548    0.536    92.1        61.4-130    2.23    20    L702753-01     WG724939 
trans-1,2-Dichloroethene                mg/kg  0.537    0.507    90.4        56.5-129    5.77    20    L702753-01     WG724939 
trans-1,3-Dichloropropene               mg/kg  0.557    0.539    93.9        64.1-128    3.34    20    L702753-01     WG724939 
Trichloroethene                         mg/kg  0.532    0.538    89.6        44.1-149    1.21    20    L702753-01     WG724939 
Trichlorofluoromethane                  mg/kg  0.0366   0.0337   6.16*       49.6-145    8.31    21.2  L702753-01     WG724939 
Vinyl chloride                          mg/kg  0.604    0.556    102.        47.8-137    8.43    20    L702753-01     WG724939 
Xylenes, Total                          mg/kg  1.62     1.64     91.1        63.3-131    1.25    20    L702753-01     WG724939 
4-Bromofluorobenzene                                              98.90      71-126                                   WG724939 
Dibromofluoromethane                                             104.0       78.3-121                                 WG724939 
Toluene-d8                                                       106.0       88.5-111                                 WG724939 
a,a,a-Trifluorotoluene                                            98.20      85-114                                   WG724939 

1,1,1,2-Tetrachloroethane               mg/l   0.0286   0.0298   114.        64-128      4.00    20    L702942-06     WG724917 
1,1,1-Trichloroethane                   mg/l   0.0360   0.0376   144.*       58.7-134    4.26    20    L702942-06     WG724917 
1,1,2,2-Tetrachloroethane               mg/l   0.0303   0.0323   121.        56-132      6.62    22.2  L702942-06     WG724917 
1,1,2-Trichloroethane                   mg/l   0.0281   0.0296   112.        66.3-125    5.43    20    L702942-06     WG724917 
1,1,2-Trichlorotrifluoroethane          mg/l   0.0356   0.0378   142.        54.8-154    6.12    22.5  L702942-06     WG724917 
1,1-Dichloroethane                      mg/l   0.0350   0.0364   140.*       58.5-132    3.89    20    L702942-06     WG724917 
1,1-Dichloroethene                      mg/l   0.0355   0.0375   142.*       51.1-140    5.46    20.2  L702942-06     WG724917 
1,1-Dichloropropene                     mg/l   0.0359   0.0376   144.*       57.3-136    4.57    20    L702942-06     WG724917 
1,2,3-Trichlorobenzene                  mg/l   0.0285   0.0301   114.        59.1-138    5.67    23.7  L702942-06     WG724917 
1,2,3-Trichloropropane                  mg/l   0.0306   0.0328   122.        61.4-128    6.84    22.4  L702942-06     WG724917 
1,2,3-Trimethylbenzene                  mg/l   0.0274   0.0281   110.        61.3-122    2.76    20    L702942-06     WG724917 
1,2,4-Trichlorobenzene                  mg/l   0.0283   0.0291   113.        63.6-143    2.80    21.9  L702942-06     WG724917 
1,2,4-Trimethylbenzene                  mg/l   0.0315   0.0331   126.        57.4-137    4.97    20    L702942-06     WG724917 
1,2-Dibromo-3-Chloropropane             mg/l   0.0288   0.0319   115.        57.3-136    10.2    27    L702942-06     WG724917 
1,2-Dibromoethane                       mg/l   0.0286   0.0301   114.        67.1-125    5.22    20    L702942-06     WG724917 
1,2-Dichlorobenzene                     mg/l   0.0267   0.0278   107.        68.2-123    3.90    20    L702942-06     WG724917 
1,2-Dichloroethane                      mg/l   0.0335   0.0345   134.*       60-126      3.04    20    L702942-06     WG724917 
1,2-Dichloropropane                     mg/l   0.0314   0.0324   126.*       64.2-123    3.05    20    L702942-06     WG724917 
1,3,5-Trimethylbenzene                  mg/l   0.0314   0.0329   125.        63.6-132    4.73    20.5  L702942-06     WG724917 
1,3-Dichlorobenzene                     mg/l   0.0291   0.0305   116.        63.1-131    4.78    20    L702942-06     WG724917 
1,3-Dichloropropane                     mg/l   0.0272   0.0286   109.        67.9-121    5.12    20    L702942-06     WG724917 
1,4-Dichlorobenzene                     mg/l   0.0259   0.0271   103.        68.6-123    4.52    20    L702942-06     WG724917 
2,2-Dichloropropane                     mg/l   0.0393   0.0410   157.*       50.5-144    4.30    21.9  L702942-06     WG724917 
2-Butanone (MEK)                        mg/l   0.181    0.200    145.*       22.4-138    9.96    27    L702942-06     WG724917 
2-Chloroethyl vinyl ether               mg/l   0.0342   0.0412   27.4        10-155      18.5    20    L702942-06     WG724917 
2-Chlorotoluene                         mg/l   0.0296   0.0311   118.        63.6-128    4.86    20    L702942-06     WG724917 
4-Chlorotoluene                         mg/l   0.0305   0.0315   122.        65.7-127    3.20    20    L702942-06     WG724917 
4-Methyl-2-pentanone (MIBK)             mg/l   0.185    0.198    148.*       60.8-140    6.73    25.1  L702942-06     WG724917 
Acetone                                 mg/l   0.150    0.173    113.        10-130      14.1    27.9  L702942-06     WG724917 
Acrolein                                mg/l   0.174    0.188    139.        10-200      7.48    27.7  L702942-06     WG724917 
Acrylonitrile                           mg/l   0.175    0.194    140.*       49.4-133    10.0    25.3  L702942-06     WG724917 
Benzene                                 mg/l   0.0337   0.0354   135.*       54.3-133    4.68    20    L702942-06     WG724917 
Bromobenzene                            mg/l   0.0281   0.0297   112.        63.9-124    5.37    20    L702942-06     WG724917 
Bromodichloromethane                    mg/l   0.0311   0.0327   124.*       63.9-121    4.93    20    L702942-06     WG724917 
Bromoform                               mg/l   0.0297   0.0313   119.        59.5-134    5.29    20.5  L702942-06     WG724917 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Bromomethane                            mg/l   0.0401   0.0420   160.*       41.7-155    4.73    21.9  L702942-06     WG724917 
Carbon tetrachloride                    mg/l   0.0350   0.0368   140.*       55.7-134    4.95    20    L702942-06     WG724917 
Chlorobenzene                           mg/l   0.0286   0.0303   114.        67-125      5.83    20    L702942-06     WG724917 
Chlorodibromomethane                    mg/l   0.0280   0.0294   112.        64.3-125    5.11    20.8  L702942-06     WG724917 
Chloroethane                            mg/l   0.0389   0.0406   156.*       51.5-136    4.12    40    L702942-06     WG724917 
Chloroform                              mg/l   0.0332   0.0347   133.*       63-129      4.46    20    L702942-06     WG724917 
Chloromethane                           mg/l   0.0339   0.0357   136.*       42.4-135    5.17    20    L702942-06     WG724917 
cis-1,2-Dichloroethene                  mg/l   0.0370   0.0386   137.*       59.2-129    4.10    20    L702942-06     WG724917 
cis-1,3-Dichloropropene                 mg/l   0.0313   0.0327   125.        66.4-125    4.37    20    L702942-06     WG724917 
Di-isopropyl ether                      mg/l   0.0346   0.0355   138.*       56.9-136    2.46    20    L702942-06     WG724917 
Dibromomethane                          mg/l   0.0313   0.0326   125.*       68.2-124    4.08    20    L702942-06     WG724917 
Dichlorodifluoromethane                 mg/l   0.0361   0.0382   144.        40.6-144    5.67    20.2  L702942-06     WG724917 
Ethylbenzene                            mg/l   0.0305   0.0323   122.        61.4-133    6.02    20    L702942-06     WG724917 
Hexachloro-1,3-butadiene                mg/l   0.0300   0.0317   120.        55.1-136    5.59    23.6  L702942-06     WG724917 
Isopropylbenzene                        mg/l   0.0317   0.0335   127.        66.8-141    5.44    20    L702942-06     WG724917 
Methyl tert-butyl ether                 mg/l   0.0361   0.0367   144.*       57.7-134    1.87    20    L702942-06     WG724917 
Methylene Chloride                      mg/l   0.0326   0.0337   128.*       58.1-122    3.44    20    L702942-06     WG724917 
n-Butylbenzene                          mg/l   0.0304   0.0324   122.        62.7-140    6.19    20.3  L702942-06     WG724917 
n-Propylbenzene                         mg/l   0.0306   0.0323   122.        65.9-131    5.60    20    L702942-06     WG724917 
Naphthalene                             mg/l   0.0300   0.0307   120.        58-135      2.36    25.5  L702942-06     WG724917 
p-Isopropyltoluene                      mg/l   0.0334   0.0354   134.        63.2-139    5.77    20.4  L702942-06     WG724917 
sec-Butylbenzene                        mg/l   0.0327   0.0343   131.        62.2-136    4.92    20.3  L702942-06     WG724917 
Styrene                                 mg/l   0.0313   0.0331   125.        66.8-133    5.50    20    L702942-06     WG724917 
tert-Butylbenzene                       mg/l   0.0318   0.0336   127.        63.3-134    5.30    21    L702942-06     WG724917 
Tetrachloroethene                       mg/l   0.0609   0.0645   95.0        53-139      5.76    20    L702942-06     WG724917 
Toluene                                 mg/l   0.0312   0.0326   124.        61.4-130    4.22    20    L702942-06     WG724917 
trans-1,2-Dichloroethene                mg/l   0.0347   0.0363   139.*       56.5-129    4.65    20    L702942-06     WG724917 
trans-1,3-Dichloropropene               mg/l   0.0299   0.0317   120.        64.1-128    5.66    20    L702942-06     WG724917 
Trichloroethene                         mg/l   0.0325   0.0337   126.        44.1-149    3.70    20    L702942-06     WG724917 
Trichlorofluoromethane                  mg/l   0.0373   0.0396   149.*       49.6-145    5.79    21.2  L702942-06     WG724917 
Vinyl chloride                          mg/l   0.0363   0.0378   145.*       47.8-137    4.16    20    L702942-06     WG724917 
Xylenes, Total                          mg/l   0.0922   0.0979   123.        63.3-131    6.00    20    L702942-06     WG724917 
4-Bromofluorobenzene                                             108.0       71-126                                   WG724917 
Dibromofluoromethane                                             113.0       78.3-121                                 WG724917 
Toluene-d8                                                       109.0       88.5-111                                 WG724917 
a,a,a-Trifluorotoluene                                           106.0       85-114                                   WG724917 

1,1,1,2-Tetrachloroethane               mg/kg  0.123    0.125    98.7        64-128      0.960   20    L702905-01     WG725704 
1,1,1-Trichloroethane                   mg/kg  0.123    0.125    98.2        58.7-134    1.98    20    L702905-01     WG725704 
1,1,2,2-Tetrachloroethane               mg/kg  0.119    0.122    95.2        56-132      2.63    22.2  L702905-01     WG725704 
1,1,2-Trichloroethane                   mg/kg  0.120    0.122    96.3        66.3-125    1.33    20    L702905-01     WG725704 
1,1,2-Trichlorotrifluoroethane          mg/kg  0.120    0.124    95.6        54.8-154    3.45    22.5  L702905-01     WG725704 
1,1-Dichloroethane                      mg/kg  0.127    0.127    102.        58.5-132    0.320   20    L702905-01     WG725704 
1,1-Dichloroethene                      mg/kg  0.125    0.126    99.9        51.1-140    0.980   20.2  L702905-01     WG725704 
1,1-Dichloropropene                     mg/kg  0.125    0.126    100.        57.3-136    0.660   20    L702905-01     WG725704 
1,2,3-Trichlorobenzene                  mg/kg  0.123    0.125    98.4        59.1-138    1.29    23.7  L702905-01     WG725704 
1,2,3-Trichloropropane                  mg/kg  0.115    0.126    92.2        61.4-128    8.96    22.4  L702905-01     WG725704 
1,2,3-Trimethylbenzene                  mg/kg  0.123    0.124    98.7        61.3-122    0.530   20    L702905-01     WG725704 
1,2,4-Trichlorobenzene                  mg/kg  0.122    0.126    97.8        63.6-143    3.33    21.9  L702905-01     WG725704 
1,2,4-Trimethylbenzene                  mg/kg  0.122    0.125    97.2        57.4-137    2.75    20    L702905-01     WG725704 
1,2-Dibromo-3-Chloropropane             mg/kg  0.106    0.113    84.9        57.3-136    5.91    27    L702905-01     WG725704 
1,2-Dibromoethane                       mg/kg  0.119    0.122    95.5        67.1-125    2.51    20    L702905-01     WG725704 
1,2-Dichlorobenzene                     mg/kg  0.118    0.121    94.0        68.2-123    3.11    20    L702905-01     WG725704 
1,2-Dichloroethane                      mg/kg  0.125    0.127    99.7        60-126      1.54    20    L702905-01     WG725704 
1,2-Dichloropropane                     mg/kg  0.127    0.126    102.        64.2-123    1.14    20    L702905-01     WG725704 
1,3,5-Trimethylbenzene                  mg/kg  0.122    0.124    97.7        63.6-132    1.43    20.5  L702905-01     WG725704 
1,3-Dichlorobenzene                     mg/kg  0.119    0.122    95.5        63.1-131    2.48    20    L702905-01     WG725704 
1,3-Dichloropropane                     mg/kg  0.122    0.124    97.4        67.9-121    2.15    20    L702905-01     WG725704 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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1,4-Dichlorobenzene                     mg/kg  0.119    0.124    95.4        68.6-123    3.98    20    L702905-01     WG725704 
2,2-Dichloropropane                     mg/kg  0.114    0.116    91.3        50.5-144    1.68    21.9  L702905-01     WG725704 
2-Butanone (MEK)                        mg/kg  0.590    0.604    94.1        22.4-138    2.41    27    L702905-01     WG725704 
2-Chloroethyl vinyl ether               mg/kg  0.806    0.860    129.        10-155      6.48    40    L702905-01     WG725704 
2-Chlorotoluene                         mg/kg  0.119    0.122    95.5        63.6-128    2.00    20    L702905-01     WG725704 
4-Chlorotoluene                         mg/kg  0.123    0.126    98.1        65.7-127    2.57    20    L702905-01     WG725704 
4-Methyl-2-pentanone (MIBK)             mg/kg  0.628    0.651    100.        60.8-140    3.67    25.1  L702905-01     WG725704 
Acetone                                 mg/kg  0.543    0.563    70.5        10-130      3.56    27.9  L702905-01     WG725704 
Acrylonitrile                           mg/kg  0.631    0.637    101.        49.4-133    0.950   25.3  L702905-01     WG725704 
Benzene                                 mg/kg  0.124    0.126    99.2        54.3-133    1.37    20    L702905-01     WG725704 
Bromobenzene                            mg/kg  0.120    0.122    95.9        63.9-124    1.88    20    L702905-01     WG725704 
Bromodichloromethane                    mg/kg  0.114    0.116    91.4        63.9-121    1.91    20    L702905-01     WG725704 
Bromoform                               mg/kg  0.110    0.111    87.9        59.5-134    0.850   20.8  L702905-01     WG725704 
Bromomethane                            mg/kg  0.111    0.111    89.1        41.7-155    0.180   20.5  L702905-01     WG725704 
Carbon tetrachloride                    mg/kg  0.124    0.124    99.0        55.7-134    0.360   20.3  L702905-01     WG725704 
Chlorobenzene                           mg/kg  0.121    0.125    97.0        67-125      2.77    20    L702905-01     WG725704 
Chlorodibromomethane                    mg/kg  0.120    0.123    95.7        64.3-125    2.68    20    L702905-01     WG725704 
Chloroethane                            mg/kg  0.123    0.124    98.1        51.5-136    1.54    20.8  L702905-01     WG725704 
Chloroform                              mg/kg  0.121    0.123    97.1        63-129      1.71    20    L702905-01     WG725704 
Chloromethane                           mg/kg  0.120    0.121    96.0        42.4-135    1.12    20    L702905-01     WG725704 
cis-1,2-Dichloroethene                  mg/kg  0.124    0.125    99.1        59.2-129    1.25    20    L702905-01     WG725704 
cis-1,3-Dichloropropene                 mg/kg  0.126    0.126    100.        66.4-125    0.310   20    L702905-01     WG725704 
Di-isopropyl ether                      mg/kg  0.135    0.133    108.        56.9-136    0.940   20    L702905-01     WG725704 
Dibromomethane                          mg/kg  0.117    0.122    93.6        68.2-124    3.92    20    L702905-01     WG725704 
Dichlorodifluoromethane                 mg/kg  0.123    0.129    98.2        40.6-144    4.71    20.2  L702905-01     WG725704 
Ethylbenzene                            mg/kg  0.122    0.126    97.5        61.4-133    3.67    20    L702905-01     WG725704 
Hexachloro-1,3-butadiene                mg/kg  0.114    0.114    91.0        55.1-136    0.0300  23.6  L702905-01     WG725704 
Isopropylbenzene                        mg/kg  0.122    0.124    97.4        66.8-141    2.13    20    L702905-01     WG725704 
Methyl tert-butyl ether                 mg/kg  0.128    0.130    102.        57.7-134    1.28    20    L702905-01     WG725704 
Methylene Chloride                      mg/kg  0.118    0.117    94.6        58.1-122    0.690   20    L702905-01     WG725704 
n-Butylbenzene                          mg/kg  0.118    0.122    94.6        62.7-140    2.80    20    L702905-01     WG725704 
n-Propylbenzene                         mg/kg  0.120    0.123    96.2        10-176      2.06    26.6  L702905-01     WG725704 
Naphthalene                             mg/kg  0.122    0.123    96.8        58-135      1.09    25.5  L702905-01     WG725704 
p-Isopropyltoluene                      mg/kg  0.121    0.124    96.6        63.2-139    2.55    20.4  L702905-01     WG725704 
sec-Butylbenzene                        mg/kg  0.119    0.121    95.0        62.2-136    2.23    20.3  L702905-01     WG725704 
Styrene                                 mg/kg  0.127    0.128    101.        66.8-133    1.01    20    L702905-01     WG725704 
tert-Butylbenzene                       mg/kg  0.120    0.121    95.8        63.3-134    1.28    20.3  L702905-01     WG725704 
Tetrachloroethene                       mg/kg  0.118    0.121    94.3        53-139      2.99    20    L702905-01     WG725704 
Toluene                                 mg/kg  0.120    0.123    95.9        61.4-130    2.52    20    L702905-01     WG725704 
trans-1,2-Dichloroethene                mg/kg  0.122    0.125    97.4        56.5-129    2.99    20    L702905-01     WG725704 
trans-1,3-Dichloropropene               mg/kg  0.120    0.123    95.8        64.1-128    2.32    20    L702905-01     WG725704 
Trichloroethene                         mg/kg  0.121    0.125    96.8        44.1-149    3.28    20    L702905-01     WG725704 
Trichlorofluoromethane                  mg/kg  0.118    0.121    94.7        49.6-145    2.43    21.2  L702905-01     WG725704 
Vinyl chloride                          mg/kg  0.135    0.137    108.        47.8-137    0.980   20    L702905-01     WG725704 
Xylenes, Total                          mg/kg  0.369    0.377    98.2        63.3-131    2.36    20    L702905-01     WG725704 
4-Bromofluorobenzene                                             102.0       71-126                                   WG725704 
Dibromofluoromethane                                             104.0       78.3-121                                 WG725704 
Toluene-d8                                                       103.0       88.5-111                                 WG725704 
a,a,a-Trifluorotoluene                                            99.50      85-114                                   WG725704 

Batch number /Run number / Sample number cross reference

WG724939: R2936107: L702895-
WG725009: R2936948: L702895-01
WG725010: R2936954: L702895-02 03
WG724917: R2938174: L702895-04
WG725704: R2938561: L702895-01 03
* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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L702895

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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M e m o r a n d u m

Date: 25 August 2014 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –   ESC Lab 
Sciences Work Orders: L702895 and L703332 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of six soil samples and one 
trip blank collected on June 2-6, 2014 as part of the site investigation activities for the Cascade 
Corp, Utah project.  ESC Lab Sciences (ESC), Mt. Juliet, Tennessee provided the analytical 
services.  

The samples were analyzed for the following test: 

EPA Method 8260B - Volatile Organic Compounds (VOCs)    

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data are usable for meeting project objectives. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, June 2008 (USEPA-540-R-
08-01), as well as by the pertinent methods referenced by the data package and professional 
judgment. 

The following samples were analyzed in the data set: 
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Laboratory ID Sample ID 

L702895-01 CU1-B1/11-12 FT 

L702895-02 CU1-B2/13-14 FT 

L702895-03 CU1-B3/8-9 FT 

L702895-04 TRIP BLANK 

Laboratory ID Sample ID 

L703332-01 SOIL BIN #1 

L703332-02 SOIL BIN #2 

L703332-03 SOIL BIN #3 

 
The samples were received at the laboratory within the criteria 0-6oC.  

Incorrect error corrections were observed on the chain of custody (COC). The proper procedure 
of a single strike-through correction and initials and date of the person making the corrections 
was not followed (the date of the strike-through is missing). 

Laboratory report L702895 had samples on the COC listed on hold; these samples were not 
reported. 

No time of collection was listed for the trip blank; however, there was no impact on the data. 

1.0  VOLATILE ORGANIC COMPOUNDS 

Six soil samples and one trip blank were analyzed for VOCs per EPA Method 8260B.  

The areas of data review are listed below. A leading check mark (!) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

! Overall Assessment (Completeness) 
! Holding Time  
! Method Blank 
! Matrix Spike/Matrix Spike Duplicate 
! Laboratory Control Sample 
! Surrogates  
! Field Duplicate 
! Trip Blank  
! Equipment Blank 
! Sensitivity 
!      Electronic Data Deliverables Review 
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1.1  Overall Assessment (Completeness)  

The VOC data reported in this package are considered to be usable for meeting project 
objectives. The results are considered to be valid; the analytical completeness, defined as the 
ratio of the number of valid analytical results (valid analytical results include values qualified as 
estimated) to the total number of analytical results requested on samples submitted for analysis, 
for the project is 100%. 

1.2  Holding Time  

The holding time for the VOC analysis of a preserved water sample and soil sample is 14 days 
from collection to analysis. The holding times were met for the sample analyses. 

1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Four method blanks (batches WG724939, WG724917, 
WG725704, and WG725291) were reported with the data sets. VOCs were not detected in the 
method blanks above the detection limits (DLs, i.e. reporting limits).  

1.4  Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Matrix spikes/matrix spike duplicate pairs were analyzed at the proper frequency for the number 
and types of samples analyzed (one per batch of 20 samples). One sample set specific MS/MSD 
pair was reported using sample SOIL BIN #1. The results for the sample set specific MS/MSD 
pair were within the laboratory specified acceptance criteria for recovery and relative percent 
difference (RPD), with the following exceptions. 

The RPDs for hexachloro-1,3-butadiene, 1,2,3-trichlorobenzene, and 1,2,4-trichlorobenzene 
were high and outside of the laboratory specified acceptance criteria in the MS/MSD pair using 
sample SOIL BIN #1. Since hexachloro-1,3-butadiene, 1,2,3-trichlorobenzene, and 1,2,4-
trichlorobenzene were not detected in SOIL BIN #1, no qualifications were applied to the data. 

Three batch MS/MSD pairs were reported with the data set. Since these are batch QC, the results 
do not affect the samples in this data set and qualifications were not applied to the data. 

1.5  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Four LCS/LCS duplicate (LCSD) pairs were reported with the data 
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sets. The results for the LCS/LCSD pairs were within the laboratory specified acceptance criteria 
for recovery and RPD, with the following exceptions.   

For batch WG724917, the recoveries of bromodichloromethane and methyl tert-butyl ether in the 
LCS and the RPD of 1,2-dibromo-3-chloropropane in the LCS/LCSD pair were high and outside 
the laboratory specified acceptance criteria. Since bromodichloromethane, methyl tert-butyl 
ether, and 1,2-dibromo-3-chloropropane was not detected in the associated sample; no 
qualifications were applied to the data. 

1.6  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses, with the following 
exception. 

The recovery of dibromofluoromethane was high in sample TRIP BLANK. Since there were no 
compound detections in the sample, no qualifications were applied to the sample. 

1.7  Field Duplicate 

Field duplicates were not collected with the samples. 

1.8  Trip Blank 

One trip blank, TRIP BLANK, accompanied the sample shipments. VOCs were not detected in 
the trip blank above DLs.   

1.9  Equipment Blank 

Equipment blanks were not collected with the samples. 

1.10  Sensitivity 

The sample results were reported to the DLs. No elevated non-detect values were reported. 

1.11  Electronic Data Deliverables (EDDs) Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the DLs in the hardcopy laboratory reports; both the DLs 
and the MDLs were listed in the EDDs. It was also noted that the trip blank was reported using 
the units parts per million (mg/L) in the EDDs, while the sample data were reported using the 
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units parts per billion (µg/L) and the water batch QC samples to mg/L in the level II laboratory 
reports. This did not affect the quality of the data. No other discrepancies were identified 
between the level II reports and the EDDs. 

 

*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 

 


	Intro
	Figures
	Table 1
	Atch A - Boring Logs
	Atch B - Photolog
	Atch C - Lab Reports
	Atch C - Stone Env Lab Reports
	CORE DFN Report
	Table of Contents
	1 - Introduction
	2 - Field Sample Collection Methods
	3 - Laboratory Analysis and VOC Extraction
	4 - Results
	5 - References

	6 - Tables

	Table 1 - Summary of Drilling Progression and Samples Collected
	Table 2 - Summary of Physical Properties Samples Collected
	Table 3 - Results of Physical Properties and TOC Measurements
	Table 4 - Total VOC Concentrations in Rock Core Samples

	Table 5 - Estimated Porewater Concentrations in Rock Core Samples

	Table 6 - Summary of VOC Results for Field and Laboratory Blanks


	Appendices

	Appendix A - VOC Analytical Report



	Atch C - ESC Lab Sci Lab Report
	20140825 Data Validation Report




