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1.0 INTRODUCTION 

The Robert Bosch Tool Corporation, Former Boone Division (RBTC-FBD) is located at 482 State 

Farm Road in Boone, Watauga County, North Carolina (the “Site”).  The latitude and longitude for 

the Site are North 36º 12' 22.79" and West 81º 39' 49.04", respectively.  The location of the Site 

is depicted on the United States Geological Survey (USGS), 7.5-minute topographic map, Boone, 

North Carolina Quadrangle that is submitted as Figure 1. 

The RBTC-FBD is located on a 6.86-acre tract of land.  The property is developed with a 75,000-

square foot former tool manufacturing facility and associated driveways and parking areas.  

Access to the Site is from an asphalt drive off State Farm Road.  The Site is bounded by State 

Farm Road to the north, by multi-family residential and institutional buildings to the south, and 

undeveloped woodlands to the east and west. 

Robert Bosch Tool Corporation (RBTC) entered into an Administrative Agreement For Registered 

Environmental Consultant-Directed Assessment and Remedial Action with the North Carolina 

Department of Environmental Quality (NCDEQ), formerly the North Carolina Department of 

Environment and Natural Resources (NCDENR), Registered Environmental Consultant (REC) 

program, effective September 25, 2008, pursuant to N.C.G.S. 130A-310.9(c) and 15A NCAC 13C 

.0300. 

A Phase I Remedial Investigation (RI) was completed and certified on September 23, 2011.  A 

Phase II RI was completed and certified on July 9, 2014.  A Proposed Remedial Action Plan (RAP) 

for Groundwater was completed and certified on August 13, 2013.  After a public comment period 

and with no comments received from interested parties, the Proposed RAP for Groundwater was 

certified as complete and the appropriate document certification statements and work phase 

completion statement were submitted to the REC Program on October 1, 2013. 

The selected remedy presented in the Proposed RAP for Groundwater was the continuation of 

operation of the existing groundwater extraction and treatment system.  As part of the Proposed 

RAP for Groundwater, Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster 

Wheeler), formerly AMEC Environment & Infrastructure, Inc., proposed to implement a quarterly 

groundwater sampling program for the first year following implementation of remedial action with 

a semi-annual groundwater sampling program to commence after the first year. 

The initial quarterly sampling event occurred between December 3 and 9, 2013, and the results 

were summarized in the July 9, 2014 Remedial Investigation Addendum #3 report.  The second 
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quarterly sampling event occurred between March 18 and 26, 2014, and the results were 

summarized in the Remedial Action Progress Report (RAPR) for the 1st Quarter of 2014.  The third 

quarterly sampling event occurred between June 2 and 4, 2014, and the results were summarized 

in the RAPR for the 2nd Quarter of 2014.  Between September 9 and 11, 2014, the fourth quarterly 

sampling event was conducted, and the results were summarized in the RAPR for the 3rd Quarter 

of 2014.  The final quarterly sampling event was conducted December 1 through 4, 2014 with the 

results summarized in the RAPR for the 4th Quarter 2014. 

Based on a recommendation made in the 4th Quarter 2014 RAPR, semi-annual monitoring was 

initiated at the Site in 2015.   The first semi-annual sampling event was conducted March 9-11, 

2015, and the results were presented in the Semi-Annual RAPR (March 2015).  The second semi-

annual sampling event was conducted September 21-23, 2015, and the results were presented in 

the Semi-Annual RAPR (September 2015). 

This document presents a summary of Site groundwater treatment system operation and 

maintenance (O&M) activities conducted between October 1, 2015 and March 31, 2016 and a 

performance summary for the groundwater treatment system.  Additionally, a description of 

groundwater sampling activities conducted in March 2016 for the Site and the associated results 

are presented.  Responsible Party and Registered Site Manager Document Certification 

Statements (Forms DC-I and DC-II) for the RAPR are included in Appendix A. 
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2.0 REMEDIATION SYSTEM OPERATIONS AND MAINTENANCE 

As described in the Proposed RAP for Groundwater, the selected remedy for source area 

groundwater (i.e., on-Site in overburden and shallow bedrock) incorporated the existing Site 

groundwater extraction system (recovery wells RW-2 and RW-3) and treatment system (air 

stripper and ion exchange units).  Recovery well RW-1, which is located in the eastern portion of 

the Site and had been inoperable since 2000, was rehabilitated in September 2013 and 

subsequently has been used to hydraulically control Site-related groundwater contaminant 

migration to the east. 

Based on the discovery of 1,4-dioxane in the treatment system influent and effluent in late June 

2013 and subsequent pilot testing, Amec Foster Wheeler added a full-scale hydrogen 

peroxide/ultraviolet (H2O2/UV) light system as part of the overall Site groundwater treatment 

system in the spring of 2014 to treat 1,4-dioxane-impacted groundwater to below the 2 micrograms 

per liter (µg/L) discharge limit established by the Town of Boone Publicly Owned Treatment Works 

(POTW), Pretreatment Section.  Treated water continues to be discharged to the Town of Boone 

POTW under Industrial User Permit No. R006.  The current permit was issued on April 20, 2015 

by the Town of Boone POTW, Pretreatment Section, and it authorizes discharge from the Site 

groundwater treatment system between June 1, 2015 and May 31, 2020. 

2.1 GROUNDWATER EXTRACTION WELLS O&M SUMMARY 

During the reporting period (October 1, 2015 through March 31, 2016), all three recovery wells 

(RW-1, RW-2, and RW-3) operated without issues.  No major O&M activities were required for the 

extraction wells during the reporting period. 

2.2 GROUNDWATER TREATMENT SYSTEM O&M SUMMARY 

Figure 2 provides an as-built drawing for the current Site groundwater treatment system.  The 

following general O&M activities were completed for the groundwater treatment system during 

periodic Site O&M visits conducted during the reporting period: 

 Replacement of dirty pre-filters; 

 Addition of H2O2 to the 55-gallon plastic storage drum; 

 Adjustment of system pressure and flow rate;  

 Completion of hazardous waste inspection forms; and 

 Completion of groundwater remediation system O&M Logs. 
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O&M activities that were required in addition to routine O&M activities during the reporting period 

included: 

 Replacement of the four UV lights associated with the H2O2/UV light system with four new 
185 nanometer UV lights in November 2015; 

 Cleaned the air stripper in November 2015; and 

 Replaced the feed pump tubing for the 55-gallon drum of H2O2 with new tubing in February 
2016. 

Copies of the completed hazardous waste inspection forms and groundwater treatment system 

O&M logs for the reporting period are included in Appendix B. 

2.3 GROUNDWATER TREATMENT SYSTEM PERFORMANCE SUMMARY 

Approximately 197,000 gallons of groundwater were extracted and processed through the 

treatment system during the reporting period.  This quantity was greater than the 135,000 gallons 

processed during the previous reporting period (March 1, 2015 through September 30, 2015).  The 

reason for more groundwater being treated was because the flow rate being processed through 

the H2O2/UV light system was increased slightly during the current reporting period. 

As dictated by the Town of Boone POTW Industrial User Permit No. R006, an effluent sample is 

required to be collected from the treatment system on a quarterly basis and analyzed for volatile 

organic compounds (VOCs) by United States Environmental Protection Agency (USEPA) Method 

8260 and 1,4-dioxane by USEPA Method 8260 with Selective Ion Monitoring (SIM).  An influent 

sample is also required to be collected from the treatment system on a semi-annual basis (June 

and December) and analyzed for VOCs and 1,4-dioxane. 

Amec Foster Wheeler conducted a sampling event of the treatment system influent and effluent 

for VOCs and 1,4-dioxane on December 8, 2015.  A mid-fluent sample was also collected on 

December 8, 2015 and analyzed for 1,4-dioxane only.  The purpose of the mid-fluent sample was 

to verify that 1,4-dioxane continued to be successfully removed to below its discharge standard 

by the H2O2/UV light system.  The results of the December 2015 sampling event were reported to 

the Town of Boone POTW, Pretreatment Section in a separate groundwater treatment system 

quarterly summary report that was submitted on December 28, 2015.  There were no reported 

detections of 1,4-dioxane in the mid-fluent and effluent samples.  VOCs were also not detected in 

the effluent sample. 
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Amec Foster Wheeler conducted a sampling event of the treatment system effluent for VOCs and 

1,4-dioxane on March 24, 2016.  A mid-fluent sample was also collected on March 24, 2016 and 

analyzed for 1,4-dioxane only.  The results of the March 2016 sampling event were reported to 

the Town of Boone POTW, Pretreatment Section in a separate groundwater treatment system 

quarterly summary report that was submitted on April 7, 2016.  There were no reported detections 

of VOCs and 1,4-dioxane in the effluent sample; and no detection of 1,4-dioxane in the mid-fluent 

sample. 
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3.0 MONITORING ACTIVITIES 

The monitoring wells to be sampled during the 1st semi-annual sampling event in 2016 were based 

on Table 2 that was presented in the 4th Quarter 2014 RAPR.  These wells included MW-4, MW-

4D, MW-5, MW-5D, MW-12, MW-12D, MW-12DD, MW-12D3, MW-21, MW-31, MW-34, and MW-

35.  The monitoring well locations are presented on Figure 3, and monitoring well construction 

information is summarized on Table 1.   The Site semi-annual monitoring program is summarized 

on Table 2. 

Groundwater samples were collected from the Site monitoring wells between March 22, 2016 and 

March 24, 2016.  Prior to purging and sampling, depth to groundwater were measured in 

monitoring wells with an electronic water level indicator on March 22, 2016.  The water level meter 

was decontaminated with an Alconox® and water mixture and rinsed with potable water prior to 

each use.  Depth to groundwater was measured from a marked survey reference point at the top 

of casing to the groundwater surface in the well.  Measurements were recorded to the nearest 

0.01 foot.  The depth to the groundwater was subtracted from the surveyed elevation of the top of 

well casing reference point to determine groundwater elevation.  Groundwater elevation data for 

the monitoring wells is presented on Table 3.  A summary of historical groundwater levels and 

hydrographs are included in Appendix C.  A more detailed discussion of groundwater elevation, 

flow direction and gradient calculations is included in Section 4.1. 

The monitoring wells were purged prior to sampling to provide fresh formation water for sampling.  

Purging was conducted using the low flow/low stress purging method.  The low flow/low stress 

method consists of removing water from a monitoring well at a rate that does not exceed the 

recharge rate of the monitoring well.  The monitoring wells were purged using a Monsoon™ pump 

except for wells MW-5D, MW-12DD, MW-21, and MW-31 where a Geosub pump was used.  

Purging was conducted until the pH, specific conductance (SC), dissolved oxygen (DO), oxidation 

reduction potential (ORP), turbidity, and temperature measurements stabilized. 

The field water quality parameters (temperature, pH, SC, DO, and ORP) were measured with a 

YSI Pro Plus water quality meter.  Purging was terminated when the water quality parameters 

were stabilized.  Stabilization of parameters was defined as three consecutive readings having 

acceptable variations as indicated below: 

 pH of +/- 0.1 standard unit (s.u.)  
 Temperature +/- 0.5 degrees Celsius (ºC) 
 Specific Conductance of +/- 3 % variation  
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 ORP of +/- 10 millivolts (mV) 
 DO of +/-10 % milligrams per liter (mg/L) 
 Turbidity of +/- 10 % nephelometric turbidity units (NTUs). 

Stabilization parameters were based on the USEPA “Low-Flow (Minimal Drawdown) Ground-

Water Sampling Procedures (USEPA, 1996).”  Field data records for groundwater sampling are 

included in Appendix D. 

To minimize the potential for cross-contamination between sampling locations, the pumps were 

decontaminated with a solution of Alconox® and water followed by a potable water rinse.  New 

tubing was used for each well.  A new pair of disposable gloves was used during the purging and 

sampling of each well. 

Groundwater samples were collected from March 22 through March 24, 2016 from the monitoring 

wells included in the semi-annual sampling program (Table 2).  Each well was sampled through 

the dedicated tubing attached to the submersible pump.  Groundwater samples were collected 

into laboratory-prepared and preserved sample containers and marked with a unique identifying 

number.  The samples were packed in a cooler with ice and transported under chain of custody 

protocol to Pace Analytical Services, Inc. (Pace) for analysis.  The samples were analyzed for 

Site-related VOCs by USEPA Method 8260, 1,4-dioxane by USEPA Method 8260 SIM, and 

amenable cyanide by Standard Method (SM) 4500-CN-G (2011). 
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4.0 MONITORING RESULTS 

The results for the March 2016 semi-annual groundwater sampling event are discussed in the 

following sections. 

4.1 GROUNDWATER MONITORING 

A semi-annual Site-wide groundwater monitoring event was conducted in March 2016.  Depth to 

groundwater measurements, monitoring well purging, and sampling were conducted during the 

period from March 22 to 24, 2016.  

4.1.1 Groundwater Gradients and Flow Direction 

Groundwater elevations were measured in the Site monitoring wells on March 22, 2016.  The 

uppermost water-bearing zone is an unconfined aquifer in overburden material.  Groundwater 

elevations of the water table in the unconfined aquifer ranged from 3211.61 feet above mean sea 

level (MSL) in monitoring well MW-36 to 3269.05 feet above MSL in monitoring well MW-7.  The 

second water-bearing zone is a semi-confined aquifer in upper bedrock.  The groundwater 

elevations in upper bedrock monitoring wells ranged from 3183.31 feet above MSL in monitoring 

well MW-36D to 3266.40 feet above MSL in monitoring well MW-7D (see Table 3).  A water table 

contour map for wells screened in the unconfined aquifer is presented as Figure 4.  A 

potentiometric surface contour map for the upper bedrock wells is presented as Figure 5.  

Groundwater flow in both the overburden and bedrock aquifers beneath the Site appears to 

generally follow Site topography.  In the overburden aquifer, groundwater flow is generally to the 

south and southeast.  In the upper bedrock aquifer, the groundwater flow is semi-radial to the 

southwest, south, and southeast. 

The vertical gradient at the Site was evaluated using the groundwater elevations from monitoring 

well pairs screened in different zones of the aquifer.  Groundwater elevations were measured in 

well pairs MW-4/MW-4D, MW-5/MW-5D, MW-10/MW-10D, MW-12D/MW-12DD, MW-12DD/MW-

12D3, MW-17/MW-17D, and MW-36/MW-36D.  A downward flow gradient was noted for each well 

pair.  The average downward flow was 0.359, indicating that the Site is predominantly an area of 

recharge.  Vertical gradient calculations are included in Appendix E. 

The average horizontal gradient of the overburden aquifer is 0.126.  The average horizontal 

gradient in the upper bedrock aquifer is 0.092.  Horizontal gradient calculations are included in 

Appendix E. 
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Water level elevations in monitoring wells screened across the water table aquifer all increased 

from the previous measurements collected in September 2015.  Water level elevations in 

monitoring wells screened within the upper bedrock aquifer also all increased except for MW-36D 

since September 2015.  These changes are evident in the hydrographs included in Appendix C.  

The increases in water level elevations that were observed were most likely due to the large rainfall 

events that occurred in the fall of 2015. 

4.1.2 Groundwater Flow Rates 

The hydraulic conductivity estimate and gradients were used to estimate average groundwater 

flow rates at the Site using Darcy’s equation: 

   V = Ki/ne 
 

Where:  V = velocity of groundwater (feet/day) 
   K = hydraulic conductivity (feet/day) 
   i = gradient in (unitless) 
   ne = effective porosity (percent) 

Based on field hydraulic conductivities calculated in the Corrective Action Plan for the Vermont 

American Corporation Property, Boone, North Carolina, ESE Biosciences, Inc. Project File 

Number J248-3, dated March 19, 1993, the coefficient of hydraulic conductivity (K) was estimated 

in the overburden to range from 0.485 feet/day to 1.2 feet/day and in the upper bedrock aquifer 

from 0.00000022 feet/day to 0.031 feet/day.  The groundwater velocity can be expected to vary 

due to heterogeneity in the hydrogeologic conditions at individual locations.  In addition, the 

velocity of dissolved VOCs in groundwater will be less than the velocity of water alone due to 

sorption (retardation) of VOCs onto aquifer materials. 

Based on the aforementioned estimates of K, minimum and maximum groundwater seepage 

velocity in the overburden portion of the aquifer at the Site is approximately 168 feet/year and 415 

feet/year, respectively.  In the upper bedrock portion of the aquifer the minimum and maximum 

groundwater seepage velocity is approximately 0.0129 feet/year and 21,568 feet/year, 

respectively.  Groundwater seepage velocity calculations are presented in Appendix E. 

4.1.3 Laboratory Analytical Results 

Concentrations of VOC constituents of concern (CoCs) were detected above the laboratory 

Reporting Limit (RL) in the groundwater samples from nine of the 12 monitoring wells sampled 
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during the March 2016 sampling event.  VOCs were detected above the North Carolina Ground 

Water Quality Standards promulgated in Title 15A, Subchapter 2L, Section .0202 of the North 

Carolina Administrative Code (“2L Standards”) in eight of the 12 wells sampled during the March 

2016 sampling event.  The VOCs detected at concentrations above the 2L Standard include 1,1-

dichloroethane (1,1-DCA), cis-1,2-dichloroethene (c-1,2-DCE), tetrachloroethene 

(perchloroethylene, or PCE), and trichloroethene (TCE).  1,4-Dioxane was detected above the 2L 

Standard in six of the 12 monitoring wells sampled.  Amenable cyanide was detected above the 

2L Standard in two of the 12 monitoring wells sampled.  A summary of laboratory analytical results 

is shown below: 

 
 
Compound 

2L 
Standard 

(µg/L) 

 
No. of Wells > 
2L Standard 

 
 

Wells > 2L Standard 

 
Concentration 
Range (µg/L) 

1,1-DCA 6 3 MW-4, MW-12D, and MW-34 6.1 (MW-12D) to 
133 (MW-4) 

c-1,2-DCE 70 3 MW-4, MW-12DD, and MW-34 106 (MW-12DD) to 
590 (MW-4) 

PCE 0.7 6 MW-4, MW-5, MW-12D, MW-
12DD, MW-21, and MW-31 

1.6 (MW-5) to 
135 (MW-4) 

TCE 3 6 MW-4, MW-12D, MW-12DD, 
MW-12D3, MW-31, and MW-34 

3.5 (MW-12D3) to 
255 (MW-12DD) 

1,4-dioxane 3 6 MW-4, MW-12, MW-12D, MW-
12DD, MW-12D3, and MW-31 

3.0 (MW-12) to 34.6 
(MW-12DD) 

Cyanide 70 2 MW-4, MW-12, and MW12D 26 (MW-12D) to 
801 (MW-4) 

Notes: µg/L = micrograms per liter 

A summary of groundwater laboratory analytical results is presented on Table 4.  Select historical 

groundwater laboratory analytical results and water table elevations are presented on Table 5.  

Isoconcentration contour maps for VOC CoCs with concentrations above the applicable 2L 

Standards are shown on Figures 6 through 12.  The laboratory report of analyses and chain-of-

custody record are included in Appendix F.  Complete historical groundwater laboratory analytical 

results are summarized in Appendix G. 

4.2 DATA VALIDATION 

Groundwater samples were collected during sampling completed in March 2016 at Site.  The 

groundwater samples were analyzed by Pace in Charlotte, North Carolina and by Waypoint 

Analytical, Inc. in Memphis, Tennessee (under contract to Pace).  Sample results were submitted 

from Pace in one sample delivery group (SDG): 92291474. 
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Samples reviewed in this report were analyzed for one or more of the following United States 

Environmental Protection Agency (USEPA) SW-846 (USEPA, 1996) methods: 

 VOCs in water by USEPA Method 8260 

 1,4-Dioxane by USEPA Method 8260B SIM 

 Amenable cyanide by SM 4500-CN-G 

Sample results were validated using general procedures in the USEPA National Data Validation 

Guidelines.  Project data quality criteria for the VOCs, 1,4-dioxane, and amenable cyanide 

analyses are identified based on laboratory quality control (QC) goals and the professional 

judgment of the project chemist.  The laboratory QC limits were used during data validation.  A 

Level II validation was performed on the laboratory analysis data.  During the Level II validation 

the major quality assurance (QA)/QC indicators of analytical data are reviewed, but review of 

calculations and raw laboratory data is not included.  QC data checks are completed using QC 

summary forms provided in the laboratory packages.   The following parameters are checked 

during the Level II review: 

 laboratory narrative 

 sample chain of custody/sample condition upon receipt form 

 sample preservation 

 QC blanks (method, rinse, field, and trip) 

 laboratory control sample (LCS) results 

 matrix spike and matrix spike duplicate (MS/MSD) sample results 

 surrogate recovery 

 field replicate sample results 

 sample results summary 

 verification of electronic data deliverable (EDD) results 

Validation reason codes are applied to the results to document the reason for necessary data 

qualification.  Data validation qualifiers were added to results if associated quality control data did 

not meet goals in the validation guidelines or project work plan.  The following data quality flags 

shown below are generally used to qualify data that did not meet project specific QC goals.   

 J Estimated value 
 R Unusable 
 U Undetected 
 UJ Undetected and reporting limit is estimated 
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With the exception of the data qualification identified below, results are interpreted to be usable 

as reported by the laboratory.  Qualification was required for the following: the trichloroethene 

result for sample MW-12D3 was qualified as estimated and flagged "J" due to high recovery in a 

matrix spike sample. 

The data validation report is included in Appendix F. 

4.3 REMEDIAL ACTION DERIVED WASTE 

Remedial action derived waste (RADW) consisted of well purging water and decontamination 

water from the March 2016 semi-annual sampling event.  The RADW was containerized in an on-

Site 250-gallon polyethylene tank.  The tank was labelled with the contents and date of generation, 

sealed, and staged on Site in a secured area. 

On April 22, 2016, Veolia ES Technical Solutions, LLC (Veolia) arrived at the Site to pick up the 

RADW.  The purge and decontamination water in the 250-gallon polyethylene tank was pumped 

into one 55-gallon drums (400 pounds total).  The drum of water was subsequently transported by 

Veolia to their facility located in Creedmoor, North Carolina.  A copy of the final signed uniform 

hazardous waste manifest is provided in Appendix H. 
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5.0 FINDINGS AND RECOMMENDATIONS 

A summary of remediation system performance, groundwater sampling results, and 

recommendations for the reporting period covered in this report is presented in the following 

subsections. 

5.1 REMEDIATION SYSTEM PERFORMANCE 

Based on the results of remediation system performance monitoring conducted during the 

reporting period (October 1, 2015 through March 31, 2016), Amec Foster Wheeler determined the 

following: 

 An estimated 197,000 gallons of water were extracted by the three Site recovery 
wells. 

 Groundwater samples were collected for 1,4-dioxane analysis from the mid-fluent 
(after the H2O2/UV light system but before the activated carbon vessels) and 
effluent (following the activated carbon vessels) of the groundwater treatment 
system on March 24, 2016.  The results indicated no detections of VOCs or 1,4-
dioxane in the effluent being discharged to the Town of Boone POTW.  Additionally, 
1,4-dioxane was not detected in the mid-fluent sample. 

 The groundwater treatment system is successfully treating concentrations of VOCs 
and 1,4-dioxane to below the Town of Boone POTW discharge limits. 

5.2 MONITORING WELLS 

Based on the results of the March 2016 semi-annual groundwater sampling event, Amec Foster 

Wheeler determined the following: 

 Groundwater flow in the unconfined overburden aquifer is strongly influenced by 
Site-wide topography and generally flows horizontally to the south and southeast.  
Vertical groundwater flow continues to be predominantly downward, which is 
indicative of an area of recharge. 

 Groundwater flow in the upper bedrock aquifer is also influenced by Site-wide 
topography, and flow is semi-radial from the Site to the southwest, south, and 
southeast. 

 Water level elevations in monitoring wells screened across the unconfined 
overburden aquifer all increased since the previous sampling event in September 
2015.  Water level elevations in monitoring wells screened within the upper bedrock 
aquifer all increased with the exception of MW-36D since the September 2015 
sampling event.  The increases in water level elevations that were observed were 
most likely due to the large rainfall events that occurred in the fall of 2015. 

 In general, CoC concentrations remained consistent with the levels observed 
during the September 2015 sampling event. 
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 Based on the results of analyses of groundwater samples collected during the 
current sampling event, the horizontal extent of the contaminant plume in the 
unconfined aquifer remains delineated. 

 Based on the results of analyses of groundwater samples collected during the 
current sampling event, the horizontal extent of the contaminant plume in the upper 
bedrock aquifer also remains delineated. 

 Based on concentrations of 1,4-dioxane in the groundwater sample collected from 
well MW-12D3, contamination in the deeper bedrock is not defined to the 2L 
Standard.  However, due to the extended interval of unfractured bedrock 
encountered during installation of well MW-12D3, Amec Foster Wheeler contends 
that the vertical extent of contamination is defined, to the extent practical. 

 The configuration of the contaminated groundwater plume from this quarterly 
groundwater sampling event was generally similar to the configuration of the plume 
interpreted from the September 2015 sampling event and previous sampling 
events. 

5.3 RECOMMENDATIONS 

Amec Foster Wheeler offers the following recommendations with respect to the semi-annual 

groundwater sampling and remediation system performance monitoring: 

 Semi-annual groundwater monitoring should continue to be conducted in 2016 with 
the next sampling event proposed for September 2016 (see Table 2).  RADW 
generated during the next sampling event should be removed from the Site as soon 
as reasonably possible following the event and disposed at a permitted off-site 
facility. 

 The results of semi-annual groundwater monitoring will continue to be summarized 
in RAPRs and submitted to the NCDENR REC Program. 

 During the 2nd semi-annual sampling event of 2016, an influent, mid-fluent, and 
effluent sample should be collected to verify that 1,4-dioxane continues to be 
successfully removed to below its discharge standard of 2 µg/L by the H2O2/UV 
light treatment.  The two activated carbon vessels associated with the treatment 
system should continue to remain in place to ensure backup treatment for all 
extracted Site groundwater. 

 Monthly O&M Site visits should continue to be conducted to check on system 
operation, perform system O&M as needed, and to conduct hazardous waste 
storage inspections.  The completed logs and forms should be included in an 
appendix of the next RAPR. 

 Per the Town of Boone POTW Industrial User Permit No. R006, quarterly sampling 
of the groundwater treatment system effluent port and semi-annual sampling of the 
treatment system influent port should continue to be conducted.  A quarterly 
summary report should be prepared and submitted to the Town of Boone POTW, 
Pretreatment Section by the 30th day of the month following the collection of the 
samples to document compliance with the terms of Industrial User Permit No. 
R006. 
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6.0 QUALIFICATIONS OF REPORT 

The activities and evaluative approaches used in this assessment are consistent with those 

normally employed in environmental assessments and waste-management projects of this type.  

Our evaluation of Site conditions has been based on our understanding of the Site and project 

information and the data obtained in our assessments.  The general subsurface conditions utilized 

in our evaluation have been based on interpolation of subsurface data between the sampling 

locations.  Regardless of the thoroughness of an environmental Site assessment, there is always 

the possibility that conditions between sampling locations will be different from that at specific 

locations due to the variability of subsurface conditions.  Therefore, it was not possible to identify 

all conceivable forms of contamination. 

This report has been prepared on behalf of and exclusively for the use of Robert Bosch Tool 

Corporation, Robert Bosch, LLC, and the NCDENR.  This report and the findings contained herein 

shall not, in whole or in part, be disseminated or conveyed to any other party or used or relied 

upon by any other party without Amec Foster Wheeler’s prior written consent. 

 



 

 

TABLES 
  



Table 1
Summary of Monitoring Well Construction Data

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

Date 
Installed

Ground 
Elevation
(ft, msl)

TOC Elevation
(ft, msl)

Boring Depth 
(ft, bgs)

Casing Depth 
(ft, bgs)

Well Depth 
(ft, bgs)

Screen Length 
(ft)

Top of Sand
(ft, bgs)

Top of Bentonite
(ft, bgs)

MW-1 8/14/1991 3294.42 3294.27 45.0 NA 45.0 25.0 - 45.0 20.0 23.0 21.0
MW-2 8/14/1991 3295.45 3295.05 55.0 NA 55.0 35.0 - 55.0 20.0 33.0 31.0
MW-3 8/15/1991 3295.66 3295.46 55.0 NA 55.0 35.0 - 55.0 20.0 33.0 31.0

MW-3R 6/5/1992 NM NM 70.0 38.0 70.0 40.0 - 70.0 30.0 38.0 37.0
MW-4 8/15/1991 3295.14 3294.94 55.0 NA 55.0 40.0 55.0 15.0 38.0 36.0

MW-4D 6/2/1992 3295.16 3294.77 98.0 63.0 96.0 91.0 - 96.0 5.0 89.0 88.0
MW-5 8/16/1991 3292.78 3292.51 80.0 NA 80.0 60.0 - 80.0 20.0 58.0 56.0

MW-5D 5/29/1992 3292.83 3292.61 128.0 52.0 120.0 115.0 - 120.0 5.0 113.0 112.0
MW-5DD 8/9/2011 3292.97 3292.83 160.0 90,130 160.0 155.0 160.0 5.0 153.0 142.0

MW-7 5/14/1992 3295.45 3295.25 37.0 NA 37.0 22.0 - 37.0 15.0 19.0 15.0
MW-7D 6/9/1992 3295.41 3296.21 77.0 20.5 72.0 67.0 - 72.0 5.0 65.0 64.0
MW-8 5/22/1992 3294.25 3294.09 50.0 NA 50.0 30.0 - 50.0 20.0 28.0 25.0

MW-8D 5/21/1992 3294.33 3294.20 96.0 50.0 96.0 81.0 - 96.0 15.0 79.0 78.0
MW-9D 6/9/1992 3295.79 3295.46 118.0 59.0 118.0 98.0 - 118.0 20.0 96.0 95.0
MW-10 5/27/1992 3288.47 3288.20 50.0 NA 50.0 26.0 - 50.0 24.0 24.0 20.0

MW-10D 6/10/1992 3288.54 3288.39 108.0 59.0 108.0 98.0 - 108.0 10.0 96.0 95.0
MW-11 5/14/1992 3293.94 3293.76 35.0 16.0 35.0 20.0 - 35.0 15.0 18.0 18.0
MW-12 5/22/1992 3294.02 3293.71 60.0 NA 60.0 40.0 - 60.0 20.0 38.0 34.0

MW-12D 7/27/2011 NM 3293.49 100.0 70.0 100.0 95.0 - 100.0 5.0 93.0 88.0
MW-12DD 3/12/2012 NM 3293.98 150.0 70, 120 135.0 130.0 - 135.0 5.0 128.0 120.0
MW-12D3 1/29/2013 3294.68 3294.53 201.0 146.0 201.0 191.0 201.0 10.0 189.0 183.0

MW-13 6/1/1993 3179.48 3179.15 60.0 NA 59.0 24.0 - 59.0 35.0 22.0 18.0
MW-13D 5/25/1993 3179.50 3179.26 125.0 83.0 120.0 110.0 - 120.0 10.0 108.0 105.0
MW-14 5/25/1993 3172.73 3172.41 60.0 NA 60.0 55.0 - 60.0 5.0 53.0 50.0
MW-15 6/2/1993 3132.36 NM 20.0 NA 19.0 4.0 - 19.0 15.0 2.0 1.0

MW-15D 5/26/1993 3132.62 NM 68.5 28.5 68.5 58.5 - 68.5 10.0 56.5 52.1
MW-16 6/2/1993 3128.57 NM 20.0 NA 19.0 4.0 - 19.0 15.0 2.0 1.0
MW-17 2/25/1997 3268.86 3268.52 46.5 14.0 45.9 36.4 - 45.9 9.5 34.4 32.8

MW-17D 2/27/1997 3269.12 3269.04 101.0 40.0 100.3 80.8 - 100.3 19.5 78.3 65.0
MW-18D 2/28/1997 3260.15 3259.85 91.0 15.0 90.4 80.9 - 90.4 9.9 78.9 74.0
MW-19 9/26/1998 NM 3179.66 49.0 NA 49.0 39.0 - 49.0 10.0 37.0 35.0

MW-19D 9/26/1998 NM 3180.05 120.0 107.0 120.0 115.0 - 120.0 5.0 113.0 101.0
MW-20 7/26/2011 NM 3295.52 60.0 NA 60.0 45.0 - 60.0 15.0 43.0 38.7

MW-20D 7/28/2011 NM 3295.69 82.0 60.0 82.0 77.0 - 82.0 5.0 75.0 70.0
MW-21 8/9/2011 NM 3275.55 47.0 NA 47.0 32.0 - 47.0 15.0 30.0 26.0
MW-22 2/11/2012 NM 3293.28 55.0 NA 55.0 45.0 - 55.0 10.0 42.0 39.0
MW-23 2/11/2012 NM 3295.44 55.0 NA 55.0 45.0 - 55.0 10.0 43.0 40.0
MW-24 2/11/2012 NM 3295.27 52.0 NA 52.0 42.0 - 52.0 10.0 39.0 36.0
MW-25 2/11/2012 NM 3294.39 60.0 NA 60.0 50.0 - 60.0 10.0 47.0 44.0
MW-26 3/13/2012 NM 3269.87 48.0 NA 48.0 38.0 - 48.0 10.0 36.0 29.0
MW-27 3/9/2012 NM 3267.37 50.0 NA 45.0 35.0 - 45.0 10.0 33.0 29.0
MW-28 1/21/2013 3261.30 3261.07 50.0 NA 42.0 32.0 - 42.0 10.0 30.0 27.0

MW-29D 1/24/2013 3264.50 3264.46 86.0 60.0 86.0 76.0 - 86.0 10.0 74.0 59.0
MW-30 1/23/2013 3242.90 3242.68 24.5 NA 24.5 14.5 - 24.5 10.0 12.0 10.0
MW-31 1/29/2013 3257.60 3257.42 45.0 NA 42.75 32.75 - 42.75 10.0 30.0 27.0
MW-32 4/10/2013 3257.20 3256.80 49.0  NA 45.0 35.0 - 45.0 10.0 33.0 27.0

MW-32D 1/30/2013 3256.10 3255.87 77.0 65.0 77.0 72.0 - 77.0 5.0 70.0 63.0
MW-33 4/10/2013 3256.30 3255.60 48.0 NA 47.0 37.0 - 47.0 10.0 35.0 29.0
MW-34 4/10/2013 3260.50 3260.24 51.0 NA 51.0 41.0 - 51.0 10.0 39.0 33.0
MW-35 6/20/2013 3227.40 3227.17 20.0 NA 20.0 10.0 - 20.0 10.0 8.0 5.0
MW-36 12/4/2013 3251.11 3250.93 47.0 NA 47.0 37.0 47.0 10.0 34.0 30.0

MW-36D 12/4/2013 3251.01 3250.57 69.0 50.0 69.0 64.0 69.0 5.0 62.0 58.0
RW-1 6/5/1992 3293.19 NM 75.0 40.0 75.0 40.0 - 75.0 35.0 33.0 32.0
RW-2 6/5/1992 3295.08 NM 71.0 41.0 71.0 41.0 - 71.0 30.0 38.0 37.0
RW-3 6/5/1992 3295.61 3295.36 70.0 38.0 70.0 40.0 - 70.0 30.0 38.00 37.0

Notes:
1. Elevations for wells MW-1 through MW-18D and RW-3 adapted from "Table 1. New Monitor Well Construction Details" contained in Groundwater Assessment 
    Report for the Property at 665 State Farm Road, Boone, North Carolina dated September 9, 1997 and prepared by QST Environmental.
2. Elevations expressed in feet above North American Vertical Datum 1988.
3. TOC = top of casing
4. ft = feet
5. msl = mean sea level
6. bgs = below ground surface
7. NA = Not available. No casing was constructed during the well installation process.
8. NM = Not measured; ground surface and/or TOC elevations were not measured by the surveyor.

Screened 
Interval  
(ft, bgs)

Prepared By/Date: SS 3/21/2014
Checked By/Date: MPF 3/25/2014



Table 2
Summary of Semi-Annual Groundwater Monitoring Program

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring Frequency

Estimated Sampling 
Date

Well ID
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MW-1 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-2 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-3 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-4 • • • • •  ‐‐ • • • • • •

MW-4D • • • • •  -- • • • • •  --

MW-5 • • • • •  -- • • • • •  --

MW-5D • • • • •  -- • • • • •  --

MW-7 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-7D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-8 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-8D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-9D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-10 •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-10D •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-12 • • • • •  -- • • • • •  --

MW-12D • • • • •  -- • • • • •  --

MW-12DD • • • • • • • • • • •  --

MW-12D3 • • • • •  -- • • • • • •

MW-13 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-13D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-14 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-17 •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-17D •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-18D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-19 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-19D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-20 •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-20D •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-21 • • • • •  -- • • • • •  --

MW-22 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-23 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-24 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-25 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-26 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-27 •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-28 •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-29D •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-31 • • • • •  -- • • • • •  --

MW-32D •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ •  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐

MW-33 •  ‐‐  ‐‐  ‐‐  ‐‐  -- •  ‐‐  ‐‐  ‐‐  ‐‐  --

MW-34 • • • • •  -- • • • • •  --

MW-35 • • • • •  -- • • • • •  --

MW-36 •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --

MW-36D •  ‐‐  ‐‐  ‐‐  ‐‐  -- • • • • •  --
Notes:
1. Field parameters include pH, temperature, specific conductance, dissolved oxygen and oxidation-reduction potential; field measurements will be 
    recorded during purging activities or using a down-well water quality meter such as a Horiba U-52 or similar.
2. Samples will be analyzed for site-related VOCs using USEPA Method 8260B, 1,4-dioxane using USEPA 8260 SIM, and free cyanide using USEPA 9014. 
3. Site-related VOCs include: chloroform, 1,1-DCA, 1,2-DCA, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, Methylene Chloride, PCE, 1,1,1-TCA, 1,1,2-TCA,
    TCE, and VC.
4. Wells MW-11, MW-15, MW-15D, and MW-16 could not be located and are presumed to have been destroyed.

March 2016 September 2016

First Semi-Annual Event Second Semi-Annual Event

Prepared By/Date: PSJ 03/24/15
Checked By/Date: TSR 03/24/15



Table 3
Summary of Groundwater Elevation Data

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen 
Placement

MW-1 3294.27 3/22/2016 29.91 3264.36 Overburden
MW-2 3295.05 3/22/2016 45.90 3249.15 Overburden
MW-3 3295.46 3/22/2016 45.85 3249.61 Overburden
MW-4 3294.94 3/22/2016 46.15 3248.79 Overburden
MW-4D 3294.77 3/22/2016 46.74 3248.03 Upper Bedrock
MW-5 3292.51 3/22/2016 55.39 3237.12 Upper Bedrock
MW-5D 3292.61 3/22/2016 65.37 3227.24 Upper Bedrock
MW-5DD 3292.83 3/22/2016 66.49 3226.34 Middle Bedrock
MW-7 3295.25 3/22/2016 26.20 3269.05 Overburden
MW-7D 3296.21 3/22/2016 29.81 3266.40 Upper Bedrock
MW-8 3294.09 3/22/2016 41.89 3252.20 Overburden
MW-8D 3294.20 3/22/2016 46.82 3247.38 Upper Bedrock
MW-9D 3295.46 3/22/2016 45.17 3250.29 Upper Bedrock
MW-10 3288.20 3/22/2016 30.51 3257.69 Overburden
MW-10D 3288.39 3/22/2016 58.74 3229.65 Upper Bedrock
MW-11 3293.76 3/22/2016 26.51 3267.25 Overburden
MW-12 3293.71 3/22/2016 52.12 3241.59 Overburden
MW-12D 3293.49 3/22/2016 63.95 3229.54 Upper Bedrock
MW-12DD 3293.98 3/22/2016 68.63 3225.35 Middle Bedrock
MW-12D3 3294.53 3/22/2016 93.72 3200.81 Lower Bedrock
MW-13 3179.15 3/22/2016 32.29 3146.86 Overburden
MW-13D 3179.26 3/22/2016 33.74 3145.52 Upper Bedrock
MW-14 3272.44 3/22/2016 27.86 3244.58 Overburden
MW-17 3268.52 3/22/2016 34.61 3233.91 Upper Bedrock
MW-17D 3269.04 3/22/2016 44.89 3224.15 Middle Bedrock
MW-18D 3259.85 3/22/2016 36.53 3223.32 Middle Bedrock
MW-19 3179.66 3/22/2016 22.94 3156.72 Overburden
MW-19D 3180.05 3/22/2016 26.35 3153.70 Upper Bedrock
MW-20 3295.52 3/22/2016 46.21 3249.31 Overburden
MW-20D 3295.69 3/22/2016 79.80 3215.89 Upper Bedrock
MW-21 3275.55 3/22/2016 38.33 3237.22 Overburden
MW-22 3293.28 3/22/2016 41.04 3252.24 Overburden
MW-23 3295.44 3/22/2016 35.40 3260.04 Overburden
MW-24 3295.27 3/22/2016 42.57 3252.70 Overburden
MW-25 3294.39 3/22/2016 45.80 3248.59 Overburden
MW-26 3269.87 3/22/2016 38.03 3231.84 Overburden
MW-27 3267.37 3/22/2016 35.94 3231.43 Overburden
MW-28 3261.07 3/22/2016 30.11 3230.96 Overburden
MW-29D 3264.46 3/22/2016 40.41 3224.05 Upper Bedrock
MW-30 3242.68 3/22/2016 21.91 3220.77 Overburden
MW-31 3257.42 3/22/2016 31.53 3225.89 Overburden
MW-32 3256.80 3/22/2016 36.79 3220.01 Overburden
MW-32D 3255.87 3/22/2016 47.31 3208.56 Upper Bedrock
MW-33 3255.60 3/22/2016 39.81 3215.79 Overburden
MW-34 3260.24 3/22/2016 41.82 3218.42 Overburden
MW-35 3227.17 3/22/2016 12.22 3214.95 Overburden
MW-36 3250.93 3/22/2016 39.32 3211.61 Overburden
MW-36D 3250.57 3/22/2016 67.26 3183.31 Upper Bedrock

Notes:
1. Elevations for wells MW-1 through MW-18D and RW-3 adapted from "Table 1. New Monitor Well Construction 
    Details" contained in Groundwater Assessment Report for the Property at 665 State Farm Road, Boone, North 
    Carolina, dated September 9, 1997 and prepared by QST Environmental; elevations for wells MW-20 through 
     MW-27 surveyed by R.B. Pharr  Associates in 2012; elevations for wells MW-28, MW-30 through MW-35, 
     MW-29D and MW-32D surveyed by KCI Associates in July 2013.
2. Elevations expressed in feet above North American Vertical Datum 1988.
3. TOC = top of casing
4. ft = feet
5. msl = mean sea level
6. bgs = below ground surface
7. NM = Not measured; wells MW-15, MW-15D and MW-16 have been destroyed
8. Overburden = Partially weathered rock

Prepared By/Date: LLM 03/28/16
Checked By/Date:  ZJD 04/01/16



Table 4

Summary of Laboratory Analytical Results
Robert Bosch Tool Corporation, Former Boone Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

cis- trans- Vinyl Amenable
Well ID Date 1,1-DCA 1,1-DCE 1,2-DCE 1,2-DCE PCE 1,1,1-TCA TCE Chloride 1,4-dioxane Cyanide 
NCAC 2L 6 350 70 100 0.7 200 3 0.03 3 0.07
MW-4 3/23/16 267 7.5 1,390 7.0 197 25 210 0.92J 4.5 0.801
MW-4D 3/23/16 <1.0 <1.0 0.57J <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.005
MW-5 3/23/16 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <2.0 <0.005
MW-5D 3/23/16 <1.0 <1.0 0.66J <1.0 <1.0 <1.0 0.90J <1.0 <2.0 <0.005
MW-12 3/23/16 39.5 <1.0 44.0 1.0 4.2 2.2 5.2 <1.0 3.0 0.080
MW-12D 3/24/16 13.3 <1.0 52.0 0.60J 7.5 1.2 10.2 <1.0 3.5 0.026
MW-12DD 3/23/16 1.8 10.3 114 4.1 8.6 3.1 182 <1.0 34.6 <0.005
MW-12D3 3/24/16 1.2 <1.0 4.5 <1.0 <1.0 <1.0 2.2J <1.0 14.6 <0.005
MW-21 3/23/16 0.42J <1.0 1.5 <1.0 2.8 <1.0 0.85J <1.0 <2.0 <0.005
MW-31 3/22/16 1.9 <1.0 11.6 <1.0 1.8 <1.0 3.3 <1.0 3.6 <0.005
MW-34 3/22/16 13.6 <1.0 112 1.5 0.92J <1.0 8.3 <1.0 2.0J <0.005
MW-35 3/23/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.005

Notes:
1. All Concentrations in micrograms per liter (µg/L), with the exception of amenable cyanide, which is reported in milligrams per liter (mg/L).
2. NCAC 2L = North Carolina Administrative Code 2L Standards.
3. Bold values indicate detections above the laboratory RL.
4. Italic values indicate estimated concentrations below the laboratory Reporting Limit and Method Detection Limit (J Flag)
5. Bold Red Values Exceed NCAC 2L Standard
6. Constituent abbreviatioDCA = dichloroethane PCE = tetrachloroethene TCE = trichloroethene

DCE = dichloroethene TCA = trichloroethane
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-4 3/1/2012 µg/L 3245.44 362 1740 186 254 3.0  --

6/1/2012 µg/L 3246.67 298 1650 149 270 <10.0  --
9/1/2012 µg/L 3243.29 222 1040 151 194 <1.0  --

12/1/2012 µg/L 3241.84 186 973 97.3 186 1.6  --
5/1/2013 µg/L 3247.98 369 2000 155 271 2.1 2.0

12/1/2013 µg/L 3244.77 152 705 59.2 120 <5.0 4.4
3/1/2014 µg/L 3243.38 190 851 94 152 <5.0 2.4
6/2/2014 µg/L 3246.18 191 898 121 179 <5.0 <2.0
9/9/2014 µg/L 3244.41 222 1080 114 177 <5.0 2.4

12/4/2014 µg/L 3241.74 125 524 40.6 84.9 <10.0 <2.0
3/11/2015 µg/L 3240.81 133 590 135 135 <5.0 <2.0
9/21/2015 µg/L 3240.76 NS NS NS NS NS NS
3/23/2016 µg/L 3248.79 267 1390 197 210 0.92 4.5

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-4D 3/1/2012 µg/L 3244.53 <1.0 <1.0 <1.0 <1.0 <1.0  --

6/1/2012 µg/L 3245.57 <1.0 0.94 <1.0 0.59 <1.0  --
9/1/2012 µg/L 3242.20 <1.0 <1.0 <1.0 <1.0 <1.0  --

12/1/2012 µg/L 3240.46 <1.0 1.1 <1.0 0.61 <1.0  --
5/1/2013 µg/L 3247.96 <1.0 2.3 <1.0 0.70 <1.0 <3.0

12/1/2013 µg/L 3243.65 <1.0 0.53 <1.0 0.54 <1.0 <2.0
3/1/2014 µg/L 3242.27 <1.0 1.1 <1.0 0.67 <1.0 <2.0
6/2/2014 µg/L 3245.26 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0
9/9/2014 µg/L 3243.40 <1.0 1.6 <1.0 <1.0 <1.0 <2.0

12/4/2014 µg/L 3240.75 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0
3/11/2015 µg/L 3240.19 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0
9/22/2015 µg/L 3239.79 <1.0 <1.0 <1.0 1.3 <1.0 <2.0
3/23/2016 µg/L 3248.03 <1.0 0.57 <1.0 <1.0 <1.0 <2.0

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-5 3/1/2012 µg/L 3234.38 <1.0 <1.0 2.4 <1.0 <1.0  --

6/1/2012 µg/L 3234.58 <1.0 <1.0 2.2 0.84 <1.0  --
9/1/2012 µg/L 3232.72 <1.0 <1.0 2.5 <1.0 <1.0  --

12/1/2012 µg/L 3231.76 <1.0 0.52 2.1 0.60 <1.0  --
5/1/2013 µg/L 3236.06 <1.0 0.49 3.2 0.87 <1.0 <3.0

12/1/2013 µg/L 3234.52 <1.0 <1.0 1.8 <1.0 <1.0 <2.0
3/1/2014 µg/L 3233.95 <1.0 0.43 2.3 0.50 <1.0 <2.0
6/2/2014 µg/L 3234.73 <1.0 <1.0 2.6 <1.0 <1.0 <2.0
9/9/2014 µg/L 3233.51 <1.0 <1.0 1.3 <1.0 <1.0 <2.0

12/3/2014 µg/L 3232.41 <1.0 <1.0 1.9 <1.0 <1.0 <2.0
3/11/2015 µg/L 3231.57 <1.0 <1.0 1.6 <1.0 <1.0 <2.0
9/23/2015 µg/L 3231.60 <1.0 <1.0 1.7 1.3 <1.0 <2.0
3/23/2016 µg/L 3237.12 <1.0 <1.0 1.7 <1.0 <1.0 <2.0

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-5D 3/1/2012 µg/L 3225.01 <1.0 1.4 <1.0 2.5 <1.0  --

6/1/2012 µg/L 3225.20 <1.0 1.2 <1.0 1.9 <1.0  --
9/1/2012 µg/L 3223.54 <1.0 1.6 <1.0 2.2 <1.0  --

12/1/2012 µg/L 3222.61 <1.0 1.5 <1.0 2.2 <1.0  --
5/1/2013 µg/L 3226.39 <1.0 1.4 <1.0 1.9 <1.0 <3.0

12/1/2013 µg/L 3224.82 <1.0 1.3 <1.0 1.5 <1.0 <2.0
3/1/2014 µg/L 3224.21 <1.0 1.2 <1.0 1.8 <1.0 <2.0
6/2/2014 µg/L 3224.73 <1.0 1.1 <1.0 1.9 <1.0 <2.0
9/9/2014 µg/L 3223.75 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0

12/3/2014 µg/L 3223.75 <1.0 1.0 <1.0 1.5 <1.0 <2.0
3/11/2015 µg/L 3222.58 <1.0 <1.0 <1.0 1.4 <1.0 <2.0
9/23/2015 µg/L 3222.17 <1.0 1.0 <1.0 2.4 <1.0 <2.0
3/23/2016 µg/L 3227.24 <1.0 0.66 <1.0 0.90 <1.0 <2.0

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program

3,221

3,222

3,223

3,224

3,225

3,226

3,227

3,228

0

0.5

1

1.5

2

2.5

3

9
/1
4
/2
0
1
1

4
/1
/2
0
1
2

1
0
/1
8
/2
0
1
2

5
/6
/2
0
1
3

1
1
/2
2
/2
0
1
3

6
/1
0
/2
0
1
4

1
2
/2
7
/2
0
1
4

7
/1
5
/2
0
1
5

1
/3
1
/2
0
1
6

8
/1
8
/2
0
1
6

W
a
te
r 
Le
ve
l 
(f
t,
 m

sl
)

C
o
n
ce
n
tr
a
ti
o
n
 (
u
g/
L)

Sample Date

MW‐5D

1,1‐DCA Cis‐ 1,2‐DCE PCE TCE

Vinyl Chloride 1,4‐ Dioxane WATER LEVEL

Prepared By/Date:LLM 04/07/16
Checked By/Date: ZJD 04/08/16



Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-12 6/1/2012 µg/L 3237.95 91.3 163 4.1 13.2 <2.0  --

9/1/2012 µg/L 3234.58 110 187 10.5 16.1 <2.0  --
5/1/2013 µg/L 3238.80 62.2 100 4.1 7.6 <1.0 3.1

12/1/2013 µg/L 3236.39 77.6 117 7.3 9.6 <1.0 3.3
3/1/2014 µg/L 3234.84 69.9 108 8.7 11.9 <1.0 5.0
6/2/2014 µg/L 3236.71 67.3 98.4 5.3 8.7 <1.0 4.9
9/9/2014 µg/L 3234.77 NS NS NS NS NS NS

12/4/2014 µg/L Dry NS NS NS NS NS NS
3/11/2015 µg/L Dry NS NS NS NS NS NS
9/21/2015 µg/L 3233.96 NS NS NS NS NS NS
3/23/2016 µg/L 3241.59 39.5 44.0 4.2 5.2 <1.0 3.0

3/11/15

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
NS = Not sampled due to insufficient groundwater 
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-12D 3/1/2012 µg/L 3226.64 7.0 32.4 2.6 7.3 <1.0  --

6/1/2012 µg/L 3226.74 8.5 31.4 3.4 9.7 <1.0  --
9/1/2012 µg/L 3224.61 7.0 24.3 2.8 7.3 <1.0  --

12/1/2012 µg/L 3223.41 5.3 21.2 2.8 6.3 <1.0  --
5/1/2013 µg/L 3227.96 9.8 42.7 6.0 11.6 <1.0 3.6

12/1/2013 µg/L 3226.37 19.8 68.7 10.4 12.9 <1.0 4.2
3/1/2014 µg/L 3225.29 14.6 49.8 7.9 11.5 <1.0 3.4
6/2/2014 µg/L 3225.95 13.4 47.1 7.3 10.9 <1.0 6.3
9/9/2014 µg/L 3224.94 11.6 43.0 5.6 9.2 <1.0 <3.1

12/4/2014 µg/L 3223.99 7.7 28.6 4.0 6.4 <1.0 2.4
3/11/2015 µg/L 3223.37 6.1 24.5 4.4 6.9 <1.0 <2.0
9/23/2015 µg/L 3223.04 7.6 34.0 4.4 7.6 <1.0 <2.0
3/24/2016 µg/L 3229.54 13.3 52.0 7.5 10.2 <1.0 3.5

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-12DD 3/1/2012 µg/L 3224.98 2.3 141 15.2 304 <1.0  --

6/1/2012 µg/L 3225.06 3.0 94.8 6.5 205 <2.5  --
9/1/2012 µg/L 3223.21 <2.5 124 12.2 316 <2.5  --

12/1/2012 µg/L 3222.08 3.5 153 15.2 319 <1.0  --
5/1/2013 µg/L 3225.55 2.7 128 13.1 358 <1.0 31.7

12/1/2013 µg/L 3224.86 <2.0 107 13.6 248 <2.0 36.5
3/1/2014 µg/L 3223.90 2.0 103 9.4 242 <2.0 31.8
6/2/2014 µg/L 3224.31 <2.0 102 9.4 237 <2.0 34.3
9/9/2014 µg/L 3223.72 2.0 104 6.9 194 <2.0 31.6

12/4/2014 µg/L 3222.74 2.1 126 11.3 289 <2.0 40.6
3/11/2015 µg/L 3221.29 <2.5 106 10.7 255 <2.5 <2.0
9/23/2015 µg/L 3221.55 1.7 107 6.6 170 <2.5 34.7
3/23/2016 µg/L 3225.35 1.8 114 8.6 182 <2.5 34.6

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-12D3 2/1/2013 µg/L  -- <1.0 12.7 <1.0 4.5 <1.0  --

3/1/2013 µg/L  -- <1.0 13.9 <1.0 6.0 <1.0  --
5/1/2013 µg/L 3134.91 1.4 14.1 <1.0 7.0 <1.0 9.2

12/1/2013 µg/L 3182.44 <1.0 11.2 <1.0 5.9 <1.0 10.9
3/1/2014 µg/L 3185.34 1.4 9.1 <1.0 5.6 <1.0 9.2
6/2/2014 µg/L 3183.85 1.5 8.4 <1.0 4.4 <1.0 10.7
9/9/2014 µg/L 3187.97 1.5 7.6 <1.0 3.7 <1.0 <6.6

12/4/2014 µg/L 3190.38 1.4 6.6 <1.0 3.4 <1.0 12.1
3/11/2015 µg/L 3187.90 1.1 5.2 <1.0 3.5 <1.0 2.8
9/23/2015 µg/L 3199.23 1.3 5.5 <1.0 1.5 <1.0 12.5
3/24/2016 µg/L 3200.81 1.2 4.5 <1.0 2.2 <1.0 14.6

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-21 3/1/2012 µg/L 3233.14 2.9 11.3 8.3 6.0 <1.0  --

6/1/2012 µg/L 3233.22 1.2 10.8 8.3 5.4 <1.0  --
9/1/2012 µg/L 3230.31 4.4 28.6 8.2 10.2 <1.0  --

12/1/2012 µg/L 3228.92 4.1 30.3 6.3 8.8 <1.0  --
5/1/2013 µg/L 3235.20 1.1 5.7 3.7 <1.0 <1.0 0.78

12/1/2013 µg/L 3232.45 1.1 7.0 4.1 2.4 <1.0 <2.0
3/1/2014 µg/L 3231.24 0.94 6.1 3.7 2.4 <1.0 <2.0
6/2/2014 µg/L 3232.21 1.1 4.8 4.4 2.1 <1.0 <2.0
9/9/2014 µg/L 3230.14 1.0 7.0 3.1 2.3 <1.0 <2.0

12/1/2014 µg/L 3229.80 <1.0 7.3 2.7 2.0 <1.0 2.3
3/11/2015 µg/L 3229.12 <1.0 5.7 3.0 1.7 <1.0 <2.0
9/21/2015 µg/L 3228.75 0.52 8.7 3.4 2.6 <1.0 <2.0
3/23/2016 µg/L 3237.22 0.42 1.5 2.8 0.85 <1.0 <2.0

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-31 5/1/2013 µg/L 3224.68 5.6 38.2 4.3 8.6 <1.0 7.9

12/1/2013 µg/L 3223.50 2.6 16.8 2.3 4.0 <1.0 4.8
3/1/2014 µg/L 3222.62 3.0 18.6 2.8 5.1 <1.0 4.8
6/2/2014 µg/L 3223.07 3.1 20.8 3.6 5.8 <1.0 6.0
9/9/2014 µg/L 3222.20 1.8 11.4 1.3 2.5 <1.0 3.1

12/2/2014 µg/L 3221.51 2.3 13.2 1.8 3.4 <1.0 3.7
3/11/2015 µg/L 3221.09 2.2 14.2 2.6 4.1 <1.0 <2.0
9/22/2015 µg/L 3220.75 2.5 16.7 2.0 3.0 <1.0 3.0
3/22/2016 µg/L 3225.89 1.9 11.6 1.8 3.3 <1.0 3.6

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-34 5/1/2013 µg/L 3217.74 28.7 224 1.5 18.1 <1.0 4.5

12/1/2013 µg/L 3216.89 22.3 182 1.3 15.6 <1.0 4.2
3/1/2014 µg/L 3216.47 24.9 190 1.1 16.1 <1.0 4.3
6/2/2014 µg/L 3217.41 27.0 187 1.6 18.4 <1.0 <2.0
9/9/2014 µg/L 3216.04 34.8 258 1.6 20.2 <1.0 7.2

12/2/2014 µg/L 3215.76 30.2 255 <2.0 16.8 <1.0 9.3
3/11/2015 µg/L 3215.5 27.1 235 <2.5 17.9 <2.5 <2.0
9/22/2015 µg/L 3215.18 22.4 192 <2.5 13.3 <2.5 3.7
3/22/2016 µg/L 3218.42 13.6 112 0.92 8.3 <1.0 2.0

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Table 5

Historical Groundwater Sampling Laboratory Analytical Results
RBTC Former Boone Manufacturing Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Well Sample WATER Cis- Vinyl 1,4-
ID Date Units LEVEL 1,1-DCA 1,2-DCE PCE TCE Chloride Dioxane

2L Standard µg/L 6.0 70 0.7 3.0 0.03 3.0
MW-35 6/1/2013 µg/L 3214.92 <1.0 0.82 <1.0 <1.0 <1.0 1.5

12/1/2013 µg/L 3214.22 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0
3/1/2014 µg/L 3214.27 <1.0 0.43 <1.0 <1.0 <1.0 <2.0
6/2/2014 µg/L 3214.28 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0
9/9/2014 µg/L 3213.90 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0

12/2/2014 µg/L 3213.89 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0
3/11/2015 µg/L 3213.71 NS NS NS NS NS NS
9/22/2015 µg/L 3213.25 <1.0 0.72 <1.0 <1.0 <1.0 <1.0
3/23/2016 µg/L 3214.95 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0

Notes:
2L Standard = NCAC 15A 02L.0202 Groundwater Quality Standards
µg/L = micrograms per liter
Water Level = Feet mean sea level elevation
1,1-DCA = 1,1-dichloroethane
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene (perchloroethylene)
TCE = trichloroethene
Bold Italic  values are estimated between the Minimum Detection Limit and Reporting Limit ("J" Flag)
Bold values indicate detections above the Reporting Limit
Bold Shaded values indicate detections above the 2L Standard
 -- = Parameter not analyzed
*  = Sample not collected; well is not included in the Quarterly Groundwater Monitoring Program
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 34.71 3259.56
6/18/2012 34.01 3260.26
9/24/2012 37.50 3256.77

12/10/2012 39.86 3254.41
5/20/2013 30.76 3263.51
12/3/2013 NM
3/4/2014 35.89 3258.38
6/2/2014 31.59 3262.68
9/9/2014 37.45 3256.82
3/9/2015 40.14 3254.13
9/21/2015 39.82 3254.45
3/22/2016 29.91 3264.36
3/14/2012 49.82 3245.23
6/18/2012 48.36 3246.69
9/24/2012 51.74 3243.31

12/10/2012 54.58 3240.47
5/20/2013 45.75 3249.30
12/3/2013 NM
3/4/2014 53.57 3241.48
6/2/2014 47.75 3247.30
9/9/2014 49.75 3245.30
3/9/2015 54.58 3240.47
9/21/2015 54.51 3240.54
3/22/2016 45.90 3249.15
3/14/2012 49.75 3245.71
6/18/2012 48.24 3247.22
9/24/2012 51.86 3243.60

12/10/2012 54.59 3240.87
5/20/2013 46.82 3248.64
12/3/2013 NM
3/4/2014 52.89 3242.57
6/2/2014 48.40 3247.06
9/9/2014 50.29 3245.17
3/9/2015 54.53 3240.93
9/21/2015 Dry
3/22/2016 45.85 3249.61
3/14/2012 49.50 3245.44
6/18/2012 48.27 3246.67
9/24/2012 51.65 3243.29

12/10/2012 53.10 3241.84
5/20/2013 46.96 3247.98
12/3/2013 50.17 3244.77
3/4/2014 51.56 3243.38
6/2/2014 48.76 3246.18
9/9/2014 50.53 3244.41
12/1/2014 53.20 3241.74
3/9/2015 54.13 3240.81
9/21/2015 54.18 3240.76
3/22/2016 46.15 3248.79
3/14/2012 50.24 3244.53
6/18/2012 49.20 3245.57
9/24/2012 52.57 3242.20

12/10/2012 54.31 3240.46
5/20/2013 46.81 3247.96
12/3/2013 51.12 3243.65
3/4/2014 52.50 3242.27
6/2/2014 49.51 3245.26
9/9/2014 51.37 3243.40
12/1/2014 54.02 3240.75
3/9/2015 54.58 3240.19
9/21/2015 54.98 3239.79
3/22/2016 46.74 3248.03

MW-3 3295.46

MW-4D 3294.77 Upper Bedrock

Overburden

Overburden

Overburden

3295.05

3294.27

MW-2

MW-1

MW-4 3294.94 Overburden
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 58.03 3234.48
6/18/2012 57.93 3234.58
9/24/2012 59.79 3232.72

12/10/2012 60.75 3231.76
5/20/2013 56.45 3236.06
12/3/2013 57.99 3234.52
3/4/2014 58.56 3233.95
6/2/2014 57.78 3234.73
9/9/2014 59.00 3233.51
12/1/2014 60.10 3232.41
3/9/2015 60.94 3231.57
9/21/2015 60.91 3231.60
3/22/2016 55.39 3237.12
3/14/2012 67.60 3225.01
6/18/2012 67.41 3225.20
9/24/2012 69.07 3223.54

12/10/2012 70.00 3222.61
5/20/2013 66.22 3226.39
12/3/2013 67.79 3224.82
3/4/2014 68.40 3224.21
6/2/2014 67.88 3224.73
9/9/2014 68.86 3223.75
12/1/2014 69.50 3223.11
3/9/2015 70.03 3222.58
9/21/2015 70.44 3222.17
3/22/2016 65.37 3227.24
3/14/2012 68.12 3224.71
6/18/2012 58.00 3234.83
9/24/2012 69.60 3223.23

12/10/2012 70.63 3222.20
5/20/2013 66.85 3225.98
12/3/2013 NM
3/4/2014 69.20 3223.63
6/2/2014 68.72 3224.11
9/9/2014 59.77 3233.06
3/9/2015 71.26 3221.57
9/21/2015 71.39 3221.44
3/22/2016 66.49 3226.34
3/14/2012 27.39 3267.86
6/18/2012 28.50 3266.75
9/24/2012 30.44 3264.81

12/10/2012 32.13 3263.12
5/20/2013 22.11 3273.14
12/3/2013 NM
3/4/2014 27.93 3267.32
6/2/2014 28.21 3267.04
9/9/2014 30.07 3265.18
3/9/2015 28.48 3266.77
9/21/2015 32.29 3262.96
3/22/2016 26.20 3269.05
3/14/2012 33.07 3263.14
6/18/2012 33.11 3263.10
9/24/2012 36.29 3259.92

12/10/2012 38.27 3257.94
5/20/2013 27.79 3268.42
12/3/2013 NM
3/4/2014 34.16 3262.05
6/2/2014 33.50 3262.71
9/9/2014 36.31 3259.90
3/9/2015 37.05 3259.16
9/21/2015 38.45 3257.76
3/22/2016 29.81 3266.40

Upper Bedrock3292.61MW-5D

MW-5 3292.51 Upper Bedrock

MW-7D 3296.21 Upper Bedrock

OverburdenMW-7 3295.25

MW-5DD 3292.83 Middle Bedrock
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 46.74 3247.35
6/18/2012 45.10 3248.99
9/24/2012 49.31 3244.78

12/10/2012 Dry Dry
5/20/2013 43.29 3250.80
12/3/2013 NM
3/4/2014 49.12 3244.97
6/2/2014 45.54 3248.55
9/9/2014 47.76 3246.33
3/9/2015 49.81 3244.28
9/21/2015 49.79 3244.30
3/22/2016 41.89 3252.20
3/14/2012 47.26 3246.94
6/18/2012 49.48 3244.72
9/24/2012 49.79 3244.41

12/10/2012 52.55 3241.65
5/20/2013 43.29 3250.91
12/3/2013 NM
3/4/2014 51.18 3243.02
6/2/2014 47.01 3247.19
9/9/2014 49.15 3245.05
3/9/2015 52.32 3241.88
9/21/2015 52.88 3241.32
3/22/2016 46.82 3247.38
3/14/2012 49.35 3246.11
6/18/2012 48.20 3247.26
9/24/2012 51.78 3243.68

12/10/2012 53.78 3241.68
5/20/2013 46.05 3249.41
12/3/2013 NM
3/4/2014 52.11 3243.35
6/2/2014 48.41 3247.05
9/9/2014 50.36 3245.10
3/9/2015 54.32 3241.14
9/21/2015 54.31 3241.15
3/22/2016 45.17 3250.29
3/14/2012 35.42 3252.78
6/18/2012 34.85 3253.35
9/24/2012 38.51 3249.69

12/10/2012 40.52 3247.68
5/20/2013 30.12 3258.08
12/3/2013 36.09 3252.11
3/4/2014 35.97 3252.23
6/2/2014 35.01 3253.19
9/9/2014 37.86 3250.34
12/1/2014 39.15 3249.05
3/9/2015 39.80 3248.40
9/21/2015 40.30 3247.90
3/22/2016 30.51 3257.69
3/14/2012 61.41 3226.98
6/18/2012 61.08 3227.31
9/24/2012 62.88 3225.51

12/10/2012 63.79 3224.60
5/20/2013 59.21 3229.18
12/3/2013 61.59 3226.80
3/4/2014 62.19 3226.20
6/2/2014 61.68 3226.71
9/9/2014 62.72 3225.67
12/1/2014 65.20 3223.19
3/9/2015 65.55 3222.84
9/21/2015 67.72 3220.67
3/22/2016 58.74 3229.65

Upper Bedrock3295.46MW-9D

Upper Bedrock3288.39MW-10D

MW-10 3288.20 Overburden

Overburden3294.09MW-8

MW-8D 3294.20 Upper Bedrock
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 NM
6/18/2012 NM
9/24/2012 NM

12/10/2012 NM
5/20/2013 NM
12/3/2013 NM
3/4/2014 NM
6/2/2014 NM
9/9/2014 NM
3/9/2015 NM
9/21/2015 NM
3/22/2016 26.51 3267.25
3/14/2012 56.43 3237.28
6/18/2012 55.76 3237.95
9/24/2012 59.13 3234.58

12/10/2012 Dry
5/20/2013 54.91 3238.80
12/3/2013 57.32 3236.39
3/4/2014 58.87 3234.84
6/2/2014 57.00 3236.71
9/9/2014 58.94 3234.77
12/1/2014 Dry
3/9/2015 Dry
9/21/2015 59.75 3233.96
3/22/2016 52.12 3241.59
3/14/2012 66.85 3226.64
6/18/2012 66.75 3226.74
9/24/2012 68.88 3224.61

12/10/2012 70.08 3223.41
5/20/2013 65.53 3227.96
12/3/2013 67.12 3226.37
3/4/2014 68.20 3225.29
6/2/2014 67.54 3225.95
9/9/2014 68.55 3224.94
12/1/2014 69.50 3223.99
3/9/2015 70.12 3223.37
9/21/2015 70.45 3223.04
3/22/2016 63.95 3229.54
3/14/2012 69.00 3224.98
6/18/2012 68.92 3225.06
9/24/2012 70.77 3223.21

12/10/2012 71.90 3222.08
5/20/2013 68.43 3225.55
12/3/2013 69.12 3224.86
3/4/2014 70.08 3223.90
6/2/2014 69.67 3224.31
9/9/2014 70.26 3223.72
12/1/2014 71.24 3222.74
3/9/2015 72.69 3221.29
9/21/2015 72.43 3221.55
3/22/2016 68.63 3225.35
5/20/2013 159.62 3134.91
12/3/2013 112.09 3182.44
3/4/2014 109.19 3185.34
6/2/2014 110.68 3183.85
9/9/2014 106.56 3187.97
12/1/2014 104.15 3190.38
3/9/2015 106.63 3187.90
9/21/2015 95.30 3199.23
3/22/2016 93.72 3200.81

MW-12D3 3294.53 Lower Bedrock

Overburden3293.76MW-11

MW-12D 3293.49 Upper Bedrock

MW-12 3293.71 Overburden

3293.98 Middle BedrockMW-12DD
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 37.51 3141.64
6/18/2012 38.04 3141.11
9/24/2012 41.12 3138.03

12/10/2012 42.52 3136.63
5/20/2013 34.75 3144.40
12/3/2013 NM
3/4/2014 37.46 3141.69
6/2/2014 37.86 3141.29
9/9/2014 39.71 3139.44
3/9/2015 40.43 3138.72
9/21/2015 41.19 3137.96
3/22/2016 32.29 3146.86
3/14/2012 38.30 3140.96
6/18/2012 38.64 3140.62
9/24/2012 41.75 3137.51

12/10/2012 43.38 3135.88
5/20/2013 34.53 3144.73
12/3/2013 NM
3/4/2014 38.13 3141.13
6/2/2014 38.70 3140.56
9/9/2014 40.45 3138.81
3/9/2015 41.23 3138.03
9/21/2015 42.15 3137.11
3/22/2016 33.74 3145.52
3/14/2012 32.62 3239.82
6/18/2012 32.96 3239.48
9/24/2012 36.31 3236.13
5/20/2013 NM
12/3/2013 NM
3/4/2014 32.30 3240.14
6/2/2014 33.22 3239.22
9/9/2014 35.09 3237.35
3/9/2015 35.72 3236.72
9/21/2015 36.94 3235.50
3/22/2016 27.86 3244.58
3/14/2012 40.20 3228.32
6/18/2012 42.01 3226.51
9/24/2012 33.92 3234.60

12/10/2012 39.57 3228.95
5/20/2013 46.84 3222.20
12/3/2013 38.55 3230.49
3/4/2014 38.51 3230.01
6/2/2014 38.06 3230.46
9/9/2014 40.20 3228.32
12/1/2014 40.18 3228.34
3/9/2015 40.08 3228.44
9/21/2015 40.15 3228.37
3/22/2016 34.61 3233.91
3/14/2012 48.20 3220.84
6/18/2012 49.12 3219.92
9/24/2012 45.17 3223.87

12/10/2012 47.30 3221.74
5/20/2013 38.55 3221.30
12/3/2013 38.21 3221.64
3/4/2014 47.34 3221.70
6/2/2014 47.33 3221.71
9/9/2014 48.19 3220.85
12/1/2014 48.44 3220.60
3/9/2015 48.43 3220.61
9/21/2015 48.73 3220.31
3/22/2016 44.89 3224.15

MW-13 3179.15 Overburden

3179.26MW-13D Upper Bedrock

MW-17D

MW-17 3268.52 Upper Bedrock

MW-14 3272.44 Overburden

3269.04 Middle Bedrock
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 39.53 3220.32
6/18/2012 40.20 3219.65
9/24/2012 36.86 3222.99

12/10/2012 NM NM
5/20/2013 27.18 3152.48
12/3/2013 25.85 3153.81
3/4/2014 38.68 3221.17
6/2/2014 38.68 3221.17
9/9/2014 39.38 3220.47
3/9/2015 39.69 3220.16
9/21/2015 39.98 3219.87
3/22/2016 36.53 3223.32
3/14/2012 27.43 3152.23
6/18/2012 28.18 3151.48
9/24/2012 23.57 3156.09

12/10/2012 NM
5/20/2013 29.17 3150.88
12/3/2013 29.10 3150.95
3/4/2014 25.57 3154.09
6/2/2014 25.58 3154.08
9/9/2014 27.10 3152.56
3/9/2015 27.09 3152.57
9/21/2015 27.88 3151.78
3/22/2016 22.94 3156.72
3/14/2012 30.98 3149.07
6/18/2012 31.47 3148.58
9/24/2012 26.41 3153.64

12/10/2012 NM
5/20/2013 51.43 3244.09
12/3/2013 50.61 3244.91
3/4/2014 28.60 3151.45
6/2/2014 28.74 3151.31
9/9/2014 30.54 3149.51
3/9/2015 30.02 3150.03
9/21/2015 31.33 3148.72
3/22/2016 26.35 3153.70
3/14/2012 55.04 3240.48
6/18/2012 57.44 3238.08
9/24/2012 47.71 3247.81

12/10/2012 52.96 3242.56
5/20/2013 42.41 3253.11
12/3/2013 42.33 3253.19
3/4/2014 54.21 3241.31
6/2/2014 50.01 3245.51
9/9/2014 53.56 3241.96
12/1/2014 56.11 3239.41
3/9/2015 56.90 3238.62
9/21/2015 57.03 3238.49
3/22/2016 46.21 3249.31
3/14/2012 81.06 3214.63
6/18/2012 79.91 3215.78
9/24/2012 81.52 3214.17

12/10/2012 Dry
5/20/2013 80.18 3215.51
12/3/2013 82.50 3213.19
3/4/2014 81.80 3213.89
6/2/2014 79.98 3215.71
9/9/2014 81.44 3214.25
12/1/2014 81.17 3214.52
3/9/2015 81.68 3214.01
9/21/2015 81.34 3214.35
3/22/2016 79.80 3215.89

Upper Bedrock

Overburden

Upper Bedrock

3295.69

3295.52

3180.05

MW-20D

MW-20

MW-19D

MW-19

MW-18D

3179.66

3259.85

Overburden

Middle Bedrock
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 42.41 3233.14
6/18/2012 42.33 3233.22
9/24/2012 45.24 3230.31

12/10/2012 46.63 3228.92
5/20/2013 40.35 3235.20
12/3/2013 43.10 3232.45
3/4/2014 44.31 3231.24
6/2/2014 43.34 3232.21
9/9/2014 45.41 3230.14
12/1/2014 45.75 3229.80
3/9/2015 46.43 3229.12
9/21/2015 46.80 3228.75
3/22/2016 38.33 3237.22
3/14/2012 45.00 3248.28
6/18/2012 44.13 3249.15
9/24/2012 47.09 3246.19

12/10/2012 49.02 3244.26
5/20/2013 42.38 3250.90
12/3/2013 NM
3/4/2014 46.79 3246.49
6/2/2014 44.52 3248.76
9/9/2014 46.06 3247.22
3/9/2015 49.52 3243.76
9/21/2015 49.37 3243.91
3/22/2016 41.04 3252.24
3/14/2012 39.45 3255.99
6/18/2012 38.82 3256.62
9/24/2012 42.18 3253.26

12/10/2012 44.07 3251.37
5/20/2013 36.71 3258.73
12/3/2013 NM
3/4/2014 44.71 3250.73
6/2/2014 39.69 3255.75
9/9/2014 41.92 3253.52
3/9/2015 44.35 3251.09
9/21/2015 44.24 3251.20
3/22/2016 35.40 3260.04
3/14/2012 45.89 3249.38
6/18/2012 45.53 3249.74
9/24/2012 48.84 3246.43

12/10/2012 50.70 3244.57
5/20/2013 42.38 3252.01
12/3/2013 NM
3/4/2014 47.52 3247.75
6/2/2014 45.98 3249.29
9/9/2014 47.99 3247.28
3/9/2015 50.87 3244.40
9/21/2015 50.86 3244.41
3/22/2016 42.57 3252.70
3/14/2012 49.45 3244.94
6/18/2012 48.85 3245.54
9/24/2012 51.88 3242.51

12/10/2012 53.83 3240.56
5/20/2013 46.98 3222.89
12/3/2013 NM
3/4/2014 50.94 3243.45
6/2/2014 NM
9/9/2014 NM
3/9/2015 53.60 3240.79
9/21/2015 53.69 3240.70
3/22/2016 45.80 3248.59

MW-24 3295.27 Overburden

MW-23 3295.44 Overburden

Overburden

Overburden

3293.28

3294.39 OverburdenMW-25

3275.55

MW-22

MW-21
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

3/14/2012 41.21 3228.66
6/18/2012 41.25 3228.62
9/24/2012 43.53 3226.34

12/10/2012 44.75 3225.12
5/20/2013 40.02 3227.35
12/3/2013 NM
3/4/2014 42.73 3227.14
6/2/2014 42.13 3227.74
9/9/2014 43.11 3226.76
3/9/2015 44.76 3225.11
9/21/2015 45.20 3224.67
3/22/2016 38.03 3231.84
3/14/2012 37.28 3230.09
6/18/2012 37.50 3229.87
9/24/2012 39.61 3227.76

12/10/2012 40.75 3226.62
5/20/2013 35.89 3231.48
12/3/2013 NM
3/4/2014 38.61 3228.76
6/2/2014 37.95 3229.42
9/9/2014 38.90 3228.47
3/9/2015 39.98 3227.39
9/21/2015 40.73 3226.64
3/22/2016 35.94 3231.43
5/20/2013 29.94 3231.13
12/3/2013 32.88 3228.19
3/4/2014 32.70 3228.37
6/2/2014 32.39 3228.68
9/9/2014 33.39 3227.68
12/1/2014 33.79 3227.28
3/9/2015 33.08 3227.99
9/21/2015 34.29 3226.78
3/22/2016 30.11 3230.96
5/20/2013 40.88 3223.58
12/3/2013 42.41 3222.05
3/4/2014 42.90 3221.56
6/2/2014 42.60 3221.86
9/9/2014 43.51 3220.95
12/1/2014 43.74 3220.72
3/9/2015 43.70 3220.76
9/21/2015 44.11 3220.35
3/22/2016 40.41 3224.05
5/20/2013 21.98 3220.70
12/3/2013 NM
3/4/2014 22.48 3220.20
6/2/2014 22.47 3220.21
9/9/2014 22.76 3219.92
3/9/2015 22.71 3219.97
9/21/2015 23.03 3219.65
3/22/2016 21.91 3220.77
5/20/2013 32.74 3224.68
12/3/2013 33.92 3223.50
3/4/2014 34.80 3222.62
6/2/2014 34.35 3223.07
9/9/2014 35.22 3222.20
12/1/2014 35.91 3221.51
3/9/2015 36.33 3221.09
9/21/2015 36.67 3220.75
3/22/2016 31.53 3225.89

MW-31 3257.42 Overburden

3242.68

3264.46

3261.07

3267.37

3269.87

Overburden

Upper Bedrock

Overburden

Overburden

Overburden

MW-30

MW-29D

MW-28

MW-27

MW-26

8 of 10
Prepared By/Date: LLM 04/04/16
Checked By/Date:  ZJD 04/04/16



Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

5/20/2013 32.97 3223.83
12/3/2013 NM
3/4/2014 39.20 3217.60
6/2/2014 39.00 3217.80
9/9/2014 42.10 3214.70
3/9/2015 42.00 3214.80
9/21/2015 42.84 3213.96
3/22/2016 36.79 3220.01
5/20/2013 48.97 3206.90
12/3/2013 NM
3/4/2014 48.33 3207.54
6/2/2014 48.28 3207.59
9/9/2014 49.75 3206.12
3/9/2015 49.70 3206.17
9/21/2015 50.68 3205.19
3/22/2016 47.31 3208.56
5/20/2013 40.89 3214.71
12/3/2013 NM
3/4/2014 43.20 3212.40
6/2/2014 43.04 3212.56
9/9/2014 44.77 3210.83
12/1/2014 45.52 3210.08
3/9/2015 45.92 3209.68
9/21/2015 Dry
3/22/2016 39.81 3215.79
5/20/2013 42.50 3217.74
12/3/2013 43.35 3216.89
3/4/2014 43.77 3216.47
6/2/2014 42.83 3217.41
9/9/2014 44.20 3216.04
12/1/2014 44.48 3215.76
3/9/2015 44.74 3215.50
9/21/2015 45.06 3215.18
3/22/2016 41.82 3218.42
6/21/2013 12.25 3214.92
12/3/2013 12.95 3214.22
3/4/2014 12.90 3214.27
6/2/2014 12.89 3214.28
9/9/2014 13.27 3213.90
12/1/2014 13.28 3213.89
3/9/2015 13.46 3213.71
9/21/2015 13.92 3213.25
3/22/2016 12.22 3214.95

Overburden

Overburden

Overburden

Upper Bedrock

Overburden

3227.17

3260.24

3255.60

3255.87

3256.8MW-32

MW-32D

MW-33

MW-34

MW-35
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Appendix C
Historical Groundwater Elevation Data 

Former Robert Bosch Tool Corporation Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

Monitoring 
Well

TOC Elevation
(ft, msl)

Date
Depth to Ground 

Water 
(ft, bgs)

Water Table 
Elevation 
(ft, msl)

Screen Placement

12/6/2013 40.80 3210.13
3/4/2014 41.03 3209.90
6/2/2014 40.50 3210.43
9/9/2014 41.88 3209.05
12/1/2014 41.89 3209.04
3/9/2015 41.92 3209.01
9/21/2015 42.14 3208.79
3/22/2016 39.32 3211.61
12/6/2013 67.15 3183.42
3/4/2014 67.23 3183.34
6/2/2014 67.10 3183.47
9/9/2014 67.31 3183.26
12/1/2014 67.25 3183.32
3/9/2015 67.25 3183.32
9/21/2015 67.23 3183.34
3/22/2016 67.26 3183.31

Notes:
1. Elevations for wells MW-1 through MW-18D and RW-3 adapted from "Table 1. New Monitor Well Construction 
    Details" contained in Groundwater Assessment Report for the Property at 665 State Farm Road, Boone, North 
    Carolina, dated September 9, 1997 and prepared by QST Environmental; elevations for wells MW-20 through 
     MW-27 surveyed by R.B. Pharr  Associates in 2012; elevations for wells MW-28, MW-30 through MW-35, 
     MW-29D and MW-32D surveyed by KCI Associates in July 2013.
2. Elevations expressed in feet above North American Vertical Datum 1988.
3. TOC = top of casing
4. ft = feet
5. msl = mean sea level
6. bgs = below ground surface
7. NM = Not measured; wells MW-15, MW-15D and MW-16 
    have been destroyed; TOCs for wells MW-12D3, MW-36 and MW-36D not surveyed.
8. Overburden = Partially weathered rock

MW-36D 3250.57 Upper Bedrock

Overburden3250.93MW-36
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APPENDIX D 
 

WATER LEVELS AND FIELD DATA RECORDS FOR GROUNDWATER SAMPLING 
  































 

 

APPENDIX E 
 

HYDRAULIC GRADIENT AND GROUNDWATER VELOCITY CALCULATIONS 
  



Appendix E

Vertical Hydaulic Gradients
∆ screen vertical

Wells ∆ head (feet) midpoint (feet) gradient Overburden K = 0.485 K = 1.2
MW-4/MW-4D 0.76 45.98 0.017 Wells ne = 0.14 ne = 0.14 Minimum Maximum
MW-5/MW-5D 9.88 47.45 0.208 MW-10 to MW-5 0.460 1.138 168 415
MW-10/MW-10D 28.04 64.93 0.432 Upper Bedrock K = 0.00000022 K = 0.031
MW-12D/MW-12DD 4.19 35.00 0.120 MW-4D to MW-12D 0.0004 59.092 0.15 21568
MW-12DD/MW-12D3 24.54 62.84 0.391 MW-10D to MW-5D 0.000035 4.981 0.0129 1818
MW-17/MW-17D 9.76 49.14 0.199 MW-29D to MW-17D 0.0002 22.756 0.06 8306
MW-36/MW-36D 28.30 24.60 1.150
Average Downward Vertical Gradient 0.359
Average Upward Vertical Gradient NA
Notes:
Negative head values indicates upward vertical gradient

Horizontal Hydraulic Gradients (i)
horizontal

Wells ∆ L (feet) ∆ head (feet) gradient
MW-10 to MW-5 155 20.57 0.133
MW-4 to MW-21 80 11.57 0.145
MW-10 to MW-34 232 39.27 0.169
MW-20 to MW-28 328 18.35 0.056
MW-4D to MW-12D 97 18.49 0.191
MW-10D to MW-5D 150 2.41 0.016
MW-5D to MW-36D 495 43.93 0.089
MW-29D to MW-36D 555 40.74 0.073

0.126
0.092

Average Horizontal Gradient in Overburden
Average Horizontal Gradient in Upper Bedrock

V (ft/year)

V (ft/year)

Summary of Groundwater Gradient and Velocity Calculations
Former RBTC Boone Division

Boone, North Carolina
Amec Foster Wheeler Project 6251121001.03.04

Groundwater Velocity (V)
where V (ft/day) = K*i/ne

Prepared By/Date: LLM 04/07/16
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#=CL#

April 11, 2016

LIMS USE: FR - TIMOTHY RENN
LIMS OBJECT ID: 92291474

92291474
Project:
Pace Project No.:

RE:

Timothy Renn
Amec Foster Wheeler
 37 Villa Road
Suite 201
Greenville, SC 29615

RBTC-BOONE

Dear Timothy Renn:
Enclosed are the analytical results for sample(s) received by the laboratory on March 25, 2016.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Analyses were performed at the Pace Analytical Services location indicated on the sample analyte
page for analysis unless otherwise footnoted.

Some analyses have been subcontracted outside of the Pace Network.  The subcontracted
laboratory report has been attached.

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

Sincerely,

Dale Ingram
dale.ingram@pacelabs.com
Project Manager

Enclosures

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

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

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100
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CERTIFICATIONS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
North Carolina Drinking Water Certification #: 37706
North Carolina Field Services Certification #: 5342
North Carolina Wastewater Certification #: 12

South Carolina Certification #: 99006001
Florida/NELAP Certification #: E87627
Kentucky UST Certification #: 84
Virginia/VELAP Certification #: 460221
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SAMPLE SUMMARY

Pace Project No.:
Project:

92291474
RBTC-BOONE

Lab ID Sample ID Matrix Date Collected Date Received

92291474001 MW-4 Water 03/23/16 10:55 03/25/16 09:34

92291474002 MW-4 D Water 03/23/16 11:55 03/25/16 09:34

92291474003 MW-5 Water 03/23/16 14:20 03/25/16 09:34

92291474004 MW-5 D Water 03/23/16 11:50 03/25/16 09:34

92291474005 MW-12 Water 03/23/16 15:55 03/25/16 09:34

92291474006 MW-12D Water 03/24/16 08:10 03/25/16 09:34

92291474007 MW-12DD Water 03/23/16 14:50 03/25/16 09:34

92291474008 MW-12D3 Water 03/24/16 08:50 03/25/16 09:34

92291474009 MW-21 Water 03/23/16 09:35 03/25/16 09:34

92291474010 MW-31 Water 03/22/16 16:00 03/25/16 09:34

92291474011 MW-34 Water 03/22/16 16:00 03/25/16 09:34

92291474012 MW-35 Water 03/23/16 09:00 03/25/16 09:34

92291474013 DUP-1 Water 03/23/16 00:00 03/25/16 09:34

92291474014 EQUIP BLANK Water 03/23/16 16:20 03/25/16 09:34
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92291474
RBTC-BOONE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92291474001 MW-4 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474002 MW-4 D EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474003 MW-5 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474004 MW-5 D EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474005 MW-12 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474006 MW-12D EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474007 MW-12DD EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474008 MW-12D3 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474009 MW-21 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474010 MW-31 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474011 MW-34 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474012 MW-35 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474013 DUP-1 EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK

92291474014 EQUIP BLANK EPA 8260 14 PASI-CNB

EPA 8260B Mod. 3 PASI-CDLK
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PROJECT NARRATIVE

Pace Project No.:
Project:

92291474
RBTC-BOONE

Method:

Client: Amec Foster Wheeler, Greenville, SC

EPA 8260

Date: April 11, 2016

Description: 8260 MSV Low Level

General Information:
14 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

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

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

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

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

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

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

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

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

QC Batch: MSV/36139
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92291458001,92291474008

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1696032)

• Trichloroethene

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

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

92291474
RBTC-BOONE

Method:

Client: Amec Foster Wheeler, Greenville, SC

EPA 8260B Mod.

Date: April 11, 2016

Description: 8260 MSV SIM

General Information:
14 samples were analyzed for EPA 8260B Mod..  All samples were received in acceptable condition with any exceptions noted below or
on the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

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

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

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

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

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

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

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

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

Additional Comments:

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

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-4 Lab ID: 92291474001 Collected: 03/23/16 10:55 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 267 ug/L 03/28/16 18:00 75-34-310.0 3.2 10
1,2-Dichloroethane 1.1 ug/L 03/28/16 06:21 107-06-21.0 0.24 1
1,1-Dichloroethene 7.5 ug/L 03/28/16 06:21 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 1390 ug/L 03/28/16 18:00 156-59-210.0 1.9 10
trans-1,2-Dichloroethene 7.0 ug/L 03/28/16 06:21 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 06:21 75-09-22.0 0.97 1
Tetrachloroethene 197 ug/L 03/28/16 06:21 127-18-41.0 0.46 1
1,1,1-Trichloroethane 25.0 ug/L 03/28/16 06:21 71-55-61.0 0.48 1
1,1,2-Trichloroethane 3.0 ug/L 03/28/16 06:21 79-00-51.0 0.29 1
Trichloroethene 210 ug/L 03/28/16 18:00 79-01-610.0 4.7 10
Vinyl chloride 0.92J ug/L 03/28/16 06:21 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 98 % 03/28/16 06:21 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 03/28/16 06:21 17060-07-070-130 1
Toluene-d8 (S) 98 % 03/28/16 06:21 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 4.5 ug/L 04/03/16 05:18 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 % 04/03/16 05:18 17060-07-050-150 1
Toluene-d8 (S) 104 % 04/03/16 05:18 2037-26-550-150 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-4 D Lab ID: 92291474002 Collected: 03/23/16 11:55 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane ND ug/L 03/27/16 09:09 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/27/16 09:09 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/27/16 09:09 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 0.57J ug/L 03/27/16 09:09 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/27/16 09:09 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/27/16 09:09 75-09-22.0 0.97 1
Tetrachloroethene ND ug/L 03/27/16 09:09 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/27/16 09:09 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/27/16 09:09 79-00-51.0 0.29 1
Trichloroethene ND ug/L 03/27/16 09:09 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/27/16 09:09 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 97 % 03/27/16 09:09 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 100 % 03/27/16 09:09 17060-07-070-130 1
Toluene-d8 (S) 100 % 03/27/16 09:09 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) ND ug/L 04/03/16 05:36 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 % 04/03/16 05:36 17060-07-050-150 1
Toluene-d8 (S) 105 % 04/03/16 05:36 2037-26-550-150 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-5 Lab ID: 92291474003 Collected: 03/23/16 14:20 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane ND ug/L 03/27/16 09:25 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/27/16 09:25 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/27/16 09:25 75-35-41.0 0.56 1
cis-1,2-Dichloroethene ND ug/L 03/27/16 09:25 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/27/16 09:25 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/27/16 09:25 75-09-22.0 0.97 1
Tetrachloroethene 1.7 ug/L 03/27/16 09:25 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/27/16 09:25 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/27/16 09:25 79-00-51.0 0.29 1
Trichloroethene ND ug/L 03/27/16 09:25 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/27/16 09:25 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 98 % 03/27/16 09:25 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 97 % 03/27/16 09:25 17060-07-070-130 1
Toluene-d8 (S) 98 % 03/27/16 09:25 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) ND ug/L 04/03/16 05:54 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 % 04/03/16 05:54 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 05:54 2037-26-550-150 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-5 D Lab ID: 92291474004 Collected: 03/23/16 11:50 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane ND ug/L 03/28/16 04:58 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 04:58 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/28/16 04:58 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 0.66J ug/L 03/28/16 04:58 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/28/16 04:58 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 04:58 75-09-22.0 0.97 1
Tetrachloroethene ND ug/L 03/28/16 04:58 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/28/16 04:58 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 04:58 79-00-51.0 0.29 1
Trichloroethene 0.90J ug/L 03/28/16 04:58 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/28/16 04:58 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 99 % 03/28/16 04:58 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 03/28/16 04:58 17060-07-070-130 1
Toluene-d8 (S) 100 % 03/28/16 04:58 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) ND ug/L 04/03/16 06:13 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 % 04/03/16 06:13 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 06:13 2037-26-550-150 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-12 Lab ID: 92291474005 Collected: 03/23/16 15:55 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 39.5 ug/L 03/28/16 11:04 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 11:04 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/28/16 11:04 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 44.0 ug/L 03/28/16 11:04 156-59-21.0 0.19 1
trans-1,2-Dichloroethene 1.0 ug/L 03/28/16 11:04 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 11:04 75-09-22.0 0.97 1
Tetrachloroethene 4.2 ug/L 03/28/16 11:04 127-18-41.0 0.46 1
1,1,1-Trichloroethane 2.2 ug/L 03/28/16 11:04 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 11:04 79-00-51.0 0.29 1
Trichloroethene 5.2 ug/L 03/28/16 11:04 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/28/16 11:04 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 97 % 03/28/16 11:04 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 96 % 03/28/16 11:04 17060-07-070-130 1
Toluene-d8 (S) 98 % 03/28/16 11:04 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 3.0 ug/L 04/03/16 06:32 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 % 04/03/16 06:32 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 06:32 2037-26-550-150 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-12D Lab ID: 92291474006 Collected: 03/24/16 08:10 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 13.3 ug/L 03/28/16 05:15 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 05:15 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/28/16 05:15 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 52.0 ug/L 03/28/16 05:15 156-59-21.0 0.19 1
trans-1,2-Dichloroethene 0.60J ug/L 03/28/16 05:15 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 05:15 75-09-22.0 0.97 1
Tetrachloroethene 7.5 ug/L 03/28/16 05:15 127-18-41.0 0.46 1
1,1,1-Trichloroethane 1.2 ug/L 03/28/16 05:15 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 05:15 79-00-51.0 0.29 1
Trichloroethene 10.2 ug/L 03/28/16 05:15 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/28/16 05:15 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 96 % 03/28/16 05:15 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 97 % 03/28/16 05:15 17060-07-070-130 1
Toluene-d8 (S) 100 % 03/28/16 05:15 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 3.5 ug/L 04/03/16 06:50 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 % 04/03/16 06:50 17060-07-050-150 1
Toluene-d8 (S) 105 % 04/03/16 06:50 2037-26-550-150 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-12DD Lab ID: 92291474007 Collected: 03/23/16 14:50 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 1.8 ug/L 03/28/16 06:05 75-34-31.0 0.32 1
1,2-Dichloroethane 0.31J ug/L 03/28/16 06:05 107-06-21.0 0.24 1
1,1-Dichloroethene 10.3 ug/L 03/28/16 06:05 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 114 ug/L 03/28/16 06:05 156-59-21.0 0.19 1
trans-1,2-Dichloroethene 4.1 ug/L 03/28/16 06:05 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 06:05 75-09-22.0 0.97 1
Tetrachloroethene 8.6 ug/L 03/28/16 06:05 127-18-41.0 0.46 1
1,1,1-Trichloroethane 3.1 ug/L 03/28/16 06:05 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 06:05 79-00-51.0 0.29 1
Trichloroethene 182 ug/L 03/28/16 17:43 79-01-62.0 0.94 2
Vinyl chloride ND ug/L 03/28/16 06:05 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 97 % 03/28/16 06:05 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 97 % 03/28/16 06:05 17060-07-070-130 1
Toluene-d8 (S) 99 % 03/28/16 06:05 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 34.6 ug/L 04/03/16 07:09 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 97 % 04/03/16 07:09 17060-07-050-150 1
Toluene-d8 (S) 104 % 04/03/16 07:09 2037-26-550-150 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-12D3 Lab ID: 92291474008 Collected: 03/24/16 08:50 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 1.2 ug/L 03/27/16 22:21 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/27/16 22:21 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/27/16 22:21 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 4.5 ug/L 03/27/16 22:21 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/27/16 22:21 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/27/16 22:21 75-09-22.0 0.97 1
Tetrachloroethene ND ug/L 03/27/16 22:21 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/27/16 22:21 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/27/16 22:21 79-00-51.0 0.29 1
Trichloroethene 2.2 ug/L 03/27/16 22:21 79-01-6 M11.0 0.47 1
Vinyl chloride ND ug/L 03/27/16 22:21 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 96 % 03/27/16 22:21 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 96 % 03/27/16 22:21 17060-07-070-130 1
Toluene-d8 (S) 98 % 03/27/16 22:21 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 14.6 ug/L 04/03/16 07:28 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 106 % 04/03/16 07:28 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 07:28 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-21 Lab ID: 92291474009 Collected: 03/23/16 09:35 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 0.42J ug/L 03/27/16 22:37 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/27/16 22:37 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/27/16 22:37 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 1.5 ug/L 03/27/16 22:37 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/27/16 22:37 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/27/16 22:37 75-09-22.0 0.97 1
Tetrachloroethene 2.8 ug/L 03/27/16 22:37 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/27/16 22:37 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/27/16 22:37 79-00-51.0 0.29 1
Trichloroethene 0.85J ug/L 03/27/16 22:37 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/27/16 22:37 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 97 % 03/27/16 22:37 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 96 % 03/27/16 22:37 17060-07-070-130 1
Toluene-d8 (S) 101 % 03/27/16 22:37 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) ND ug/L 04/03/16 07:46 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 % 04/03/16 07:46 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 07:46 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 15 of 57



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-31 Lab ID: 92291474010 Collected: 03/22/16 16:00 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 1.9 ug/L 03/28/16 04:09 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 04:09 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/28/16 04:09 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 11.6 ug/L 03/28/16 04:09 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/28/16 04:09 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 04:09 75-09-22.0 0.97 1
Tetrachloroethene 1.8 ug/L 03/28/16 04:09 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/28/16 04:09 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 04:09 79-00-51.0 0.29 1
Trichloroethene 3.3 ug/L 03/28/16 04:09 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/28/16 04:09 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 100 % 03/28/16 04:09 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 96 % 03/28/16 04:09 17060-07-070-130 1
Toluene-d8 (S) 99 % 03/28/16 04:09 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 3.6 ug/L 04/03/16 08:41 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 % 04/03/16 08:41 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 08:41 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-34 Lab ID: 92291474011 Collected: 03/22/16 16:00 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 13.6 ug/L 03/28/16 09:24 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 09:24 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/28/16 09:24 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 112 ug/L 03/28/16 09:24 156-59-21.0 0.19 1
trans-1,2-Dichloroethene 1.5 ug/L 03/28/16 09:24 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 09:24 75-09-22.0 0.97 1
Tetrachloroethene 0.92J ug/L 03/28/16 09:24 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/28/16 09:24 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 09:24 79-00-51.0 0.29 1
Trichloroethene 8.3 ug/L 03/28/16 09:24 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/28/16 09:24 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 99 % 03/28/16 09:24 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 03/28/16 09:24 17060-07-070-130 1
Toluene-d8 (S) 100 % 03/28/16 09:24 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 2.0J ug/L 04/03/16 09:00 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 % 04/03/16 09:00 17060-07-050-150 1
Toluene-d8 (S) 105 % 04/03/16 09:00 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: MW-35 Lab ID: 92291474012 Collected: 03/23/16 09:00 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane ND ug/L 03/28/16 04:25 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 04:25 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/28/16 04:25 75-35-41.0 0.56 1
cis-1,2-Dichloroethene ND ug/L 03/28/16 04:25 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/28/16 04:25 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 04:25 75-09-22.0 0.97 1
Tetrachloroethene ND ug/L 03/28/16 04:25 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/28/16 04:25 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 04:25 79-00-51.0 0.29 1
Trichloroethene ND ug/L 03/28/16 04:25 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/28/16 04:25 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 98 % 03/28/16 04:25 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 95 % 03/28/16 04:25 17060-07-070-130 1
Toluene-d8 (S) 100 % 03/28/16 04:25 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) ND ug/L 04/03/16 09:18 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 % 04/03/16 09:18 17060-07-050-150 1
Toluene-d8 (S) 105 % 04/03/16 09:18 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: DUP-1 Lab ID: 92291474013 Collected: 03/23/16 00:00 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane 1.9 ug/L 03/28/16 10:30 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/28/16 10:30 107-06-21.0 0.24 1
1,1-Dichloroethene 10.5 ug/L 03/28/16 10:30 75-35-41.0 0.56 1
cis-1,2-Dichloroethene 118 ug/L 03/28/16 10:30 156-59-21.0 0.19 1
trans-1,2-Dichloroethene 4.3 ug/L 03/28/16 10:30 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/28/16 10:30 75-09-22.0 0.97 1
Tetrachloroethene 8.7 ug/L 03/28/16 10:30 127-18-41.0 0.46 1
1,1,1-Trichloroethane 3.0 ug/L 03/28/16 10:30 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/28/16 10:30 79-00-51.0 0.29 1
Trichloroethene 196 ug/L 03/28/16 17:26 79-01-62.0 0.94 2
Vinyl chloride ND ug/L 03/28/16 10:30 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 97 % 03/28/16 10:30 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 96 % 03/28/16 10:30 17060-07-070-130 1
Toluene-d8 (S) 98 % 03/28/16 10:30 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) 34.6 ug/L 04/03/16 09:37 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 100 % 04/03/16 09:37 17060-07-050-150 1
Toluene-d8 (S) 105 % 04/03/16 09:37 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100
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(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92291474
RBTC-BOONE

Sample: EQUIP BLANK Lab ID: 92291474014 Collected: 03/23/16 16:20 Received: 03/25/16 09:34 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

1,1-Dichloroethane ND ug/L 03/27/16 04:26 75-34-31.0 0.32 1
1,2-Dichloroethane ND ug/L 03/27/16 04:26 107-06-21.0 0.24 1
1,1-Dichloroethene ND ug/L 03/27/16 04:26 75-35-41.0 0.56 1
cis-1,2-Dichloroethene ND ug/L 03/27/16 04:26 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 03/27/16 04:26 156-60-51.0 0.49 1
Methylene Chloride ND ug/L 03/27/16 04:26 75-09-22.0 0.97 1
Tetrachloroethene ND ug/L 03/27/16 04:26 127-18-41.0 0.46 1
1,1,1-Trichloroethane ND ug/L 03/27/16 04:26 71-55-61.0 0.48 1
1,1,2-Trichloroethane ND ug/L 03/27/16 04:26 79-00-51.0 0.29 1
Trichloroethene ND ug/L 03/27/16 04:26 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 03/27/16 04:26 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 96 % 03/27/16 04:26 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 97 % 03/27/16 04:26 17060-07-070-130 1
Toluene-d8 (S) 99 % 03/27/16 04:26 2037-26-570-130 1

Analytical Method: EPA 8260B Mod.8260 MSV SIM

1,4-Dioxane (p-Dioxane) ND ug/L 04/03/16 09:56 123-91-12.0 1.9 1
Surrogates
1,2-Dichloroethane-d4 (S) 99 % 04/03/16 09:56 17060-07-050-150 1
Toluene-d8 (S) 106 % 04/03/16 09:56 2037-26-550-150 1

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/36139
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92291474008, 92291474009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1695694
Associated Lab Samples: 92291474008, 92291474009

Matrix: Water

AnalyzedMDL

1,1,1-Trichloroethane ug/L ND 1.0 03/27/16 15:440.48
1,1,2-Trichloroethane ug/L ND 1.0 03/27/16 15:440.29
1,1-Dichloroethane ug/L ND 1.0 03/27/16 15:440.32
1,1-Dichloroethene ug/L ND 1.0 03/27/16 15:440.56
1,2-Dichloroethane ug/L ND 1.0 03/27/16 15:440.24
cis-1,2-Dichloroethene ug/L ND 1.0 03/27/16 15:440.19
Methylene Chloride ug/L ND 2.0 03/27/16 15:440.97
Tetrachloroethene ug/L ND 1.0 03/27/16 15:440.46
trans-1,2-Dichloroethene ug/L ND 1.0 03/27/16 15:440.49
Trichloroethene ug/L ND 1.0 03/27/16 15:440.47
Vinyl chloride ug/L ND 1.0 03/27/16 15:440.62
1,2-Dichloroethane-d4 (S) % 97 70-130 03/27/16 15:44
4-Bromofluorobenzene (S) % 101 70-130 03/27/16 15:44
Toluene-d8 (S) % 101 70-130 03/27/16 15:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1695695LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1-Trichloroethane ug/L 42.350 85 70-130
1,1,2-Trichloroethane ug/L 43.750 87 70-130
1,1-Dichloroethane ug/L 41.650 83 70-130
1,1-Dichloroethene ug/L 43.450 87 70-132
1,2-Dichloroethane ug/L 40.850 82 70-130
cis-1,2-Dichloroethene ug/L 43.150 86 70-131
Methylene Chloride ug/L 41.450 83 63-130
Tetrachloroethene ug/L 43.850 88 70-130
trans-1,2-Dichloroethene ug/L 43.750 87 70-130
Trichloroethene ug/L 41.550 83 70-130
Vinyl chloride ug/L 44.450 89 50-150
1,2-Dichloroethane-d4 (S) % 97 70-130
4-Bromofluorobenzene (S) % 104 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1695696MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92291458001

1695697

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1,1-Trichloroethane ug/L 20 90 70-130113 22 3020ND 18.1 22.5

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

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1695696MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92291458001

1695697

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1,2-Trichloroethane ug/L 20 93 70-130108 16 3020ND 18.6 21.7
1,1-Dichloroethane ug/L 20 90 70-130112 22 3020ND 18.0 22.4
1,1-Dichloroethene ug/L 20 98 70-166120 20 3020ND 19.6 24.0
1,2-Dichloroethane ug/L 20 85 70-130105 21 3020ND 16.9 20.9
cis-1,2-Dichloroethene ug/L 20 95 70-130114 18 3020ND 19.0 22.8
Methylene Chloride ug/L 20 88 70-130109 22 3020ND 17.5 21.8
Tetrachloroethene ug/L 20 91 70-130109 18 3020ND 18.2 21.7
trans-1,2-Dichloroethene ug/L 20 97 70-130116 18 3020ND 19.3 23.1
Trichloroethene ug/L 20 91 69-151112 21 3020ND 18.2 22.3
Vinyl chloride ug/L 20 105 70-130127 18 3020ND 21.1 25.4
1,2-Dichloroethane-d4 (S) % 99 70-13097
4-Bromofluorobenzene (S) % 97 70-13098
Toluene-d8 (S) % 100 70-13098

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1696032MATRIX SPIKE SAMPLE:
MSSpike

Result
92291474008

1,1,1-Trichloroethane ug/L 22.720 113 70-130ND
1,1,2-Trichloroethane ug/L 20.420 102 70-130ND
1,1-Dichloroethane ug/L 23.720 113 70-1301.2
1,1-Dichloroethene ug/L 23.820 119 70-166ND
1,2-Dichloroethane ug/L 19.920 99 70-130ND
cis-1,2-Dichloroethene ug/L 26.720 111 70-1304.5
Methylene Chloride ug/L 21.920 110 70-130ND
Tetrachloroethene ug/L 21.620 108 70-130ND
trans-1,2-Dichloroethene ug/L 23.620 118 70-130ND
Trichloroethene ug/L 41.0 M120 194 69-1512.2
Vinyl chloride ug/L 24.520 122 70-130ND
1,2-Dichloroethane-d4 (S) % 98 70-130
4-Bromofluorobenzene (S) % 100 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92291474009
1696033SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L ND 30ND
1,1,2-Trichloroethane ug/L ND 30ND
1,1-Dichloroethane ug/L 0.54J 300.42J
1,1-Dichloroethene ug/L ND 30ND
1,2-Dichloroethane ug/L ND 30ND
cis-1,2-Dichloroethene ug/L 1.5 1 301.5
Methylene Chloride ug/L ND 30ND
Tetrachloroethene ug/L 3.1 10 302.8

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92291474009
1696033SAMPLE DUPLICATE:

trans-1,2-Dichloroethene ug/L ND 30ND
Trichloroethene ug/L 0.79J 300.85J
Vinyl chloride ug/L ND 30ND
1,2-Dichloroethane-d4 (S) % 96 096
4-Bromofluorobenzene (S) % 97 097
Toluene-d8 (S) % 99 2101
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/36147
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92291474002, 92291474003, 92291474014

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1695956
Associated Lab Samples: 92291474002, 92291474003, 92291474014

Matrix: Water

AnalyzedMDL

1,1,1-Trichloroethane ug/L ND 1.0 03/27/16 00:180.48
1,1,2-Trichloroethane ug/L ND 1.0 03/27/16 00:180.29
1,1-Dichloroethane ug/L ND 1.0 03/27/16 00:180.32
1,1-Dichloroethene ug/L ND 1.0 03/27/16 00:180.56
1,2-Dichloroethane ug/L ND 1.0 03/27/16 00:180.24
cis-1,2-Dichloroethene ug/L ND 1.0 03/27/16 00:180.19
Methylene Chloride ug/L ND 2.0 03/27/16 00:180.97
Tetrachloroethene ug/L ND 1.0 03/27/16 00:180.46
trans-1,2-Dichloroethene ug/L ND 1.0 03/27/16 00:180.49
Trichloroethene ug/L ND 1.0 03/27/16 00:180.47
Vinyl chloride ug/L ND 1.0 03/27/16 00:180.62
1,2-Dichloroethane-d4 (S) % 97 70-130 03/27/16 00:18
4-Bromofluorobenzene (S) % 98 70-130 03/27/16 00:18
Toluene-d8 (S) % 101 70-130 03/27/16 00:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1695957LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1-Trichloroethane ug/L 44.550 89 70-130
1,1,2-Trichloroethane ug/L 45.550 91 70-130
1,1-Dichloroethane ug/L 43.850 88 70-130
1,1-Dichloroethene ug/L 45.850 92 70-132
1,2-Dichloroethane ug/L 42.450 85 70-130
cis-1,2-Dichloroethene ug/L 45.050 90 70-131
Methylene Chloride ug/L 45.450 91 63-130
Tetrachloroethene ug/L 45.150 90 70-130
trans-1,2-Dichloroethene ug/L 45.650 91 70-130
Trichloroethene ug/L 43.350 87 70-130
Vinyl chloride ug/L 48.650 97 50-150
1,2-Dichloroethane-d4 (S) % 99 70-130
4-Bromofluorobenzene (S) % 100 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1695959MATRIX SPIKE SAMPLE:
MSSpike

Result
92291429003

1,1,1-Trichloroethane ug/L 20.120 100 70-130ND
1,1,2-Trichloroethane ug/L 19.120 95 70-130ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1695959MATRIX SPIKE SAMPLE:
MSSpike

Result
92291429003

1,1-Dichloroethane ug/L 19.220 96 70-130ND
1,1-Dichloroethene ug/L 21.120 106 70-166ND
1,2-Dichloroethane ug/L 18.420 92 70-130ND
cis-1,2-Dichloroethene ug/L 20.520 103 70-130ND
Methylene Chloride ug/L 19.920 100 70-130ND
Tetrachloroethene ug/L 19.320 97 70-130ND
trans-1,2-Dichloroethene ug/L 20.720 104 70-130ND
Trichloroethene ug/L 19.320 97 69-151ND
Vinyl chloride ug/L 22.220 111 70-130ND
1,2-Dichloroethane-d4 (S) % 98 70-130
4-Bromofluorobenzene (S) % 97 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92291242003
1695958SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L ND 30ND
1,1,2-Trichloroethane ug/L ND 30ND
1,1-Dichloroethane ug/L ND 30ND
1,1-Dichloroethene ug/L ND 30ND
1,2-Dichloroethane ug/L ND 30ND
cis-1,2-Dichloroethene ug/L ND 30ND
Methylene Chloride ug/L ND 30ND
Tetrachloroethene ug/L ND 30ND
trans-1,2-Dichloroethene ug/L ND 30ND
Trichloroethene ug/L ND 30ND
Vinyl chloride ug/L ND 30ND
1,2-Dichloroethane-d4 (S) % 95 498
4-Bromofluorobenzene (S) % 97 098
Toluene-d8 (S) % 100 1101
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/36153
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92291474001, 92291474004, 92291474006, 92291474007, 92291474010, 92291474012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1696034
Associated Lab Samples: 92291474001, 92291474004, 92291474006, 92291474007, 92291474010, 92291474012

Matrix: Water

AnalyzedMDL

1,1,1-Trichloroethane ug/L ND 1.0 03/28/16 03:020.48
1,1,2-Trichloroethane ug/L ND 1.0 03/28/16 03:020.29
1,1-Dichloroethane ug/L ND 1.0 03/28/16 03:020.32
1,1-Dichloroethene ug/L ND 1.0 03/28/16 03:020.56
1,2-Dichloroethane ug/L ND 1.0 03/28/16 03:020.24
cis-1,2-Dichloroethene ug/L ND 1.0 03/28/16 03:020.19
Methylene Chloride ug/L ND 2.0 03/28/16 03:020.97
Tetrachloroethene ug/L ND 1.0 03/28/16 03:020.46
trans-1,2-Dichloroethene ug/L ND 1.0 03/28/16 03:020.49
Trichloroethene ug/L ND 1.0 03/28/16 03:020.47
Vinyl chloride ug/L ND 1.0 03/28/16 03:020.62
1,2-Dichloroethane-d4 (S) % 99 70-130 03/28/16 03:02
4-Bromofluorobenzene (S) % 97 70-130 03/28/16 03:02
Toluene-d8 (S) % 100 70-130 03/28/16 03:02

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1696035LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1-Trichloroethane ug/L 45.450 91 70-130
1,1,2-Trichloroethane ug/L 47.250 94 70-130
1,1-Dichloroethane ug/L 44.750 89 70-130
1,1-Dichloroethene ug/L 46.450 93 70-132
1,2-Dichloroethane ug/L 41.750 83 70-130
cis-1,2-Dichloroethene ug/L 45.350 91 70-131
Methylene Chloride ug/L 44.450 89 63-130
Tetrachloroethene ug/L 46.950 94 70-130
trans-1,2-Dichloroethene ug/L 47.850 96 70-130
Trichloroethene ug/L 45.750 91 70-130
Vinyl chloride ug/L 47.750 95 50-150
1,2-Dichloroethane-d4 (S) % 97 70-130
4-Bromofluorobenzene (S) % 102 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1696036MATRIX SPIKE SAMPLE:
MSSpike

Result
92291474010

1,1,1-Trichloroethane ug/L 20.720 104 70-130ND
1,1,2-Trichloroethane ug/L 18.920 94 70-130ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1696036MATRIX SPIKE SAMPLE:
MSSpike

Result
92291474010

1,1-Dichloroethane ug/L 22.320 102 70-1301.9
1,1-Dichloroethene ug/L 20.920 104 70-166ND
1,2-Dichloroethane ug/L 18.020 89 70-130ND
cis-1,2-Dichloroethene ug/L 32.920 107 70-13011.6
Methylene Chloride ug/L 20.020 100 70-130ND
Tetrachloroethene ug/L 20.820 95 70-1301.8
trans-1,2-Dichloroethene ug/L 21.720 108 70-130ND
Trichloroethene ug/L 22.520 96 69-1513.3
Vinyl chloride ug/L 22.420 112 70-130ND
1,2-Dichloroethane-d4 (S) % 97 70-130
4-Bromofluorobenzene (S) % 96 70-130
Toluene-d8 (S) % 101 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92291474012
1696037SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/L ND 30ND
1,1,2-Trichloroethane ug/L ND 30ND
1,1-Dichloroethane ug/L ND 30ND
1,1-Dichloroethene ug/L ND 30ND
1,2-Dichloroethane ug/L ND 30ND
cis-1,2-Dichloroethene ug/L ND 30ND
Methylene Chloride ug/L ND 30ND
Tetrachloroethene ug/L ND 30ND
trans-1,2-Dichloroethene ug/L ND 30ND
Trichloroethene ug/L ND 30ND
Vinyl chloride ug/L ND 30ND
1,2-Dichloroethane-d4 (S) % 96 195
4-Bromofluorobenzene (S) % 97 198
Toluene-d8 (S) % 98 2100
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/36154
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92291474005, 92291474011, 92291474013

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1696038
Associated Lab Samples: 92291474005, 92291474011, 92291474013

Matrix: Water

AnalyzedMDL

1,1,1-Trichloroethane ug/L ND 1.0 03/28/16 03:190.48
1,1,2-Trichloroethane ug/L ND 1.0 03/28/16 03:190.29
1,1-Dichloroethane ug/L ND 1.0 03/28/16 03:190.32
1,1-Dichloroethene ug/L ND 1.0 03/28/16 03:190.56
1,2-Dichloroethane ug/L ND 1.0 03/28/16 03:190.24
cis-1,2-Dichloroethene ug/L ND 1.0 03/28/16 03:190.19
Methylene Chloride ug/L ND 2.0 03/28/16 03:190.97
Tetrachloroethene ug/L ND 1.0 03/28/16 03:190.46
trans-1,2-Dichloroethene ug/L ND 1.0 03/28/16 03:190.49
Trichloroethene ug/L ND 1.0 03/28/16 03:190.47
Vinyl chloride ug/L ND 1.0 03/28/16 03:190.62
1,2-Dichloroethane-d4 (S) % 97 70-130 03/28/16 03:19
4-Bromofluorobenzene (S) % 98 70-130 03/28/16 03:19
Toluene-d8 (S) % 101 70-130 03/28/16 03:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1696039LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1-Trichloroethane ug/L 46.050 92 70-130
1,1,2-Trichloroethane ug/L 48.450 97 70-130
1,1-Dichloroethane ug/L 45.750 91 70-130
1,1-Dichloroethene ug/L 47.150 94 70-132
1,2-Dichloroethane ug/L 43.850 88 70-130
cis-1,2-Dichloroethene ug/L 46.950 94 70-131
Methylene Chloride ug/L 46.250 92 63-130
Tetrachloroethene ug/L 45.550 91 70-130
trans-1,2-Dichloroethene ug/L 47.750 95 70-130
Trichloroethene ug/L 45.750 91 70-130
Vinyl chloride ug/L 49.450 99 50-150
1,2-Dichloroethane-d4 (S) % 96 70-130
4-Bromofluorobenzene (S) % 98 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1696040MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92291421001

1696041

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1,1-Trichloroethane ug/L 20 99 70-130110 11 3020ND 19.8 22.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1696040MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92291421001

1696041

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1,2-Trichloroethane ug/L 20 94 70-130101 8 3020ND 18.7 20.2
1,1-Dichloroethane ug/L 20 100 70-130111 10 3020ND 20.1 22.3
1,1-Dichloroethene ug/L 20 105 70-166123 16 3020ND 21.0 24.6
1,2-Dichloroethane ug/L 20 90 70-130101 11 3020ND 18.2 20.3
cis-1,2-Dichloroethene ug/L 20 103 70-130113 9 3020ND 20.7 22.5
Methylene Chloride ug/L 20 101 70-130111 9 3020ND 20.2 22.1
Tetrachloroethene ug/L 20 95 70-130107 12 3020ND 19.0 21.4
trans-1,2-Dichloroethene ug/L 20 105 70-130118 12 3020ND 20.9 23.5
Trichloroethene ug/L 20 98 69-151106 9 3020ND 19.5 21.3
Vinyl chloride ug/L 20 114 70-130123 8 3020ND 22.8 24.7
1,2-Dichloroethane-d4 (S) % 98 70-13098
4-Bromofluorobenzene (S) % 99 70-130100
Toluene-d8 (S) % 99 70-13099
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/36222
EPA 8260B Mod.

EPA 8260B Mod.
8260 MSV SIM

Associated Lab Samples: 92291474001, 92291474002, 92291474003, 92291474004, 92291474005, 92291474006, 92291474007,
92291474008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1700675
Associated Lab Samples: 92291474001, 92291474002, 92291474003, 92291474004, 92291474005, 92291474006, 92291474007,

92291474008

Matrix: Water

AnalyzedMDL

1,4-Dioxane (p-Dioxane) ug/L ND 2.0 04/02/16 23:401.9
1,2-Dichloroethane-d4 (S) % 98 50-150 04/02/16 23:40
Toluene-d8 (S) % 104 50-150 04/02/16 23:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1700676LABORATORY CONTROL SAMPLE:
LCSSpike

1,4-Dioxane (p-Dioxane) ug/L 20.320 101 71-125
1,2-Dichloroethane-d4 (S) % 100 50-150
Toluene-d8 (S) % 105 50-150

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1700677MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92291414010

1700678

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,4-Dioxane (p-Dioxane) ug/L 20 101 50-150101 0 3020ND 20.1 20.1
1,2-Dichloroethane-d4 (S) % 101 50-150100 150
Toluene-d8 (S) % 105 50-150106 150
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92291474
RBTC-BOONE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/36223
EPA 8260B Mod.

EPA 8260B Mod.
8260 MSV SIM

Associated Lab Samples: 92291474009, 92291474010, 92291474011, 92291474012, 92291474013, 92291474014

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1700679
Associated Lab Samples: 92291474009, 92291474010, 92291474011, 92291474012, 92291474013, 92291474014

Matrix: Water

AnalyzedMDL

1,4-Dioxane (p-Dioxane) ug/L ND 2.0 04/02/16 23:211.9
1,2-Dichloroethane-d4 (S) % 102 50-150 04/02/16 23:21
Toluene-d8 (S) % 105 50-150 04/02/16 23:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1700680LABORATORY CONTROL SAMPLE:
LCSSpike

1,4-Dioxane (p-Dioxane) ug/L 20.020 100 71-125
1,2-Dichloroethane-d4 (S) % 101 50-150
Toluene-d8 (S) % 105 50-150

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1700681MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92291474009

1700682

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,4-Dioxane (p-Dioxane) ug/L 20 101 50-15092 9 3020ND 20.2 18.4
1,2-Dichloroethane-d4 (S) % 98 50-15098 150
Toluene-d8 (S) % 105 50-150106 150
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QUALIFIERS

Pace Project No.:
Project:

92291474
RBTC-BOONE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
Acid preservation may not be appropriate for 2 Chloroethylvinyl ether, Styrene, and Vinyl chloride.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - CharlottePASI-C

ANALYTE QUALIFIERS

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

Pace Project No.:
Project:

92291474
RBTC-BOONE

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

92291474001 MSV/36153MW-4 EPA 8260

92291474002 MSV/36147MW-4 D EPA 8260
92291474003 MSV/36147MW-5 EPA 8260

92291474004 MSV/36153MW-5 D EPA 8260

92291474005 MSV/36154MW-12 EPA 8260

92291474006 MSV/36153MW-12D EPA 8260
92291474007 MSV/36153MW-12DD EPA 8260

92291474008 MSV/36139MW-12D3 EPA 8260
92291474009 MSV/36139MW-21 EPA 8260

92291474010 MSV/36153MW-31 EPA 8260

92291474011 MSV/36154MW-34 EPA 8260

92291474012 MSV/36153MW-35 EPA 8260

92291474013 MSV/36154DUP-1 EPA 8260

92291474014 MSV/36147EQUIP BLANK EPA 8260

92291474001 MSV/36222MW-4 EPA 8260B Mod.
92291474002 MSV/36222MW-4 D EPA 8260B Mod.
92291474003 MSV/36222MW-5 EPA 8260B Mod.
92291474004 MSV/36222MW-5 D EPA 8260B Mod.
92291474005 MSV/36222MW-12 EPA 8260B Mod.
92291474006 MSV/36222MW-12D EPA 8260B Mod.
92291474007 MSV/36222MW-12DD EPA 8260B Mod.
92291474008 MSV/36222MW-12D3 EPA 8260B Mod.

92291474009 MSV/36223MW-21 EPA 8260B Mod.
92291474010 MSV/36223MW-31 EPA 8260B Mod.
92291474011 MSV/36223MW-34 EPA 8260B Mod.
92291474012 MSV/36223MW-35 EPA 8260B Mod.
92291474013 MSV/36223DUP-1 EPA 8260B Mod.
92291474014 MSV/36223EQUIP BLANK EPA 8260B Mod.
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without the written consent of Pace Analytical Services, Inc..Date: 04/11/2016 12:17 PM

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the 
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis. 
 
Alabama  #40750      Louisiana      #04015    VA NELAP  #460181    Texas          #T104704180‐11‐6  Arkansas  #88‐0650 
Mississippi   California      #2904    NC  #415                           Oklahoma          #9311                             Virginia  #00106 
Kentucky  #90047  Tennessee     #TN02027  EPA             #TN00012                 Kentucky UST   #41                        Kansas  #E‐10396 

 

 
 
4/7/2016 
 
Pace Analytical Sevices, Inc. -Carolinas 
Mr. Dale Ingram 
9800 Kincey Ave 
Suite 100 
Huntersville, NC, 28078 
 
Ref: Analytical Testing 

Lab Report Number: 16-090-0235 
Client Project Description: RBTC-Boone 

 
Dear Mr. Dale Ingram: 
Waypoint Analytical, Inc. received sample(s) on 3/30/2016 for the analyses presented in the following report. 
 
The above referenced project has been analyzed per your instructions.  The analyses were performed in 
accordance with the applicable analytical method. 
 
The analytical data has been validated using standard quality control measures performed as required by the 
analytical method.  Quality Assurance, method validations, instrumentation maintenance and calibration for all 
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA 
(including 40 CFR 136 Method Update Rule May 2012) and NELAC unless otherwise indicated.  Any parameter 
for which the laboratory is not officially NELAP accredited is indicated by a '~' symbol.  These are not included in 
the scope because NELAP accreditation is either not available or has not been applied for.  Additional 
certifications may be held/are available for parameters, where NELAP accreditation is not required or applicable.  
A full list of certifications is available upon request. 
 
Certain parameters (chlorine, pH, dissolved oxygen, sulfite...) are required to be analyzed within 15 minutes of 
sampling. Usually, but not always, any field parameter analyzed at the laboratory is outside of this holding time. 
Refer to sample analysis time for confirmation of holding time compliance. 
 
The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to 
the samples included in this report. 
 
Please do not hesitate to contact me or client services if you have any questions or need additional information. 
 
 
Sincerely, 

 
Andy Parrish 
Project Manager 
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Client: Pace Analytical Sevices, Inc. -Carolinas     CASE NARRATIVE 
Project: RBTC-Boone 
Lab Report Number: 16-090-0235 
Date: 4/7/2016 
            
 
Revised Report 
This report is revised to include Level II QC Data within the body of the final assembled report per client request. 
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Report Number:

Sample Summary Table

Client Project Description:

16-090-0235

RBTC-Boone

Lab No Client Sample ID Matrix Date Collected Date Received Method Lab ID

03/23/2016 10:55Aqueous 93287 MW-4 WTN03/30/2016 4500CNG-2011

03/23/2016 11:55Aqueous 93288 MW-4D WTN03/30/2016 4500CNG-2011

03/23/2016 14:20Aqueous 93289 MW-5 WTN03/30/2016 4500CNG-2011

03/23/2016 11:50Aqueous 93290 MW-5D WTN03/30/2016 4500CNG-2011

03/23/2016 15:55Aqueous 93291 MW-12 WTN03/30/2016 4500CNG-2011

03/24/2016 08:10Aqueous 93292 MW-12D WTN03/30/2016 4500CNG-2011

03/23/2016 14:50Aqueous 93293 MW-12DD WTN03/30/2016 4500CNG-2011

03/24/2016 08:50Aqueous 93294 MW-12D3 WTN03/30/2016 4500CNG-2011

03/23/2016 09:35Aqueous 93295 MW-21 WTN03/30/2016 4500CNG-2011

03/22/2016 16:00Aqueous 93296 MW-31 WTN03/30/2016 4500CNG-2011

03/22/2016 16:00Aqueous 93297 MW-34 WTN03/30/2016 4500CNG-2011

03/23/2016 09:00Aqueous 93298 MW-35 WTN03/30/2016 4500CNG-2011

03/23/2016Aqueous 93299 DUP-1 WTN03/30/2016 4500CNG-2011

WTN:  Waypoint Analytical, Inc.
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REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-4

 93287 Matrix:

3/23/2016 10:55

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

0.801 mg/L 0.005Cyanide, Amenable 1 04/05/16 12:40 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-4D

 93288 Matrix:

3/23/2016 11:55

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-5

 93289 Matrix:

3/23/2016 14:20

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-5D

 93290 Matrix:

3/23/2016 11:50

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-12

 93291 Matrix:

3/23/2016 15:55

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

0.080 mg/L 0.005Cyanide, Amenable 1 04/05/16 12:40 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-12D

 93292 Matrix:

3/24/2016 8:10

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

0.026 mg/L 0.005Cyanide, Amenable 1 04/05/16 12:40 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-12DD

 93293 Matrix:

3/23/2016 14:50

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-12D3

 93294 Matrix:

3/24/2016 8:50

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-21

 93295 Matrix:

3/23/2016 9:35

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-31

 93296 Matrix:

3/22/2016 16:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-34

 93297 Matrix:

3/22/2016 16:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:MW-35

 93298 Matrix:

3/23/2016 9:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/04/16 11:00 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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,

REPORT OF ANALYSISReport Number :

Project  

Information :

NC 28078

16-090-0235

16254

Suite 100

Pace Analytical Sevices, Inc. -Carolinas

9800 Kincey Ave

Mr. Dale Ingram

Huntersville

RBTC-Boone

Revised Report Date: 

Received :

04/08/2016

3/30/2016

Andy Parrish

Project Manager

Sample ID :

Lab No :

Sampled:DUP-1

 93299 Matrix:

3/23/2016 0:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<0.005 mg/L 0.005Cyanide, Amenable 1 04/05/16 12:40 4500CNG-2011EWB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF
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QAQC Report

Analyst: EWB

Method: SM-4500CNE

QC Batch No:

Date/Time:

Equipment:

L281489

4/4/16 11:00

QC Measurement: % Recovery

Continuing Calibration Verification - CCV

Analyte Criteria CCV

Conc.Result

QC

Result

CCV Dilution

CN 91.00000 % 0.18290-110% 0.200 1

QC Measurement: % Recovery

Continuing Calibration Verification - CCV2

Analyte Criteria CCV

Conc.Result

QC

Result

CCV Dilution

CN 90.50000 % 0.18190-110% 0.200 1

QC Measurement: RPD

Duplicate - L 94111-DUP

Analyte Criteria

Conc.

Sample

Result

QC

Result

DUP Dilution

CN 13.47150 % 0.180< 20 0.206 20

QC Measurement: Limit

Lab Reagent Blank - LRB

Analyte Criteria

Result

LRB Dilution

CN < 0.005< 0.005 1

QC Measurement: % Recovery

Laboratory Control Sample - LCS

Analyte Criteria LCS

Conc.Result

QC

Result

LCS Dilution

CN 93.50000 % 0.18790-110% 0.2 1

QC Measurement: % Recovery

Matrix Spike - L 94111-MS

Analyte Criteria MS

Conc. Conc.

Sample

Result

QC

Result

MS Dilution

CN 92.10000 % 3.8970-130% 0.2064.00 20

Page 1 of 1
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QAQC Report

Analyst: EWB

Method: SM-4500CNE

QC Batch No:

Date/Time:

Equipment:

L281646

4/5/2016 12:40

QC Measurement: % Recovery

Continuing Calibration Verification - CCV

Analyte Criteria CCV

Conc.Result

QC

Result

CCV Dilution

CN 91.00000 % 0.18290-110% 0.200 1

QC Measurement: % Recovery

Continuing Calibration Verification - CCV2

Analyte Criteria CCV

Conc.Result

QC

Result

CCV Dilution

CN 90.50000 % 0.18190-110% 0.200 1

QC Measurement: RPD

Duplicate - L 94369-DUP

Analyte Criteria

Conc.

Sample

Result

QC

Result

DUP Dilution

CN 4.10742 % 0.310< 20 0.323 20

QC Measurement: Limit

Lab Reagent Blank - LRB

Analyte Criteria

Result

LRB Dilution

CN < 0.005< 0.005 1

QC Measurement: % Recovery

Laboratory Control Sample - LCS

Analyte Criteria LCS

Conc.Result

QC

Result

LCS Dilution

CN 91.50000 % 0.18390-110% 0.2 1

QC Measurement: % Recovery

Matrix Spike - L 94369-MS

Analyte Criteria MS

Conc. Conc.

Sample

Result

QC

Result

MS Dilution

CN 89.17500 % 3.8970-130% 0.3234.00 20

Page 1 of 1

Page 18 of 21

Page 54 of 57



Fed Ex

UPS

US Postal

Client

Lab

Courier

Other :

Cooler Receipt Form

Customer Number:

Customer Name:
Report Number: 16-090-0235

Pace Analytical Sevices, Inc. -Carolinas

16254

Shipping Method

Shipping container/cooler uncompromised?

Thermometer ID: #7

Chain of Custody (COC) present? Yes No

Yes No Not Required

Yes No Not Required

Yes No

COC agrees with sample label(s)? Yes No

COC properly completed

Samples in proper containers?

Sample containers intact?

Sufficient sample volume for indicated test(s)?

All samples received within holding time?

Cooler temperature in compliance?

Yes No

Yes No

Yes No

Yes No

Yes No

Yes NoCooler/Samples arrived at the laboratory on ice. 
Samples were considered acceptable as cooling 
process had begun.

Special precautions or instructions included? Yes No

Comments:

Yes No N/A

Yes No N/A

Yes No N/ASoil VOA method 5035 – compliance criteria met

Water - Sample containers properly preserved

Water - VOA vials free of headspace Yes No N/A

Trip Blanks received with VOAs

Low concentration EnCore samplers (48 hr)

High concentration pre-weighed (methanol -14 d) Low conc pre-weighed vials (Sod Bis -14 d)

High concentration container (48 hr)

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Number of coolers received

Yes No

1

Signature:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Rebekah Ross Date & Time: 03/30/2016 10:01:37
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Data Validation 
  



RBTC Boone Validation Summary – First Quarter 2016 Sampling  April 2016 
AMEC Project 6251121001.03.04 
 

 
 

1 

DATA VALIDATION REPORT 
FIRST QUARTER 2016 GROUNDWATER SAMPLING 

RBTC BOONE 
 

1.0 INTRODUCTION 
 
Groundwater samples were collected during sampling completed in March 2016 at the former Robert 
Bosch Tool Corporation Boone Facility located in Boone, North Carolina.  The groundwater samples were 
analyzed by Pace Analytical Services, Inc. (Pace) in Charlotte, North Carolina and by Waypoint Analytical, 
Inc. in Memphis, Tennessee (under contract to Pace).  A summary of the sample delivery group (SDG) 
and field samples included in this review is presented in Table 1.  Samples reviewed in this report were 
analyzed for one or more of the following United States Environmental Protection Agency (USEPA) SW-
846 (USEPA, 1996) methods: 
 

 Volatile organic compounds (VOCs) in water by USEPA Method 8260 
 1,4-Dioxane by USEPA Method 8260B Modified using Selective Ion Monitoring (SIM) 
 Amenable cyanide by Standard Method (SM) 4500-CN-G 

 
Sample results were submitted from Pace in one sample delivery group (SDG): 92291474.  
 
Sample results were validated using general procedures in the USEPA National Data Validation Guidelines 
(USEPA, 2008; USEPA, 2010).  Project data quality criteria for the VOCs, 1,4-dioxane, and amenable 
cyanide analyses are identified based on laboratory quality control (QC) goals and the professional 
judgment of the project chemist.  The laboratory QC limits were used during data validation.  A Level II 
validation was performed on the laboratory analysis data.  During the Level II validation the major quality 
assurance (QA)/QC indicators of analytical data are reviewed, but review of calculations and raw laboratory 
data is not included.  QC data checks are completed using QC summary forms provided in the laboratory 
packages.   The following parameters are checked during the Level II review: 
 

 laboratory narrative 
 sample chain of custody/sample condition upon receipt form 
 sample preservation 
 QC blanks (method, rinse, field, and trip) 
 laboratory control sample (LCS) results 
 matrix spike and matrix spike duplicate (MS/MSD) sample results 
 surrogate recovery 
 field replicate sample results 
 sample results summary 
 verification of electronic data deliverable (EDD) results 

 
Validation reason codes are applied to the results to document the reason for necessary data qualification.  
Data validation qualifiers were added to results if associated quality control data did not meet goals in the 
validation guidelines or project work plan.  The following data quality flags shown below are generally used 
to qualify data that did not meet project specific QC goals.   
  
 J Estimated value 
 R Unusable 
 U Undetected 

UJ Undetected and reporting limit is estimated 
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2.0  VALIDATION OBSERVATION AND ACTIONS 
 
With the exception of the data qualification actions discussed in the sections below, results are interpreted 
to be usable as reported by the laboratory.  Qualification was required for the following: the trichloroethene 
result for sample MW-12D3 was qualified as estimated and flagged “J” due to high recovery in a matrix 
spike sample. 
 
2.1  VOCs in Water 
 
Based on the project scope, results were reported for eleven VOCs (1,1-dichloroethane; 1,2-
dichloroethane; 1,1-dichloroethene; cis-1,2-dichloroethene; trans-1,2-dichloroethene; methylene chloride; 
tetrachloroethene; 1,1,1-trichloroethane; 1,1,2-trichloroethane; trichloroethene; and vinyl chloride) by 
Method 8260.  During the Level II review, the data quality indicators listed below were reviewed.  Checks 
that included validation actions are marked with an asterisk (*) and discussed in the following sections.   
 

 laboratory narrative 
 sample chain of custody/sample receipt records 
 sample preservation 
 holding times 
 QC Blanks 
 LCS results 
 MS/MSD sample results* 
 surrogate recovery 
 field replicate result 
 sample result reporting 
 verification of EDD results   

 
Validation actions required are presented in each section. 
 
Holding Times 
 
All VOC samples were analyzed within the required holding time. 
 
QC Blanks 
 
QC blanks for VOCs include method blanks, field blanks, trip blanks, and rinse blanks.  Any result less 
than 5 times (10 times for common contaminants like methylene chloride and acetone) the concentration 
detected in the method blank was considered a possible laboratory artifact.  Any result less than 5 times 
(10 times for common contaminants) the concentration detected in the field blank, rinse blank, and/or trip 
blank was considered a possible field artifact.  Field blanks and trip blanks were not collected for this data 
set.  The method blanks and rinse blanks were non-detect.  Therefore, data qualification was not required. 
 
LCS Results 
 
Four LCS samples were analyzed in the analytical sequences.  In these LCS analyses, target compound 
recoveries were within limits indicating good confirmation of data accuracy.  Therefore, data qualification 
was not required. 
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MS/MSD Sample Results 
 
MS/MSD performance indicates matrix effects of the sample on the target compounds and/or analytes 
analyzed.  Some of the MS/MSD samples were performed on non-project samples.  No discussion of 
MS/MSDs is necessary for non-project samples since no qualification would be applied to project samples 
based on recoveries that are outside of recovery limits.  The following project MS or MS/MSD samples 
were analyzed: 
 
An MS was performed on project sample MW-31; recoveries were within QC limits.  Therefore, data 
qualification was not required. 
 
An MS was performed on project sample MW-12D3: recoveries were outside (above) QC limits for 
trichloroethene.  The trichloroethene result for this sample was qualified as estimated and flagged “J”. 
 
Field Duplicates Results 
 
Field duplicates were collected on one sample: Sample MW-12DD/DUP-1.  Field duplicate precision, 
expressed as relative percent difference (RPD), is evaluated for results detected above the reporting limit 
in both the parent and duplicate samples. 
  
VOCs were detected in the parent/duplicate samples MW-12DD/ DUP-1; RPDs were less than 30 percent; 
therefore, no data qualification was required. 
 
2.2  1,4-Dioxane 
 
Based on the project scope, results were reported for 1,4-dioxane by Method 8260B Modified.  During the 
Level II review the data quality indicators listed below were reviewed.  Checks that included validation 
actions are marked with an asterisk (*) and discussed in the following sections. 
 

 sample chain of custody/sample receipt records 
 sample preservation 
 holding times 
 QC Blanks 
 LCS results 
 MS/MSD sample results 
 field duplicates result 
 sample result reporting 
 verification of EDD results  

 
Validation actions required are presented in each section. 
 
Holding Times 
 
All 1,4-dioxane samples were analyzed within the required holding time. 
 
QC Blanks 
 
QC blanks for 1,4-dioxane include method blanks, field blanks, trip blanks, and rinse blanks.  Any result 
less than 5 times the concentration detected in the method blank was considered a possible laboratory 
artifact.  Any result less than 5 times (10 times for common contaminants) the concentration detected in 
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the field blank and/or rinse blank was considered a possible field artifact.  Associated sample results were 
qualified non-detect (U) in the final data.  Field blanks and trip blanks were not collected for this data set.  
The method blanks and rinse (equipment) blanks were non-detect.  Therefore, no data qualification was 
required. 
 
LCS Results 
 
Two LCS samples were analyzed in analytical sequences.  In these LCS analyses, 1,4-dioxane recoveries 
were within limits indicating good confirmation of data accuracy. 
 
MS/MSD Sample Results 
 
MS/MSD performance indicates matrix effects of the sample on the target compounds and/or analytes 
analyzed.  Some of the MS/MSD samples were performed on non-project samples.  No discussion of 
MS/MSDs is necessary for non-project samples since no qualification would be applied to project samples 
based on recoveries that are outside of recovery limits.  The following project MS or MS/MSD samples 
were analyzed: 
 
An MS was performed on project sample MW-21; recoveries were within QC limits.  Therefore, data 
qualification was not required. 
 
Field Duplicate Results 
 
Field duplicates were collected on one sample: Sample MW-12DD/DUP-1.  Field duplicate precision, 
expressed as RPD, is evaluated for results detected above the reporting limit in both the parent and 
duplicate samples. 
 
1,4-Dioxane was detected in the parent/duplicate samples (MW-12DD/DUP-1); the RPD was less than 30 
percent; therefore, no data qualification was required. 
 
2.3 Amendable Cyanide 
 
Based on the project scope, results were reported for amenable cyanide by Method SM 4500-CN-G.  
During the Level II review the data quality indicators listed below were reviewed.  Checks that included 
validation actions are marked with an asterisk (*) and discussed in the following sections.    
 

 laboratory narrative 
 sample chain of custody/sample receipt records 
 sample preservation 
 holding times 
 QC Blanks 
 LCS results 
 MS/MSD sample results 
 field duplicates result 
 sample result reporting 
 verification of EDD results  

 
Validation actions required are presented in each section. 
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Holding Times 
 
All amenable cyanide samples were analyzed within the required holding time. 
 
QC Blanks 
 
QC blanks for amenable cyanide include method blanks, field blanks, and rinse blanks.  Any result less 
than 5 times the concentration detected in the method blank was considered a possible laboratory artifact.  
Any result less than 5 times (10 times for common contaminants) the concentration detected in the field 
blank and/or rinse blank was considered a possible field artifact.  Associated sample results were qualified 
non-detect (U) in the final data.  Field blanks, rinse blanks, and trip blanks were not collected for this data 
set.  The method blanks were non-detect.  Therefore, data qualification was not required. 
 
LCS Results 
 
Two LCS samples were analyzed in analytical sequences.  In these LCS analyses, amenable cyanide 
recoveries were within limits indicating good confirmation of data accuracy. 
 
MS/MSD Sample Results 
 
MS/MSD performance indicates matrix effects of the sample on the target compounds and/or analytes 
analyzed.  MS/MSD recoveries and/or RPD performance were within QC limits for the four MS/MSD 
samples.  Project MS or MS/MSD samples were not analyzed. 
 
Field Duplicate Results 
 
Field duplicates were collected on one sample: Sample MW-12DD/DUP-1.  Field duplicate precision, 
expressed as RPD, is evaluated for results detected above the reporting limit in both the parent and 
duplicate samples. 
 
Amenable cyanide was not detected in the parent/duplicate samples MW-12DD/DUP-1; therefore, 
duplicate precision could not be assessed due to the lack of detections above the reporting limit. 
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3.0  SUMMARY 
 
The data are usable with the qualification identified for the trichloroethene (MW-12D3 was “J” flagged). 
 
References: 
 
U.S. Environmental Protection Agency (USEPA), 1996.  "Test Methods for Evaluating Solid Waste"; 
Laboratory Manual Physical/Chemical Methods; Office of Solid Waste and Emergency Response; 
Washington, DC; SW-846; November 1986; Revision 4 -December 1996. 
 
U.S. Environmental Protection Agency (USEPA), 2008.  "USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review"; Office of Superfund Remediation and 
Technology Innovation; EPA-540/R-08-01; June 2008. 
 
U.S. Environmental Protection Agency (USEPA), 2010.  "USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Inorganic Data Review"; Office of Superfund Remediation and 
Technology Innovation; EPA-540-R-10-011; January 2010. 
 
 

Prepared By/Date: Lynne Clem 4/18/16 
Checked By/Date: Terrell Parker 5/12/16 

 
 
 
 
 

 



TABLE 1
SUMMARY OF SAMPLES AND ANALYTICAL PARAMETERS

DATA VALIDATION REPORT
FIRST SEMI-ANUUAL 2016 - GROUNDWATER

RBTC-BOONE FACILITY
NORTH CAROLINA

Boring Sample ID Date Parameters Methods SDG

MW-4 MW-4 3/23/2016 VOCs 8260 92291474
MW-4 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-4 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-4D MW-4D 3/23/2016 VOCs 8260 92291474
MW-4D 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-4D 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-5 MW-5 3/23/2016 VOCs 8260 92291474
MW-5 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-5 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-5D MW-5D 3/23/2016 VOCs 8260 92291474
MW-5D 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-5D 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-12 MW-12 3/23/2016 VOCs 8260 92291474
MW-12 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-12 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-12D MW-12D 3/24/2016 VOCs 8260 92291474
MW-12D 3/24/2016 1,4-Dioxane 8260B Mod 92291474
MW-12D 3/24/2016 Free Cyanide SM 4500-CN-G 92291474

MW-12DD MW-12DD 3/23/2016 VOCs 8260 92291474
MW-12DD 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-12DD 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

DUP-1 3/23/2016 VOCs 8260 92291474
DUP-1 3/23/2016 1,4-Dioxane 8260B Mod 92291474
DUP-1 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-12D3 MW-12D3 (a) 3/24/2016 VOCs 8260 92291474
MW-12D3 3/24/2016 1,4-Dioxane 8260B Mod 92291474
MW-12D3 3/24/2016 Free Cyanide SM 4500-CN-G 92291474

MW-21 MW-21 3/23/2016 VOCs 8260 92291474

MW-21 (b) 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-21 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

MW-31 MW-31 (a) 3/22/2016 VOCs 8260 92291474
MW-31 3/22/2016 1,4-Dioxane 8260B Mod 92291474
MW-31 3/22/2016 Free Cyanide SM 4500-CN-G 92291474

MW-34 MW-34 3/22/2016 VOCs 8260 92291474
MW-34 3/22/2016 1,4-Dioxane 8260B Mod 92291474
MW-34 3/22/2016 Free Cyanide SM 4500-CN-G 92291474

MW-35 MW-35 3/23/2016 VOCs 8260 92291474
MW-35 3/23/2016 1,4-Dioxane 8260B Mod 92291474
MW-35 3/23/2016 Free Cyanide SM 4500-CN-G 92291474

-- Equip Blank 3/23/2016 VOCs 8260 92291474
-- Equip Blank 3/23/2016 1,4-Dioxane 8260B Mod 92291474

Notes:

(a) This sample was selected for matrix spike/matrix spike duplicate (MS/MSD) analyses (VOCs).
(b) This sample was selected for matrix spike/matrix spike duplicate (MS/MSD) analyses (1,4-Dioxane).

Samples were analyzed by Pace Analytical Laboratories located in Charlotte, North Carolina and Waypoint Analytical located in 
      Memphis, Tennessee. 
SDG = Sample Delivery Group
VOCs = Volatile Organic Compounds

Prepared by/Date:  LWC 4-7-16
Checked by/Date:  JTP 5-12-16

GROUNDWATER SAMPLES
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TABLE 2
VALIDATION QUALIFIER SUMMARY

FIRST SEMI-ANNUAL 2016 - GROUNDWATER
RBTC-BOONE FACILITY

NORTH CAROLINA

MATRIX SAMPLE ID
SAMPLE 

DATE SDG_ID METHOD PARAMETER UNITS
LAB 

RESULT
LAB 

QUALIFIER
VALIDATION 

RESULT
VALIDATION 
QUALIFIER

REASON 
CODE

W MW-12D3 3/24/2016 92291474 8260 Trichloroethene µg/L 2.2 M1 2.2 J MS-H

Notes: Prepared by / Date: LWC 4/11/16
Laboratory qualifiers that did not change  as a result of the data validation are not shown on this table. Checked by / Date: JTP 5/12/2016
J - Value is estimated.
M1 - Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
MS-H - Matrix Spike percent recovery was above QC limits.
W - Water
µg/L - microgram per liter

1 of 1



Relative Percent Difference (RPD) on Duplicate Samples - 1st Semi-Annual 2016
Former Robert Bosch Tool Corporation Boone Division

Boone, North Carolina
AMEC Project 6251121001.03.04

Constituents RPD (%)

1,1-Dichloroethane 1.8 1.9 5.4
1,2-Dichloroethane 0.31 J ND --
1,1-Dichloroethene 10.3 10.5 1.9
cis-1,2-Dichloroethene 114 118 3.4
trans-1,2-Dichloroethene 4.1 4.3 4.8
Methylene Chloride ND ND --
Tetrachloroethene 8.6 8.7 1.2
1,1,1-Trichloroethane 3.1 3.0 3.3
1,1,2-Trichloroethane ND ND --
Trichloroethene 182 196 7.4
Vinyl Chloride ND ND --
1,4-Dioxane 34.6 34.6 0
Cyanide (mg/L) ND ND --

Notes:
Units in micrograms per liter (µg/L), except as noted.
mg/L = milligrams per liter 

Prepared By/Date: LWC 4/12/16
Checked By/Date: JTP 5/12/16

MW-12DD DUP-1
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DATA VALIDATION RECORD 
 
Method SW8260 for VOCs        
Project Name and No:  RBTC Boone; 6251121001.03.04   
Laboratory and SDG: PACE Analytical, 92291474     
Data Validation Level:   II       
Date:   4/7/2016         
Reviewer:   L. Clem Senior Reviewer:  T. Parker 5/12/2016 
 
Samples Reviewed: Water: MW-4, MW-4D, MW-5, MW-5D, MW-12, MW-12D, MW-
12DD, MW-12D3, MW-21, MW-31, MW-34, MW-35, DUP-1, and Equip Blank. 
  
1. Case Narrative and COC review 
 
Narrative (pg. 5 of Summary) & COC (pgs. 35-36 of Summary) present for all samples in 
this SDG. The first page of the COC did not include which analyses were to be 
performed for each sample. The samples on the first page were analyzed for VOCs by 
SW8260. 
 
2. Sample Collection, Preservation (preserved; Cool to 6 ºC±2 oC), Holding time 

(14 days) 
 
VOCs in water and preserved with HCl; cooler temp 4.7ºC per “Sample Condition Upon 
Receipt” checklist pg. 34 of Summary.  Samples collected: 3/22/16, 3/23/16, and 3/24/16; 
Prepped and analyzed: 3/27/16 and 3/28/16.  
 
3. Instrument Tuning 

 
Not required for Level II validation. 
 
4. Instrument Calibration  

 
Not required for Level II validation. 
 
5. QC Blanks 
 
Method Blanks: 
 
Pg. 21, 3/27/16, MB-1695694, No Detects. 
Pg. 24, 3/27/16, MB-1695956, No Detects. 
Pg. 26, 3/28/16, MB-1696034, No Detects. 
Pg. 28, 3/28/16, MB-1696038, No Detects. 
 
Rinse (Equipment) Blanks: 
 
Equip Blank (Equipment Blank), pg. 20; No Detects. 
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Field Blanks: 
 
No field blanks for this data set. 
 
Trip Blank: 
 
No trip blank for this data set. 
 
6. Laboratory Control Sample (LCS) Results (Lab limits)    

  
Pg. 21, LCS-1695695, LCS are within required QC limits. 
Pg. 24, LCS-1695957, LCS are within required QC limits. 
Pg. 26, LCS-1696035, LCS are within required QC limits. 
Pg. 28, LCS-1696039, LCS are within required QC limits. 
 
7. Internal Standards (50 - 200 %)  
 
Not required for Level II validation. 
 
8. Surrogate Recovery (70-130%) 
 
All surrogates within lab limits. 
 
9. Field Duplicate Precision (< 30 %) 
 
MW-12DD/DUP-1 
Compound   Sample Duplicate RPD Flag Reason Code 
1,1-Dichloroethane  1.8  1.9  5.4 none  
1,2-Dichloroethane  0.31 J  ND  --  
1,1-Dichloroethene  10.3  10.5  1.9 none 
cis-1,2-Dichloroethene 114  118  3.4 none 
trans-1,2-Dichloroethene 4.1  4.3  4.8 none 
Tetrachloroethene  8.6  8.7  1.2 none 
1,1,1-Trichloroethane  3.1  3.0  3.3 none   
Trichloroethene  182  196  7.4 none   
   
10. Laboratory Duplicate Precision (< 30 %) 
 
1696033 (project sample 92291474009 [MW-21])/ MW-21Dup 
Compound   Sample Duplicate RPD Flag Reason Code 
1,1-Dichloroethane  0.42 J  0.54 J  -- none 
cis-1,2-Dichloroethene 1.5  1.5  1 none 
Tetrachloroethene  2.8  3.1  10 none 
Trichloroethene  0.85 J  0.79 J  -- none 
 
The VOC results for parent and duplicate sample pairs 1695958 (non-project sample 
92291242003)/1695958Dup and MW-35/ MW-35Dup were non-detect, so Relative 
Percent Difference calculations could not be made. 
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11. Matrix Spike/Matrix Spike Duplicate (MS/MSD) (70-130 %/RPD < 30 %)  
 
Pgs. 21-22, MS- 1695696/MSD-1695697, non-project sample 92291458001.  
Pgs. 24-25, MS- 1695959, non-project sample 92291429003.  
Pgs. 26-27, MS- 1696036, project sample 92291474010 (MW-31).  
Pgs. 28-29, MS- 1696040/MSD-1696041, non-project sample 92291421001.  
 
Above MS/MSD were within QC limits. 
 
Pg. 22, MS- 1696032, project sample 92291474008 (MW-12D3).  
Compound  MS %Rec  Flag  Reason Code 
Trichloroethene 194   J  MS-H  
 
12. Raw Calculations 
 
Not required for Level II validation. 
 
13. Electronic Data Review 
 
10 percent of the results listed in summary package were compared to EDD.  Sample 
results for MW-4 and MW-12DD were compared to the EDD and the results matched.   
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DATA VALIDATION RECORD 
 
Method SW8260B Mod for 1,4-Dioxane       
Project Name and No:  RBTC Boone; 6251121001.03.04   
Laboratory and SDG: Pace Analytical, 92291474  
Data Validation Level:   II       
Date:   4/8/2016         
Reviewer:   L. Clem Senior Reviewer:  T. Parker 5/12/2016  
 
Samples Reviewed: Water: MW-4, MW-4D, MW-5, MW-5D, MW-12, MW-12D, MW-
12DD, MW-12D3, MW-21, MW-31, MW-34, MW-35, DUP-1, and Equip Blank. 
  
1. Case Narrative and COC review 
 
Narrative (pg. 6 of Summary) & COC (pgs. 35-36 of Summary) present for all samples in 
this SDG. The first page of the COC did not include which analyses were to be 
performed for each sample. The samples on the first page were analyzed for 1,4-
Dioxane by SW8260B Mod. 
 
2. Sample Collection, Preservation (preserved; Cool to 6 ºC±2 oC), Holding time 

(14 days) 
 
1,4-Dioxane in water and preserved with HCl; cooler temp 4.7ºC per “Sample Condition 
Upon Receipt” checklist pg. 34 of Summary.  Samples collected: 3/22/16, 3/23/16, and 
3/24/16; Prepped and analyzed: 4/3/16.   
 
3. Instrument Tuning 

 
Not required for Level II validation. 
 
4. Instrument Calibration  

 
Not required for Level II validation. 
 
5. QC Blanks 
 
Method Blanks: 
 
Pg. 30, 4/2/16, 1700675, No Detects. 
Pg. 31, 4/2/16, 1700679, No Detects. 
 
Rinse (Equipment) Blanks: 
 
Equip Blank (Equipment Blank), pg. 20; No Detects. 
 
Field Blanks: 
 
No field blanks for this data set. 
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Trip Blank:  
 
No trip blank for this data set. 
 
6. Laboratory Control Sample (LCS) Results (Lab limits)    

  
Pg. 30, 1700676, LCS are within required QC limits. 
Pg. 31, 1700680, LCS are within required QC limits. 
 
7. Internal Standards (50 - 200 %)  
 
Not required for Level II validation. 
 
8. Surrogate Recovery (50-150%) 
 
All surrogates within lab limits. 
 
9. Field Duplicate Precision (< 30 %) 
 
MW-12DD/DUP-1 
Compound   Sample Duplicate RPD Flag Reason Code 
1,4-Dioxane    34.6  34.6  0 none  
 
10. Matrix Spike/Matrix Spike Duplicate (MS/MSD) (50-150 %/RPD < 30 %)  
 
Pg. 30, MS-1700677 /MSD- 1700678, non-project sample 92291414010 
Pg. 31, MS-1700681 /MSD- 1700682, project sample 92291474009 (MW-21) 
 
Above MS/MSD were within QC limits. 
 
11. Raw Calculations 
 
Not required for Level II validation. 
 
12. Electronic Data Review 
 
Results listed in summary package were compared to EDD – all ok.   
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DATA VALIDATION RECORD 
 
Method SM 4500-CN-G for Amenable Cyanide       
Project Name and No:  RBTC Boone; 6251121001.03.04   
Laboratory and SDG: Pace Analytical, 92291474  
Data Validation Level:   II       
Date:   4/12/2016         
Reviewer:   L. Clem Senior Reviewer:  T. Parker 5/12/2016  
 
Samples Reviewed: Water: MW-4, MW-4D, MW-5, MW-5D, MW-12, MW-12D, MW-
12DD, MW-12D3, MW-21, MW-31, MW-34, MW-35, and DUP-1. The first page of the 
COC did not include which analyses were to be performed for each sample. The 
samples on the first page were analyzed for cyanide by SM 4500-CN-G. 
 
1. Case Narrative and COC review 
 
COC (pgs. 35-36 and 56 of Summary) present for all samples in this SDG. The first page 
of the COC did not include which analyses were to be performed for each sample. The 
samples on the first page were analyzed for cyanide by SM 4500-CN-G. 
 
2. Sample Collection, Preservation (preserved; Cool to 6 ºC±2 oC), Holding time 

(14 days) 
 
Cyanide in water and preserved with NaOH; cooler temps 4.7 ºC and 1.2ºC per “Sample 
Condition Upon Receipt checklist pg. 34 of Summary and Cooler Receipt Form pg. 55 of 
Summary.  Samples collected: 3/22/16, 3/23/16, and 3/24/16; Prepped and analyzed: 
4/4/16 and 4/5/16.   
 
3. Instrument Tuning 

 
Not required for Level II validation. 
 
4. Instrument Calibration  

 
Not required for Level II validation. 
 
5. QC Blanks 
 
Method Blanks: 
 
Pg. 53, 4/4/16, Lab Reagent Blank-LRB, No Detects 
Pg. 54, 4/5/16, Lab Reagent Blank-LRB, No Detects 
 
Rinse (Equipment) Blanks: 
 
Rinse (Equipment) Blank for cyanide not included in this SDG. 
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Field Blanks: 
 
No field blanks for this data set. 
Trip Blank:  
 
No Trip Blank for this data set. 
 
6. Laboratory Control Sample (LCS) Results (Lab limits)    

  
Pg. 53, LCS are within required QC limits. 
Pg. 54, LCS are within required QC limits. 
 
7. Internal Standards (50 - 200 %)  
 
Not required for Level II validation. 
 
8. Surrogate Recovery (70-130%) 
 
Surrogates are not required for CN analyses. 
 
9. Field Duplicate Precision (< 30 %) 
 
The cyanide results for parent and duplicate sample pair MW-12DD/DUP-1 were non-
detect, so Relative Percent Difference calculations could not be made. 
 
10. Matrix Spike/Matrix Spike Duplicate (MS/MSD) (75-125 %/RPD < 20 %)  
 
Pg. 53, L 94111-MS, non-project sample. 
Pg. 54, L 94369-MS, non-project sample. 
 
Project matrix MS/MSDs above were within QC limits. 
 
11. Raw Calculations 
 
Not required for Level II validation. 
 
12. Electronic Data Review 
 
An Electronic Data Deliverable was not included for cyanide analyses. 
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

 12/1991 BDL  -- BDL 17 BDL  --  --
 10/1992 BDL  -- BDL 4.7 BDL  --  --
 1/1996 BDL  -- BDL 2.2 BDL  --  --
 10/1997 BDL BDL BDL BDL BDL  --  --
 12/2000 BDL BDL BDL BDL BDL  --  --
 6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0067
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

 12/1991 180  -- 33 350 39  --  --
 10/1992 170  -- 2.0 730 7.6  --  --
 1/1996 10  -- 18 810 BDL  --  --
 10/1997 7.0 760 15 550 BDL  --  --
 12/2000  --  --  --  --  --  --  --
 6/2007 3.0 270 7.2 140 <2  --  --
 8/2011 2.5 189 6.5 138 <1.0  -- 0.0100
 3/2012 <1.0 137 3.3 68.9 <1.0  -- <0.0050
 6/2012 <1.0 125 3.3 71.8 <1.0  -- 0.0065
 9/2012 <1.0 57.6 1.8 34.8 <1.0  -- <0.0050
 12/2012 DRY DRY DRY DRY DRY DRY DRY
 5/2013 1.8 <1.0 4.8 101 <1.0 41.5  --

 12/1991 45  -- 36 155 6.0  --  --
 10/1992 46  -- 25 352 2.0  --  --
 1/1996 22  -- 9.0 91 BDL  --  --
 10/1997 8.0 78 14 180 BDL  --  --
 12/2000 17 62 28 66 BDL  --  --
 6/2007 52 290 40 300 <2.0  --  --
 8/2011 39 269 31.5 217 <1.0  -- 0.0087
 3/2012 34.1 318 25.3 244 <1.0  -- 0.0051
 6/2012 26.1 320 19.6 261 <2.5  -- <0.0050
 9/2012 25.9 317 11.1 205 <2.5  -- <0.0050
 12/2012 DRY DRY DRY DRY DRY DRY DRY
 4/2013  --  --  --  --  -- 17.3  --
 5/2013 27.1 362 22 301 <1.0 35.7  --

 12/1991 200  -- 160 575 5.0  --  --
 10/1992 1,500  -- 160 2,700 14  --  --
 1/1996 160  -- 95 1,000 17  --  --
 10/1997 240 4,600 130 1,000 8.0  --  --
 12/2000 520 5,900 190 820 19  --  --
 6/2007 430 2,700 210 500 13  --  --
 8/2011 490 2,690 209 315 3.9  -- 0.860
 3/2012 362 1,740 186 254 3.0  -- 1.100
 6/2012 298 1,650 149 270 <10.0  -- 0.900
 9/2012 222 1,040 151 194 <1.0  -- 0.220
 12/2012 186 973 97.3 186 1.6  -- 1.800
 4/2013  --  --  --  --  -- 1.5J  --
 5/2013 369 2,000 155 271 2.1 2.0J  --
 12/2013 152 705 59.2 120 <5.0 4.4 0.480
 3/2014 190 851 94.0 152 <5.0 2.4 0.460
 6/2014 191 898 121 179 <5.0 <2.0 0.330
 9/2014 222 1,080 114 177 <5.0 2.4 0.520
12/2014 125 524 40.6 84.9 <10.0 <2.0 0.150
3/2015 133 590 135 135 <5.0 <2.0 0.033
9/2015 DRY DRY DRY DRY DRY DRY DRY
3/2016 267 1,390 197 210 0.92J 4.5 0.801

MW-4

MW-2

MW-1

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

MW-3
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

 10/1992 BDL  -- BDL 16 BDL  --  --
 1/1996 BDL  -- BDL 24 BDL  --  --
 10/1997 BDL 32 BDL 7.0 BDL  --  --
 12/2000 BDL 14 BDL 5.0 BDL  --  --
 6/2007 <1.0 1.8 <1.0 1.9J <2.0  --  --
 8/2011 <1.0 2.5 <1.0 1.2 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 0.94J <1.0 0.59J <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 1.1 <1.0 0.61J <1.0  -- <0.0050
 5/2013 <1.0 2.3 <1.0 0.7J <1.0 <3.0  --
 12/2013 <1.0 0.53J <1.0 0.54J <1.0 <2.0 <0.0050
 3/2014 <1.0 1.1 <1.0 0.67J <1.0 <2.0 0.0053
 6/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
 9/2014 <1.0 1.6 <1.0 <1.0 <1.0 <2.0 <0.0050
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.008
9/2015 <1.0 <1.0 <1.0 1.3 <1.0 <2.0  --
3/2016 <1.0 0.57J <1.0 <1.0 <1.0 <2.0 <0.005

 12/1991 23  -- 12 59 BDL  --  --
 10/1992 21  -- 7.7 42 BDL  --  --
 1/1996 38  -- 6.2 23 BDL  --  --
 10/1997 23 33 8 27 BDL  --  --
 12/2000 18 21 8.2 18 BDL  --  --
 6/2007 <1.0 0.85J 2.3 1.1J <2.0  --  --
 8/2011 <1.0 <1.0 1.5 0.62J <1.0  -- 0.0064
 3/2012 <1.0 <1.0 2.4 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 2.2 0.84J <1.0  -- <0.0050
 9/2012 <1.0 <1.0 2.5 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 0.52J 2.1 0.60J <1.0  -- <0.0050
 4/2013  --  --  --  --  -- 1.8J  --
 5/2013 <1.0 0.49J 3.2 0.87J <1.0 <3.0  --
 12/2013 <1.0 <1.0 1.8 <1.0 <1.0 <2.0 <0.0050
 3/2014 <1.0 0.43J 2.3 0.50J <1.0 <2.0 0.0067
 6/2014 <1.0 <1.0 2.6 <1.0 <1.0 <2.0 <0.0050
 9/2014 <1.0 <1.0 1.3 <1.0 <1.0 <2.0 <0.0050
12/2014 <1.0 <1.0 1.9 <1.0 <1.0 <2.0 <0.0050
3/2015 <1.0 <1.0 1.6 <1.0 <1.0 <2.0 <0.008
9/2015 <1.0 <1.0 1.7 1.3 <1.0 <2.0  --
3/2016 <1.0 <1.0 1.7 <1.0 <1.0 <2.0 <0.005

 10/1992 BDL  -- BDL 21 BDL  --  --
 1/1996 BDL  -- 12 25 BDL  --  --
 10/1997 BDL 13 BDL 21 BDL  --  --
 12/2000 1.2 8.2 BDL 8.7 BDL  --  --
 6/2007 <1.0 2.9 <1.0 4.9 <2.0  --  --
 8/2011 0.44J 2 <1.0 2.4 <1.0  -- <0.0050
 3/2012 <1.0 1.4 <1.0 2.5 <1.0  -- <0.0050
 6/2012 <1.0 1.2 <1.0 1.9 <1.0  -- 0.0056
 9/2012 <1.0 1.6 <1.0 2.2 <1.0  -- <0.0050
 12/2012 <1.0 1.5 <1.0 2.2 <1.0  -- <0.0050
 5/2013 <1.0 1.4 <1.0 1.9 <1.0 <3.0  --
 12/2013 <1.0 1.3 <1.0 1.5 <1.0 <2.0 0.0064
 3/2014 <1.0 1.2 <1.0 1.8 <1.0 <2.0 0.0055
 6/2014 <1.0 1.1 <1.0 1.9 <1.0 <2.0 <0.0050
 9/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
12/2014 <1.0 1.0 <1.0 1.5 <1.0 <2.0 <0.0050
3/2015 <1.0 <1.0 <1.0 1.4 <1.0 <2.0 <0.008
9/2015 <1.0 1.0 <1.0 2.4 <1.0 <2.0  --
3/2016 <1.0 0.66J <1.0 0.90J <1.0 <2.0 <0.005

8/2011  --  --  --  --  --  -- <0.0050
 3/2012 <1.0 0.54J <1.0 0.65J <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 0.50J <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 0.50J <1.0 0.49J <1.0  -- <0.0050
 5/2013 <1.0 0.82J <1.0 0.63J <1.0 <3.0 --
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

 10/1992 BDL  -- BDL BDL BDL  --  --
 1/1996 BDL  -- BDL BDL BDL  --  --
 10/1997 BDL BDL BDL BDL BDL  --  --
 12/2000 BDL BDL BDL BDL BDL  --  --
 6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0055
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

 10/1992 BDL  -- BDL BDL BDL  --  --
 1/1996 BDL  -- BDL BDL BDL  --  --
 10/1997 BDL BDL BDL BDL BDL  --  --
 12/2000 BDL BDL BDL BDL BDL  --  --
 6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 1.3 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

 10/1992 2  -- BDL 7 70  --  --
 1/1996 BDL  -- BDL 4.9 76  --  --
 10/1997 BDL 740 BDL 3 46  --  --
 12/2000  --  --  --  --  --  --  --
 6/2007 <1 120 <1.0 2.1 51  --  --
 8/2011 <1.0 34.3 <1.0 <1.0 48.5  -- 0.0054
 3/2012 <1.0 72 <1.0 <1.0 34.8  -- <0.0050
 6/2012 <1.0 70.7 <1.0 <1.0 29.9  -- 0.0088
 9/2012 <1.0 91.5 <1.0 <1.0 31.5  -- <0.0050
 12/2012 DRY DRY DRY DRY DRY DRY DRY
 5/2013 <1.0 31.2 <1.0 <1.0 34.2 <3.0  --

 10/1992 1.5  -- 2.8 200 BDL  --  --
 1/1996 BDL  -- 2.9 670 BDL  --  --
 10/1997 BDL 120 BDL 23 BDL  --  --
 12/2000 BDL 32 BDL 4.6 BDL  --  --
 6/2007 <1.0 12 <1.0 4.6 <2.0  --  --
 8/2011 <1.0 37.5 <1.0 4.9 1.5  -- <0.0050
 3/2012 <1.0 32.2 <1.0 4.5 <1.0  -- <0.0050
 6/2012 <1.0 24.2 <1.0 4.4 <1.0  -- <0.0050
 9/2012 <1.0 17.6 <1.0 4.7 <1.0  -- <0.0050
 12/2012 <1.0 21.1 <1.0 4.3 <1.0  -- <0.0050
 5/2013 <1.0 8.0 <1.0 <1.0 <1.0 <3.0  --

 10/1992 BDL  … BDL 14 BDL  --  --
 1/1996 BDL  -- 1.1 40 BDL  --  --
 10/1997 BDL 53 BDL 17 BDL  --  --
 12/2000 BDL 27 BDL 6.3 BDL  --  --
 6/2007 <1.0 4.4 <1.0 2.1 <2.0  --  --
 8/2011 <1.0 2.4 <1.0 2.3 <1.0  -- <0.0050
 3/2012 <1.0 1.3 <1.0 1.0 <1.0  -- <0.0050
 6/2012 <1.0 0.97J <1.0 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 2.1 <1.0 1.4 <1.0  -- <0.0050
 12/2012 <1.0 1.6 <1.0 1.4 <1.0  -- <0.0050
 5/2013 <1.0 1.4 <1.0 1.2 <1.0 1.2J  --
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

 10/1992 BDL  -- BDL BDL BDL  --  --
 1/1996 BDL  -- BDL BDL BDL  --  --
 10/1997 BDL BDL BDL BDL BDL  --  --
 12/2000 BDL BDL BDL BDL BDL  --  --
 6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0140
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0130
 6/2012 <1.0 <1.0 1.0 <1.0 <1.0  -- 0.0350
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0090
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 0.0110
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * *  --

 10/1992 BDL  -- BDL BDL BDL  --  --
 1/1996 BDL  -- BDL BDL BDL  --  --
 10/1997 BDL BDL BDL BDL BDL  --  --
 12/2000 BDL BDL BDL BDL BDL  --  --
 6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 0.67J <1.0 <1.0  -- 0.0078
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 0.0063
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * * *

10/1992 1,800  -- BDL 1,300 3.8  --  --
1/1996 1,600  -- 63 530 5.6  --  --
10/1997 1,500 2,200 47 410 BDL  --  --
12/2000  --  --  --  --  --  --  --
6/2007 320 650 8.8 46 2.3  --  --
 8/2011 161 217 8.2 20.1 <1.0  -- 0.0610
 3/2012 DRY DRY DRY DRY DRY DRY DRY
 6/2012 91.3 163 4.1 13.2 <2.0  -- 0.0410
 9/2012 110 187 10.5 16.1 <2.0  -- 0.0540

 12/2012** DRY DRY DRY DRY DRY DRY DRY
 5/2013 62.2 100 4.1 7.6 <1.0 3.1  --
 12/2013 77.6 117 7.3 9.6 <1.0 3.3 0.0410
 3/2014 69.9 108 8.7 11.9 <1.0 5.0 0.0260
 6/2014 67.3 98.4 5.3 8.7 <1.0 4.9 0.0420
 9/2014 DRY DRY DRY DRY DRY DRY DRY
12/2014 DRY DRY DRY DRY DRY DRY DRY
3/2015 DRY DRY DRY DRY DRY DRY DRY
9/2015 DRY DRY DRY DRY DRY DRY DRY
3/2016 39.5 44.0 4.2 5.2 <1.0 3.0 0.080
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

 8/2011 10 49.8 4.2 10.9 <1.0  -- 0.0200
 3/2012 7.0 32.4 2.6 7.3 <1.0  -- 0.0320
 6/2012 8.5 31.4 3.4 9.7 <1.0  -- 0.0260
 9/2012 7.0 24.3 2.8 7.3 <1.0  -- 0.0120
 12/2012 5.3 21.2 2.8 6.3 <1.0  -- 0.0160
 4/2013  --  --  --  --  -- 2.7J  --
 5/2013 9.8 42.7 6.0 11.6 <1.0 3.6  --
 12/2013 19.8 68.7 10.4 12.9 <1.0 4.2 0.0340
 3/2014 14.6 49.8 7.9 11.5 <1.0 3.4 0.0220
 6/2014 13.4 47.1 7.3 10.9 <1.0 6.3 0.0180
 9/2014 11.6 43 5.6 9.2 <1.0 3.1 0.0220
12/2014 7.7 28.6 4.0 6.4 <1.0 2.4 0.0260
3/2015 6.1 24.5 4.4 6.9 <1.0 <2.0 0.0190
9/2015 7.6 34 4.4 7.6 <1.0 <2.0  --
3/2016 13.3 52.0 7.5 10.2 <1.0 3.5 0.0260

 3/2012 2.3 141 15.2 304 <1.0  -- <0.0050
 6/2012 3.0 94.8 6.5 205 <2.5  -- 0.0076
 9/2012 <2.5 124 12.2 316 <2.5  -- 0.0089
 12/2012 3.5 153 15.2 319 <1.0  -- 0.0097
 4/2013  --  --  --  --  -- 41.4  --
 5/2013 2.7 128 13.1 358 <1.0 31.7  --
 12/2013 <2.0 107 13.6 248 <2.0 36.5 <0.0050
 3/2014 2.0 103 9.4 242 <2.0 31.7 <0.0050
 6/2014 <2.0 102 9.4 237 <2.0 34.3 <0.0050
 9/2014 2.0 104 6.9 194 <2.0 31.6 <0.0050
12/2014 2.1 126 11.3 289 <2.0 40.6 <0.0050
3/2015 <2.5 106 10.7 255 <2.5 <2.0 <0.0080
9/2015 1.7J 107 6.6 170 <2.5 34.7  --
3/2016 1.8 114 8.6 182 <1.0 34.6 <0.005

 2/2013 <1.0 12.7 <1.0 4.5 <1.0  --  --
 3/2013 <1.0 13.9 <1.0 6 <1.0  --  --
 5/2013 1.4 14.1 <1.0 7 <1.0 9.2  --
 12/2013 <1.0 11.2 <1.0 5.9 <1.0 10.9 <0.0050
 3/2014 1.4 9.1 <1.0 5.6 <1.0 9.2 <0.0050
 6/2014 1.5 8.4 <1.0 4.4 <1.0 10.7 <0.0050
 9/2014 1.5 7.6 <1.0 3.7 <1.0 6.6 <0.0050
12/2014 1.4 6.6 <1.0 3.4 <1.0 12.1 <0.0050
3/2015 1.1 5.2 <1.0 3.5 <1.0 2.8 <0.0080
9/2015 1.3 5.5 <1.0 1.5 <1.0 12.5  --
3/2016 1.2 4.5 <1.0 2.2J <1.0 14.6 <0.005

10/1992 BDL  -- BDL BDL BDL  --  --
1/1996 BDL  -- BDL BDL BDL  --  --
10/1997 * * * * * *  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 * * * * * * *
 6/2012 * * * * * * *
 9/2012 * * * * * * *
 12/2012 * * * * * * *
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 *

10/1992 BDL  -- BDL BDL BDL  --  --
1/1996 BDL  -- BDL BDL BDL  --  --
10/1997 * * * * * *  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 * * * * * * *
 6/2012 * * * * * * *
 9/2012 * * * * * * *
 12/2012 * * * * * * *
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 *
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

10/1992 BDL  -- BDL BDL BDL  --  --
1/1996 BDL  -- BDL BDL BDL  --  --
10/1997 * * * * * *  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050

2/1997 BDL  -- BDL BDL BDL  --  --
10/1997 BDL BDL BDL BDL BDL  --  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0068
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * * *

2/1997 BDL  -- BDL BDL BDL  --  --
12/2000 BDL BDL BDL BDL BDL  --  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 0.51J <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 0.51J <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- 0.0053
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --

2/1997 BDL  -- BDL 6.0 BDL  --  --
12/2000 BDL BDL BDL 1.0 BDL  --  --
12/2000 BDL BDL BDL 1.5 BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

9/1998 BDL BDL BDL BDL BDL  --  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 * * * * * * *
 6/2012 * * * * * * *
 9/2012 * * * * * * *
 12/2012 * * * * * * *
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

9/1998 BDL BDL BDL BDL BDL  --  --
12/2000 BDL BDL BDL BDL BDL  --  --
6/2007 <1.0 <1.0 <1.0 <2.0 <2.0  --  --
 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 * * * * * * *
 6/2012 * * * * * * *
 9/2012 * * * * * * *
 12/2012 * * * * * * *
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

 8/2011 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 DRY DRY DRY DRY DRY DRY DRY
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * * *

 8/2011 <1.0 <1.0 0.54J <1.0 <1.0  -- 0.0550
 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 9/2012 DRY DRY DRY DRY DRY DRY DRY
 12/2012 DRY DRY DRY DRY DRY DRY DRY
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 -- --

 8/2011 2.7 11 7.6 5.2 <1.0  -- <0.0050
 3/2012 2.9 11.3 8.3 6.0 <1.0  -- <0.0050
 6/2012 1.2 10.8 8.3 5.4 <1.0  -- <0.0050
 9/2012 4.4 28.6 8.2 10.2 <1.0  -- <0.0050
 12/2012 4.1 30.3 6.3 8.8 <1.0  -- <0.0050
 5/2013 1.1 5.7 3.7 <1.0 <1.0 0.78J --
 12/2013 1.1 7.0 4.1 2.4 <1.0 <2.0 0.0051
 3/2014 0.94J 6.1 3.7 2.4 <1.0 <2.0 <0.0050
 6/2014 1.1 4.8 4.4 2.1 <1.0 <2.0 <0.0050
 9/2014 1.0 7.0 3.1 2.3 <1.0 <2.0 <0.0050
12/2014 <1.0 7.3 2.7 2.0 <1.0 2.3 <0.0050
3/2015 <1.0 5.7 3.0 1.7 <1.0 <2.0 <0.0080
9/2015 0.52J 8.7 3.4 2.6 <1.0 <2.0  --
3/2016 0.42J 1.5 2.8 0.85J <1.0 <2.0 <0.005

 3/2012 <1.0 18.4 <1.0 4.1 <1.0  -- <0.0050
 6/2012 <1.0 17 <1.0 5.5 <1.0  -- <0.0050
 9/2012 <1.0 19.2 <1.0 6.0 <1.0  -- <0.0050
 12/2012 <1.0 10.4 <1.0 4.0 <1.0  -- <0.0050
 5/2013 <1.0 26.6 <1.0 4.7 <1.0 15  --

 3/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 9/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 <1.0 <1.0 <1.0 <1.0  -- <0.0050
 5/2013 <1.0 0.36J <1.0 <1.0 <1.0 <3.0  --

 3/2012 3.8 35 <1.0 11.4 <1.0  -- <0.0050
 6/2012 1.9 32.9 0.78J 15 <1.0  -- 0.0099
 9/2012 <1.0 29.2 <1.0 16.7 <1.0  -- 0.0120
 12/2012 DRY DRY DRY DRY DRY DRY DRY
 5/2013 1.3 13.2 0.57J 7.1 <1.0 4.7  --

 3/2012 1.2 3.2 <1.0 1.7 <1.0  -- <0.0050
 6/2012 <1.0 3.9 1.1 2.4 <1.0  -- <0.0050
 9/2012 <1.0 2.7 <1.0 2 <1.0  -- <0.0050
 12/2012 1.7 5.3 1.0 2.9 <1.0  -- 0.0120
 5/2013 1.2 2 0.54J <1.0 <1.0 <3.0  --
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

 3/2012 <1.0 2.4 <1.0 <1.0 <1.0  -- <0.0050
 6/2012 <1.0 2.3 0.68J <1.0 <1.0  -- <0.0050
 9/2012 <1.0 1.8 <1.0 <1.0 <1.0  -- <0.0050
 12/2012 <1.0 1.5 <1.0 <1.0 <1.0  -- <0.0050
 4/2013  --  --  --  --  -- 0.75J  --
 5/2013 <1.0 1.4 <1.0 <1.0 <1.0 <3.0  --

 3/2012 <1.0 1.3 <1.0 <1 <1.0  -- <0.0050
 6/2012 <1.0 1.4 <1.0 <1 <1.0  -- 0.0064
 9/2012 <1.0 1.6 <1.0 <1 <1.0  -- <0.0050
 12/2012 <1.0 1.6 <1.0 0.52J <1.0  -- <0.0050
 4/2013  --  --  --  --  -- 0.70J  --
 5/2013 <1.0 0.91J <1.0 <1.0 <1.0 <3.0  --

 2/2013 <1.0 <1.0 <1.0 <1.0 <1.0  --  --
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 0.0093
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * * *

 2/2013 <1.0 0.52J <1.0 1.2 <1.0  --  --
 5/2013 <1.0 0.48J <1.0 1.2 <1.0 <3.0  --
 12/2013 <1.0 0.20J <1.0 0.57J <1.0 <2.0 <0.0050
3/2014 * * * * * * *
 6/2014 * * * * * * *
 9/2014 * * * * * * *
12/2014 <1.0 <1.0 <1.0 1.1 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 2.0J  --
3/2016 * * * * * * *

 2/2013 <1.0 <1.0 <1.0 <1.0 <1.0  --  --
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

 2/2013 3.3 21.7 2.4 5.0 <1.0  --  --
 5/2013 5.6 38.2 4.3 8.6 <1.0 7.9  --
 12/2013 2.6 16.8 2.3 4.0 <1.0 4.8 0.0078
 3/2014 3.0 18.6 2.8 5.1 <1.0 4.8 0.0210
 6/2014 3.1 20.8 3.6 5.8 <1.0 6.0 0.0086
 9/2014 1.8 11.4 1.3 2.5 <1.0 3.1 0.0057
12/2014 2.3 13.2 1.8 3.4 <1.0 3.7 0.0081
3/2015 2.2 14.2 2.6 4.1 <1.0 <2.0 0.013
9/2015 2.5 16.7 2.0 3.0 <1.0 3.0  --
3/2016 1.9 11.6 1.8 3.3 <1.0 3.6 <0.005

 4/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --
 5/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0  --

 2/2013 <1.0 0.67J <1.0 2.4 <1.0  --  --
 3/2013 <1.0 0.43J <1.0 2.2 <1.0  --  --
 5/2013 <1.0 0.37J <1.0 3.2 <1.0 1.0J  --

 4/2013 1.6 12.7 0.92J 3.4 <1.0 5.7  --
 5/2013 1.7 14.6 1.5 4.5 <1.0 5.4  --
 12/2013 * * * * * * *
 3/2014 3.1 22.7 2.3 6.3 <1.0 7.7 <0.0050
 6/2014 3.3 24.9 2.3 5.9 <1.0 8.7 <0.0050
 9/2014 3.3 24.6 1.6 4.7 <1.0 8.1 <0.0050
12/2014 2.5 18.1 <1.0 3.5 <1.0 7.4 <0.0050
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Appendix G
Historical Grounwater Sampling Laboratory Results

Robert Bosch Tool Corporation, Former Boone Division
Boone, North Carolina

Amec Foster Wheeler Project 6251121001.03.04

6 70 0.7 3 0.03 3 0.07

Free 
Cyanide 

1,4-
dioxane

TCE

NCAC 2L

Well ID Date PCEcis-1,2-DCE1,1-DCA
Vinyl 

Chloride

 4/2013 36.1 231 1.4 20.6 <1.0 5.4  --
 5/2013 28.7 224 1.5 18.1 <1.0 4.5  --
 12/2013 22.3 182 1.3 15.6 <1.0 4.2 0.0061
 3/2014 24.9 190 1.1 16.1 <1.0 4.3 <0.0050
 6/2014 27.0 187 1.6 18.4 <1.0 <2.0 <0.0050
 9/2014 34.8 258 1.6 20.2 <1.0 7.2 <0.0050
12/2014 30.2 255 <2.0 16.8 <1.0 9.3 <0.0050
3/2015 27.1 235 <2.5 17.9 <2.5 <2.0 <0.0080
9/2015 22.4 192 <2.5 13.3 <2.5 3.7  --
3/2016 13.6 112 0.92J 8.3 <1.0 2.0J <0.005

6/2013 <1.0 0.82J <1.0 <1.0 <1.0 1.5J  --
 12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
 3/2014 <1.0 0.43J <1.0 <1.0 <1.0 <2.0 <0.0050
 6/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
 9/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 0.72J <1.0 <1.0 <1.0 <2.0  --
3/2016 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.005

12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
 3/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
 6/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
 9/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * * *
12/2013 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 0.0620
 3/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 0.0160
 6/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 0.0060
 9/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
12/2014 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.0050
3/2015 * * * * * * *
9/2015 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0  --
3/2016 * * * * * * *

 3/2012 71.4 237 3.0 13.7 <1.0  -- <0.0050
 6/2012 76.5 229 3.1 11.6 <1.0  -- <0.0050
 9/2012 31.1 133 1.2 6.1 <1.0  -- 0.0140
 12/2012 34.4 165 2.0 8.2 <1.0  -- 0.0060
 5/2013 63.9 211 2.2 9.4 <1.0 1.2J  --

Notes:

1. All Concentrations except cyanide in micrograms per liter (µg/L). Cyanide is recorded in milligrams per liter (mg/L).

2. Bold values indicate detections above the laboratory RL.

3.   -- Parameter not analyzed.

4. * Sample not collected; well is not included in the current Groundwater Monitoring Program.

5. DRY = Indicates that a sample was to be collected but there was insufficient groundwater.

6. NE = No standard established.

7. Italic values indicate estimated concentrations below the laboratory Reporting Limit and Method Detection Limit (J Flag)

8. Bolded Red Values Exceed NCAC 2L Standard.

9. Constituent abbreviations:

BDL = below detection limit PCE = tetrachloroethene

DCE = dichloroethene TCE = trichloroethene

DCA = dichloroethane

10. Wells MW-11 could not be accessed.

11.  MW-15, MW-15D, and MW-16 could not be located and are presumed to have been destroyed.

MW-36

RW-1

MW-35

MW-34
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