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PRELIMINARY SITE ASSESSMENT 
PARCEL 024, RICHARD W. NOEL AND WIFE EDIE N. NOEL 

PIN 9652-82-5869 
816 EAST MAIN STREET 

SANFORD, LEE COUNTY, NORTH CAROLINA 
 

NCDOT WBS ELEMENT 38887.1.1 
STATE PROJECT R-3830 

NC 42 FROM US 421 TO SR 1579 (MAIN STREET) IN SANFORD AND  
ALONG SR 1579 FROM NC 42 TO SR 1538 (BUCKHORN AVENUE) IN BROADWAY 

 
1 INTRODUCTION 

 

Kleinfelder, Inc. (Kleinfelder) has prepared this Preliminary Site Assessment (PSA) report to 

document assessment activities performed within the proposed/existing right of way (ROW) 

and/or temporary construction easement on Parcel 024 (the assessment area is hereafter referred 

to as the “Project Study Area”). Parcel 024 is currently occupied by Travelers Auto on the south 

side of East Main Street, approximately 170 feet to the west of the intersection of East Main Street 

and Rosser Road, in Sanford, Lee County, North Carolina (Figure 1). 

 

Based on information provided in Kleinfelder’s September 2014 Hazardous Material Investigation 

Report and information provided by the North Carolina Department of Transportation (NCDOT), 

the parcel is the site of a former gasoline service station (The Pantry #115) with a former 

underground storage tank (UST) registration (Facility ID# 0-013332). The parcel is also the 

location of a leaking underground storage tank (LUST) incident with ID #20007. As such, the 

purpose of the PSA was to evaluate whether USTs or contaminated soil/groundwater are present 

in the Project Study Area that may result in increased project costs and future liability if acquired 

by the NCDOT.  

 

1.1 SITE DESCRIPTION 

Parcel 024 is owned by Richard and Edie Noel and has a street address of 816 East Main Street. 

Parcel 024 is bounded by East Main Street to the north, beyond which is a large parking lot, a 

strip mall to the east, and a railroad, beyond which is Tyson Foods to the west and south. The 

parcel is currently the location of a used car dealership. A piped stream appears to be present on 

the parcel to the west of the onsite structure, flowing north to south. Photographs of the Project 

Study Area are provided in Appendix A. 
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1.2 SCOPE OF WORK 

Kleinfelder conducted this PSA in accordance with the NCDOT’s January 12, 2018, Request for 

Technical and Cost Proposal (RFP) and Kleinfelder’s January 24, 2018, Technical and Cost 

Proposal. The NCDOT granted Notice to Proceed for the project on February 1, 2018. 
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2 HISTORY 

 

2.1 PARCEL USAGE 

The September 2014 Hazardous Materials Report included information about environmental 

databases searched and historical review information for Parcel 024. The parcel was indicated to 

be the location of a former gasoline service station (The Pantry #115) which previously maintained 

two 10,000-gallon gasoline USTs, and the location of leaking UST (LUST) incident #20007. There 

were no other environmental database listings identified for Parcel 024 that would suggest the 

presence of contaminated soil or groundwater.  

 

Kleinfelder conducted historical research to determine whether additional environmental listings 

were identified since 2014 for Parcel 024. The following are the results of the additional research: 

 

 Kleinfelder searched the registered UST database, maintained by the North 

Carolina Department of Environmental Quality (NCDEQ). The parcel was identified 

as the former Pantry #115, with facility ID #0-013332.  

 Kleinfelder searched the LUST database, maintained by the NCDEQ. The parcel 

is identified in the LUST database as the location of incident ID #20007. Kleinfelder 

obtained the UST Closure Report for the incident from the NCDEQ. 

 Based on a review of aerial photographs and site observations, there does not 

appear to have been a significant change in the use of the parcel since the 

hazardous materials assessment conduced in 2014. 

 
2.2 FACILITY ID NUMBERS 

Kleinfelder reviewed the NCDEQ UST database for Parcel 024.The parcel previously maintained 

two, 10,000-gallon gasoline USTs of single-walled steel construction, which were installed in 1972 

and closed by removal in 1999. No active USTs appear to be listed for the Parcel. 

 

2.3 GROUNDWATER INCIDENT NUMBERS 

Parcel 024 was listed as the location of a LUST incident with ID# 20007. According to the 

database soil contamination was identified in 1999 when two 10,000-gallon gasoline USTs were 

removed from the parcel. The UST closure report states that 194 tons of contaminated soils were 

excavated. The final excavation measured 12 feet deep and groundwater was not encountered. 

Confirmation soil samples indicated that soil contaminated with gasoline range organics remained 
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present in the area between the UST basin and dispensers, and around the dispensers. The UST 

Closure Report is included in Appendix B. 

 

A Phase I Limited Site Assessment (LSA) was completed in 1999. A monitoring well was installed 

in the source area and benzene was detected at 750 parts per billion (ppb). The incident was 

ranked low risk and closed out in 1999 with land use restrictions for soil and groundwater. The 

monitoring well was abandoned in 2000. 

 

There were no other LUST or Inactive Hazardous Sites Branch (IHSB) database listings identified 

for Parcel 024 that indicated known soil or groundwater incidents. 

  



 

R-3830-P024 816 East Main Street 
20183507.001A | RAL18R77228 Page 5 May 31,2018 
© 2018 Kleinfelder  www.kleinfelder.com 

3 OBSERVATIONS 

 

3.1 GROUNDWATER MONITORING WELLS 

No groundwater monitoring wells were observed within the Project Study Area during the multiple 

site visits conducted as part of the PSA. A potential abandoned monitoring well was identified to 

the south of the Project Study Area. 

 

3.2 ACTIVE USTS 

No active USTs were observed within the Project Study Area during the multiple site visits 

conducted as part of the PSA. 

 

3.3 OTHER FEATURES APPARENT BEYOND PROJECT STUDY AREA 

No features were observed beyond the Project Study Area that indicated evidence of potential 

contamination on Parcel 024.  
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4 METHODS 

 

4.1 PROPERTY OWNER CONTACTS 

As part of Kleinfelder’s scope of work, the listed property owner was contacted about the work 

schedule for the field work and the type of work being performed. The owner requested that the 

work be performed on a Thursday. The owner did not express any other concerns or special 

conditions associated with the work being performed. 

 

4.2 HEALTH AND SAFETY 

Prior to commencing the field work, Kleinfelder personnel developed a Site-Specific Health and 

Safety Plan (HASP) covering activities to be performed. The site specific HASP was discussed 

with all Kleinfelder personnel involved with the project and at a daily onsite “tail gate” safety 

meetings with subcontractors and sub consultants. In addition to the HASP, Kleinfelder utilized 

its comprehensive Corporate Health and Safety Program, targeted to address those specific and 

critical tasks that involve Kleinfelder personnel and subcontractors. The Loss Prevention System 

(LPS™), a behavior-based program, is Kleinfelder’s company-wide safety system implemented 

and embraced by all levels of the company. 

 

4.3 GEOPHYSICAL INVESTIGATION 

Pyramid Environmental & Engineering, P.C (Pyramid) conducted a geophysical investigation in 

the Project Study Area between February 12 and 21, 2018. Pyramid utilized electromagnetic (EM) 

induction technology and ground penetrating radar (GPR) to locate potential geophysical 

anomalies and potential USTs within the Project Study Area. 

 

A copy of the Pyramid Geophysical Investigation Report, detailing the field methodology, is 

included in Appendix B. The EM and GPR surveys did not detect USTs or unknown geophysical 

anomalies within the Project Study Area. 

 

4.4 SOIL ASSESSMENT 

The scope of work for the soil assessment was to evaluate the presence of soil contamination 

within the Project Study Area. The soil borings were planned to be advanced to maximum depths 

of 10 feet below the ground surface unless groundwater was encountered. Field screening using 

a Flame ionization detector (FID) was to be conducted at 1 foot intervals beginning at 0 foot to 1 
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foot. The soil sample with the highest FID reading above background or the sample from the 

deepest proposed cut would be selected for on-site laboratory analyses. 

 

Prior to the drilling activities, public utilities were marked by NC One Call and private utilities were 

marked by Pyramid.  

 

Kleinfelder subcontracted Quantex, Inc. (Quantex) to perform the drilling onsite on March 15, 

2018.  Prior to the initial boring and after each subsequent boring, the sampling equipment was 

decontaminated. Quantex advanced a total of 10 soil borings (SS1 through SS10) by hand auger 

to 3 feet below the ground surface (bgs) and by direct-push technology from 3 feet to boring 

termination (10 feet bgs) at locations specified by Kleinfelder. The soil boring locations were 

identified in the field using a GPS. The soil boring locations are shown on Figure 2. The borings 

were located within the right of way and public utility easement along North Main Street. The initial 

borings were located in areas of drainage feature installation and maximum cut. Due to the 

detection of petroleum contamination additional boring were added for delineation. Soil samples 

were collected by hand auger and driving Macro Core™ samplers in 5 foot intervals. Each soil 

core was cut open and the soil samples were classified and the soil divided into 1-foot sections. 

Each 1-foot section was screened in the field using a FID. The FID readings are summarized in 

Table 1. Copies of the boring logs are included in Appendix C. 

 

Soils were not consistent across the Parcel Study Area. On the eastern portion of the parcel, in 

the vicinity of the former fueling equipment, soils were noted to be primarily red silt in the top 4 

feet, underlain by clayey sand. Some areas of sand and gravel with perched water was 

encountered. Areas on the western portion of the Project Study Area were determined to be 

primarily coarse grained sand in the top one to 3 feet with an underlying clayey sand. Groundwater 

was not encountered in any of the borings at the termination depth of 10 feet bgs. 

 

4.5 SOIL ANALYSIS 

The FID readings from soil borings SS1, SS2, SS3, SS4, and SS9 were noted to be elevated. 

Olfactory evidence of petroleum contamination was noted in each of these borings. Based on the 

FID data, samples were collected at the depth of the highest FID readings and at various intervals 

to confirm the presence and attempt to delineate the vertical extent of contamination. FID data 

and samples selected for analysis are detailed in Table 1. 
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The FID reading from soil boring SS5 was noted to be elevated, however a large amount of 

organic matter was observed in the boring. Additionally petroleum odors were not noted. The 

organic material observed may be related to a piped stream which appears to be present in the 

vicinity of soil boring SS5. Based on FID data, the samples with the highest FID reading and at 

the depth of maximum cut were submitted for analysis. 

 

The FID readings from soil borings SS7, and SS-8 were noted to be low. No obvious visual or 

olfactory contamination was noted. Based on the FID data samples were collected from the depth 

of maximum cut and the highest FID reading.  

 

The FID readings from soil boring SS6 was noted to be low. SS6 was terminated at approximately 

3.5 feet due to an obstruction (determined to be river rock). Based on FID data a sample was 

collected at 3 feet (termination depth). 

 

Soil Boring SS10 appears to have been located within the former UST basin. Minimal recovery 

was obtained and appeared to be ABC stone. Water was identified at 5 feet bgs in soil boring 

SS10. It appears likely that this is perched water and not groundwater. 

 

The samples were analyzed by Kleinfelder utilizing ultraviolet fluorescence (UVF) methodology 

to provide real-time analytical results of Total Petroleum Hydrocarbons (TPH), Gasoline Range 

Organics (GRO), Diesel Range Organics (DRO), and benzene, toluene, ethylbenzene, and total 

xylenes (BTEX). The UVF method was selected because of the use of petroleum products on 

Parcel 024 in the past. The UVF analysis also provided data regarding Environmental Protection 

Agency 16 total Polycyclic Aromatic Hydrocarbons (PAHs), and Benzo(a)pyrene (BaP). 

 

Based on the results of onsite laboratory analysis the samples from SS1-1 and SS7-1 were also 

selected for laboratory analysis by EPA Method 8270 for Polycyclic Aromatic Hydrocarbons 

(PAHs). 

 

4.6 GROUNDWATER ANALYSIS 

Groundwater was not encountered in the soil borings. However perched water was identified in 

soil boring SS3 at 8 feet, located north of the former dispenser island, SS4 at 7 feet located to the 

west of the former Dispenser Island, and SS10 at 4 feet, which was located in the former UST 

basin. Since NCDOT or their contractors may come into contact with the perched water located 
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in the UST basin due to its shallow depth, a temporary monitoring well (TMW-1) was installed in 

the location (SS10) to assess the water for petroleum contamination. 

 

TMW-1 was installed in the location of soil boring SS10 to a depth of 10 feet, with 10 feet of 

screen. Three well volumes were removed with a 1-inch disposable polyethylene bailer and a 

water was collected in laboratory prepared bottles and shipped to Pace Analytical Laboratory in 

Huntersville, NC for analysis by EPA Methods 6200B for volatile organic compounds (VOCs) and 

EPA Method 625 for semi-volatile organic compounds (SVOCs). 

 

Kleinfelder also attempted to install a temporary monitoring well in soil boring SS4, to the west of 

the former dispenser island. TMW-2 was installed to a depth of 10 feet with 10 feet of screen. 

However, after the removal of the initial water in the temporary monitoring well the well did not 

recharge. The well was not advanced to a greater depth so as to not provide a preferential 

pathway to groundwater for potentially contaminated water. No perched water sample was able 

to be collected from TMW-2. 

 

Temporary monitoring well construction data is included in Table 3. 
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5  RESULTS 

 

5.1 GEOPHYSICAL INVESTIGATION 

Pyramid concluded that the EM and GPR investigation did not identify any evidence of unknown 

metallic UST(s) or unknown geophysical anomalies within the Project Study Area.  

 

5.2 SOIL SAMPLING DATA 

UVF analysis of soil samples indicated levels of TPH DRO in soil samples below the state action 

limit of 100 mg/kg in soil samples SS1-3 [4.7 milligrams per kilogram (mg/kg)], SS2-2 (0.34 

mg/kg), SS2-4 (7.3 mg/kg), SS2-6 (0.08 mg/kg), SS3-3 (16.4 mg/kg), SS3-4 (25.1 mg/kg), SS3-

7 (20.8 mg/kg), SS4-4 (3.1 mg/kg), SS4-6 (9.4 mg/kg), SS5-1 (13.3 mg/kg), SS5-2 (0.47 mg/kg), 

SS5-4-5 (14 mg/kg), SS7-1 (20.3 mg/kg), SS8-2 (22.7 mg/kg), SS8-4 (0.59 mg/kg), SS9-4 (3.6 

mg/kg), and SS9-5 (0.26 mg/kg). UVF analysis indicated levels of TPH DRO in soil samples in 

excess of the NCDEQ action limit of 100 mg/kg in SS1-1 (169.6 mg/kg) and SS9-1 (275.9 mg/kg) 

 

UVF analysis of soil samples indicated levels of TPH GRO in soil samples below the state action 

limit of 50 mg/kg in soil samples SS2-2 (4 mg/kg), SS2-4 (4.1 mg/kg), SS3-3 (10.7 mg/kg), and 

SS4-6 (27.2 mg/kg). UVF analysis indicated levels of TPH GRO in soil samples in excess of the 

NCDEQ action limit of 100 mg/kg in SS3-4 (95.4 mg/kg) and SS3-7 (64.4 mg/kg). 

 

UVF analysis of the soil samples indicated total BTEX in soil samples SS3-4 (12.1 mg/kg), P024-

SS3-7 (64.4 mg/kg), and SS4-6 (5.4 mg/kg). 

 

UVF analysis of the soil samples indicated levels of total PAHs in soil sample SS1-1 (9.3 mg/kg), 

SS1-3 (0.2 mg/kg), SS2-4 (0.38 mg/kg), SS3-3 (0.16 mg/kg), SS3-4 (1.2 mg/kg), SS3-7 (0.05 

mg/kg), SS4-4 (0.11 mg/kg), SS4-6 (0.11 mg/kg), SS5-1 (0.58 mg/kg), SS5-4-5 (0.6 mg/kg), 

P024-SS7-1 (1.1 mg/kg), P024-SS8-2 (0.54 mg/kg), P024-SS9-1 (5.3 mg/kg), and P024-SS9-4 

(0.08 mg/kg). 

 

UVF analysis of the soil samples indicated levels of BaP in soil samples SS7-1 (0.034 mg/kg), 

SS8-2 (0.034 mg/kg), and SS9-1 (0.25 mg/kg). 

 

Soil samples analyzed by EPA Method 8270 for PAHs identified contaminant concentrations in 

excess of Soil-to-Water MSCC and Residential Soil Cleanup levels in SS1-1 (1-methynapthalene 

at 0.118 mg/kg) and SS7-1 (Benzo(a)pyrene at 0.197 mg/kg). 
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The Benzo(a)pyrene result detected by traditional laboratory analysis in soil sample SS7-1 was 

noted to be significantly higher than the result obtained by the UVF methodology. There is no 

known source of benzo(a)pyrene on the parcel. Small pieces of asphalt were noted in the soil 

beneath the asphalt surface, these were attempted to be removed prior to collecting the sample. 

However, based on no other known sources, it appears that this detection may be due to asphalt 

pieces in the sample.  

 

Based on analytical results and FID readings, petroleum and PAH impacted soils were identified 

on the parcel. A summary of the analytical results are provided on Table 2 and on Figure 3. The 

laboratory report and graphs are included in Appendix E. 

 
5.3 SAMPLE OBSERVATIONS 

Soils were observed for any obvious evidence of contamination. Olfactory evidence of 

contamination was noted in soil borings SS1, SS2, SS3, SS4, and SS9. No obvious evidence of 

contamination was noted in other borings on the parcel. 

 

5.4 QUANTITY CALCULATIONS 

Petroleum impacted soils that may require additional assessment or remediation were detected 

within the Project Study Area along the north parcel boundary at depths of 1 to 2 feet bgs between 

SS1 and SS9 where DRO was detected. In the vicinity of SS3 between 4 and 7 feet bgs where 

GRO was detected above state action limits. 

 

The area of DRO contamination is approximately 35 feet long, by 15 feet wide. Using a uniform 

depth of 2 feet (0.5 to 2.5 feet) the volume of DRO contaminated soil that may be encountered 

between SS1 and SS9 is approximately 39 cubic yards. 

 

The area of GRO contamination is approximately 31 feet long, by 22 feet wide. Using a uniform 

depth of 3 feet (4 to 7 feet) the volume of contaminated soil in the former dispenser island area 

(between SS2, SS3, and SS4) is approximately 76 cubic yards. 

 

5.5 GROUNDWATER ANALYTICAL RESULTS 

Analytical results from TMW-1 identified petroleum contamination above the laboratory reporting 

limit, but below the NC 2L Standards. Analytical results are included in Table 4. 
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6 CONCLUSIONS 

 

Based on results of the EM/GPR survey, soil assessment and field observations, Kleinfelder has 

reached the following conclusions: 

 

 The GPR and EM investigation did not identify any features determined to be 

potential USTs or unknown geophysical anomalies within the Project Study Area.  

 Historical research indicated Parcel 024 was listed as the location of a LUST 

incident with ID# 20007. According to the database soil contamination was 

identified in 1999 when two 10,000-gallon gasoline USTs were removed from the 

parcel. 194 tons of contaminated soils were excavated. Confirmation soil samples 

indicated that soil contaminated with gasoline range organics remained present in 

the area between the UST basin and dispensers, and around the dispensers. 

 Field observations of Parcel 024 identified features associated with the former use 

of the parcel as a gasoline service station, including a former dispenser island. 

 Based on field observations, laboratory analytical results, and FID readings, 

petroleum impacted soils that would require additional assessment or remediation, 

were detected within the Project Study Area.  

 Groundwater was not encountered in the soil borings at a depth of 10 feet bgs. 

However perched water is present in the former UST basin between 4 and 5 feet, 

and in the vicinity of the former dispenser island between seven and 8 feet. 

 Petroleum contamination in the perched water above the NC 2L Standard was not 

identified. 
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7 RECOMMENDATIONS 

 

Based on results of this Preliminary Site Assessment, Kleinfelder recommends that construction 

contractors be made aware of the location of petroleum impacted soils and that perched 

groundwater with petroleum constituents exists on the parcel. Should these soils be encountered 

during construction of the TIP, Kleinfelder recommends that they be handled in accordance with 

state guidelines. 
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8 LIMITATIONS 

 

Kleinfelder’s work will be performed in a manner consistent with that level of care and skill 

ordinarily exercised by other members of its profession practicing in the same locality, under 

similar conditions and at the date the services are provided. Kleinfelder’s conclusions, opinions 

and recommendations will be based on a limited number of observations and data. It is possible 

that conditions could vary between or beyond the data evaluated. Kleinfelder makes no guarantee 

or warranty, express or implied, regarding the services, communication (oral or written), report, 

opinion, or instrument of service provided. 

 

Kleinfelder offers various levels of investigative and engineering services to suit the varying needs 

of different clients. It should be recognized that definition and evaluation of geologic and 

environmental conditions are a difficult and inexact science. Judgments leading to conclusions 

and recommendations are generally made with incomplete knowledge of the subsurface 

conditions present due to the limitations of data from field studies. Although risk can never be 

eliminated, more-detailed and extensive studies yield more information, which may help 

understand and manage the level of risk. Since detailed study and analysis involves greater 

expense, Kleinfelder’s clients participate in determining levels of service that provide adequate 

information for their purposes at acceptable levels of risk. More extensive studies, including 

subsurface studies or field tests, should be performed to reduce uncertainties. Acceptance of this 

report will indicate that NCDOT has reviewed the document and determined that it does not need 

or want a greater level of service than provided. 

 

During the course of the performance of Kleinfelder’s services, hazardous materials may have 

been discovered. Kleinfelder assumes no responsibility or liability whatsoever for any claim, loss 

of property value, damage, or injury that results from pre-existing hazardous materials being 

encountered or present on the project site, or from the discovery of such hazardous materials. 

Nothing contained in this report should be construed or interpreted as requiring Kleinfelder to 

assume the status of an owner, operator, or generator, or person who arranges for disposal, 

transport, storage or treatment of hazardous materials within the meaning of any governmental 

statute, regulation or order. NCDOT is solely responsible for directing notification of all 

governmental agencies, and the public at large, of the existence, release, treatment or disposal 

of any hazardous materials observed at the project site, either before or during performance of 

Kleinfelder’s services. NCDOT is responsible for directing all arrangements to lawfully store, treat, 
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recycle, dispose, or otherwise handle hazardous materials, including cuttings and samples 

resulting from Kleinfelder’s services. 
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TABLES 

  



Table 1: Soil Sample Screening Results

Date Sample ID Depth (ft) FID Reading Notes

1 46.87 Analyzed by UVF

2 10.89

3 9.03 Analyzed by UVF

4 7.13

5 0.55

6 2.71 Analyzed by UVF

7 2.16

8 1.03

9 1.43

10 1.12

1 1.50

2 186 Analyzed by UVF

3 48.83

4 516 Analyzed by UVF

5 516

6 138 Analyzed by UVF

7 6.20

8 4.35

9 2.38

10 0.95

1 2.80

2 5.61

3 583 Analyzed by UVF

4 2900 Analyzed by UVF

5 434

6 828

7 536 Analyzed by UVF

8 NA

9 140

10 77.70

1 10.94

2 12.44

3 30.85

4 46.13 Analyzed by UVF

5 130

6 426 Analyzed by UVF

7 NA

8 NA

9 NA

10 NA

1 11.75 Analyzed by UVF

2 23.28 Analyzed by UVF

3 20.81

4

5

6 32.98

7 32.98

8 32.98

9 11.48

10 11.48

Notes:

1) FID = Flame Ionization Detector

2) FID readings in parts per million (ppm)

No Recovery

15.94 Analyzed by UVF

3/15/2018 R-3830-P024-SS4

3/15/2018 R-3830-P024-SS1

3/15/2018 R-3830-P024-SS2

3/15/2018 R-3830-P024-SS3

3/15/2018 R-3830-P024-SS5



Table 1 (continued): Soil Sample Screening Results

Date Sample ID Depth (ft) FID Reading Notes

1 1.12

2 0.56

3 1.22 Analyzed by UVF

4 NA

5 NA

6 NA

7 NA

8 NA

9 NA

10 NA

1 0.64 Analyzed by UVF

2 0.49

3 0.29

4 0.67

5 1.00

6 0.85

7 0.82

8 1.27 Analyzed by UVF

9 0.99

10 0.72

1 0.44

2 0.36 Analyzed by UVF

3 0.58

4 0.88 Analyzed by UVF

5 0.98

6 1.62

7 1.62

8 1.10

9 0.48

10 1.50

1 4.60 Analyzed by UVF

2 5.71

3 14.34

4 75.62 Analyzed by UVF

5 182 Analyzed by UVF

6 110

7 9.48

8 9.48

9 0.32

10 1.74

3/15/2018 R-3830-P024-SS10 1-10 NA No Recovery

Notes:

1) FID = Flame Ionization Detector

2) FID readings in parts per million (ppm)

Refusal/Obstruction

3/15/2018 R-3830-P024-SS8

3/15/2018 R-3830-P024-SS9

3/15/2018 R-3830-P024-SS6

3/15/2018 R-3830-P024-SS7



TABLE 2:   Soil Sample Analytical Summary

Parameter

Sample ID SS1 SS1 SS1 SS2 SS2 SS2 SS3 SS3 SS3 SS4 SS4 SS5 SS5 SS5 SS6 SS7 SS7 SS8 SS8 SS9 SS9 SS9
FID Reading (ppm) 46.87 9.03 2.71 186 516 138 583 2,900 536 46.13 426.00 11.75 23.28 15.94 1.22 0.64 1.27 0.36 0.88 4.60 75.62 182.00

Collection Depth (ft bgs) 1 3 6 2 4-5 6 3 4 7 4 6 1 2 4-5 3 1 8 2 4 1 4 5
Collection Date 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18 3/15/18

Total Petroleum Hydrocarbons 169.6 4.7 <0.56 4.34 11.4 0.08 27.1 120.5 85.2 3.1 36.6 13.3 0.47 14 <0.67 20.3 <0.56 22.7 0.59 275.9 3.6 0.26 -- -- --

Diesel Range Organics 169.6 4.7 <0.04 0.34 7.3 0.08 16.4 25.1 20.8 3.1 9.4 13.3 0.47 14 <0.05 20.3 <0.04 22.7 0.59 275.9 3.6 0.26 100 -- --

Gasoline Range Organics <4.1 <0.48 <0.56 4 4.1 <0.41 10.7 95.4 64.4 <0.67 27.2 <0.64 <0.49 <0.75 <0.67 <0.69 <0.56 <0.46 <0.71 <10.3 <0.43 <0.6 50 -- --

BaP <0.081 <0.01 <0.011 <0.015 <0.015 <0.008 <0.012 <0.011 <0.01 <0.013 <0.012 <0.013 <0.01 <0.015 <0.013 0.034 <0.011 0.034 <0.014 0.25 <0.009 <0.012 -- 0.096 0.088

16 EPA PAHs 9.3 0.2 <0.02 <0.03 0.38 <0.02 0.16 1.2 0.05 0.11 0.11 0.58 <0.02 0.6 <0.03 1.1 <0.02 0.54 <0.03 5.3 0.08 <0.02 -- -- --

Total Aromatics (C10-C35) 161.3 3.3 <0.11 0.34 7.2 0.08 4.5 24.6 1.2 1.9 1.9 9.9 0.3 11.1 <0.13 20.1 <0.11 11 0.31 107.5 1.5 0.26 -- -- --
Total BTEX <4.1 <0.48 <0.56 <0.74 <1.5 <0.41 <1.2 12.1 64.4 <0.67 5.4 <0.64 <0.49 <0.75 <0.67 <0.69 <0.56 <0.46 <0.71 <10.3 <0.43 <0.6 -- -- --

Acenaphthylene <0.0883 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0513 J NA NA NA NA NA NA -- 11 469

Anthracene <0.0765 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0325 J NA NA NA NA NA NA -- 940 4600

Benzo(a)anthracene 0.0702 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.185 NA NA NA NA NA NA -- 0.35 0.88

Benzo(a)pyrene 0.0777 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.197 NA NA NA NA NA NA -- 0.096 0.088

Benzo(b)flouranthene 0.131 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.375 NA NA NA NA NA NA -- 1.2 0.88

Benzo(g,h,i)perylene <0.153 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.118 NA NA NA NA NA NA -- 6400 469

Benzo(k)flouranthene <0.0883 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.111 NA NA NA NA NA NA -- 12 9

Chrysene 0.215 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.235 NA NA NA NA NA NA -- 39 88

Dibenz(a,h)anthracene <0.106 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0386 J NA NA NA NA NA NA -- 0.17 0.088

Flouranthene 0.215 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.514 NA NA NA NA NA NA -- 290 620

1-Methylnaphthalene 0.118 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0128 NA NA NA NA NA NA -- 0.004 20

2-Methylnaphthalene 0.169 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0117 NA NA NA NA NA NA -- 3.6 63

Phenanthrene 0.207 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.123 NA NA NA NA NA NA -- 56 469
Pyrene 0.206 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.367 NA NA NA NA NA NA -- 270 469

Notes:

1) Results displayed in milligram per kilogram (mg/kg)

2) ft bgs = Feet below ground surface

   3) Bold = Above Laboratory Detection Limit

   4) Bold and highlighted = Above State Action Limits

   5) Bold, highlighted and Italicised = Above Soil to Grounwater MSCC and/or Residential Soil Cleanup Levels

   6) UVF = Ultraviolet Flouresence

   7) BaP = Benzo(a)pyrene

   8) EPA = Environmental Protection Agency

   9) PAHs = Polycyclic Aromatic Hydrocarbons 

  10) BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes

  11) J= Estimated concentration between laboratory reporting limit and method detection limit

  12) FID = Flame Ionization Detector

UVF Method

PAHS

State 

Action 

Limit

Comparison Criteria

Soil to Water 

MSCC

Residential 

Soil Cleanup

Analytical Results

Soil Sample Results



Table 3: Temporary Monitoring Well Constuction Information

TMW-1 3/15/2018 10 1 0-10 4 3/15/2018
TMW-2* 3/15/2018 10 1 0-10 7 3/15/2018

Notes:

1) Temporary Monitoring Wells were abandoned with bentonite chips

2) bgs = below ground surface

3) * = Well did not produce water

Date AbandonedWell No.
Date 

Installed

Total 

Depth 

Diameter

(inches)

Screen Interval 

Depth

Groundwater 

Elevation (feet)



Table 4: Groundwater Analytical Results

Sample ID TMW-1 TMW-2

Collection Date 3/15/18 3/15/18

Benzene 0.75 NS 1

n-Butylbenzene 0.35 J NS 70

Ethylbenzene 3.2 NS 600

Isopropylbenzene 0.39 J NS 70

Naphthalene 1.1 J NS 6

n-Propylbenzene 1.1 NS 70

Toluene 0.46 J NS 600

1,2,4-Trimethylbenzene 0.78 NS 400

Xylenes 1.49 J NS 500

Naphthalene 3.2 NS 6

Notes:

1) Results in parts per billion (ppb)

2) J = Estimated concentration between laboratory

          reporting limit and method detection limit

3) NS = Not Sampled (well did not recharge)

4) NC 2L = 15 NCAC 02L Groundwater Standard

NC 2L 

Standard

625

6200B
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View of drilling activities on Parcel 024.

View of EM activities on Parcel 24.
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View of drilling activities on Parcel 024.

View of former UST Basin.
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EXECUTIVE SUMMARY 

 

Project Description:  Pyramid Environmental conducted a geophysical investigation for 

Kleinfelder at Parcel 24, located at 816 E. Main St., in Sanford, NC. The survey was part 

of an NCDOT Right-of-Way (ROW) investigation (NCDOT Project R-3830). The survey 

was designed to extend from the existing edge of pavement into the proposed ROW and/or 

easements, whichever distance was greater. Conducted from February 14-21, 2018, the 

geophysical investigation was performed to determine if unknown, metallic underground 

storage tanks (USTs) were present beneath the survey area. 

Geophysical Results:  The geophysical investigation consisted of electromagnetic (EM) 

induction-metal detection and ground penetrating radar (GPR) surveys. A total of ten EM 

anomalies were identified. Several of the EM anomalies were directly attributed to visible 

cultural features. GPR was performed around areas containing vehicles that resulted in 

metallic interference, as well as across areas of suspected metal-reinforced concrete and 

buried utilities. GPR transects around the vehicles did not record any evidence of potential 

metallic USTs. GPR verified the presence of metal reinforcement within the portions of 

the concrete slab. No evidence of larger structures such as USTs was observed beneath the 

reinforcement. GPR also verified the presence of buried utilities. Collectively, the 

geophysical data did not record any evidence of metallic USTs at Parcel 24.  
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INTRODUCTION 

 

Pyramid Environmental conducted a geophysical investigation for Kleinfelder at Parcel 24, 

located at 816 E. Main St., in Sanford, NC. The survey was part of an NCDOT Right-of-

Way (ROW) investigation (NCDOT Project R-3830). The survey was designed to extend 

from the existing edge of pavement into the proposed ROW and/or easements, whichever 

distance was greater. Conducted from February 14-21, 2018, the geophysical investigation 

was performed to determine if unknown, metallic underground storage tanks (USTs) were 

present beneath the survey area. 

The site included a commercial building surrounded by asphalt and grass surfaces. An 

aerial photograph showing the survey area boundaries and ground-level photographs are 

shown in Figure 1.  

 
FIELD METHODOLOGY 

 

The geophysical investigation consisted of electromagnetic (EM) induction-metal 

detection and ground penetrating radar (GPR) surveys. Pyramid collected the EM data 

using a Geonics EM61 metal detector integrated with a Trimble AG-114 GPS antenna. The 

integrated GPS system allows the location of the instrument to be recorded in real-time 

during data collection, resulting in an EM data set that is geo-referenced and can be overlain 

on aerial photographs and CADD drawings. A boundary grid was established around the 

perimeter of the site with marks every 10 feet to maintain orientation of the instrument 

throughout the survey and assure complete coverage of the area. 

According to the instrument specifications, the EM61 can detect a metal drum down to a 

maximum depth of approximately 8 feet. Smaller objects (1-foot or less in size) can be 

detected to a maximum depth of 4 to 5 feet. The EM61 data were digitally collected at 

approximately 0.8-foot intervals along north-south trending or east-west trending, 

generally parallel survey lines, spaced five feet apart. The data were downloaded to a 
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computer and reviewed in the field and office using the Geonics NAV61 and Surfer for 

Windows Version 15.0 software programs.  

GPR data were acquired across select EM anomalies on February 21, 2018, using a 

Geophysical Survey Systems, Inc. (GSSI) UtilityScan DF unit equipped with a dual 

frequency 300/800 MHz antenna. Data were collected both in reconnaissance fashion as 

well as along formal transect lines across EM features. The GPR data were viewed in real-

time using a vertical scan of 512 samples, at a rate of 48 scans per second. GPR data were 

viewed down to a maximum depth of approximately 6 feet, based on dielectric constants 

calculated by the DF unit in the field during the reconnaissance scans. GPR transects across 

specific anomalies were saved to the hard drive of the DF unit for post-processing and 

figure generation. 

Pyramid’s classifications of USTs for the purposes of this report are based directly on the 

geophysical UST ratings provided by the NCDOT. These ratings are as follows: 

 

 
 

DISCUSSION OF RESULTS 

 

Discussion of EM Results 

A contour plot of the EM61 results obtained across the survey area at the property is 

presented in Figure 2. Each EM anomaly is numbered for reference in the figure. The 

following table presents the list of EM anomalies and the cause of the metallic response, if 

known: 
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LIST OF METALLIC ANOMALIES IDENTIFIED BY EM SURVEY 

   

Metallic Anomaly # Cause of Anomaly Investigated with GPR 

1 Possible Utility 
 

2 Vehicles 
 

3 Utility Box   

4 Vehicles 
 

5 Vehicles/Reinforced Concrete 
 

6 Reinforced Concrete 
 

7 Metal Debris/Reinforced Concrete 
 

8 Vehicle 
 

9 Vehicles 
 

10 Vehicles 
 

  

Several of the EM anomalies were directly attributed to visible cultural features at the 

ground surface, including utilities, reinforced concrete, and vehicles. GPR was performed 

across Anomalies 6 and 7 to verify the presence of metal reinforcement within the concrete 

and examine beneath the suspected reinforcement. GPR was performed across Anomaly 1 

to confirm that the EM anomaly resulted from the presence of a utility. GPR was performed 

around the vehicles (Anomalies 2, 4, 5, and 8-10) due to the metallic interference observed 

in the EM results. 

Discussion of GPR Results 

Figure 3 presents the locations of the formal GPR transects performed at the property, as 

well as select transect images. All of the GPR Transect images are included in Appendix 

A. A total of 23 GPR transects were performed at the parcel. GPR Transects 1-16 were 

performed between the parked vehicles (Anomalies 2, 4, 5 and 8-10), and did not record 

evidence of large metallic structures such as USTs within the area of vehicle interference. 

GPR Transect 17 verified the presence of a buried utility at EM Anomaly 1. GPR Transects 

18-23 were performed across EM Anomalies 5-7 and verified the presence of metal 

reinforcement within the concrete. No evidence of larger structures such as USTs was 

observed beneath the reinforcement. 
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Collectively, the geophysical data did not record any evidence of metallic USTs at Parcel 

24. Figure 4 provides an overlay of the geophysical survey area onto the NCDOT 

MicroStation engineering plans for reference. 

 

SUMMARY & CONCLUSIONS 

 

Pyramid’s evaluation of the EM61 and GPR data collected at Parcel 24 in Sanford, North 

Carolina, provides the following summary and conclusions: 

 The EM61 and GPR surveys provided reliable results for the detection of metallic 

USTs within the accessible portions of the geophysical survey area. 

 Several of the EM anomalies were directly attributed to visible cultural features. 

 GPR was performed around areas containing vehicles that resulted in metallic 

interference, as well as across areas of suspected metal-reinforced concrete and 

buried utilities. 

 GPR transects around the vehicles did not record any evidence of potential metallic 

USTs. 

 GPR verified the presence of metal reinforcement within the portions of the 

concrete slab. No evidence of larger structures such as USTs was observed beneath 

the reinforcement. 

 GPR also verified the presence of buried utilities. 

 Collectively, the geophysical data did not record any evidence of metallic USTs at 

Parcel 24.  

 

LIMITATIONS 

 

Geophysical surveys have been performed and this report was prepared for Kleinfelder in 

accordance with generally accepted guidelines for EM61 and GPR surveys. It is generally 

recognized that the results of the EM61 and GPR surveys are non-unique and may not 

represent actual subsurface conditions. The EM61 and GPR results obtained for this project 
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have not conclusively determined the definitive presence or absence of metallic USTs, but 

the evidence collected is sufficient to result in the conclusions made in this report. 

Additionally, it should be understood that areas containing extensive vegetation, reinforced 

concrete, or other restrictions to the accessibility of the geophysical instruments could not 

be fully investigated. 
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BORING LOGS 
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10.89

9.03

7.13

0.55

2.71

2.16

1.03

1.43

1.12

GROUNDWATER LEVEL INFORMATION: 

1 (UVF,
PAHs)

2

3 (UVF)

4

5

6 (UVF)

7

8

9

10

ASPHALT

SILT AND GRAVEL: red, Potential fill material

Clayey SILT with Gravel: red, Potential fill material

SAND: coarse-grained, tan and brown

Sandy CLAY: brown, moist

Clayey SAND: reddish brown

Sandy CLAY: gray

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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GROUNDWATER LEVEL INFORMATION: 

1

2 (UVF)

3

4-5 (UVF)

6 (UVF)

7

8

9

10

CONCRETE

SILT AND GRAVEL: red, Potential fill material

SILT with Clay: red, Potential fill material

SAND: coarse-grained, odor

Sandy CLAY: brown, moist

Clayey SAND: light brown

Clayey SAND: gray, moist

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

30%

100%

100%

100%

100%

100%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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GROUNDWATER LEVEL INFORMATION: 

1
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3 (UVF)

4 (UVF)
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7 (UVF)
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CONCRETE

SILT: red, Potential fill material

SILT with Clay: red, Potential fill material

CLAY: brown, moist

CLAY: reddish brown, Hydrocarbon staining

Sandy CLAY: gray, dense

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

    Groundwater was observed at approximately 8 ft. below ground
surface during drilling.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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GROUNDWATER LEVEL INFORMATION: 

1
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6 (UVF)
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ASPHALT

SILT with Gravel: red

Clayey SILT: red

SAND and Gravel: dark brown, wet

Clayey SAND: grey

The borehole was terminated at approximately 10 ft. below ground surface.
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100%

100%

100%

100%
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100%

    Perched groundwater was observed at approximately 7 ft. below
ground surface during drilling.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.

P
ID

 / 
F

ID
 (

pp
m

v)

FIELD EXPLORATION

Lithologic Description

BORING LOG P024-SS4

S
am

pl
e 

N
um

be
r

G
ra

ph
ic

al
 L

og Northing: 622940.5010
Easting: 1958547.0890

 Surface Condition: Concrete

BORING LOG P024-SS4

R
ec

ov
er

y
(N

R
=

N
o 

R
ec

ov
er

y)

R-3830
WBS 38887.1.1

Sanford, NC

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column

JD Barker

Quantex

D
ep

th
 (

fe
et

)

5

10

15

D
ril

lin
g 

M
et

ho
d

S
am

pl
e 

T
yp

e

DATE: 4/17/2018

DRAWN BY: JCH

REVISED: -

PROJECT NO.: 20183507

CHECKED BY: MJB

P
LO

T
T

E
D

:  
04

/2
3/

20
1

8 
 0

7
:5

7 
A

M
  B

Y
:  

C
H

ol
lin

ge
r

gI
N

T
 F

IL
E

:  
K

lf_
gi

nt
_m

as
te

r_
20

17
   

  
   

  
   

  
   

  
   

  
   

  
P

R
O

JE
C

T
 N

U
M

B
E

R
:  

20
18

3
50

7.
0

01
A

   
   

  
   

  
   

  
   

  
   

  
  O

F
F

IC
E

 F
IL

T
E

R
:  

R
A

LE
IG

H

gI
N

T
 T

E
M

P
LA

T
E

:  
E

:K
LF

_
S

T
A

N
D

A
R

D
_G

IN
T

_L
IB

R
A

R
Y

_2
01

7
.G

LB
   

[_
K

LF
_E

N
V

IR
O

N
M

E
N

T
A

L 
LO

G
]



11.75

23.28

20.81

15.94

32.98

11.48

GROUNDWATER LEVEL INFORMATION: 

1 (UVF)

2 (UVF)

3

4-5 (UVF)

6-8

9-10

ASPHALT

SILT with Gravel: red

Clayey SILT: red

SAND: coarse-grained, black to dark brown, wet

Sandy CLAY: gray, moist

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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Lithologic Description

BORING LOG P024-SS5
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Easting: 1958518.4640

 Surface Condition: Asphalt
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WBS 38887.1.1

Sanford, NC

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column

JD Barker
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1.12

0.56

1.22

NA

NA

NA

NA

NA

NA

NA

GROUNDWATER LEVEL INFORMATION: 

1

2

3 (UVF)

4

5

6

7

8

9

10

ASPHALT

Clayey SILT: red

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

0%

0%

0%

0%

0%

0%

0%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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Lithologic Description

BORING LOG P024-SS6
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Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column

JD Barker
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0.64

0.49

0.29

0.67

1.00

0.85

0.82

1.27

0.99

0.72

GROUNDWATER LEVEL INFORMATION: 

1 (UVF,
PAHs)

2

3

4

5

6

7

8 (UVF)

9

10

ASPHALT

SAND: coarse-grained, tan

Sandy CLAY: red and orange

Sandy CLAY: red and brown

SAND: coarse-grained, red and brown

Sandy CLAY: red/brown and gray

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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Lithologic Description

BORING LOG P024-SS7
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Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column

JD Barker
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0.44

0.36

0.58

0.88

0.98

1.62

1.62

1.10

0.48

1.50

GROUNDWATER LEVEL INFORMATION: 

1

2 (UVF)

3

4 (UVF)

5

6

7

8

9

10

ASPHALT

SAND: tan

Clayey SAND: red/brown

SAND: orange

CLAY: gray, dense

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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Lithologic Description

BORING LOG P024-SS8
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Hor.-Vert. Datum:
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Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column

JD Barker
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4.60

5.71

14.34

75.62

182.00

110.00

9.48

0.32

1.74

GROUNDWATER LEVEL INFORMATION: 

1

2

3

4

5

6

7-8

9

10

ASPHALT

SILT: red

CLAY: brown, moist

SAND: coarse-grained, red/orange

SAND: coarse-grained, gray

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

100%

100%

100%

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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Lithologic Description

BORING LOG P024-SS9
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 Surface Condition: Asphalt
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Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column

JD Barker
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NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

GROUNDWATER LEVEL INFORMATION: 

1

2

3

4

5

6

7

8

9

10

ASPHALT

SAND and GRAVEL: Potential fill material

CLAY: gray, wet

The borehole was terminated at approximately 10 ft. below ground surface.

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

    Groundwater was observed at approximately 4 ft. below ground
surface during drilling.
GENERAL NOTES:
The boring was backfilled with excavated material on March 15, 2018.
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Lithologic Description

BORING LOG P024-SS10
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Not Available Drilling Equipment:

3/15/2018

Sunny

Drilling Method:

Drilling Company:

2 in. O.D.Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

J. Hollinger

See Drilling Method Column
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APPENDIX E 

ANALYTICAL REPORT AND GRAPHS 

 



Hydrocarbon Analysis Results

Client: Kleinfelder Samples taken Thursday, March 15, 2018

Address:3200 Gateway Centre Blvd Samples extracted Thursday, March 15, 2018

Morrisville, NC Samples analysed Thursday, March 15, 2018

Contact: Michael Burns Operator J. Joseph Hodge

Project: R3830

8 U00902

Matrix Sample ID
Dilution 

used

BTEX     

(C6 - C9)

GRO         

(C5 - C10)

DRO              

(C10 - C35)

TPH          

(C5 - C35)

Total 

Aromatics 

(C10-C35)

16 EPA 

PAHs
BaP HC Fingerprint Match

C5 - 

C10

C10 - 

C18
C18

s R3830-P24-SS1-1 (8:35) 163.0 <4.1 <4.1 169.6 169.6 161.3 9.3 <0.081 0 97.9 2 Deg Fuel 70.2%,(FCM)

s R3830-P24-SS1-3 (8:40) 19.3 <0.48 <0.48 4.7 4.7 3.3 0.2 <0.01 0 97 2.8 Deg Fuel 93.7%,(FCM)

s R3830-P24-SS1-6 (8:45) 22.2 <0.56 <0.56 <0.04 <0.56 <0.11 <0.02 <0.011 0 100 0 Residual HC,(P)

s R3830-P24-SS2-2 (9:20) 29.5 <0.74 4 0.34 4.34 0.34 <0.03 <0.015 93.4 6.1 0.5 V.Deg.PHC 75.6%,(FCM),(BO)

s R3830-P24-SS2-4/5 (9:25) 30.2 <1.5 4.1 7.3 11.4 7.2 0.38 <0.015 40.7 54.1 4.8 V.Deg.PHC 91.5%,(FCM)

s R3830-P24-SS2-6 (9:30) 16.4 <0.41 <0.41 0.08 0.08 0.08 <0.02 <0.008 0 89.8 9 Residual HC,(P)

s R3830-P24-SS3-3 (9:40) 24.8 <1.2 10.7 16.4 27.1 4.5 0.16 <0.012 74.1 25.8 0.1 Deg.Diesel 71.1%,(FCM)

s R3830-P24-SS3-4 (9:45) 22.6 12.1 95.4 25.1 120.5 24.6 1.2 <0.011 82.3 17.6 0 Deg.Light.Fuel 30.6%,(FCM),(PFM)

s R3830-P24-SS3-7 (9:55) 20.3 64.4 64.4 20.8 85.2 1.2 0.05 <0.01 98.5 1.5 0 Deg.Light.FuelDeg.Gas 76.2%,(FCM)

Initial Calibrator QC check OK Final FCM QC Check OK 101.4 %

Concentration values in mg/kg for soil samples and mg/L for water samples. Soil values uncorrected for moisture or stone content. Fingerprints provide a tentative hydrocarbon identification.

Abbreviations :-  FCM = Results calculated using Fundamental Calibration Mode : % = confidence of hydrocarbon identification : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate detected

B = Blank Drift : (SBS)/(LBS) = Site Specific or Library Background Subtraction applied to result : (BO) = Background Organics detected : (OCR) = Outside cal range : (M) = Modifed Result. 

% Ratios estimated aromatic carbon number proportions : HC = Hydrocarbon : PHC = Petroleum HC : FP = Fingerprint only.         Data generated by HC-1 Analyser

% Ratios



QED Hydrocarbon Fingerprints

Project: R3830 Thursday, March 15, 2018



Hydrocarbon Analysis Results

Client: Kleinfelder Samples taken Thursday, March 15, 2018

Address:3200 Gateway Centre Blvd Samples extracted Thursday, March 15, 2018

Morrisville, NC Samples analysed Thursday, March 15, 2018

Contact: Michael Burns Operator J. Joseph Hodge

Project: R3830

18 U00902

Matrix Sample ID
Dilution 

used

BTEX     

(C6 - C9)

GRO         

(C5 - C10)

DRO              

(C10 - C35)

TPH          

(C5 - C35)

Total 

Aromatics 

(C10-C35)

16 EPA 

PAHs
BaP HC Fingerprint Match

C5 - 

C10

C10 - 

C18
C18

s R3830-P24-SS4-4 (10:00) 26.8 <0.67 <0.67 3.1 3.1 1.9 0.11 <0.013 0 96 3.7 Deg Fuel 75.2%,(FCM)

s R3830-P24-SS4-6 (10:10) 23.9 5.4 27.2 9.4 36.6 1.9 0.11 <0.012 94.5 5.3 0.2 V.Deg.Diesel 69.8%,(FCM)

s R3830-P24-SS5-1 (10:30) 25.5 <0.64 <0.64 13.3 13.3 9.9 0.58 <0.013 0 96.6 3.1 Deg Fuel 91.7%,(FCM)

s R3830-P24-SS5-2 (10:40) 19.7 <0.49 <0.49 0.47 0.47 0.3 <0.02 <0.01 0 98.9 1 Deg Fuel 89%,(FCM),(OCR)

s R3830-P24-SS5-4/5 (10:50) 29.9 <0.75 <0.75 14 14 11.1 0.6 <0.015 0 96.5 3.3 Deg Fuel 77.2%,(FCM)

s R3830-P24-SS6-3 (11:00) 26.8 <0.67 <0.67 <0.05 <0.67 <0.13 <0.03 <0.013 0 0 0 Residual HC

s R3830-P24-SS7-1 (11:30) 27.7 <0.69 <0.69 20.3 20.3 20.1 1.1 0.034 0 89.6 9.6 V.Deg.PHC 75.9%,(FCM),(BO)

s R3830-P24-SS7-8 (11:40) 22.4 <0.56 <0.56 <0.04 <0.56 <0.11 <0.02 <0.011 0 0 0 PHC not detected,(OCR)

s R3830-P24-SS8-2 (11:50) 18.3 <0.46 <0.46 22.7 22.7 11 0.54 0.034 0 93.9 5.7 Road Tar 91.2%,(FCM),(BO)

s R3830-P24-SS8-4 (11:55) 28.3 <0.71 <0.71 0.59 0.59 0.31 <0.03 <0.014 0 96.4 3.2 V.Deg.PHC 66.4%,(FCM),(BO),(P)

Initial Calibrator QC check OK Final FCM QC Check OK 110.6 %

Concentration values in mg/kg for soil samples and mg/L for water samples. Soil values uncorrected for moisture or stone content. Fingerprints provide a tentative hydrocarbon identification.

Abbreviations :-  FCM = Results calculated using Fundamental Calibration Mode : % = confidence of hydrocarbon identification : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate detected

B = Blank Drift : (SBS)/(LBS) = Site Specific or Library Background Subtraction applied to result : (BO) = Background Organics detected : (OCR) = Outside cal range : (M) = Modifed Result. 

% Ratios estimated aromatic carbon number proportions : HC = Hydrocarbon : PHC = Petroleum HC : FP = Fingerprint only.         Data generated by HC-1 Analyser

% Ratios
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Hydrocarbon Analysis Results

Client: Kleinfelder Samples taken Thursday, March 15, 2018

Address:3200 Gateway Centre Blvd Samples extracted Thursday, March 15, 2018

Morrisville, NC Samples analysed Thursday, March 15, 2018

Contact: Michael Burns Operator J. Joseph Hodge

Project: R3830

21 U00902

Matrix Sample ID
Dilution 

used

BTEX     

(C6 - C9)

GRO         

(C5 - C10)

DRO              

(C10 - C35)

TPH          

(C5 - C35)

Total 

Aromatics 

(C10-C35)

16 EPA 

PAHs
BaP HC Fingerprint Match

C5 - 

C10

C10 - 

C18
C18

s R3830-P24-SS9-1 (12:00) 412.0 <10.3 <10.3 275.9 275.9 107.5 5.3 0.25 0 96.4 3.4 Road Tar 95.9%,(FCM)

s R3830-P24-SS9-4 (12:10) 17.3 <0.43 <0.43 3.6 3.6 1.5 0.08 <0.009 0 96.4 3.4 Road Tar 94.8%,(FCM)

s R3830-P24-SS9-5 (12:15) 24.1 <0.6 <0.6 0.26 0.26 0.26 <0.02 <0.012 0 93.5 5.9 Residual HC

Initial Calibrator QC check OK Dilution not within recommended range OK 101.9 %

Concentration values in mg/kg for soil samples and mg/L for water samples. Soil values uncorrected for moisture or stone content. Fingerprints provide a tentative hydrocarbon identification.

Abbreviations :-  FCM = Results calculated using Fundamental Calibration Mode : % = confidence of hydrocarbon identification : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate detected

B = Blank Drift : (SBS)/(LBS) = Site Specific or Library Background Subtraction applied to result : (BO) = Background Organics detected : (OCR) = Outside cal range : (M) = Modifed Result. 

% Ratios estimated aromatic carbon number proportions : HC = Hydrocarbon : PHC = Petroleum HC : FP = Fingerprint only.         Data generated by HC-1 Analyser

% Ratios
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April 03, 2018

LIMS USE: FR - CHEMICAL
LIMS OBJECT ID: 92377415

92377415
Project:
Pace Project No.:

RE:

Chemical Testing Engineer
NCDOT
Materials & Tests Unit
1801 Blue Ridge Road
Raleigh, NC 27607

R3830 WBS 38887.1.1-Revised Report

Dear Chemical Engineer:
Enclosed are the analytical results for sample(s) received by the laboratory on March 19, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

Report revised 4/3/18 to change units at client request.

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

Sincerely,

Taylor Ezell
taylor.ezell@pacelabs.com

Project Manager
(704)875-9092

Enclosures

cc: Michael Burns, Kleinfelder
Chris Hollinger, Kleinfelder

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 1 of 30



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
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

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 2 of 30
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SAMPLE SUMMARY

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Lab ID Sample ID Matrix Date Collected Date Received

92377415001 R3830-P24-SS1-1 Solid 03/15/18 08:35 03/19/18 13:25

92377415002 R3830-P24-SS7-2 Solid 03/15/18 11:30 03/19/18 13:25

92377415004 R3830-P24-TMW-1 Water 03/15/18 13:00 03/19/18 13:25

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 3 of 30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92377415001 R3830-P24-SS1-1 EPA 8270 by SIM 21 PASI-CPKS

ASTM D2974-87 1 PASI-CKDF

92377415002 R3830-P24-SS7-2 EPA 8270 by SIM 21 PASI-CPKS

ASTM D2974-87 1 PASI-CKDF

92377415004 R3830-P24-TMW-1 EPA 625 58 PASI-CBPJ

SM 6200B 63 PASI-CSWB

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 4 of 30
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PROJECT NARRATIVE

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Method:

Client: NCDOT East Central

EPA 625

Date: April 03, 2018

Description: 625 MSSV

General Information:
1 sample was analyzed for EPA 625.  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.

Sample Preparation:
The samples were prepared in accordance with EPA 625 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.

QC Batch: 402788
R1: RPD value was outside control limits.

• LCSD  (Lab ID: 2234357)
• 2,4-Dinitrophenol

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

Additional Comments:

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 5 of 30
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PROJECT NARRATIVE

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Method:

Client: NCDOT East Central

EPA 8270 by SIM

Date: April 03, 2018

Description: 8270 MSSV MW PAH by SIM

General Information:
2 samples were analyzed for EPA 8270 by SIM.  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.

Sample Preparation:
The samples were prepared in accordance with EPA 3546 with any exceptions noted below.

QC Batch: 402704
P3: Sample extract could not be concentrated to the routine final volume, resulting in elevated reporting limits.

• R3830-P24-SS1-1  (Lab ID: 92377415001)

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

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

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

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

QC Batch: 402704
S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• DUP  (Lab ID: 2233503)
• 2-Fluorobiphenyl (S)
• Nitrobenzene-d5 (S)
• Terphenyl-d14 (S)

• R3830-P24-SS1-1  (Lab ID: 92377415001)
• 2-Fluorobiphenyl (S)
• Nitrobenzene-d5 (S)
• Terphenyl-d14 (S)

• R3830-P24-SS7-2  (Lab ID: 92377415002)
• 2-Fluorobiphenyl (S)
• Nitrobenzene-d5 (S)
• Terphenyl-d14 (S)

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

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 6 of 30



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Method:

Client: NCDOT East Central

EPA 8270 by SIM

Date: April 03, 2018

Description: 8270 MSSV MW PAH by SIM

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

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

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

QC Batch: 402704
D6: The precision between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 2233503)
• Benzo(a)anthracene
• Benzo(a)pyrene
• Benzo(b)fluoranthene
• Chrysene
• Fluoranthene
• Pyrene

Additional Comments:
Analyte Comments:

QC Batch: 402704
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• DUP  (Lab ID: 2233503)
• Nitrobenzene-d5 (S)

• R3830-P24-SS1-1  (Lab ID: 92377415001)
• Nitrobenzene-d5 (S)

• R3830-P24-SS7-2  (Lab ID: 92377415002)
• Nitrobenzene-d5 (S)

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 7 of 30
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PROJECT NARRATIVE

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Method:

Client: NCDOT East Central

SM 6200B

Date: April 03, 2018

Description: 6200B MSV

General Information:
1 sample was analyzed for SM 6200B.  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: 402983
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92377676004

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 2235410)

• 1,3,5-Trimethylbenzene
• Bromomethane

• MSD  (Lab ID: 2235411)
• 1,3,5-Trimethylbenzene
• Bromomethane

Additional Comments:

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 8 of 30
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PROJECT NARRATIVE

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Method:

Client: NCDOT East Central

SM 6200B

Date: April 03, 2018

Description: 6200B MSV

Analyte Comments:

QC Batch: 402983
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

• MS  (Lab ID: 2235410)
• Toluene

• MSD  (Lab ID: 2235411)
• Toluene

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

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 9 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Sample: R3830-P24-SS1-1 Lab ID: 92377415001 Collected: 03/15/18 08:35 Received: 03/19/18 13:25 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8270 by SIM  Preparation Method: EPA 35468270 MSSV MW PAH by SIM

Acenaphthene ND mg/kg 03/21/18 11:34 83-32-903/20/18 10:040.59 0.088 10
Acenaphthylene ND mg/kg 03/21/18 11:34 208-96-803/20/18 10:040.59 0.076 10
Anthracene ND mg/kg 03/21/18 11:34 120-12-703/20/18 10:040.59 0.082 10
Benzo(a)anthracene 0.070J mg/kg 03/21/18 11:34 56-55-303/20/18 10:040.59 0.042 10
Benzo(a)pyrene 0.078J mg/kg 03/21/18 11:34 50-32-803/20/18 10:040.59 0.065 10
Benzo(b)fluoranthene 0.13J mg/kg 03/21/18 11:34 205-99-203/20/18 10:040.59 0.039 10
Benzo(g,h,i)perylene ND mg/kg 03/21/18 11:34 191-24-203/20/18 10:040.59 0.15 10
Benzo(k)fluoranthene ND mg/kg 03/21/18 11:34 207-08-903/20/18 10:040.59 0.088 10
Chrysene 0.22J mg/kg 03/21/18 11:34 218-01-903/20/18 10:040.59 0.11 10
Dibenz(a,h)anthracene ND mg/kg 03/21/18 11:34 53-70-303/20/18 10:040.59 0.11 10
Fluoranthene 0.21J mg/kg 03/21/18 11:34 206-44-003/20/18 10:040.59 0.049 10
Fluorene ND mg/kg 03/21/18 11:34 86-73-703/20/18 10:040.59 0.094 10
Indeno(1,2,3-cd)pyrene ND mg/kg 03/21/18 11:34 193-39-503/20/18 10:040.59 0.16 10
1-Methylnaphthalene 0.12J mg/kg 03/21/18 11:34 90-12-003/20/18 10:040.59 0.071 10
2-Methylnaphthalene 0.17J mg/kg 03/21/18 11:34 91-57-603/20/18 10:040.59 0.065 10
Naphthalene ND mg/kg 03/21/18 11:34 91-20-303/20/18 10:040.59 0.14 10
Phenanthrene 0.21J mg/kg 03/21/18 11:34 85-01-803/20/18 10:040.59 0.088 10
Pyrene 0.21J mg/kg 03/21/18 11:34 129-00-003/20/18 10:040.59 0.11 10
Surrogates
Nitrobenzene-d5 (S) 0 % 03/21/18 11:34 4165-60-0 D3,P3,

S4
03/20/18 10:0410-128 10

2-Fluorobiphenyl (S) 0 % 03/21/18 11:34 321-60-8 S403/20/18 10:0410-110 10
Terphenyl-d14 (S) 0 % 03/21/18 11:34 1718-51-0 S403/20/18 10:0439-119 10

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 14.7 % 03/20/18 10:530.10 0.10 1

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

without the written consent of Pace Analytical Services, LLC.Date: 04/03/2018 11:46 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 10 of 30
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Sample: R3830-P24-SS7-2 Lab ID: 92377415002 Collected: 03/15/18 11:30 Received: 03/19/18 13:25 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8270 by SIM  Preparation Method: EPA 35468270 MSSV MW PAH by SIM

Acenaphthene ND mg/kg 03/21/18 11:55 83-32-903/20/18 10:040.11 0.016 10
Acenaphthylene 0.051J mg/kg 03/21/18 11:55 208-96-803/20/18 10:040.11 0.014 10
Anthracene 0.032J mg/kg 03/21/18 11:55 120-12-703/20/18 10:040.11 0.015 10
Benzo(a)anthracene 0.18 mg/kg 03/21/18 11:55 56-55-3 D603/20/18 10:040.11 0.0076 10
Benzo(a)pyrene 0.20 mg/kg 03/21/18 11:55 50-32-8 D603/20/18 10:040.11 0.012 10
Benzo(b)fluoranthene 0.38 mg/kg 03/21/18 11:55 205-99-2 D603/20/18 10:040.11 0.0072 10
Benzo(g,h,i)perylene 0.12 mg/kg 03/21/18 11:55 191-24-203/20/18 10:040.11 0.028 10
Benzo(k)fluoranthene 0.11 mg/kg 03/21/18 11:55 207-08-903/20/18 10:040.11 0.016 10
Chrysene 0.24 mg/kg 03/21/18 11:55 218-01-9 D603/20/18 10:040.11 0.019 10
Dibenz(a,h)anthracene 0.039J mg/kg 03/21/18 11:55 53-70-303/20/18 10:040.11 0.019 10
Fluoranthene 0.51 mg/kg 03/21/18 11:55 206-44-0 D603/20/18 10:040.11 0.0089 10
Fluorene ND mg/kg 03/21/18 11:55 86-73-703/20/18 10:040.11 0.017 10
Indeno(1,2,3-cd)pyrene 0.12 mg/kg 03/21/18 11:55 193-39-503/20/18 10:040.11 0.030 10
1-Methylnaphthalene ND mg/kg 03/21/18 11:55 90-12-003/20/18 10:040.11 0.013 10
2-Methylnaphthalene ND mg/kg 03/21/18 11:55 91-57-603/20/18 10:040.11 0.012 10
Naphthalene ND mg/kg 03/21/18 11:55 91-20-303/20/18 10:040.11 0.025 10
Phenanthrene 0.12 mg/kg 03/21/18 11:55 85-01-803/20/18 10:040.11 0.016 10
Pyrene 0.37 mg/kg 03/21/18 11:55 129-00-0 D603/20/18 10:040.11 0.019 10
Surrogates
Nitrobenzene-d5 (S) 0 % 03/21/18 11:55 4165-60-0 D3,S403/20/18 10:0410-128 10
2-Fluorobiphenyl (S) 0 % 03/21/18 11:55 321-60-8 S403/20/18 10:0410-110 10
Terphenyl-d14 (S) 0 % 03/21/18 11:55 1718-51-0 S403/20/18 10:0439-119 10

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 7.8 % 03/20/18 10:530.10 0.10 1

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

without the written consent of Pace Analytical Services, LLC.Date: 04/03/2018 11:46 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

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

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Sample: R3830-P24-TMW-1 Lab ID: 92377415004 Collected: 03/15/18 13:00 Received: 03/19/18 13:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 625  Preparation Method: EPA 625625 MSSV

Acenaphthene ND ug/L 03/22/18 02:02 83-32-903/20/18 17:364.9 0.25 1
Acenaphthylene ND ug/L 03/22/18 02:02 208-96-803/20/18 17:364.9 0.21 1
Anthracene ND ug/L 03/22/18 02:02 120-12-703/20/18 17:364.9 0.14 1
Benzo(a)anthracene ND ug/L 03/22/18 02:02 56-55-303/20/18 17:364.9 0.32 1
Benzo(a)pyrene ND ug/L 03/22/18 02:02 50-32-803/20/18 17:364.9 0.29 1
Benzo(b)fluoranthene ND ug/L 03/22/18 02:02 205-99-203/20/18 17:364.9 0.27 1
Benzo(g,h,i)perylene ND ug/L 03/22/18 02:02 191-24-203/20/18 17:364.9 0.37 1
Benzo(k)fluoranthene ND ug/L 03/22/18 02:02 207-08-903/20/18 17:364.9 0.42 1
4-Bromophenylphenyl ether ND ug/L 03/22/18 02:02 101-55-303/20/18 17:364.9 0.80 1
Butylbenzylphthalate ND ug/L 03/22/18 02:02 85-68-703/20/18 17:364.9 0.77 1
4-Chloro-3-methylphenol ND ug/L 03/22/18 02:02 59-50-703/20/18 17:364.9 3.6 1
bis(2-Chloroethoxy)methane ND ug/L 03/22/18 02:02 111-91-103/20/18 17:369.8 0.90 1
bis(2-Chloroethyl) ether ND ug/L 03/22/18 02:02 111-44-403/20/18 17:364.9 0.98 1
2-Chloronaphthalene ND ug/L 03/22/18 02:02 91-58-703/20/18 17:364.9 0.96 1
2-Chlorophenol ND ug/L 03/22/18 02:02 95-57-803/20/18 17:364.9 1.3 1
4-Chlorophenylphenyl ether ND ug/L 03/22/18 02:02 7005-72-303/20/18 17:364.9 0.85 1
Chrysene ND ug/L 03/22/18 02:02 218-01-903/20/18 17:364.9 0.21 1
Dibenz(a,h)anthracene ND ug/L 03/22/18 02:02 53-70-303/20/18 17:364.9 0.54 1
3,3'-Dichlorobenzidine ND ug/L 03/22/18 02:02 91-94-103/20/18 17:3624.5 2.1 1
2,4-Dichlorophenol ND ug/L 03/22/18 02:02 120-83-203/20/18 17:364.9 1.7 1
Diethylphthalate ND ug/L 03/22/18 02:02 84-66-203/20/18 17:364.9 0.57 1
2,4-Dimethylphenol ND ug/L 03/22/18 02:02 105-67-903/20/18 17:369.8 1.2 1
Dimethylphthalate ND ug/L 03/22/18 02:02 131-11-303/20/18 17:364.9 0.75 1
Di-n-butylphthalate ND ug/L 03/22/18 02:02 84-74-203/20/18 17:364.9 0.74 1
4,6-Dinitro-2-methylphenol ND ug/L 03/22/18 02:02 534-52-103/20/18 17:3619.6 2.5 1
2,4-Dinitrophenol ND ug/L 03/22/18 02:02 51-28-503/20/18 17:3649.0 8.8 1
2,4-Dinitrotoluene ND ug/L 03/22/18 02:02 121-14-203/20/18 17:364.9 0.88 1
2,6-Dinitrotoluene ND ug/L 03/22/18 02:02 606-20-203/20/18 17:364.9 0.96 1
Di-n-octylphthalate ND ug/L 03/22/18 02:02 117-84-003/20/18 17:364.9 0.65 1
bis(2-Ethylhexyl)phthalate ND ug/L 03/22/18 02:02 117-81-703/20/18 17:364.9 0.77 1
Fluoranthene ND ug/L 03/22/18 02:02 206-44-003/20/18 17:364.9 0.21 1
Fluorene ND ug/L 03/22/18 02:02 86-73-703/20/18 17:364.9 0.21 1
Hexachloro-1,3-butadiene ND ug/L 03/22/18 02:02 87-68-303/20/18 17:364.9 0.92 1
Hexachlorobenzene ND ug/L 03/22/18 02:02 118-74-103/20/18 17:364.9 0.71 1
Hexachlorocyclopentadiene ND ug/L 03/22/18 02:02 77-47-403/20/18 17:369.8 0.86 1
Hexachloroethane ND ug/L 03/22/18 02:02 67-72-103/20/18 17:364.9 1.1 1
Indeno(1,2,3-cd)pyrene ND ug/L 03/22/18 02:02 193-39-503/20/18 17:364.9 0.28 1
Isophorone ND ug/L 03/22/18 02:02 78-59-103/20/18 17:369.8 0.87 1
Naphthalene 3.2J ug/L 03/22/18 02:02 91-20-303/20/18 17:364.9 0.33 1
Nitrobenzene ND ug/L 03/22/18 02:02 98-95-303/20/18 17:364.9 1.1 1
2-Nitrophenol ND ug/L 03/22/18 02:02 88-75-503/20/18 17:364.9 0.89 1
4-Nitrophenol ND ug/L 03/22/18 02:02 100-02-703/20/18 17:3649.0 4.0 1
N-Nitrosodimethylamine ND ug/L 03/22/18 02:02 62-75-903/20/18 17:364.9 0.89 1
N-Nitroso-di-n-propylamine ND ug/L 03/22/18 02:02 621-64-703/20/18 17:364.9 0.97 1
N-Nitrosodiphenylamine ND ug/L 03/22/18 02:02 86-30-603/20/18 17:369.8 0.98 1
2,2'-Oxybis(1-chloropropane) ND ug/L 03/22/18 02:02 108-60-103/20/18 17:364.9 0.93 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Sample: R3830-P24-TMW-1 Lab ID: 92377415004 Collected: 03/15/18 13:00 Received: 03/19/18 13:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 625  Preparation Method: EPA 625625 MSSV

Pentachlorophenol ND ug/L 03/22/18 02:02 87-86-503/20/18 17:369.8 4.5 1
Phenanthrene ND ug/L 03/22/18 02:02 85-01-803/20/18 17:364.9 0.22 1
Phenol ND ug/L 03/22/18 02:02 108-95-203/20/18 17:364.9 1.9 1
Pyrene ND ug/L 03/22/18 02:02 129-00-003/20/18 17:364.9 0.19 1
1,2,4-Trichlorobenzene ND ug/L 03/22/18 02:02 120-82-103/20/18 17:364.9 0.96 1
2,4,6-Trichlorophenol ND ug/L 03/22/18 02:02 88-06-203/20/18 17:369.8 1.3 1
Surrogates
Nitrobenzene-d5 (S) 88 % 03/22/18 02:02 4165-60-003/20/18 17:3610-120 1
2-Fluorobiphenyl (S) 83 % 03/22/18 02:02 321-60-803/20/18 17:3615-120 1
Terphenyl-d14 (S) 68 % 03/22/18 02:02 1718-51-003/20/18 17:3611-131 1
Phenol-d6 (S) 32 % 03/22/18 02:02 13127-88-303/20/18 17:3610-120 1
2-Fluorophenol (S) 47 % 03/22/18 02:02 367-12-403/20/18 17:3610-120 1
2,4,6-Tribromophenol (S) 102 % 03/22/18 02:02 118-79-603/20/18 17:3610-137 1

Analytical Method: SM 6200B6200B MSV

Benzene 0.75 ug/L 03/24/18 00:55 71-43-20.50 0.25 1
Bromobenzene ND ug/L 03/24/18 00:55 108-86-10.50 0.25 1
Bromochloromethane ND ug/L 03/24/18 00:55 74-97-50.50 0.25 1
Bromodichloromethane ND ug/L 03/24/18 00:55 75-27-40.50 0.25 1
Bromoform ND ug/L 03/24/18 00:55 75-25-20.50 0.25 1
Bromomethane ND ug/L 03/24/18 00:55 74-83-95.0 2.5 1
n-Butylbenzene 0.35J ug/L 03/24/18 00:55 104-51-80.50 0.25 1
sec-Butylbenzene ND ug/L 03/24/18 00:55 135-98-80.50 0.25 1
tert-Butylbenzene ND ug/L 03/24/18 00:55 98-06-60.50 0.25 1
Carbon tetrachloride ND ug/L 03/24/18 00:55 56-23-50.50 0.25 1
Chlorobenzene ND ug/L 03/24/18 00:55 108-90-70.50 0.25 1
Chloroethane ND ug/L 03/24/18 00:55 75-00-31.0 0.50 1
Chloroform ND ug/L 03/24/18 00:55 67-66-30.50 0.25 1
Chloromethane ND ug/L 03/24/18 00:55 74-87-31.0 0.50 1
2-Chlorotoluene ND ug/L 03/24/18 00:55 95-49-80.50 0.25 1
4-Chlorotoluene ND ug/L 03/24/18 00:55 106-43-40.50 0.25 1
1,2-Dibromo-3-chloropropane ND ug/L 03/24/18 00:55 96-12-81.0 0.50 1
Dibromochloromethane ND ug/L 03/24/18 00:55 124-48-10.50 0.25 1
1,2-Dibromoethane (EDB) ND ug/L 03/24/18 00:55 106-93-40.50 0.25 1
Dibromomethane ND ug/L 03/24/18 00:55 74-95-30.50 0.25 1
1,2-Dichlorobenzene ND ug/L 03/24/18 00:55 95-50-10.50 0.25 1
1,3-Dichlorobenzene ND ug/L 03/24/18 00:55 541-73-10.50 0.25 1
1,4-Dichlorobenzene ND ug/L 03/24/18 00:55 106-46-70.50 0.25 1
Dichlorodifluoromethane ND ug/L 03/24/18 00:55 75-71-80.50 0.25 1
1,1-Dichloroethane ND ug/L 03/24/18 00:55 75-34-30.50 0.25 1
1,2-Dichloroethane ND ug/L 03/24/18 00:55 107-06-20.50 0.25 1
1,1-Dichloroethene ND ug/L 03/24/18 00:55 75-35-40.50 0.25 1
cis-1,2-Dichloroethene ND ug/L 03/24/18 00:55 156-59-20.50 0.25 1
trans-1,2-Dichloroethene ND ug/L 03/24/18 00:55 156-60-50.50 0.25 1
1,2-Dichloropropane ND ug/L 03/24/18 00:55 78-87-50.50 0.25 1
1,3-Dichloropropane ND ug/L 03/24/18 00:55 142-28-90.50 0.25 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

Sample: R3830-P24-TMW-1 Lab ID: 92377415004 Collected: 03/15/18 13:00 Received: 03/19/18 13:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: SM 6200B6200B MSV

2,2-Dichloropropane ND ug/L 03/24/18 00:55 594-20-70.50 0.25 1
1,1-Dichloropropene ND ug/L 03/24/18 00:55 563-58-60.50 0.25 1
cis-1,3-Dichloropropene ND ug/L 03/24/18 00:55 10061-01-50.50 0.25 1
trans-1,3-Dichloropropene ND ug/L 03/24/18 00:55 10061-02-60.50 0.25 1
Diisopropyl ether ND ug/L 03/24/18 00:55 108-20-30.50 0.25 1
Ethylbenzene 3.2 ug/L 03/24/18 00:55 100-41-40.50 0.25 1
Hexachloro-1,3-butadiene ND ug/L 03/24/18 00:55 87-68-32.0 1.0 1
Isopropylbenzene (Cumene) 0.39J ug/L 03/24/18 00:55 98-82-80.50 0.25 1
Methylene Chloride ND ug/L 03/24/18 00:55 75-09-22.0 1.0 1
Methyl-tert-butyl ether ND ug/L 03/24/18 00:55 1634-04-40.50 0.25 1
Naphthalene 1.1J ug/L 03/24/18 00:55 91-20-32.0 1.0 1
n-Propylbenzene 1.1 ug/L 03/24/18 00:55 103-65-10.50 0.25 1
Styrene ND ug/L 03/24/18 00:55 100-42-50.50 0.25 1
1,1,1,2-Tetrachloroethane ND ug/L 03/24/18 00:55 630-20-60.50 0.25 1
1,1,2,2-Tetrachloroethane ND ug/L 03/24/18 00:55 79-34-50.50 0.25 1
Tetrachloroethene ND ug/L 03/24/18 00:55 127-18-40.50 0.25 1
Toluene 0.46J ug/L 03/24/18 00:55 108-88-30.50 0.25 1
1,2,3-Trichlorobenzene ND ug/L 03/24/18 00:55 87-61-62.0 1.0 1
1,2,4-Trichlorobenzene ND ug/L 03/24/18 00:55 120-82-12.0 1.0 1
1,1,1-Trichloroethane ND ug/L 03/24/18 00:55 71-55-60.50 0.25 1
1,1,2-Trichloroethane ND ug/L 03/24/18 00:55 79-00-50.50 0.25 1
Trichloroethene ND ug/L 03/24/18 00:55 79-01-60.50 0.25 1
Trichlorofluoromethane ND ug/L 03/24/18 00:55 75-69-41.0 0.50 1
1,2,3-Trichloropropane ND ug/L 03/24/18 00:55 96-18-40.50 0.25 1
1,2,4-Trimethylbenzene 0.78 ug/L 03/24/18 00:55 95-63-60.50 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/24/18 00:55 108-67-80.50 0.25 1
Vinyl chloride ND ug/L 03/24/18 00:55 75-01-41.0 0.50 1
m&p-Xylene 1.2 ug/L 03/24/18 00:55 179601-23-11.0 0.50 1
o-Xylene 0.29J ug/L 03/24/18 00:55 95-47-60.50 0.25 1
Surrogates
1,2-Dichloroethane-d4 (S) 95 % 03/24/18 00:55 17060-07-070-130 1
4-Bromofluorobenzene (S) 97 % 03/24/18 00:55 460-00-470-130 1
Toluene-d8 (S) 100 % 03/24/18 00:55 2037-26-570-130 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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:

402983
SM 6200B

SM 6200B
6200B MSV

Associated Lab Samples: 92377415004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2235408
Associated Lab Samples: 92377415004

Matrix: Water

AnalyzedMDL

1,1,1,2-Tetrachloroethane ug/L ND 0.50 03/23/18 23:500.25
1,1,1-Trichloroethane ug/L ND 0.50 03/23/18 23:500.25
1,1,2,2-Tetrachloroethane ug/L ND 0.50 03/23/18 23:500.25
1,1,2-Trichloroethane ug/L ND 0.50 03/23/18 23:500.25
1,1-Dichloroethane ug/L ND 0.50 03/23/18 23:500.25
1,1-Dichloroethene ug/L ND 0.50 03/23/18 23:500.25
1,1-Dichloropropene ug/L ND 0.50 03/23/18 23:500.25
1,2,3-Trichlorobenzene ug/L ND 2.0 03/23/18 23:501.0
1,2,3-Trichloropropane ug/L ND 0.50 03/23/18 23:500.25
1,2,4-Trichlorobenzene ug/L ND 2.0 03/23/18 23:501.0
1,2,4-Trimethylbenzene ug/L ND 0.50 03/23/18 23:500.25
1,2-Dibromo-3-chloropropane ug/L ND 1.0 03/23/18 23:500.50
1,2-Dibromoethane (EDB) ug/L ND 0.50 03/23/18 23:500.25
1,2-Dichlorobenzene ug/L ND 0.50 03/23/18 23:500.25
1,2-Dichloroethane ug/L ND 0.50 03/23/18 23:500.25
1,2-Dichloropropane ug/L ND 0.50 03/23/18 23:500.25
1,3,5-Trimethylbenzene ug/L ND 0.50 03/23/18 23:500.25
1,3-Dichlorobenzene ug/L ND 0.50 03/23/18 23:500.25
1,3-Dichloropropane ug/L ND 0.50 03/23/18 23:500.25
1,4-Dichlorobenzene ug/L ND 0.50 03/23/18 23:500.25
2,2-Dichloropropane ug/L ND 0.50 03/23/18 23:500.25
2-Chlorotoluene ug/L ND 0.50 03/23/18 23:500.25
4-Chlorotoluene ug/L ND 0.50 03/23/18 23:500.25
Benzene ug/L ND 0.50 03/23/18 23:500.25
Bromobenzene ug/L ND 0.50 03/23/18 23:500.25
Bromochloromethane ug/L ND 0.50 03/23/18 23:500.25
Bromodichloromethane ug/L ND 0.50 03/23/18 23:500.25
Bromoform ug/L ND 0.50 03/23/18 23:500.25
Bromomethane ug/L ND 5.0 03/23/18 23:502.5
Carbon tetrachloride ug/L ND 0.50 03/23/18 23:500.25
Chlorobenzene ug/L ND 0.50 03/23/18 23:500.25
Chloroethane ug/L ND 1.0 03/23/18 23:500.50
Chloroform ug/L ND 0.50 03/23/18 23:500.25
Chloromethane ug/L ND 1.0 03/23/18 23:500.50
cis-1,2-Dichloroethene ug/L ND 0.50 03/23/18 23:500.25
cis-1,3-Dichloropropene ug/L ND 0.50 03/23/18 23:500.25
Dibromochloromethane ug/L ND 0.50 03/23/18 23:500.25
Dibromomethane ug/L ND 0.50 03/23/18 23:500.25
Dichlorodifluoromethane ug/L ND 0.50 03/23/18 23:500.25
Diisopropyl ether ug/L ND 0.50 03/23/18 23:500.25
Ethylbenzene ug/L ND 0.50 03/23/18 23:500.25
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2235408
Associated Lab Samples: 92377415004

Matrix: Water

AnalyzedMDL

Hexachloro-1,3-butadiene ug/L ND 2.0 03/23/18 23:501.0
Isopropylbenzene (Cumene) ug/L ND 0.50 03/23/18 23:500.25
m&p-Xylene ug/L ND 1.0 03/23/18 23:500.50
Methyl-tert-butyl ether ug/L ND 0.50 03/23/18 23:500.25
Methylene Chloride ug/L ND 2.0 03/23/18 23:501.0
n-Butylbenzene ug/L ND 0.50 03/23/18 23:500.25
n-Propylbenzene ug/L ND 0.50 03/23/18 23:500.25
Naphthalene ug/L ND 2.0 03/23/18 23:501.0
o-Xylene ug/L ND 0.50 03/23/18 23:500.25
sec-Butylbenzene ug/L ND 0.50 03/23/18 23:500.25
Styrene ug/L ND 0.50 03/23/18 23:500.25
tert-Butylbenzene ug/L ND 0.50 03/23/18 23:500.25
Tetrachloroethene ug/L ND 0.50 03/23/18 23:500.25
Toluene ug/L ND 0.50 03/23/18 23:500.25
trans-1,2-Dichloroethene ug/L ND 0.50 03/23/18 23:500.25
trans-1,3-Dichloropropene ug/L ND 0.50 03/23/18 23:500.25
Trichloroethene ug/L ND 0.50 03/23/18 23:500.25
Trichlorofluoromethane ug/L ND 1.0 03/23/18 23:500.50
Vinyl chloride ug/L ND 1.0 03/23/18 23:500.50
1,2-Dichloroethane-d4 (S) % 100 70-130 03/23/18 23:50
4-Bromofluorobenzene (S) % 99 70-130 03/23/18 23:50
Toluene-d8 (S) % 100 70-130 03/23/18 23:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2235409LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1,2-Tetrachloroethane ug/L 50.650 101 60-140
1,1,1-Trichloroethane ug/L 47.950 96 60-140
1,1,2,2-Tetrachloroethane ug/L 47.850 96 60-140
1,1,2-Trichloroethane ug/L 48.250 96 60-140
1,1-Dichloroethane ug/L 45.750 91 60-140
1,1-Dichloroethene ug/L 48.450 97 60-140
1,1-Dichloropropene ug/L 49.350 99 60-140
1,2,3-Trichlorobenzene ug/L 49.750 99 60-140
1,2,3-Trichloropropane ug/L 49.650 99 60-140
1,2,4-Trichlorobenzene ug/L 50.150 100 60-140
1,2,4-Trimethylbenzene ug/L 49.750 99 60-140
1,2-Dibromo-3-chloropropane ug/L 49.250 98 60-140
1,2-Dibromoethane (EDB) ug/L 49.950 100 60-140
1,2-Dichlorobenzene ug/L 50.550 101 60-140
1,2-Dichloroethane ug/L 44.750 89 60-140
1,2-Dichloropropane ug/L 51.550 103 60-140
1,3,5-Trimethylbenzene ug/L 47.750 95 60-140
1,3-Dichlorobenzene ug/L 50.150 100 60-140
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2235409LABORATORY CONTROL SAMPLE:
LCSSpike

1,3-Dichloropropane ug/L 51.150 102 60-140
1,4-Dichlorobenzene ug/L 49.150 98 60-140
2,2-Dichloropropane ug/L 43.950 88 60-140
2-Chlorotoluene ug/L 48.350 97 60-140
4-Chlorotoluene ug/L 49.150 98 60-140
Benzene ug/L 46.250 92 60-140
Bromobenzene ug/L 50.750 101 60-140
Bromochloromethane ug/L 51.150 102 60-140
Bromodichloromethane ug/L 47.150 94 60-140
Bromoform ug/L 50.750 101 60-140
Bromomethane ug/L 33.050 66 60-140
Carbon tetrachloride ug/L 50.950 102 60-140
Chlorobenzene ug/L 49.950 100 60-140
Chloroethane ug/L 33.450 67 60-140
Chloroform ug/L 49.150 98 60-140
Chloromethane ug/L 37.150 74 60-140
cis-1,2-Dichloroethene ug/L 49.550 99 60-140
cis-1,3-Dichloropropene ug/L 50.350 101 60-140
Dibromochloromethane ug/L 51.250 102 60-140
Dibromomethane ug/L 51.950 104 60-140
Dichlorodifluoromethane ug/L 35.850 72 60-140
Diisopropyl ether ug/L 47.150 94 60-140
Ethylbenzene ug/L 48.450 97 60-140
Hexachloro-1,3-butadiene ug/L 49.250 98 60-140
Isopropylbenzene (Cumene) ug/L 49.750 99 60-140
m&p-Xylene ug/L 98.2100 98 60-140
Methyl-tert-butyl ether ug/L 45.650 91 60-140
Methylene Chloride ug/L 49.050 98 60-140
n-Butylbenzene ug/L 49.150 98 60-140
n-Propylbenzene ug/L 49.750 99 60-140
Naphthalene ug/L 49.950 100 60-140
o-Xylene ug/L 49.550 99 60-140
sec-Butylbenzene ug/L 48.850 98 60-140
Styrene ug/L 49.450 99 60-140
tert-Butylbenzene ug/L 42.650 85 60-140
Tetrachloroethene ug/L 44.750 89 60-140
Toluene ug/L 52.150 104 60-140
trans-1,2-Dichloroethene ug/L 49.350 99 60-140
trans-1,3-Dichloropropene ug/L 49.950 100 60-140
Trichloroethene ug/L 49.050 98 60-140
Trichlorofluoromethane ug/L 39.350 79 60-140
Vinyl chloride ug/L 42.850 86 60-140
1,2-Dichloroethane-d4 (S) % 96 70-130
4-Bromofluorobenzene (S) % 100 70-130
Toluene-d8 (S) % 99 70-130

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

without the written consent of Pace Analytical Services, LLC.Date: 04/03/2018 11:46 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 17 of 30



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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.

2235410MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92377676004

2235411

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1,1,2-Tetrachloroethane ug/L 400 109 60-140110 2 30400ND 434 441
1,1,1-Trichloroethane ug/L 400 107 60-140108 1 30400ND 428 433
1,1,2,2-Tetrachloroethane ug/L 400 105 60-140105 1 30400ND 420 418
1,1,2-Trichloroethane ug/L 400 106 60-140105 1 30400ND 423 419
1,1-Dichloroethane ug/L 400 102 60-140101 1 30400ND 408 405
1,1-Dichloroethene ug/L 400 113 60-140115 1 30400ND 452 459
1,1-Dichloropropene ug/L 400 110 60-140110 0 30400ND 441 440
1,2,3-Trichlorobenzene ug/L 400 102 60-140109 6 30400ND 408 435
1,2,3-Trichloropropane ug/L 400 107 60-140111 4 30400ND 427 446
1,2,4-Trichlorobenzene ug/L 400 105 60-140110 5 30400ND 422 442
1,2,4-Trimethylbenzene ug/L 400 98 60-140101 1 30400836 1230 1240
1,2-Dibromo-3-
chloropropane

ug/L 400 101 60-140104 3 30400ND 404 415

1,2-Dibromoethane (EDB) ug/L 400 108 60-140110 2 30400ND 431 438
1,2-Dichlorobenzene ug/L 400 105 60-140111 5 30400ND 422 442
1,2-Dichloroethane ug/L 400 96 60-14099 3 304006.0J 388 400
1,2-Dichloropropane ug/L 400 110 60-140111 1 30400ND 440 442
1,3,5-Trimethylbenzene ug/L M1400 150 60-140155 3 30400ND 601 620
1,3-Dichlorobenzene ug/L 400 107 60-140113 6 30400ND 428 454
1,3-Dichloropropane ug/L 400 113 60-140114 1 30400ND 452 458
1,4-Dichlorobenzene ug/L 400 104 60-140108 4 30400ND 417 434
2,2-Dichloropropane ug/L 400 87 60-14089 2 30400ND 347 355
2-Chlorotoluene ug/L 400 95 60-140111 16 30400ND 378 444
4-Chlorotoluene ug/L 400 104 60-140110 5 30400ND 415 439
Benzene ug/L 400 83 60-14062 2 304003330 3660 3580
Bromobenzene ug/L 400 110 60-140113 3 30400ND 439 451
Bromochloromethane ug/L 400 112 60-140111 1 30400ND 449 446
Bromodichloromethane ug/L 400 100 60-140102 2 30400ND 399 408
Bromoform ug/L 400 101 60-140104 3 30400ND 404 416
Bromomethane ug/L M1400 48 60-14057 18 30400ND 190 227
Carbon tetrachloride ug/L 400 112 60-140115 3 30400ND 447 459
Chlorobenzene ug/L 400 111 60-140112 1 30400ND 443 448
Chloroethane ug/L 400 108 60-140115 7 30400ND 432 462
Chloroform ug/L 400 108 60-140109 1 30400ND 432 437
Chloromethane ug/L 400 89 60-140101 13 30400ND 357 406
cis-1,2-Dichloroethene ug/L 400 109 60-140111 1 30400ND 438 444
cis-1,3-Dichloropropene ug/L 400 102 60-140106 4 30400ND 410 425
Dibromochloromethane ug/L 400 108 60-140111 3 30400ND 432 444
Dibromomethane ug/L 400 109 60-140113 4 30400ND 434 450
Dichlorodifluoromethane ug/L 400 78 60-14079 1 30400ND 312 314
Diisopropyl ether ug/L 400 102 60-140103 1 30400ND 408 413
Ethylbenzene ug/L 400 108 60-140101 2 304001150 1590 1560
Hexachloro-1,3-butadiene ug/L 400 102 60-140106 4 30400ND 409 426
Isopropylbenzene (Cumene) ug/L 400 112 60-140112 0 3040039.7 486 487
m&p-Xylene ug/L 800 107 60-140101 2 308001980 2840 2790
Methyl-tert-butyl ether ug/L 400 96 60-14094 1 30400ND 382 378
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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.

2235410MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92377676004

2235411

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Methylene Chloride ug/L 400 110 60-140112 2 30400ND 439 447
n-Butylbenzene ug/L 400 106 60-140109 3 30400ND 423 437
n-Propylbenzene ug/L 400 134 60-140136 2 30400ND 534 546
Naphthalene ug/L 400 102 60-140110 5 30400307 715 749
o-Xylene ug/L 400 111 60-140105 1 304001850 2300 2270
sec-Butylbenzene ug/L 400 106 60-140110 4 30400ND 425 441
Styrene ug/L 400 109 60-140110 1 3040024.9 461 464
tert-Butylbenzene ug/L 400 92 60-14097 5 30400ND 368 388
Tetrachloroethene ug/L 400 97 60-14098 1 30400ND 389 392
Toluene ug/L E400 94 60-14078 1 304003950 4320 4260
trans-1,2-Dichloroethene ug/L 400 108 60-140111 3 30400ND 431 443
trans-1,3-Dichloropropene ug/L 400 103 60-140100 4 30400ND 413 398
Trichloroethene ug/L 400 105 60-140108 2 30400ND 421 431
Trichlorofluoromethane ug/L 400 98 60-14098 0 30400ND 391 390
Vinyl chloride ug/L 400 105 60-140104 1 30400ND 421 418
1,2-Dichloroethane-d4 (S) % 97 70-13095
4-Bromofluorobenzene (S) % 102 70-130100
Toluene-d8 (S) % 98 70-13098
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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:

402788
EPA 625

EPA 625
625 MSS

Associated Lab Samples: 92377415004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2234355
Associated Lab Samples: 92377415004

Matrix: Water

AnalyzedMDL

1,2,4-Trichlorobenzene ug/L ND 5.0 03/21/18 21:510.98
2,2'-Oxybis(1-chloropropane) ug/L ND 5.0 03/21/18 21:510.95
2,4,6-Trichlorophenol ug/L ND 10.0 03/21/18 21:511.3
2,4-Dichlorophenol ug/L ND 5.0 03/21/18 21:511.7
2,4-Dimethylphenol ug/L ND 10.0 03/21/18 21:511.2
2,4-Dinitrophenol ug/L ND 50.0 03/21/18 21:519.0
2,4-Dinitrotoluene ug/L ND 5.0 03/21/18 21:510.90
2,6-Dinitrotoluene ug/L ND 5.0 03/21/18 21:510.98
2-Chloronaphthalene ug/L ND 5.0 03/21/18 21:510.98
2-Chlorophenol ug/L ND 5.0 03/21/18 21:511.3
2-Nitrophenol ug/L ND 5.0 03/21/18 21:510.91
3,3'-Dichlorobenzidine ug/L ND 25.0 03/21/18 21:512.1
4,6-Dinitro-2-methylphenol ug/L ND 20.0 03/21/18 21:512.6
4-Bromophenylphenyl ether ug/L ND 5.0 03/21/18 21:510.82
4-Chloro-3-methylphenol ug/L ND 5.0 03/21/18 21:513.7
4-Chlorophenylphenyl ether ug/L ND 5.0 03/21/18 21:510.87
4-Nitrophenol ug/L ND 50.0 03/21/18 21:514.1
Acenaphthene ug/L ND 5.0 03/21/18 21:510.25
Acenaphthylene ug/L ND 5.0 03/21/18 21:510.21
Anthracene ug/L ND 5.0 03/21/18 21:510.14
Benzo(a)anthracene ug/L ND 5.0 03/21/18 21:510.33
Benzo(a)pyrene ug/L ND 5.0 03/21/18 21:510.30
Benzo(b)fluoranthene ug/L ND 5.0 03/21/18 21:510.28
Benzo(g,h,i)perylene ug/L ND 5.0 03/21/18 21:510.38
Benzo(k)fluoranthene ug/L ND 5.0 03/21/18 21:510.43
bis(2-Chloroethoxy)methane ug/L ND 10.0 03/21/18 21:510.92
bis(2-Chloroethyl) ether ug/L ND 5.0 03/21/18 21:511.0
bis(2-Ethylhexyl)phthalate ug/L ND 5.0 03/21/18 21:510.79
Butylbenzylphthalate ug/L ND 5.0 03/21/18 21:510.79
Chrysene ug/L ND 5.0 03/21/18 21:510.21
Di-n-butylphthalate ug/L ND 5.0 03/21/18 21:510.75
Di-n-octylphthalate ug/L ND 5.0 03/21/18 21:510.66
Dibenz(a,h)anthracene ug/L ND 5.0 03/21/18 21:510.55
Diethylphthalate ug/L ND 5.0 03/21/18 21:510.58
Dimethylphthalate ug/L ND 5.0 03/21/18 21:510.76
Fluoranthene ug/L ND 5.0 03/21/18 21:510.21
Fluorene ug/L ND 5.0 03/21/18 21:510.21
Hexachloro-1,3-butadiene ug/L ND 5.0 03/21/18 21:510.94
Hexachlorobenzene ug/L ND 5.0 03/21/18 21:510.72
Hexachlorocyclopentadiene ug/L ND 10.0 03/21/18 21:510.88
Hexachloroethane ug/L ND 5.0 03/21/18 21:511.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2234355
Associated Lab Samples: 92377415004

Matrix: Water

AnalyzedMDL

Indeno(1,2,3-cd)pyrene ug/L ND 5.0 03/21/18 21:510.29
Isophorone ug/L ND 10.0 03/21/18 21:510.89
N-Nitroso-di-n-propylamine ug/L ND 5.0 03/21/18 21:510.99
N-Nitrosodimethylamine ug/L ND 5.0 03/21/18 21:510.91
N-Nitrosodiphenylamine ug/L ND 10.0 03/21/18 21:511.0
Naphthalene ug/L ND 5.0 03/21/18 21:510.34
Nitrobenzene ug/L ND 5.0 03/21/18 21:511.1
Pentachlorophenol ug/L ND 10.0 03/21/18 21:514.6
Phenanthrene ug/L ND 5.0 03/21/18 21:510.22
Phenol ug/L ND 5.0 03/21/18 21:511.9
Pyrene ug/L ND 5.0 03/21/18 21:510.19
2,4,6-Tribromophenol (S) % 86 10-137 03/21/18 21:51
2-Fluorobiphenyl (S) % 80 15-120 03/21/18 21:51
2-Fluorophenol (S) % 42 10-120 03/21/18 21:51
Nitrobenzene-d5 (S) % 87 10-120 03/21/18 21:51
Phenol-d6 (S) % 27 10-120 03/21/18 21:51
Terphenyl-d14 (S) % 86 11-131 03/21/18 21:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2234356LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

2234357

1,2,4-Trichlorobenzene ug/L 33.050 66 44-1426733.5 2 30
2,2'-Oxybis(1-chloropropane) ug/L 39.150 78 36-1667738.5 2 30
2,4,6-Trichlorophenol ug/L 50.150 100 37-14410250.9 2 30
2,4-Dichlorophenol ug/L 46.550 93 1-19110351.4 10 30
2,4-Dimethylphenol ug/L 44.850 90 32-1199145.6 2 30
2,4-Dinitrophenol ug/L 98.5 R1250 39 1-18154136 32 30
2,4-Dinitrotoluene ug/L 46.550 93 39-1399446.9 1 30
2,6-Dinitrotoluene ug/L 50.750 101 50-15810452.0 3 30
2-Chloronaphthalene ug/L 41.150 82 60-1188241.2 0 30
2-Chlorophenol ug/L 40.250 80 23-1347939.4 2 30
2-Nitrophenol ug/L 51.650 103 29-18210954.7 6 30
3,3'-Dichlorobenzidine ug/L 85.3100 85 1-2629695.6 11 30
4,6-Dinitro-2-methylphenol ug/L 54.1100 54 1-1817271.6 28 30
4-Bromophenylphenyl ether ug/L 43.050 86 53-1279145.5 6 30
4-Chloro-3-methylphenol ug/L 93.3100 93 22-147103103 10 30
4-Chlorophenylphenyl ether ug/L 43.750 87 25-1588643.0 2 30
4-Nitrophenol ug/L 89.0250 36 1-1323894.5 6 30
Acenaphthene ug/L 44.050 88 47-1458944.4 1 30
Acenaphthylene ug/L 46.850 94 33-1459346.6 1 30
Anthracene ug/L 46.550 93 1-1669547.7 2 30
Benzo(a)anthracene ug/L 39.450 79 33-1438844.1 11 30
Benzo(a)pyrene ug/L 39.350 79 17-1638441.8 6 30
Benzo(b)fluoranthene ug/L 37.250 74 24-1598140.4 8 30
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2234356LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

2234357

Benzo(g,h,i)perylene ug/L 36.450 73 1-2197839.2 8 30
Benzo(k)fluoranthene ug/L 36.350 73 11-1627638.2 5 30
bis(2-Chloroethoxy)methane ug/L 43.450 87 33-1849044.8 3 30
bis(2-Chloroethyl) ether ug/L 38.450 77 12-1587638.2 1 30
bis(2-Ethylhexyl)phthalate ug/L 46.950 94 8-1589848.9 4 30
Butylbenzylphthalate ug/L 50.150 100 1-15210653.1 6 30
Chrysene ug/L 38.550 77 17-1688542.5 10 30
Di-n-butylphthalate ug/L 52.050 104 1-11810452.1 0 30
Di-n-octylphthalate ug/L 62.050 124 4-14613165.4 5 30
Dibenz(a,h)anthracene ug/L 37.550 75 1-2278140.7 8 30
Diethylphthalate ug/L 48.950 98 1-1149748.6 1 30
Dimethylphthalate ug/L 46.450 93 1-1129647.8 3 30
Fluoranthene ug/L 45.050 90 26-1379848.8 8 30
Fluorene ug/L 47.550 95 59-1219547.3 0 30
Hexachloro-1,3-butadiene ug/L 29.850 60 24-1166030.2 1 30
Hexachlorobenzene ug/L 40.050 80 1-1528542.5 6 30
Hexachlorocyclopentadiene ug/L 18.150 36 25-1503618.1 0 30
Hexachloroethane ug/L 29.150 58 40-1136030.0 3 30
Indeno(1,2,3-cd)pyrene ug/L 38.150 76 1-1718341.3 8 30
Isophorone ug/L 40.750 81 21-1968442.0 3 30
N-Nitroso-di-n-propylamine ug/L 40.650 81 1-2307939.4 3 30
N-Nitrosodimethylamine ug/L 26.550 53 25-1505326.6 0 30
N-Nitrosodiphenylamine ug/L 47.950 96 25-1509949.6 4 30
Naphthalene ug/L 37.950 76 21-1337738.7 2 30
Nitrobenzene ug/L 43.250 86 35-1808743.5 1 30
Pentachlorophenol ug/L 52.3100 52 14-1766362.7 18 30
Phenanthrene ug/L 44.450 89 54-1209145.4 2 30
Phenol ug/L 16.050 32 5-1123216.2 1 30
Pyrene ug/L 39.950 80 52-1158643.0 7 30
2,4,6-Tribromophenol (S) % 96 10-13799
2-Fluorobiphenyl (S) % 86 15-12085
2-Fluorophenol (S) % 47 10-12045
Nitrobenzene-d5 (S) % 93 10-12092
Phenol-d6 (S) % 33 10-12033
Terphenyl-d14 (S) % 77 11-13178
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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:

402704
EPA 3546

EPA 8270 by SIM
8270 MSSV PAH by SIM

Associated Lab Samples: 92377415001, 92377415002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2233500
Associated Lab Samples: 92377415001, 92377415002

Matrix: Solid

AnalyzedMDL

1-Methylnaphthalene mg/kg ND 0.0098 03/21/18 10:530.0012
2-Methylnaphthalene mg/kg ND 0.0098 03/21/18 10:530.0011
Acenaphthene mg/kg ND 0.0098 03/21/18 10:530.0015
Acenaphthylene mg/kg ND 0.0098 03/21/18 10:530.0013
Anthracene mg/kg ND 0.0098 03/21/18 10:530.0014
Benzo(a)anthracene mg/kg ND 0.0098 03/21/18 10:530.00070
Benzo(a)pyrene mg/kg ND 0.0098 03/21/18 10:530.0011
Benzo(b)fluoranthene mg/kg ND 0.0098 03/21/18 10:530.00066
Benzo(g,h,i)perylene mg/kg ND 0.0098 03/21/18 10:530.0026
Benzo(k)fluoranthene mg/kg ND 0.0098 03/21/18 10:530.0015
Chrysene mg/kg ND 0.0098 03/21/18 10:530.0018
Dibenz(a,h)anthracene mg/kg ND 0.0098 03/21/18 10:530.0018
Fluoranthene mg/kg ND 0.0098 03/21/18 10:530.00082
Fluorene mg/kg ND 0.0098 03/21/18 10:530.0016
Indeno(1,2,3-cd)pyrene mg/kg ND 0.0098 03/21/18 10:530.0028
Naphthalene mg/kg ND 0.0098 03/21/18 10:530.0023
Phenanthrene mg/kg ND 0.0098 03/21/18 10:530.0015
Pyrene mg/kg ND 0.0098 03/21/18 10:530.0018
2-Fluorobiphenyl (S) % 72 10-110 03/21/18 10:53
Nitrobenzene-d5 (S) % 82 10-128 03/21/18 10:53
Terphenyl-d14 (S) % 87 39-119 03/21/18 10:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2233501LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene mg/kg 0.030.034 89 44-130
2-Methylnaphthalene mg/kg 0.031.034 91 41-134
Acenaphthene mg/kg 0.030.034 87 52-123
Acenaphthylene mg/kg 0.028.034 82 49-116
Anthracene mg/kg 0.029.034 84 41-133
Benzo(a)anthracene mg/kg 0.028.034 82 56-130
Benzo(a)pyrene mg/kg 0.028.034 83 51-136
Benzo(b)fluoranthene mg/kg 0.029.034 85 37-149
Benzo(g,h,i)perylene mg/kg 0.027.034 79 39-127
Benzo(k)fluoranthene mg/kg 0.028.034 83 45-139
Chrysene mg/kg 0.028.034 82 59-127
Dibenz(a,h)anthracene mg/kg 0.031.034 91 37-139
Fluoranthene mg/kg 0.029.034 86 53-132
Fluorene mg/kg 0.030.034 90 45-127
Indeno(1,2,3-cd)pyrene mg/kg 0.031.034 92 35-145
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report
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Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2233501LABORATORY CONTROL SAMPLE:
LCSSpike

Naphthalene mg/kg 0.029.034 85 45-123
Phenanthrene mg/kg 0.028.034 83 50-125
Pyrene mg/kg 0.029.034 85 52-132
2-Fluorobiphenyl (S) % 78 10-110
Nitrobenzene-d5 (S) % 88 10-128
Terphenyl-d14 (S) % 86 39-119

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92377415002
2233503SAMPLE DUPLICATE:

1-Methylnaphthalene mg/kg ND 30ND
2-Methylnaphthalene mg/kg ND 30ND
Acenaphthene mg/kg ND 30ND
Acenaphthylene mg/kg 0.036J 300.051J
Anthracene mg/kg 0.026J 300.032J
Benzo(a)anthracene mg/kg 0.12 D644 300.18
Benzo(a)pyrene mg/kg 0.13 D638 300.20
Benzo(b)fluoranthene mg/kg 0.22 D651 300.38
Benzo(g,h,i)perylene mg/kg 0.078J 300.12
Benzo(k)fluoranthene mg/kg 0.081J 300.11
Chrysene mg/kg 0.15 D643 300.24
Dibenz(a,h)anthracene mg/kg 0.022J 300.039J
Fluoranthene mg/kg 0.31 D649 300.51
Fluorene mg/kg ND 30ND
Indeno(1,2,3-cd)pyrene mg/kg 0.082J 300.12
Naphthalene mg/kg ND 30ND
Phenanthrene mg/kg 0.095J 300.12
Pyrene mg/kg 0.23 D647 300.37
2-Fluorobiphenyl (S) % 0 S40
Nitrobenzene-d5 (S) % 0 D3,S40
Terphenyl-d14 (S) % 0 S40
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QUALITY CONTROL DATA

Pace Project No.:
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QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

402592
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 92377415001, 92377415002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92377376001
2233097SAMPLE DUPLICATE:

Percent Moisture % 8.1 10 258.9

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92377426001
2233098SAMPLE DUPLICATE:

Percent Moisture % 30.9 1 2530.6
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QUALIFIERS

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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.
TNTC - Too Numerous To Count
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.
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

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
The precision between the sample and sample duplicate exceeded laboratory control limits.D6
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Sample extract could not be concentrated to the routine final volume, resulting in elevated reporting limits.P3
RPD value was outside control limits.R1
Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92377415
R3830 WBS 38887.1.1-Revised Report

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

92377415004 402788 402969R3830-P24-TMW-1 EPA 625 EPA 625

92377415001 402704 402889R3830-P24-SS1-1 EPA 3546 EPA 8270 by SIM
92377415002 402704 402889R3830-P24-SS7-2 EPA 3546 EPA 8270 by SIM

92377415004 402983R3830-P24-TMW-1 SM 6200B

92377415001 402592R3830-P24-SS1-1 ASTM D2974-87
92377415002 402592R3830-P24-SS7-2 ASTM D2974-87
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