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1.0 BACKGROUND

This Final Report (FR) was prepared on behalf of Norfolk Southern Railway Company (NSRC)

by Marshall Miller & Associates (MM&A).  In compliance with Paragraph 8.11 of the United

States  Environmental  Protection  Agency  (USEPA)  Administrative  Settlement  and  Order  on

Consent for Removal Response Action, dated June 29, 2009 (Settlement Agreement), the FR

describes the work performed to implement the approved Response Action Plan (RAP) and the

items identified in Paragraph 8.3 of the Settlement Agreement.  During the course of the work

detailed status reports were submitted to USEPA every two weeks in compliance with Paragraph

8.7  of  the  Settlement  Agreement.   As  described  below,  all  requirements  of  the  RAP  and

Paragraph 8.3 have been met.

1.1 SITE LOCATION AND PHYSIOGRAPHIC SETTING

The Old Athens Turnpike right-of-way (R-O-W) is depicted on the United States Geological

Survey (USGS) 7.5-minute series Princeton and Athens, West Virginia Topographic

Quadrangles (Map 1, Appendix A).  The site is located within the Appalachian Plateau

physiographic province.  The Old Athens Turnpike R-O-W (hereafter referred to as the R-O-W)

is located approximately 150 feet northwest of the intersection of North Wickham Avenue and

Wiley  Street  in  Princeton,  Mercer  County,  West  Virginia.   For  purposes  of  this  FR,  the  Site

consists of (1) the R-O-W (approximately 50 ft wide by 300 feet long), and (2) a small overwash

area (approximately 30 feet wide by 50 feet long) located on NSRC’s property formerly leased to

S.S. Belcher (such leased property referred to herein as the S.S. Belcher property), Map  2 in

Appendix A depicts the Site for purposes of this FR.

NSRC  owns  Parcel  Number  9  in  Princeton,  Mercer  County,  West  Virginia,  which  extends

southwestward to the centerline of the former R-O-W.  Land use in the vicinity of the Site is

residential to the north, east and south and is vacant and/or industrial to the west.  The Site and

surrounding areas are serviced by public water.
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Bedrock  underlying  the  Site  consists  of  early  Paleozoic,  Mississippian  sandstone  and

conglomerate of the Mauch Chunk group Princeton Formation.  The Princeton Formation is a

distinctive 60-foot thick coarse conglomerate that grades into sandstone.

1.2 SITE HISTORY

From May 10, 1937 until August 18, 1997, a predecessor of NSRC, Norfolk and Western

Railway Company, leased the property to the northwest of the R-O-W to S.S. Belcher.    Since

the mid 1990s, NSRC voluntarily completed significant assessment and remedial activities at the

S.S. Belcher property adjacent to the Site.  The report history is as follows:

• August 27, 1998: Soil Site Lead Sampling Report completed for the S.S. Belcher
property by Beacon Environmental Services (BES) on behalf of S.S. Belcher;

• October 2, 1998: Tank Closure Report completed for the S.S. Belcher property by Bio-
Tech Environmental Services, Inc. (Bio-Tech) on behalf of NSRC;

• July 6, 1999: Soil Characterization and Ground Water Sampling Plan completed for the
S.S. Belcher property by MM&A on behalf of NSRC;

• December 1999: Soil Characterization and Ground Water Report for the S.S. Belcher
Site to Determine Lead Impacts completed by MM&A on behalf of NSRC;

• March 9, 2000: Old Athens Turnpike Site (East of S.S. Belcher Site) Lead Contaminated
Soil Removal completed by MM&A on behalf of NSRC;

• May 10, 2000: Excavation Screening, Confirmation Sampling and Reporting for Soil
Removal completed for the S.S. Belcher property by Bio-Tech on behalf of NSRC; and

• July 27, 2000: Report on Remediation completed for the S.S. Belcher property by Bio-
Tech on behalf of NSRC.

Remediation work was completed at the former S.S. Belcher property to the satisfaction of

USEPA  and  the  West  Virginia  Department  of  Environmental  Protection  (WVDEP).   Prior  to

2009, NSRC is aware of no remedial activities conducted on the Site.
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2.0 SITE SAFETY AND ADMINISTRATION

2.1 HEALTH AND SAFETY PLAN

In accordance with Paragraph 8.3(i) of the Settlement Agreement, during May 2009, MM&A

prepared a site-specific Health and Safety Plan (HASP) in accordance with 29 Code of Federal

Regulations (CFR) 1910.120.  The HASP provided guidance for proper decontamination of

personnel and equipment, monitoring and control of off-site migration of hazardous substances

during the performance of activities at the Site and protection of public health from exposure to

hazardous substances during the conduct of activities at the Site pursuant to the Settlement

Agreement.  Site activities were conducted in accordance with the site-specific HASP.

2.2 CONTRACTORS AND SUBCONTRACTORS

In accordance with Paragraph 8.2 of the Settlement Agreement, the identities and qualifications

of contractors, subcontractors, and supervisory personnel primarily responsible for developing

the RAP were provided to US.EPA within five business days after the effective date of the

Settlement Agreement, and the identities and qualifications of contractors and subcontractors

retained to conduct response actions at the Site were provided to the USEPA at least five

business days prior to commencement of their service.  On July 9, 2009, the identities and

qualifications for Lancaster Laboratories, Inc. (Lancaster Laboratories), Domermuth

Environmental Service and MM&A were provided to the USEPA.  Lancaster Laboratories was

contracted  by  NSRC  to  conduct  laboratory  analyses.   Domermuth  Environmental  Service  was

proposed to transport and dispose of non-hazardous soil.  MM&A was contracted by NSRC as a

consultant to conduct Site environmental tasks including soil sampling, environmental

remediation, project reporting and other related tasks.  On September 8, 2009, the identity and

qualifications for MAX Environmental Technologies, Inc. (MAX Environmental) was provided

to the USEPA.  MAX Environmental was subcontracted to transport and dispose/recycle

hazardous soil.  On November 19, 2009, the identity and qualifications for Empire Salvage &

Recycling, Inc. (Empire Recycling) was provided to the USEPA.  Empire Recycling was

subcontracted to load and transport borrow material for Site backfilling.
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Contractors and subcontractors met applicable Occupational Safety and Health Administration

(OSHA) requirements in accordance with 29 CFR 1910.120, and their use was approved by the

USEPA.  In accordance with Paragraph 6.4 of the Settlement Agreement, copies of the

Settlement Agreement were provided to contractors and subcontractors prior to their service at

the Site.  On July 16, 2009, copies of the Settlement Agreement were provided to Lancaster

Laboratories in Lancaster Pennsylvania, and MM&A in Bluefield, Virginia.  On September 9,

2009, a copy of the Settlement Agreement was provided to MAX Environmental in Pittsburgh,

Pennsylvania.  On November 19, 2009, a copy of the Settlement Agreement was provided to

Empire Recycling in Bluefield, Virginia.

2.3 SITE SECURITY

On August 3, 2009, high visibility security fencing and keep out signs were installed at the Site

to prevent access by persons not conducting or overseeing the response actions, to preclude

interference with the performance of the response activities, and to provide for safety of the

public during non-working hours (Photograph 1, Appendix B).

2.4 SUBSURFACE UTILITY CLEARANCE

On August 3, 2009, Miss Utility of West Virginia was contacted to conduct subsurface utility

survey and cleared the Site for subsurface excavation.  Miss Utility Ticket Number 2150084

verified that the Site was free of underground utilities for a dig date/time of August 5, 2009 at

09:45 AM.

3.0 SITE ASSESSMENT

3.1 DELINEATION SAMPLE COLLECTION

The Site assessment was conducted in accordance with Paragraph 8.3 of the Settlement

Agreement and the RAP.  On August 3, 2009, the boundaries of the Site and a sampling grid

system were surveyed and marked on the ground surface of the Site.  Each 25 foot by 25 foot

grid square covered 625 square feet (ft2).
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On August 6, 2009, 87 soil samples were collected from 26 soil borings using direct-push

methods (Map 3, Appendix A).  The soil borings were advanced at the centers of each of the 25

foot by 25 foot grid areas in the R-O-W.  Except for locations where bedrock was encountered

above a depth of three feet below ground surface (b.g.s.), soil samples were collected from the 0-

0.5 foot, 0.5-1.0 foot, 1-2 foot and 2-3 foot depth intervals in each boring. Photograph 2 in

Appendix B shows the Geoprobe® rig preparing to advance soil boring G-1.

Following soil sample collection on August 6, 2009, each depth interval (0-0.5 feet, 0.5-1.0 feet,

1-2 feet and 2-3 feet) was measured and visually inspected.  Each soil sample was then placed

into sample containers that were labeled and recorded on a soil analysis log and/or a laboratory

chain-of-custody form.  In situ XRF soil screening was not performed directly on the soil cores,

since x-ray fluorescence (XRF) instruments did not arrive in working order.  The soil cores were

transported to the nearby MM&A soil lab in Bluefield, Virginia, where soil samples were

collected from each depth interval using clean, single use, disposable sample scoops.  The soil

samples were stored in labeled plastic bags, packed in coolers with ice and recorded on a

tracking  sheet.   Soil  samples  were  held  at  the  MM&A  soil  lab  until  they  were  screened,

processed and analyzed.  On August 19, 2009, total lead concentrations of unprepared soil

samples collected on August 6, 2009 were analyzed in accordance with USEPA Method 6200

using a calibrated XRF Model XL3t 500 instrument (Serial Number 30887) and results were

recorded for each depth interval sampled (Table 1, Appendix C).   Following unprepared XRF

analysis, select samples were processed by removing large rocks and organic matter (roots and

etc.), drying, homogenizing, sieving, splitting and prepared for analysis in accordance with

USEPA Method 6200.  On August 20, 2009, prepared XRF samples collected on August 6, 2009

were analyzed for dry weight total lead concentrations using a calibrated XRF Model XL3t 500

instrument (Serial Number 30887) instrument and results were recorded for each depth interval

sampled.

In accordance with the RAP, quality assurance/quality control (QA/QC) samples were analyzed

at a minimum rate of 1:20 and laboratory analysis was performed by Lancaster Laboratories in

Lancaster, Pennsylvania.  Lancaster Laboratories is a West Virginia certified laboratory.  To
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evaluate the precision of XRF analysis for the 87 soil samples collected on August 6, 2009, five

split soil samples (G-1B, G-4A, G-7C, G-16D and G-22A) were submitted to Lancaster

Laboratories  in  Lancaster,  Pennsylvania,  for  the  analysis  of  total  lead  per  USEPA  Method

6010C.  An additional split sample (G-7E) was submitted to Lancaster Laboratories for analysis

as a duplicate for G-7C to evaluate the laboratory precision.  Five rinse blanks (RB-1 – RB-5)

that were collected from decontaminated sampling equipment and matrix spike (MS) and matrix

spike duplicate samples for G-1B, were submitted to Lancaster Laboratories for analysis of total

lead (Table 2, Appendix C).  Laboratory certificate-of-analysis and chain-of-custody forms are

included in Appendix D.  QA/QC results are discussed in Section 3.3.

Following a review of analytical results from soil samples collected on August 6, 2009,

additional XRF surveying and soil sampling was conducted to delineate the full extent of total

lead concentrations at the Site before excavation commenced.  On September 24, 2009, 12 soil

samples were collected from four hand auger borings (G-27, G-29, G-33 and G-34).  G-27 was

located 25 feet northeast of G-25 and G-29 was located 50 feet northeast of G-25 (Map 3,

Appendix A).  G-33 was located 14.5 feet southwest of G-1 and G-34 was located 10 feet

southeast of G-2.  Both G-33 and G-34 were located adjacent to asphalt pavement.  In-situ XRF

analytical results indicated that lead impact above 400 ppm did not extend past the established

grids (Grids 1 – 26).  The 12 soil samples were transported to the nearby MM&A soil lab where

they were screened, processed and analyzed using a calibrated XRF Model XL3t 600 instrument

(Serial Number 31094) in accordance with USEPA Method 6200.  Sample results are discussed

in Section 3.2.

To evaluate  the  precision  of  XRF analysis  for  the  12  soil  samples  collected  on  September  24,

2009, one split soil sample (G-34C) was submitted to Lancaster Laboratories for the analysis of

total lead per USEPA Method 6010C.  An additional split sample (G-34E) was submitted to

Lancaster Laboratories for analysis as a duplicate for G-34C to evaluate the laboratory precision.

A rinse blank (RB-6) was collected from decontaminated sampling equipment and matrix spike

(MS) and matrix spike duplicate samples for G-34C were submitted to Lancaster Laboratories
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for analysis of total lead (Table 2, Appendix C).  Laboratory certificate-of-analysis and chain-

of-custody forms are included in Appendix D.  QA/QC results are discussed in Section 3.3.

3.2 DELINEATION SOIL SAMPLE RESULTS

XRF and laboratory analytical results for soil samples collected on August 6 and September 24,

2009 are presented in Table 1 of Appendix C.  These data indicate that total lead concentrations

above 400 parts per million (ppm) were present in Grids 1, 2, 3, 5, 7, 9, 11, 13, 15, 16, 17, 19,

20, 21, 23 and 25 at depths ranging from 0.0 feet to three feet b.g.s. Maps 4 – 7 in Appendix A

show total lead concentrations at the 0 – 0.5 foot, 0.5 – 1 foot, 1 – 2 foot and 2 – 3 foot depth

intervals, respectively. Map  8 of Appendix  A shows the maximum depths of total lead

concentrations above 400 ppm in soil at the Site.

3.3 QA/QC RESULTS FOR DELINEATION ANALYSIS

XRF analyses for total lead were conducted in accordance with QA/QC procedures in USEPA

Method 6200.  Laboratory analyses for total lead were conducted in accordance with QA/QC

procedures in the USEPA Region III Modifications to National Functional Guidelines

(Inorganics – 4/93), as applied to SW-846 methodology.  QA/QC results are summarized in

Table 2 of Appendix C.  QA/QC samples included 21 split soil samples (11 XRF splits and 10

lab splits), three matrix spike soil samples, three matrix spike duplicate soil samples and six rinse

blanks.  Since soil samples can not be true duplicates, duplicate soil samples are referred to as

split samples.  QA/QC samples were collected at a rate of 1:20 from delineation samples and at a

rate of 1:10 for confirmation samples.

Relative Percent Difference Calculations

Relative percent difference (RPD) and calculations for XRF versus XRF split samples ranged

from 1% to 27%.  RPD calculations for laboratory versus laboratory split samples ranged from

2% to 17%.  RPD calculations for XRF versus laboratory splits ranged from 1% to 51%, with the

RPDs for nine out of the 10 split samples being within 18%.  The only significant RPD variation

occurred in sample G-7C, which had a high total lead concentration.  For G-7C, the laboratory

analytical  result  was  lower  than  the  XRF analytical  result.   A comparison  of  laboratory  versus
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XRF analytical results produced a correlation coefficient (r2) of 0.997 (Figure 1, Appendix E).

In accordance with the RAP, since r2 for laboratory and XRF data is greater than 0.7, the XRF

and laboratory data agree and the XRF data can be used for delineation purposes.

Data Validation

Validation was performed on total lead analytical results for XRF and laboratory analyses

performed on soil samples collected on August 6, September 24 and October 27, 2009 (October

27, 2009 data are post excavation results and are discussed below).   Data validation reports are

included as Appendix E.  All total lead results were acceptable as reported with no qualifications

for XRF analyses of soil samples collected on August 6, September 24, and October 27, 2009.

All total lead results were acceptable as reported with no qualifications laboratory analyses of

soil samples collected on August 6, 2009.  Spike recoveries for soil sample G-34C and G-2w,

indicate that laboratory analytical results for these two samples should be considered biased high.

Except for G-34C (collected on 9/24/09) and G-2w (collected on 10/27/09), all total lead results

were acceptable as reported with no qualifications laboratory analyses of soil samples collected

on September 24, and October 27, 2009.

4.0 SITE REMEDIATION

Site remediation was undertaken in accordance with Paragraph 8.3 of the Settlement Agreement

and the RAP, such that contaminated soil and debris (e.g., battery casings) was removed to a

depth of three feet where such soil and debris contained an average lead concentration of 400

parts per million (ppm) or greater.  On August 25, 2009, three waste characterization composite

samples (WC-A, WC-B and WC-C), each comprised of six aliquots, were collected at the Site

(Map 9, Appendix A).   Each  composite  soil  sample  was  collected  from  an  area  with  an

estimated maximum excavation volume of approximately 300 tons (200 cubic yards).  The

composite soil samples were submitted to Lancaster Laboratories and analyzed using full toxicity

characteristic leaching procedure (TCLP) in accordance with USEPA Method

1311/6010C/7470A, /8260B/8270C/8081/8151A, polychlorinated biphenyls (PCB) according to

USEPA Method 8082, and extractable petroleum hydrocarbons according to TN EPH 12-98.  All
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three composite samples failed for TCLP for lead (Table 3, Appendix C).  Laboratory

certificate-of-analysis and chain-of-custody forms are included in Appendix D.  In accordance

with Item 7 of Section 2.1 of the RAP, a temporary hazardous waste generator number

(WVP000003957) was obtained for the Site on September 4, 2009.

On September 4, 2009, a two gallon composite soil sample (H-1) was collected from the same

locations as WC-A, WC-B and WC-C and shipped to MAX Environmental for treatability

studies.  MAX Environmental subsequently confirmed that soil from the Site could be treated,

rendered non-hazardous and disposed properly in accordance with local, state and federal

regulations at its facility (USEPA Identification Number PAD 004 835146) located at 233 Max

Lane in Yukon, Pennsylvania.

Map 9 in Appendix A shows the planned areal extent and maximum depths of the excavation at

the Site.  A volume of 579 cubic yards (yd3) of lead-impacted soil was estimated.

On September 25, 2009, silt fencing was installed to prevent the migration of soil during

excavation activities and the boundary of soils above 400 ppm was marked on the ground

surface.

On September 28, 2009, a loading area was constructed across Grids 1, 3, 4 and 6 in the R-O-W.

The loading area was underlain by six-millimeter (6-mil) polyethylene and covered with

limestone gravel.  Non-impacted soil removed from Grids 4 and 6 was stockpiled and covered by

6-mil polyethylene on-site for later use as backfill to restore the same area from which it was

removed.

On September 30, 2009 excavation of lead-impacted soil from Grids 23 and 25 began.  Air

monitoring was conducted in accordance with the HASP (Photograph 3, Appendix B).  Lead-

impacted soil and debris (battery casings) was excavated using a mini-excavator and was moved

using a skid loader (Photographs 4 - 6, Appendix B).  Excavated lead-impacted soil was loaded

into MAX Environmental trucks using a front end loader or excavator (Photographs 8 and 18,
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Appendix B).  Soil and debris in excess of the cleanup goal in close vicinity of large tree roots or

boulders was removed using shovels and trowels (Photographs 9 - 10, Appendix B).   Minor

amounts of soil and debris in excess of the cleanup goal very close to large tree roots or boulders

that could not be effectively removed was later covered with clean material during backfilling.

As needed during the excavation process, in situ screening of soil was conducted using a hand

held XRF instrument to determine whether total lead concentrations above 400 ppm in soil had

been removed (Photographs 11 - 13, Appendix B).

MM&A excavated and loaded hazardous, lead-impacted soil and debris for off-site

transportation and proper disposal at MAX Environmental until October 19, 2009 (Photographs

8 and 18, Appendix B).  Machinery that possibly contacted lead-impacted soil was

decontaminated by sweeping to remove any remaining particulate matter (Photograph 19,

Appendix B).  The tires or treads of equipment exiting the Site were scanned using a hand held

XRF to ensure that decontamination procedures effectively removed total lead concentration to

levels below the cleanup goal.

Between September 30 and October 19, 2009, 527.77 tons of lead-impacted soil and debris

including battery casings were excavated, loaded and transported to the MAX Environmental

facility (USEPA Identification Number PAD 004 835146) at 233 Max Lane in Yukon,

Pennsylvania.  Max Environmental treated the soil and debris, rendering it non-hazardous and

disposed of it properly in accordance with local, state and federal regulations at its Yukon,

Pennsylvania  facility.   Copies  of  manifests  and  Certificates  of  Treatment  and  Disposal  are

provided as Appendix F.

4.1 CONFIRMATORY SOIL SAMPLE COLLECTION

On October 26, 2009, MM&A resurveyed grid corners and centers and on October 27, 2009,

collected post-excavation confirmatory soil samples from the excavation.  In situ XRF screening

of the excavation floor was conducted at the center and nodes of each 625 ft2 grid square.  One

soil sample was collected using single use, disposable scoops from the 0 – 0.5 foot depth interval

below the excavation floor at the location having the highest in situ screening reading within
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each 625 ft2 grid square (Map 1, Appendix A).  The soil samples were collected into labeled

plastic bags, packed in coolers with ice and recorded on a soil analysis log or chain-of-custody

form and transported to the nearby MM&A soil lab.  On October 28, 2009, lead concentrations

of unprepared and prepared soil samples collected on October 27, 2009 were analyzed in

accordance with USEPA Method 6200 using a calibrated XRF Model XL3t 600 instrument

(Serial Number 31094) and results were recorded for each sample (Table 1, Appendix C).

Sample processing consisted of removing large rocks and organic matter (roots and etc.), drying,

homogenizing, sieving, splitting and preparing for analysis in accordance with USEPA Method

6200.  The prepared soil samples were analyzed for dry weight total lead concentrations using a

calibrated XRF Model XL3t 600 instrument (Serial Number 31094) and results were recorded

for each depth interval sampled.

In accordance with the RAP, three post-excavation confirmatory soil samples (G-9n, G-11w and

G-13e) having XRF analytical results within 60 percent of the cleanup goal of 400 ppm ( 240

ppm) were submitted to Lancaster Laboratories for analysis of total lead in accordance with

USEPA Method 6010C.  More than 10 percent (1:10) of the prepared XRF confirmation samples

were submitted for laboratory analysis of total lead according to USEPA Method 6010C.  In

order to evaluate the precision of XRF analysis for the 14 soil samples collected on October 27,

2009, two split soil samples (G-9n and G-11w) were submitted to Lancaster Laboratories for the

analysis  of  total  lead  per  USEPA  Method  6010C.   Additionally,  split  sample  (G-11p)  was

submitted to Lancaster Laboratories for analysis as a duplicate for G-11w to evaluate the

laboratory precision.  Since Lancaster Laboratories was not aware that a split had been

submitted, a laboratory split sample (G-2wDUP) was analyzed for comparison with the

MS/MSD samples for G-2w.  Since no reusable sample equipment was used during the

collection process, rinse blanks were not required.  MS and MSD samples for G-2w were

submitted to Lancaster Laboratories for analysis of total lead (Table  2,  Appendix  C).

Laboratory certificate-of-analysis and chain-of-custody forms are included in Appendix D.

QA/QC results are discussed in Section 3.3.
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4.2 CONFIRMATORY SOIL ANALYTICAL RESULTS

The average dry weight XRF total lead concentration calculated from the prepared post-

excavation confirmation soil samples collected on October 27, 2009 was 123 ppm.  Since the

average total lead post-excavation concentration of 123 ppm is less than Site cleanup goal of 400

ppm, a fabric filter or liner was not required and the excavation could be backfilled using clean

material.

5.0 SITE RESTORATION

5.1 BACKFILL MATERIAL

On July 22, 2009, soil samples were collected from two possible borrow material locations, the

Green  Valley  Road borrow site  and  Athens  Road borrow site  (Photograph 20, Appendix B).

Both borrow locations had no known history of residential, commercial or industrial use.  The

Green Valley borrow material is located immediately east of State Route 19 at approximately 37°

20’ 2,65” North Latitude and 81° 7’ 33.92” West Longitude.  The Athens Road borrow site is

east of Exit 17 on I-77 at approximately 37° 25’ 21.39” North Latitude and 81° 3’ 38.83” West

Longitude.  Borrow materials at both locations are comprised of silty clay and clayey silt.  Five

point composite soil samples were collected from each 300 tons of possible borrow material.

The composite soil samples were submitted to Lancaster Laboratories for analyses of target

compound list (TCL) volatile organic compounds (VOCs) per USEPA Method 8260B, PCBs per

USEPA Method 8082, total petroleum hydrocarbons (TPH)-diesel range organics (DRO)/oil

range organics (ORO) in accordance with USEPA Method 8015B, TCL semi-volatile organic

compounds (SVOCs) per USEPA 8270C, organochloride pesticides per USEPA Method 8081A,

chlorinated herbicides per USEPA Method 8151A, target analyte list (TAL) metals per USEPA

Methods 6010C/7470A, pH per USEPA Method 9045C Modified, ammonia nitrogen per

USEPA Method 4500 NH3 B-C Modified and phosphorous per USEPA Method 365.1.  VOC

samples were collected using Terracore® samplers in accordance with USEPA Method 5035.

Analytical results from the Athens Road borrow samples indicated a TPH-ORO concentration of

130 ppm in sample A-1.  Analytical results from Area 2 of the Athens Road borrow site (sample

A-2) indicated that TCL VOCs, PCBs, TPH-DRO/ORO, TCL SVOCs, organochloride
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pesticides, chlorinated herbicides, and TAL metals were within acceptable ranges for fill

material.  Since only 300 tons of material could be obtained from Area 2, it was determined that

other borrow sites would need to be used.  Analytical results from the Green Valley borrow

samples indicated that sufficient borrow material was present.  However, the borrow material

was not available from that borrow site when Site excavation was completed.

On  November  3,  2009,  MM&A  collected  three  composite  soil  samples  at  the  Cherry  Hollow

borrow site located on the north side of Cherry Hollow Road, approximately 0.25 mile east of

Sandy Lick Road in Mercer County, West Virginia.  Borrow materials at the Cherry Hollow

borrow site were comprised of silty clay and clayey silt.   The Cherry Hollow borrow locations

had no known history of residential, commercial or industrial use.  Five point composite soil

samples were collected from each 300 tons of possible borrow material.  The composite soil

samples  were  submitted  to  Lancaster  Laboratories  for  analyses  of  TCL  VOCs  per  USEPA

Method 8260B, PCB per USEPA Method 8082, TPH-DRO/ORO in accordance with USEPA

Method 8015B, TCL SVOCs per USEPA 8270C, organochloride pesticides per USEPA Method

8081A, chlorinated herbicides per USEPA Method 8151A, TAL metals per USEPA Methods

6010C/7470A, pH per USEPA Method 9045C Modified, ammonia nitrogen per USEPA Method

4500 NH3 B-C Modified and phosphorous per USEPA Method 365.1.  VOC samples were

collected using Terracore® samplers in accordance with USEPA Method 5035.

Analytical results for soil samples collected from the Cherry Hollow borrow site were evaluated

and  TCL  VOCs,  PCBs,  TPH-DRO/ORO,  TCL  SVOCs,  organochloride  pesticides,  chlorinated

herbicides, and TAL metals were within acceptable ranges for fill material.  On November 16,

2009, the USEPA approved the use of borrow material from the Cherry Hollow borrow site for

backfill in the Site excavation.  Since only 600 tons or less (400 yd3) of borrow material were

needed to backfill the Site, only materials from Cherry Hollow borrow Areas 2 and 3 were used

as backfill.  Analytical results for all borrow sites are included in Appendix D.

Due to severe precipitation events, it was not possible to acquire soil material from the Cherry

Hollow borrow site.  On December 7, 2009, the USEPA agreed that it would acceptable to use
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limestone  gravel  to  backfill  the  lower  parts  of  the  excavation  and  backfill  the  remaining

excavation to grade using approximately 300 tons of borrow material from Area 2 of the Athens

Road borrow site.

A review of agricultural parameters in the Athens Road borrow material including pH, metals,

ammonia nitrogen and phosphorous indicated that the 50 pounds of lime and 50 pounds of 10-

20-10 fertilizer prescribed in the RAP should be sufficient to support growth of grasses at the

0.2-acre Site.  No additional fertilization requirements are needed.

5.2 BACKFILLING EXCAVATED AREA

On December 8 - 9, 2009, limestone gravel from the Pounding Mill Quarries Mercer County

plant near Princeton, West Virginia was used to backfill the lower parts of the Site excavation.

The stone was applied in approximately six-inch thick lifts using a bulldozer and skid steer

loader (Photograph 21, Appendix B).   On  December  10,  2009,  the  remainder  of  the  Site

excavation was backfilled the using soil from Area 2 of the Athens Road borrow site.  Soil

backfill material was also applied in approximately six-inch thick lifts using the same equipment

that  was  used  to  apply  stone  (Photograph 22, Appendix B).  Each lift was compacted

comparable to surrounding soil using the loading equipment.

5.3 SITE SURFACE RESTORATION

Following the completion of backfilling with clean material, MM&A prepared the approximately

0.2-acre Site surface and planted ground cover on December 11, 2009.  The ground cover was

comprised of a combination of native and domesticated, non-competitive, non-invasive, cool and

warm climate grasses and legume species purchased locally from Southern States Cooperative.

Ground cover consisted of 2.5 pounds of orchard grass, 2.5 pounds of creeping red fescue, 1.25

pounds of perennial ryegrass, 1.5 pounds of birdsfoot trefoil, 0.25 pounds of white clover, 6.5

pounds of annual ryegrass and 4.0 pounds of cereal rye.  The cereal rye was substituted for

foxtail millet so that ground cover will grow more quickly during the winter season.  Following

the application of seeds, approximately 50 pounds of agricultural lime and 50 pounds of 10-20-
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10 fertilizer was applied.  Following the application of fertilizer, the Site surface was covered

with mulch comprised of approximately 0.5 ton of hay (Photographs 23 – 26, Appendix B).

6.0 CONCLUSIONS AND RECOMMENDATIONS

This FR documents the successful completion of all response actions specified in Section 8.3 of

the Settlement Agreement and the RAP as described below:

1. NSRC provided security sufficient to preclude interference with the performance of the

response activities and provided safety for the public during non-working hours, by

preventing access to the Site by persons not conducting or overseeing the response

actions required in the SA and by securing the hazardous substances from the public

using covers and visible fencing until the contaminated soil and debris were removed.

2. NSRC installed and maintained temporary erosion and sedimentation controls to

minimize the potential for migration of contaminated soil from the Site.

3. NSRC identified all areas of the Site which contained soil contaminated with lead in

excess of 400 ppm between the native ground surface and up to three feet below the

surface.

4. NSRC removed contaminated soil and debris (e.g., battery casings) from the Site, such

that the average lead concentration in soils throughout the Site is less than 400 ppm, and

soil or debris which could not be effectively removed (e.g., at/around large trees) are

suitable covered with uncontaminated soil.  The excavation of soil did not exceed the

maximum depth of three feet below ground surface.

5. NSRC conducted post-excavation sampling to confirm that no soil remaining at the Site

exceed the cleanup standard specified in subparagraph (d) of Section 8.3 of the SA.

6. Placement  of  a  barrier,  such  as  filter  fabric  or  liner,  was  net  required  since  the  average

total lead concentration calculated from post-excavation sampling (123 ppm) did not

exceed the cleanup standard specified in subparagraph (d) of Section 8.3 of the SA.

7. NSRC backfilled excavated areas and installed permanent erosion controls (e.g.,

vegetative cover), to ensure that remaining soils do to erode from the Site.

8. NSRC disposed of, off-site, all soil and debris excavated pursuant to subparagraph (d) of

Section 8.3 of the SA in accordance with the requirements of Section 8.12 of the SA.



Final Report
Old Athens Turnpike Lead Site

Princeton, West Virginia
December 2009

16

9. NSRC provided site specific health and safety measures in accordance with subsection (i)

of  Section  8.3  of  the  SA,  including  preparation  and  implementation  of  a  HASP  for

actions performed at the Site, to protect the health and safety of workers, other personnel

and the public from hazardous substances and work-related health and safety hazards

during the performance of response actions.

10. NSRC obtained a Hazardous Waste Generator Identification Number (WVP000003957).

11. NSRC developed and followed an expeditious schedule for implementation of the

response actions at the Site.

12. NSRC, consistent with Section 300.415 (l) of the NCP, 40 C.F.R. § 300.415 (l); and the

USEPA's “Policy on Management of Post Removal Site Control”, (OSWER Directive

9360.2-02 (December 3, 1989)), will conduct post-removal inspections semi-annually for

a period of one year following the completion of site restoration activities to ensure that

erosion or other actions do not disturb the vegetative cover.  Post-removal site inspections

will consist of recording site surface conditions including vegetation, any evidence of

erosion or any signs of man-made disturbance of the surface cover.  Site inspection notes

will be recorded in a site-specific log book.  If the vegetative cover is disturbed, repairs

will be completed promptly and the semi-annual inspections will continue for a period of

one year following the date of the last repairs.
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Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 1

Date:
August 3, 2009

Description:
Grids 1, 3 and 4
with security
fencing and
surveyed grid
corners and sample
locations.

Northwest to
Southeast

PHOTO 2

Date:
August 6, 2009

Description:
Direct-push drilling
at sample location
G-1 in Grid 1.

Southwest to
Northeast



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 3

Date:
October 2, 2009

Description:
Recording air
monitoring readings.

South to North

PHOTO 4

Date:
October 2, 2009

Description:
Excavating soil in
Grid 20.  Note tree
roots.

Southwest to
Northeast



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 5

Date:
October 2, 2009

Description:
Excavating soil in
Grid 20.

West to East

PHOTO 6

Date:
October 9, 2009

Description:
Excavating soil in
Grid 9.

East to West



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 7

Date:
September 30, 2009

Description:
Loading area and
contamination
reduction Zone are
on the western side
of the Site.

Northwest to
Southeast

PHOTO 8

Date:
September 30, 2009

Description:
Loading soil.

Northwest to
Southeast



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 9

Date:
September 30,
2009

Description:
Grid 25.  Note
extensive
bedrock.

West to East

PHOTO 10

Date:
September 30,
2009

Description:
Grid 23 showing
bedrock and tree.

South to North



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 11

Date:
October 6, 2009

Description:
Scanning
excavation floor
using XRF
instrument.

North to South

PHOTO 12

Date:
October 6, 2009

Description:
Scanning ground
surface using XRF
instrument.

Northeast to
Southwest



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 13

Date:
October 6, 2009

Description:
Scanning
excavation wall
using XRF
instrument.

West to East

PHOTO 14

Date:
October 6, 2009

Description:
Excavation on the
eastern side of Site.

West to East



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 15

Date:
October 12, 2009

Description:
Grid 9.  Note
bedrock.

West to East

PHOTO 16

Date:
October 13, 2009

Description:
Excavating Grid 1
on western side of
Site.

North to South



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 17

Date:
October 13, 2009

Description:
Excavating on the
western side of the
Site.

East to West

PHOTO 18

Date:
October 14, 2009

Description:
Loading soil with
excavator.

West to East
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Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 19

Date:
October 19, 2009

Description:
Excavator ready for
decontamination
consisting of
sweeping soil off of
equipment.

South to North.

PHOTO 20

Date:
July 22, 2009

Description:
Soil sampling at
Athens Road
borrow site.

West to East



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 21

Date:
December 8, 2009

Description:
Backfilling
excavation.

West to East

PHOTO 22

Date:
December 10, 2009

Description:
Backfilling
excavation.

West to East



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 23

Date:
December 11, 2009

Description:
Surface Restoration
Grids 1-17.

East to West

PHOTO 24

Date:
December 11, 2009

Description:
Surface restoration
in Overwash Area.

North to South



Marshall Miller & Associates, Inc.
Photodocumentation

Client: Norfolk Southern Railway Company Location: Princeton, West Virginia

Site Name:  Old Athens Turnpike Site Project Number: NS1691

PHOTO 25

Date:
December 11, 2009

Description:
Surface Restoration
Grids 23 and 25.

West to East

PHOTO 26

Date:
December 11, 2009

Description:
Surface Restoration
Grids 11 - 25.

West to East
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SOIL ANALYSIS LOG
OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Depth Laboratory
Interval XRF Error XRF Error +/- Results
(Feet) ppm ppm ppm ppm ppm

G-1A 8/6/2009 1145 0-0.5 JK/GR 3308 74 3288 77 NA none
G-1B 8/6/2009 1145 0.5-1 JK/GR 1484 16 1727 54 1550 XRF to Lab Split for G-1B

G-1E (G-1B Split) 8/6/2009 1145 0.5-1 JK/GR 1459 56 1741 55 NA XRF to XRF Split for G-1B
G-1C 8/6/2009 1145 1-2 JK/GR 17 8 19 9 NA none
G-1D 8/6/2009 1145 2-3 JK/GR <11.6 NA <12.8 NA NA none
G-2A 8/6/2009 1153 0-0.5 JK/GR 61 12 56 10 NA none
G-2B 8/6/2009 1153 0.5-1 JK/GR 171 13 271 21 NA none
G-2C 8/6/2009 1153 1-2 JK/GR 336 24 463 29 NA none
G-2D 8/6/2009 1153 2-3 JK/GR <10.2 NA 19 10 NA none
G-3A 8/6/2009 1202 0-0.5 JK/GR 3506 77 9727 146 NA none
G-3B 8/6/2009 1202 0.5-1 JK/GR 280 22 381 26 NA none
G-4A 8/6/2009 1210 0-0.5 JK/GR 416 26 368 25 383 XRF to Lab Split for G-4A

G-4E (G-4A Split) 8/6/2009 1210 0-0.5 JK/GR 383 25 395 26 NA XRF to XRF Split for G-4A
G-4B 8/6/2009 1210 0.5-1 JK/GR <13.0 NA 31 11 NA none
G-4C 8/6/2009 1210 1-2 JK/GR <11.7 NA 16 10 NA none
G-4D 8/6/2009 1210 2-3 JK/GR <9.2 NA <13.4 NA NA none
G-5A 8/6/2009 1218 0-0.5 JK/GR 5448 92 11500 200 NA none
G-5B 8/6/2009 1218 0.5-1 JK/GR 82 13 112 16 NA none
G-5C 8/6/2009 1218 1-2 JK/GR 37 11 23 10 NA none
G-5D 8/6/2009 1218 2-3 JK/GR <11.0 NA 22 10 NA none
G-6A 8/6/2009 1350 0-0.5 JK/GR 53 13 96 14 NA none
G-6B 8/6/2009 1350 0.5-1 JK/GR 42 12 55 12 NA none
G-6C 8/6/2009 1350 1-2 JK/GR 22 10 32 11 NA none
G-7A 8/6/2009 1225 0-0.5 JK/GR 24600 300 107400 900 NA none
G-7B 8/6/2009 1225 0.5-1 JK/GR 2144 64 4759 114 NA none
G-7C 8/6/2009 1225 1-2 JK/GR 6816 111 15600 200 9290 XRF to Lab Split for G-7C

G-7E (G7C Split) 8/6/2009 1225 1-2 JK/GR 7169 116 12500 200 9100 XRF-XRF/Lab-Lab Split for G-7C
G-7D 8/6/2009 1225 2-3 JK/GR 74 13 154 17 NA none
G-8A 8/6/2009 1358 0-0.5 JK/GR 112 14 215 20 NA none
G-8B 8/6/2009 1358 0.5-1 JK/GR 86 13 93 14 NA none
G-8C 8/6/2009 1358 1-2 JK/GR <9.8 NA <11.5 NA NA none
G-8D 8/6/2009 1358 2-2.5 JK/GR 23 9 36 11 NA Direct-push refusal on bedrock.
G-9A 8/6/2009 1233 0-0.5 JK/GR 7040 115 16600 200 NA none

TABLE 1

Notes
Prepared ResultsIn Situ ResultsSample

Identification
Sample

Date SamplersSample
Time
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SOIL ANALYSIS LOG
OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Depth Laboratory
Interval XRF Error XRF Error +/- Results
(Feet) ppm ppm ppm ppm ppm

TABLE 1

Notes
Prepared ResultsIn Situ ResultsSample

Identification
Sample

Date SamplersSample
Time

G-9B 8/6/2009 1233 0.5-1 JK/GR 47600 400 78300 800 NA none
G-9C 8/6/2009 1233 1-2 JK/GR 135 17 146 18 NA none
G-9D 8/6/2009 1233 2-3 JK/GR 93 14 217 23 NA none

G-10A 8/6/2009 1405 0-0.5 JK/GR 58 11 139 17 NA none
G-10B 8/6/2009 1405 0.5-1 JK/GR 34 10 202 19 NA none
G-10C 8/6/2009 1405 1-2 JK/GR <13.0 NA 21 10 NA none
G-10D 8/6/2009 1405 2-3 JK/GR <12.1 NA 18 10 NA none
G-11A 8/6/2009 1415 0-0.5 JK/GR 281 25 979 40 NA none
G-11B 8/6/2009 1415 0.5-1 JK/GR <11.3 NA 25 11 NA none
G-11C 8/6/2009 1415 1-2 JK/GR <8.1 NA <12.8 NA NA none
G-12A 8/6/2009 1425 0-0.5 JK/GR 51 10 82 14 NA none
G-12B 8/6/2009 1425 0.5-1 JK/GR 29 9 31 11 NA none
G-12C 8/6/2009 1425 1-2 JK/GR <9.9 NA 20 9 NA none
G-12D 8/6/2009 1425 2-2.75 JK/GR <7.4 NA <10.6 NA NA none
G-13A 8/6/2009 1432 0-0.5 JK/GR 716 33 771 37 NA none
G-13B 8/6/2009 1432 0.5-1 JK/GR 18 9 39 11 NA none
G-13C 8/6/2009 1432 1-2 JK/GR 12 8 45 12 NA Direct-puch refusal on bedrock
G-14A 8/6/2009 1440 0-0.5 JK/GR 66 11 124 15 NA none
G-14B 8/6/2009 1440 0.5-1 JK/GR 67 13 106 15 NA none
G-14C 8/6/2009 1440 1-2 JK/GR <9.9 NA <11.4 NA NA none
G-14D 8/6/2009 1440 2-2.2 JK/GR <8.4 NA 14 9 NA Direct-push refusal on bedrock
G-15A 8/6/2009 1446 0-0.5 JK/GR 624 29 370 25 NA none
G-15B 8/6/2009 1446 0.5-1 JK/GR 67 14 78 13 NA none
G-15C 8/6/2009 1446 1-2 JK/GR 26 11 70 13 NA none
G-15D 8/6/2009 1446 2-3 JK/GR 16 10 76 14 NA none
G-16A 8/6/2009 1453 0-0.5 JK/GR 718 32 971 39 NA none
G-16B 8/6/2009 1453 0.5-1 JK/GR <10.7 NA 17 9 NA none
G-16C 8/6/2009 1453 1-2 JK/GR <10.6 NA 15 9 NA none
G-16D 8/6/2009 1453 2-3 JK/GR 318 33 229 19 231 XRF to Lab Split for G-16D

G-16E (G-16D Split) 8/6/2009 1453 2-3 JK/GR 213 19 224 19 NA XRF to XRF Split for G-16D
G-17A 8/6/2009 1500 0.25 JK/GR 24700 200 30900 300 NA none
G-18A 8/6/2009 1505 0-0.5 JK/GR 54 10 162 17 NA none
G-18B 8/6/2009 1505 0.5-1 JK/GR 56 11 57 12 NA Direct-push refusal on bedrock
G-19A 8/6/2009 1510 0-0.5 JK/GR 139 15 259 21 NA none
G-19B 8/6/2009 1510 0.5-1 JK/GR <11.3 NA <11.7 NA NA none
G-19C 8/6/2009 1510 1-2 JK/GR <10.5 NA <12.8 NA NA none
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SOIL ANALYSIS LOG
OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Depth Laboratory
Interval XRF Error XRF Error +/- Results
(Feet) ppm ppm ppm ppm ppm

TABLE 1

Notes
Prepared ResultsIn Situ ResultsSample

Identification
Sample

Date SamplersSample
Time

G-19D 8/6/2009 1510 2-3 JK/GR <9.9 NA <12.8 NA NA none
G-20A 8/6/2009 1518 0-0.5 JK/GR 16900 200 101100 900 NA none
G-20B 8/6/2009 1518 0.5-1 JK/GR 208 19 90 17 NA none
G-20C 8/6/2009 1518 1-2 JK/GR 13 8 21 9 NA none
G-20D 8/6/2009 1518 2-2.75 JK/GR 4638 87 1228 44 NA Direct-push refusal on bedrock
G-21A 8/6/2009 1525 0-0.5 JK/GR 7062 112 14500 200 NA none
G-21B 8/6/2009 1525 0.5-1 JK/GR 49 10 747 38 NA Direct-push refusal on bedrock
G-22A 8/6/2009 1532 0-0.5 JK/GR 54 8 75 13 67.0 XRF to Lab Split for G-22A

G-22E (G-22A Split) 8/6/2009 1532 0-0.5 JK/GR 45 11 80 13 NA XRF to XRF Split for G-22A
G-22B 8/6/2009 1532 0.5-1 JK/GR 34 11 47 12 NA none
G-22C 8/6/2009 1532 1-2 JK/GR <10.2 NA <12.1 NA NA none
G-22D 8/6/2009 1532 2-3 JK/GR <11.2 NA <11.5 NA NA none
G-23A 8/6/2009 1538 0-0.5 JK/GR 768 33 1582 53 NA none
G-23B 8/6/2009 1538 0.5-1 JK/GR 475 28 799 40 NA none
G-23C 8/6/2009 1538 1-1.5 JK/GR 612 31 553 32 NA Direct-push refusal on bedrock
G-24A 8/6/2009 1545 0-0.5 JK/GR 85 12 228 30 NA none
G-24B 8/6/2009 1545 0.5-1 JK/GR 38 10 62 14 NA none
G-24C 8/6/2009 1545 1-2 JK/GR 23 9 <13.3 NA NA Direct-push refusal on bedrock
G-25A 8/6/2009 1552 0-0.25 JK/GR 764 31 1676 53 NA Direct-push refusal on bedrock
G-26A 8/6/2009 1556 0-0.5 JK/GR 35 9 71 12 NA none
G-26B 8/6/2009 1556 0.5-1 JK/GR <12.3 NA 15 9 NA none
G-26C 8/6/2009 1556 1-2 JK/GR <12.3 NA <13.6 NA NA none
G-26D 8/6/2009 1556 2-3 JK/GR <10.8 NA 7 9 NA none
G-27A 9/24/2009 1415 0-0.5 GR 238 27 380 50 NA none
G-27B 9/24/2009 1421 0.5-0.75 GR 147 29 253 43 NA refusal on rock
G-29A 9/24/2009 1445 0-0.5 GR 228 33 364 44 NA none
G-29B 9/24/2009 1449 0.5-1 GR 208 34 263 37 NA none
G-29C 9/24/2009 1456 1-2 GR 71 21 153 32 NA refusal on rock
G-33A 9/24/2009 1547 0-0.5 GR 94 28 146 31 NA refusal on rock
G-34A 9/24/2009 1632 0-0.5 GR 50 18 66 23 NA none
G-34B 9/24/2009 1639 0.5-1 GR 32 16 47 20 NA none
G-34C 9/24/2009 1648 1-2 GR 57 19 34 17 28.1 XRF to Lab Split for G-34C

G-34E (G-34C Split) 9/24/2009 1648 1-2 GR 39 18 26 16 NA XRF to XRF Split for G-34C
G-34D 9/24/2009 1656 2-3 GR 37 18 63 22 NA none

G-34D2 9/24/2009 1702 3-4 GR 33 18 71 23 NA none
G-34D3 9/24/2009 1710 4-4.7 GR 38 16 62 22 NA none
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SOIL ANALYSIS LOG
OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Depth Laboratory
Interval XRF Error XRF Error +/- Results
(Feet) ppm ppm ppm ppm ppm

TABLE 1

Notes
Prepared ResultsIn Situ ResultsSample

Identification
Sample
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Time

G-1c 10/27/2009 0956 surface* CC 147 31 NA NA NA collected this screening location
G-1n 10/27/2009 0958 surface* CC 131 32 NA NA NA in situ unprepared confirmation
G-1e 10/27/2009 0946 surface* CC 97 29 NA NA NA in situ unprepared confirmation
G-1s 10/27/2009 0958 surface* CC 131 34 NA NA NA in situ unprepared confirmation
G-1w 10/27/2009 1000 surface* CC 146 57 NA NA NA in situ unprepared confirmation
G-2c 10/27/2009 1004 surface* CC 85 30 NA NA NA in situ unprepared confirmation
G-2n 10/27/2009 1007 surface* CC 111 32 NA NA NA in situ unprepared confirmation
G-2e 10/27/2009 1008 surface* CC 111 28 NA NA NA in situ unprepared confirmation
G-2s 10/27/2009 1009 surface* CC 140 39 NA NA NA in situ unprepared confirmation
G-2w 10/27/2009 1010 surface* CC 197 37 NA NA NA collected this screening location
G-3c 10/27/2009 0945 surface* CC 110 25 NA NA NA in situ unprepared confirmation
G-3n 10/27/2009 0944 surface* CC 228 39 NA NA NA collected this screening location
G-3e 10/27/2009 0943 surface* CC 150 31 NA NA NA in situ unprepared confirmation
G-3s 10/27/2009 0946 surface* CC 97 29 NA NA NA in situ unprepared confirmation
G-3w 10/27/2009 0948 surface* CC 131 32 NA NA NA in situ unprepared confirmation
G-5c 10/27/2009 0942 surface* CC 117 28 NA NA NA in situ unprepared confirmation
G-5n 10/27/2009 0940 surface* CC 168 31 NA NA NA in situ unprepared confirmation
G-5e 10/27/2009 0934 surface* CC 99 24 NA NA NA in situ unprepared confirmation
G-5s 10/27/2009 0943 surface* CC 150 31 NA NA NA in situ unprepared confirmation
G-5w 10/27/2009 0944 surface* CC 288 39 NA NA NA collected this screening location
G-7c 10/27/2009 0931 surface* CC 161 30 NA NA NA in situ unprepared confirmation
G-7n 10/27/2009 0929 surface* CC 70 23 NA NA NA in situ unprepared confirmation
G-7e 10/27/2009 0928 surface* CC 73 25 NA NA NA in situ unprepared confirmation
G-7s 10/27/2009 0934 surface* CC 99 24 NA NA NA in situ unprepared confirmation
G-7w 10/27/2009 0940 surface* CC 168 31 NA NA NA collected this screening location
G-9c 10/27/2009 0925 surface* CC 246 41 NA NA NA in situ unprepared confirmation
G-9n 10/27/2009 0922 surface* CC 299 44 NA NA NA collected this screening location
G-9e 10/27/2009 0922 surface* CC 50 19 NA NA NA in situ unprepared confirmation
G-9s 10/27/2009 0929 surface* CC 73 25 NA NA NA rock
G-9w 10/27/2009 0929 surface* CC 70 23 NA NA NA in situ unprepared confirmation
G-11c 10/27/2009 0920 surface* CC 216 40 NA NA NA in situ unprepared confirmation
G-11n 10/27/2009 0918 surface* CC 113 29 NA NA NA in situ unprepared confirmation
G-11e 10/27/2009 0916 surface* CC 124 30 NA NA NA rock
G-11s 10/27/2009 0921 surface* CC 50 19 NA NA NA in situ unprepared confirmation
G-11w 10/27/2009 0922 surface* CC 299 44 NA NA NA collected this screening location
G-13c 10/27/2009 0911 surface* CC 132 33 NA NA NA rock
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G-13n 10/27/2009 0912 surface* CC 149 31 NA NA NA in situ unprepared confirmation
G-13e 10/27/2009 0852 surface* CC 191 44 NA NA NA collected this screening location
G-13s 10/27/2009 0916 surface* CC 124 30 NA NA NA rock
G-13w 10/27/2009 0918 surface* CC 113 29 NA NA NA in situ unprepared confirmation
G-16c 10/27/2009 0905 surface* CC 205 44 NA NA NA collected this screening location
G-16n 10/27/2009 0904 surface* CC 99 25 NA NA NA in situ unprepared confirmation
G-16e 10/27/2009 0838 surface* CC 203 36 NA NA NA in situ unprepared confirmation
G-16s 10/27/2009 0907 surface* CC 191 35 NA NA NA in situ unprepared confirmation
G-16w 10/27/2009 0908 surface* CC 187 34 NA NA NA in situ unprepared confirmation
G-17c 10/27/2009 0845 surface* CC 279 43 NA NA NA rock
G-17n 10/27/2009 0838 surface* CC 203 36 NA NA NA collected this screening location
G-17e 10/27/2009 0836 surface* CC 62 21 NA NA NA rock
G-17s 10/27/2009 0852 surface* CC 191 44 NA NA NA in situ unprepared confirmation
G-17w 10/27/2009 0854 surface* CC 145 32 NA NA NA in situ unprepared confirmation
G-20c 10/27/2009 0858 surface* CC 120 29 NA NA NA in situ unprepared confirmation
G-20n 10/27/2009 0900 surface* CC 105 28 NA NA NA in situ unprepared confirmation
G-20e 10/27/2009 0902 surface* CC 216 49 NA NA NA collected this screening location
G-20s 10/27/2009 0838 surface* CC 203 36 NA NA NA in situ unprepared confirmation
G-20w 10/27/2009 0904 surface* CC 99 25 NA NA NA in situ unprepared confirmation
G-21c 10/27/2009 0835 surface* CC 180 32 NA NA NA rock
G-21n 10/27/2009 0831 surface* CC 80 26 NA NA NA in situ unprepared confirmation
G-21e 10/27/2009 0829 surface* CC 122 36 NA NA NA in situ unprepared confirmation
G-21s 10/27/2009 0836 surface* CC 62 21 NA NA NA rock
G-21w 10/27/2009 0838 surface* CC 203 36 NA NA NA collected this screening location
G-23c 10/27/2009 0818 surface* CC 68 25 NA NA NA rock
G-23n 10/27/2009 0820 surface* CC 35 18 NA NA NA collected this screening location
G-23e 10/27/2009 0812 surface* CC 27 18 NA NA NA in situ unprepared confirmation
G-23s 10/27/2009 0829 surface* CC 122 36 NA NA NA rock
G-23w 10/27/2009 0831 surface* CC 80 25 NA NA NA rock
G-25c 10/27/2009 0805 surface* CC 49 21 NA NA NA in situ unprepared confirmation
G-25n 10/27/2009 0810 surface* CC 110 25 NA NA NA in situ unprepared confirmation
G-25e 10/27/2009 0811 surface* CC 131 27 NA NA NA collected this screening location
G-25s 10/27/2009 0812 surface* CC 27 18 NA NA NA in situ unprepared confirmation
G-25w 10/27/2009 0814 surface* CC 78 23 NA NA NA trees
G-1c 10/27/2009 1045 0-0.5* JS 37 15 56 21 NA none
G-2w 10/27/2009 1047 0-0.5* GR 121 24 202 36 193 MS/MSD collected.
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Notes
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G-2wDUP 10/27/2009 1047 0-0.5* lab 121 24 202 36 162 Internal split by laboratory
G-3n 10/27/2009 1055 0-0.5* JS 24 14 52 20 NA none
G-5w 10/27/2009 1055 0-0.5* GR <123 NA 36 14 NA none
G-7w 10/27/2009 1100 0-0.5* GR 114 23 167 33 NA none
G-9n 10/27/2009 1100 0-0.5* JS 109 23 286 40 322 none
G-9p 10/27/2009 1100 0-0.5* JS 280 36 301 40 NA XRF split for G-9n

G-11w 10/27/2009 1105 0-0.5* GR 521 49 486 50 404 none
G-11p 10/27/2009 1105 0-0.5* GR 413 44 439 49 434 XRF and Lab Split for G-11w
G-13e 10/27/2009 1105 0-0.5* JS 251 34 312 42 278 none
G-16c 10/27/2009 1110 0-0.5* GR <17.9 NA 21 11 NA none
G-17n 10/27/2009 1110 0-0.5* JS 90 22 82 23 NA none
G-20e 10/27/2009 1115 0-0.5* LK 28 15 48 19 NA none
G-21w 10/27/2009 1115 0-0.5* JS 99 22 119 27 NA none
G-23n 10/27/2009 1120 0-0.5* JS <18.2 NA <20.8 NA NA none
G-25e 10/27/2009 1120 0-0.5* GR 71 20 125 30 NA none

123 average is less than 400 mg/kg
XRF - X-ray fluorescence (Niton Model XL3t 500, Serial Number 30887).          ppm or mg/kg - parts per million or milligrams per kilogram.
* Surface of or depth below the bottom of the excavation.
< - not detected below the following level.    NA - not applicable for error or not analyzed for lab.    Levels exceeding 400 ppm are bolded and highlighted.
Confirmation soil sample XRF results are italicized.
DAILY QA/QC Check completed (XRF standards at beginning and end of day and replicates (low, mid and high) within 20% difference).
JK/GR - Samplers John Keczan and George Robertson.  Samples were tracked on Lancaster Laboratories chain-of-custody (see certificate-of-analysis).

Average Confirmation Sample Lead Concentration
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TABLE 2
QUALITY ASSURANCE/QUALITY CONTROL ANALYTICAL RESULTS

OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Sample
Identification

Sample
Date

Sample
Time

Depth
Interval
(Feet)

Samplers
XRF
Lead
(ppm)

Lab
Lead
(ppm)

RPD
(%) Notes

G-1B 8/6/2009 1145 0-0.5 JK/GR 1727 1550 11% Lab Split for XRF sample G-1B
G-1E 8/6/2009 1145 0-0.5 JK/GR 1741 NA 1% XRF Split for XRF sample G-1B

G-1B MS 8/6/2009 1145 0-0.5 JK/GR NA 3090/2690 NA MS
G-1B MSD 8/6/2009 1145 0-0.5 JK/GR NA 1550 NA MSD

G-4A 8/6/2009 1210 0-0.5 JK/GR 368 383 4% Lab Split for XRF sample G-4A
G-4E 8/6/2009 1145 0-0.5 JK/GR 395 NA 7% XRF Split for XRF sample G-4A
G-7C 8/6/2009 1225 1-2 JK/GR 15600 9290 51% Lab Split for XRF sample G-7C
G-7E 8/6/2009 1225 1-2 JK/GR NA 9100 2% Lab Split for Lab sample G-7C
G-7E 8/6/2009 1145 0-0.5 JK/GR 12500 NA 22% XRF Split for XRF sample G-7C

G-16D 8/6/2009 1453 2-3 JK/GR 229 231 1% Lab Split for XRF sample G-16D
G-16E 8/6/2009 1145 0-0.5 JK/GR 224 NA 2% XRF Split for XRF sample G-16D
G-22A 8/6/2009 1532 0-0.5 JK/GR 75 67.0 11% Lab Split for XRF sample G-22A
G-22E 8/6/2009 1145 0-0.5 JK/GR 80 NA 6% XRF Split for XRF sample G-22A
G-34C 9/24/2009 1648 1-2 GR 34 28.1 19% Lab Split for XRF sample G-34C
G-34E 9/24/2009 1600 1-2 GR 26 NA 27% XRF Split for XRF sample G-34C
G-34E 9/24/2009 1648 1-2 GR NA 26.7 5% Lab Split for Lab sample G-34C
G-2w 10/27/2009 1047 0-0.5* GR 202 193 5% Lab split for XRF sample G-2w

G-2w DUP 10/27/2009 1047 0-0.5* lab NA 162 17% Internal Lab Split for Lab sample G-2w
G-9n 10/27/2009 1100 0-0.5* JS 286 322 12% Lab Split for XRF sample G-9n
G-9p 10/27/2009 1100 0-0.5* JS 301 NA 5% XRF Split for XRF sample G-9n

G-11w 10/27/2009 1105 0-0.5* GR 486 404 18% Lab Split for XRF sample G-11w
G-11p 10/27/2009 1105 0-0.5* GR NA 434 7% Lab Split for Lab sample G-11w
G-11p 10/27/2009 1105 0-0.5* GR 439 434 10% XRF Split for XRF sample G-11w
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TABLE 2
QUALITY ASSURANCE/QUALITY CONTROL ANALYTICAL RESULTS

OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Sample
Identification

Sample
Date

Sample
Time

Depth
Interval
(Feet)

Samplers
XRF
Lead
(ppm)

Lab
Lead
(ppm)

RPD
(%) Notes

G-13e 10/27/2009 1105 0-0.5* JS 312 278 12% Lab Split for XRF sample G-13e
G-34C MS 9/24/2009 1648 1-2 GR NA 50.1 NA MS

G-34C MSD 9/24/2009 1648 1-2 GR NA 44.8 NA MSD
G-2w MS 10/27/2009 1047 0-0.5* GR NA 219 NA MS

G-2w MSD 10/27/2009 1047 0-0.5* GR NA 193 NA MSD
RB-1 8/6/2009 1145 0-3 JK/GR NA <0.0069 NA Rinse Blank for XRF G-1
RB-2 8/6/2009 1350 0-2 JK/GR NA 0.0118 J NA Rinse Blank for XRF G-6
RB-3 8/6/2009 1425 0-2.75 JK/GR NA <0.0069 NA Rinse Blank for XRF G-12
RB-4 8/6/2009 1505 0-1 JK/GR NA <0.0069 NA Rinse Blank for XRF G-18
RB-5 8/6/2009 1545 0-2 JK/GR NA <0.0069 NA Rinse Blank for XRF G-24
RB-6 9/24/2009 1510 0-0.75 GR NA <0.0069 NA Rinse Blank for XRF G-29

RSQ 0.9973 RSQ for XRF vs Lab Analysis
ppm - parts per million, milligrams per kilogram (mg/kg for soil), or milligrams per liter (mg/L for liquids).
XRF - X-ray fluorescence Niton Model XL3t 500 analytical results (87 soil samples were analyzed).
Lab - Lancaster Laboratories analytical results (5 XRF splits were analyzed plus a lab split, MS, MSD and 5 RBs.
* depth below bottom of excavation.
NA - not applicable            MS - matrix spike               MSD - matrix spike duplicate              RB - rinse blank
RPD - relative percent difference.               RPD between XRF & XRF               RPD between XRF & Lab                RPD between Lab & Lab
DUP - duplicate
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TABLE 3
WASTE CHARACTERIZATION ANALYTICAL RESULTS ABOVE METHOD DETECTION LIMITS

OLD ATHENS TURNPIKE SITE, PRINCETON, WEST VIRGINIA

Total TCLP
PCB Barium Cadmium Lead

(mg/kg) (mg/L) (mg/L) (mg/L)
MCL NA NA NA NA 50 NA 100 1 5 none
WC-A 8/25/2009 1200 0-2 JH/TW 0.460 200 0.508 0.0090 J 20.0 fails for TCLP lead
WC-B 8/25/2009 1400 0-2 JH/TW 3.800 350 0.444 0.0083 J 219 fails for TCLP lead
WC-C 8/25/2009 1530 0-2 JH/TW 0.470 59 0.322 0.0032 J 37.8 fails for TCLP lead

MDL - method detection levels
* - depths vary per aliquot to include the exact depth intervals in which total lead concentrations were detected above 400 parts per million.
TCLP - toxicity characteristic leaching procedure
MCL - maximum contaminant level
mg/kg - milligrams per kilogram.
mg/L - milligrams per liter.
J - A J qualifier indicates a concentration below the laboratory practical quantification level, but above the MDL.
bold indicates an exceedance.

NotesTN EPH
(mg/kg)

Sample
Identification

Sample
Date

Sample
Time Samplers

Depth*
Interval
(Feet)
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Appendix D
Laboratory Analytical Reports

and Chain-of-Custody





































































































































































































































Appendix E
Data Validation Reports



Figure 1, Appendix E
XRF vs Laboratory Results
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Figure 1, Appendix E (Continued)
XRF vs Laboratory Results

(Higher Lead Concentration Samples)
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Appendix F
Manifests and Certificates of Recycling/Disposal
































































































