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1.

INTRODUCTION

Loureiro Engineering Associates, Inc. (LEA) was retained by Black & Decker (U.S.), Inc. (Black
& Decker) to remove a dry well, associated piping, and contaminated soil surrounding the dry
well as an interim remedial measure (IRM) at the DeWalt, Delta Porter-Cable (DeWalt) Service
Center located at 56-15 Queens Boulevard in Woodside, New York (hereinafter referred to as
“the Site”). LEA delegated this work to be performed by Loureiro NY, PC (Loureiro NY),
organized and doing business under the laws of the State of New York. A Site Location Map is
included as Figure 1-1. The dry well excavation area was located on the eastern portion of the
parking lot, as shown on Figure 1-2. This IRM was completed in accordance with the Request for
Approval of Interim Remedial Measure letter submitted by LEA on October 30, 2009. A copy of
the Request for Approval of Interim Remedial Measure letter and the November 3, 2009
NYSDEC letter indicating acceptance of the proposed actions are provided as Appendix A.
This report provides a summary of the excavation activities, health and safety measures that were
followed during the project, and the results of post-remediation soil sampling that was conducted
to evaluate the effectiveness of the remedial measure.
1.1

Site Description

The Site is located at 56-15 Queens Boulevard, Woodside, New York. The Site is designated by
the New York City Department of Finance, Office of the City Register within Queens Borough
and is identified as Block 1329, Lot 1. The Site is located on the north side of Queens
Boulevard, at the northwest corner of the intersection of Queens Boulevard and 57th Street. The
area surrounding the Site includes commercial and residential properties and is located in an area
zoned R7X, for Residential and C2-5 for Commercial. The site location, local topography,
nearby water bodies, surrounding properties, and major access routes are shown on Figure 1-1.
The Site is a 0.37-acre parcel improved by an approximately 6,000-square foot single-story,
brick building. The building is situated on the southern portion of the Site. A paved parking lot
is located north of the building. Access to the parking lot is provided along Queens Boulevard
and 57th Street. A chain-link fence borders the parking lot to the north and east.
The Site is currently used by Black & Decker as a DeWalt power tool service center and factory
store. The 6,000-square foot building was constructed in 1954, at which time it was solely
occupied by DeWalt. DeWalt’s historical operations involved limited spray painting and
machining operations that utilized two trichloroethylene (TCE)-based degreasers. Waste oil was
generated from machining activities.
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An electrical fire occurred in the building in approximately 1994, after which time the building
remained closed for repairs and renovations for a period of approximately two months. The
renovations to the building included the construction of an interior wall to divide the building to
accommodate: (i) the DeWalt service center and store, occupying approximately 4,300-square
feet (sq ft); and (ii) a beauty supply store, Royal Beauty Supply, occupying approximately 1,700sq ft of leased building space. Royal Beauty Supply terminated their lease with Black & Decker
and vacated the building in 2008. DeWalt now occupies the entire building. From 1948 until at
least 1951, a used truck sales company was operated in the western portion of the Site. Prior to
1948, the Site appears to have been undeveloped.
LEA conducted a Phase I Environmental Site Assessment of the property in 2008 that identified
six areas of concern (AOCs) described as follows:
•

AOC 1: Abandoned underground storage tank system

•

AOC 2: Former degreasing, spray paint, and waste oil storage areas

•

AOC 3: Concrete drainage pit

•

AOC 4: Parts washer and shipping/receiving area

•

AOC 5: Former truck sales operation

•

AOC 6: Potential contamination from off-site sources

Additional details pertaining to each AOC are provided in the Phase I Report by LEA dated July
2008. During the subsurface investigations that followed, a dry well was discovered beneath a
low-lying asphalt patched portion of the parking lot. The dry well was designated as AOC 7 and
is discussed in further detail in the Remedial Investigation Report by LEA dated April 2009.
Between March 2008 and March 2009, extensive subsurface investigations were conducted to
evaluate each AOC, including a VOC release area discovered beneath the eastern portion of the
parking lot. Chlorinated VOCs such as 1,1,1-trichloroethane (TCA) and TCE were detected in
soil at concentrations that exceeded the NYSDEC Soil Cleanup Objectives (SCOs). A release
was reported to NYSDEC in November 2008 and Spill Number 0811202 was assigned. In June
2009, Black & Decker and NYSDEC entered into a Non-Petroleum Stipulated Agreement to
remediate the release area. A letter requesting approval of the IRM was submitted to NYSDEC
on October 30, 2009. On November 3, 2009 NYSDEC sent a letter indicating acceptance of the
proposed actions, which is provided as Appendix A. A Remedial Action Work Plan (RAWP)
was submitted to NYSDEC in November 2009 detailing plans for cleanup at the Site. The
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RAWP was approved in a letter dated March 4, 2010. On June 7, 2011, after the IRM was
completed, the Site was transferred into the Brownfield Cleanup Program.
1.2

Summary of Contamination

As described in the paragraphs below, chlorinated solvents were detected in soil and soil vapor in
the vicinity of an abandoned dry well that was identified during investigations at the Site.
Residual liquids in the dry well were analyzed and found to contain chlorinated VOCs. The dry
well was present at a depth of approximately 5 feet below grade (fbg) to 9.5 fbg and was
discovered below a low-lying asphalt patched area in the eastern portion of the parking lot (AOC
7). The drywell was discovered at a location where the highest concentrations of VOCs had
been detected in soil and soil vapor samples during the Remedial Investigation. A six-inch
diameter pipe extending in a southerly direction from the dry well was found to terminate within
approximately five feet of the site building, as depicted on Figure 1-2. The highest
concentrations of VOCs were detected in soil samples from directly below the dry well at 10 fbg
to 20 fbg. The concentrations of VOCs were found to decrease with depth and were three orders
of magnitude lower in samples collected at 20 fbg to 25 fbg.
The paragraphs below provide a brief summary of the three-dimensional extent of VOCs in soil.
The dry well release area has been fully characterized and is documented in the Supplemental
Remedial Investigation Report by LEA.
Soil
Analytical results from soil borings completed during the Remedial Investigation indicate that
the most heavily impacted soils were limited to within an approximately 10 foot radius of the
former dry well. The highest concentrations of TCE, TCA, and other VOCs were detected in
samples from soil boring SB-013, which was completed adjacent to the former dry well. TCA
was detected in the 15 to 17.5 fbg sampling interval at a maximum concentration of 1,400,000
micrograms per kilogram (µg/kg). The sample collected at 10 to 13 fbg contained TCE at a
maximum concentration of 9,700,000 µg/kg. Vinyl chloride was also detected in this sample at a
maximum concentration of 1,700 µg/kg. VOCs were detected in soil to a maximum depth of 32
fbg. As noted above, analytical results for samples collected directly below the dry well were at
least three orders of magnitude higher in concentration than those collected at greater depths.
The concentration of TCE in soil samples from boring SB-013 were indicative of dense nonaqueous phase liquid (DNAPL); however, DNAPL was not observed during the investigations
conducted at the Site.
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The concentrations of TCE, TCA, vinyl chloride, and a number of other VOCs within the former
dry well area exceeded the NYSDEC Restricted Use, Restricted-Residential Protection of Public
Health (PPH), and the Protection of Groundwater (PGW) SCOs. Certain VOCs exceeding PGW
SCOs were detected up to 25 feet south of the release point in samples collected between the dry
well and site building.
Metals and SVOCs were also detected in soil samples from boring SB-013, with the highest
concentrations reported in the 10 to 13 fbg sampling interval. Arsenic, barium, cadmium, lead,
mercury, selenium, and silver were detected in the 10 to 13 fbg interval at concentrations that
exceeded the PPH and/or PGW. The concentrations of metals at this depth were an order of
magnitude higher than those reported for samples collected at 15 fbg to 25 fbg. With the
exception of cadmium, the concentrations of metals detected in samples from below 13 fbg did
not exceed the PPH or PGW.
The concentrations of three SVOCs (naphthalene, beta-methylnaphthalene, and 2,4,5trichlorophenol) detected in the 10 to 13 fbg sampling interval of boring SB-013 exceeded the
PPH or PGW. No SVOCs were detected above laboratory reporting limits in a deeper sample
collected from the same boring at 22.5 to 25 fbg.
Soil Vapor
The highest concentrations of TCE and TCA in soil vapor within AOC 7 were detected at 83,000
micrograms per cubic meter (µg/m3) and 160,000 µg/m3, respectively. Associated degradation
products, including cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, 1,1-dichloroethylene,
and 1,1-dichloroethane, were also detected at elevated concentrations within AOC 7, by
comparison with soil vapor results for other areas of the Site.
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2.

DESCRIPTION OF REMEDY

This section summarizes the goals and implementation of the dry well and source soil removal
IRM. As previously stated, the IRM was implemented in accordance with the Request for
Approval of IRM letter submitted by LEA on October 30, 2009.
2.1

Remedial Action Objectives

The goals of this IRM were to:
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•

Removal of the dry well and piping;

•

Removal of the most heavily contaminated soil in the immediate vicinity of the dry well
that exceeded the PPH and PGW SCOs to a depth of 15 feet; and

•

Decrease the mass of VOCs remaining in-situ that would require further remediation
through thermally-enhanced soil vapor extraction (SVE).
Description of Interim Remedial Measure

The IRM was conducted between March 1, 2010 and March 10, 2010. Construction activities
were completed by Loureiro Contractors, Inc. (LCI), a wholly owned subsidiary of LEA.
Construction oversight and environmental sampling was completed by a Loureiro NY field
scientist.
The IRM included the removal of the dry well, associated piping, and a limited volume of
impacted soil surrounding the former structure. Post-excavation confirmatory soil samples were
collected from the base and sidewalls of the excavation. After sampling was completed, the area
was backfilled to grade and paved.
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3.

CONSTRUCTION OVERSIGHT AND PERMITTING

This section summarizes the parties involved in the construction of the IRM and the permits that
were obtained from federal, state, and local agencies.
3.1

Contractors and Consultants

Remedial activities at the Site were overseen by Loureiro NY on behalf of Black & Decker.
Construction services were provided by LCI. Subcontractors were utilized as necessary to
ensure successful completion of the project. A list of subcontractors and their associated tasks is
provided below.
•

Delta Geophysics of Catasauqua, Pennsylvania
o Conducted underground utility locating using ground-penetrating radar and other
techniques.

•

Mueser Rutledge Consulting Engineers
o Prepared excavation plans that were submitted to New York City Department of
Buildings (NYCDOB) to obtain the required work permit.

•

Loureiro Contractors, Inc. of Plainville, Connecticut
o Performed excavation and site restoration activities.

•

Frederick R. Pokorny of Huntington, New York
o Provided surveying services as a New York licensed land surveyor.

3.2

Permits

Prior to the start of remedial activities, all necessary permits were obtained from state and city
agencies. No federal permits were required. Copies of permits and approvals are included in
Appendix B. All State Environmental Quality Review Act requirements and all substantive
compliance requirements for attainment of applicable natural resource were achieved during this
IRM.
The specific state and city requirements that were fulfilled are discussed in Sections 3.2.1 and
3.2.2 below.
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3.2.1

State Requirements

The IRM was conducted under a Stipulated Agreement between Black & Decker and NYSDEC
that was entered into in June 2009. Under the stipulated agreement, Black & Decker was not
required to obtain any permits from NYSDEC to implement the selected remedy. As previously
indicated, a Request for IRM was deemed acceptable by NYSDEC in a letter dated November 3,
2009.
3.2.2

City Requirements

A permit was obtained from NYCDOB to excavate the dry well and associated piping. The
work permit was issued on February 1, 2010 as Permit Number 420104032-01-EW-0T.
Because the Site has an Environmental Designation (E-163), any permits filed at the NYCDOB
required review and approval from the New York City Office of Environmental Remediation
(NYCOER). Copies of previous environmental reports prepared for the Site, including a copy of
the Request for IRM and NYSDEC acceptance letter, were provided to NYCOER by LEA.
NYCOER determined that the excavation activities outlined in the IRM did not pose a significant
potential environmental concern and/or potential pathway of exposure and issued a Notice of No
Objection under NYCDOB Job Filing No. 420104032, dated December 10, 2009.
No additional city requirements were identified. Copies of the aforementioned permits and
approvals are provided in Appendix B.
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4.

ANCILLARY IRM ELEMENTS

This section summarizes the activities that were conducted in support of the IRM such as health
and safety, site controls, air monitoring, and reporting.
4.1

Health & Safety

A site-specific health & safety plan (HASP) was submitted as an appendix to the RAWP dated
November 2009. The RAWP was approved by NYSDEC in March 2010, prior to the
implementation of this IRM. The HASP identified the roles and responsibilities of field
personnel, the job hazards associated with each major task of the remediation system installation,
hazard mitigation measures, site management controls, decontamination procedures, and
emergency plan controls.
4.2

Community Air Monitoring Plan

A Community Air Monitoring Plan (CAMP) was implemented prior to the start of excavation
activities. The purpose of the CAMP is to define the safety measures and procedures necessary
to limit the potential for site workers, visitors, and members of the surrounding community to be
exposed to airborne contaminants. The measures implemented during remediation activities
included real-time air monitoring for dust, mists, and aerosols (particulate matter (PM)) and
VOCs. Emissions were monitored at designated locations on the Site using a photoionization
detector (PID) and dust meter.
Continuous monitoring for PM and VOCs was conducted at one location that was upwind of the
excavation area and at one downwind location near the property boundary. The monitoring
equipment was set at a height of approximately four to five feet above the ground surface to
measure the air concentrations within the breathing zone of an average adult. The dust meter
was set to alarm if average PM10 particulate levels (averaged over a 15-minute period) were 100
µg/m3 higher than established background (upwind perimeter) concentrations. The PID was set
to alarm if average total VOCs (averaged over a 15-minute period) were 5 parts per million
(ppm) or higher.
PID readings remained below 5 ppm throughout the course of the project. The 15-minute
average particulate level recorded from the downwind monitoring station did not exceed the 100
µg/m3 threshold.
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4.3

Site Preparation

Prior to commencing construction activities, a site layout depicting the work area, emergency
evacuation route, and truck traffic route was approved by the DeWalt store manager. The
entrance along 57th Street was closed to prevent customers, pedestrians, or vehicles from entering
the work zone. Trucks accessed the Site through the western entrance on Queens Boulevard.
Underground utility locating was performed by Delta Geophysics of Catasaqua, Pennsylvania
prior to the start of ground breaking activities. One-Call, the local utility mark-out agency, was
also contacted to identify any utilities that entered the Site.
4.4

General Site Controls

Specific control measures related to site security and record keeping are discussed in this section.
4.4.1

Site Security

The work zone, which consisted of the eastern half of the parking lot, was demarcated clearly
with cones and the 57th Street entrance was closed to vehicle and pedestrian access. The parking
lot was secured within a chain link fence. The two sets of gates, at the Queens Boulevard and
57th Street entrances, were locked at the end of the work day to prevent pedestrians from entering
the work zone after hours.
4.4.2

Record Keeping

The site-specific HASP was maintained on-site at all times. All site personnel, as well as
individuals that visited the Site, were required to sign the Health & Safety Acceptance Form that
was included as Appendix A of the HASP. The emergency management plan, list of emergency
contacts, directions to the hospital, and material safety data sheets were all maintained in the
HASP binder.
Each morning, the Loureiro NY Health & Safety Officer conducted a daily health and safety
briefing to go over relevant job hazards and to layout the scope of work to be completed that day.
The following topics were discussed during the daily health and safety briefings, as appropriate:
o The level of personal protective equipment (PPE) required for each task and the
decontamination procedures to be utilized.
o The monitoring requirements and threshold levels that require a change in PPE.
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o A review of emergency procedures to be instituted in the event of an accident or incident,
including but not limited to personnel responsibilities, communications, first aid, and
reporting procedures.
o A review of the adequacy of the health and safety measures and procedures to be, noting
any deficiencies in the health and safety program or in worker compliance with the
program.
All personnel who performed intrusive site work involving the potential for exposure to chemical
hazards met all of the Occupational, Safety, and Health Administration training requirements for
Hazardous Waste Operations and Emergency Response, found in Title 29, Part 1910.120 of the
Code of Federal Regulations.
4.5

Reporting

The work conducted on Site each day was documented in Daily Field Reports. Status updates
were also provided to Ms. Jennifer Kann, the NYSDEC project manager, via phone or email on a
regular basis.
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5.

SUMMARY OF EXCAVATION ACTIVITIES

This section summarizes the excavation and site restoration activities that were conducted as part
of the IRM.
5.1

Drywell and Contamination Soil Removal

An approximately 30-feet section of underground piping was uncovered at a depth of
approximately 5.5 fbg. The pipe appeared to be in fair condition and was constructed of 6-inch
diameter ductile iron. The pipe was cut and capped 4.5-feet north of the site building and
removed in sections. No unusual odors were noted during the removal process.
A pre-cast dry well was uncovered at a depth of approximately 5 fbg beneath the eastern portion
of the parking lot. The structure was widest at the base and did not appear to have a solid
bottom. After the dry well was removed, soil from an area centered on the dry well, measuring
approximately 12-feet by 15-feet, was excavated to a depth of 15-feet below grade.
All excavated materials were loaded directly into 20-cubic yard roll-off containers that were
staged on the Site. The dry well and piping were characterized as characteristically hazardous
debris due to the presence of chlorinated solvents. Soil generated during excavation activities
was pre-characterized using analytical data from borings previously completed within the
remediation area. Additionally, excavated soils were screened with a PID throughout the IRM
process. Hazardous and non-hazardous soils were segregated and placed in separate roll-off
containers.
5.1.1

Equipment Decontamination and Residual Waste Management

All subcontractor’s equipment was inspected upon arrival to ensure that it was decontaminated
prior to being mobilized to the Site. A dry decontamination procedure was used for cleaning
excavation equipment. Visible debris was removed from tools and equipment via a hand brush
over polysheeting.
5.1.2

Nuisance Controls

All hazardous and non-hazardous soil was segregated and placed in 20-yard roll-off containers
stored on-site. The roll-off containers were covered at the end of each work day to control dust
and to minimize odors. The CAMP was also used to ensure that soil management activities were
not impacting the surrounding community with regard to dust and VOC emissions.
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5.2

Surveying

The final limits of the excavation, as well as the location of each post-excavation confirmatory
soil sample, were surveyed relative to a horizontal and vertical datum that had been established
for the Site. All elevations were referenced to the National Geodetic Vertical Datum 29. Survey
information used to locate sampling points and other pertinent features on the Site were
transferred to AutoCAD drawings, which served as the base maps for data presented in this
report. Surveyed locations are shown on Figure 1-2.
5.3

Disposal of Construction-Generated Waste

A total of 106.13 tons of characteristically hazardous soil and debris were removed from the Site.
The hazardous waste roll-off containers were transported by Freehold Cartage Inc. to the
Horizon Environment, Inc. facility in Quebec, Canada. A total of 97.42 tons of non-hazardous
soil were transported by United Industrial Services to the Bridgeport United Recycling facility in
Bridgeport, Connecticut. Copies of waste manifests are provided as Appendix C.
5.4

Backfill and Restoration Activities

The excavation was backfilled with 1.25-inch processed stone that was obtained from the O&G
Industries, Inc. quarry in Danbury, Connecticut. The clean fill was compacted in 8-inch lifts, as
specified in the excavation plans approved by NYCDOB.
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6.

POST-EXCAVATION CONFIRMATORY SOIL SAMPLING

A total of four confirmatory soil samples and one duplicate sample were collected from the base
and sidewalls of the excavation. Soil sampling was conducted in accordance with the conditions
described in the NYSDEC approval letter dated November 3, 2009.
6.1

Soil Sampling Methods

Two samples were collected from the base of the southern wall of the excavation (BSW-CS-01
and BSW-CS-02) and two from the base of the excavation (BE-CS-03 and BE-CS-04). All
confirmatory soil samples were collected from a depth of 15 fbg. Soil sample locations are
shown on Figure 1-2.
Soil samples were placed directly into containers provided by the laboratory. All soil samples
were obtained in accordance with the LEA SOP for Soil Sampling. Soils collected specifically
for VOC analysis were collected and preserved in accordance with the LEA Standard Operating
Procedure for Collecting and Preserving Soil and Sediment Samples for Laboratory
Determination of Volatile Organic Compounds. LEA Standard Operating Procedures are
provided in Appendix D. Each sample container was properly labeled and identified on the
corresponding chain-of-custody form using a unique sample identification number. The sample
containers were then placed on ice in a cooler. Custody of the samples was transferred at the
Site to a laboratory courier, following proper chain of custody documentation.
6.2

Soil Analytical Methods

Spectrum Analytical is accredited under the National Environmental Laboratory Accreditation
Conference and is certified under the New York State Environmental Laboratory Approval
Program (Lab ID No. 11840) for soil, groundwater, and air analyses. Soil samples and the
corresponding quality assurance/quality control (QA/QC) samples for one or more of the
following parameters were analyzed by Spectrum: VOCs using United States Environmental
Protection Agency (EPA) Method 8260 plus 10 tentatively identified compounds (TICs), SVOCs
using EPA Method 8270 plus 20 TICs, and total Resource Conservation and Recovery Act 8
metals plus hexavalent chromium using the 6000/7000 series of EPA SW-846 analytical
methods.
6.3

Summary of Analytical Results

Multiple VOCs, SVOCs, and metals were detected in the confirmatory soil samples, with
chlorinated VOCs reported at the highest concentrations. The constituents detected in soil are
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summarized in Table 6-1. Chlorinated VOCs including TCA, TCE, 1,1-dichloroethane (1,1DCA), and cis,1,2-dichloroethylene (cis-1,2-DCE) were detected in all four post-excavation
confirmatory soil samples.
Petroleum-related VOCs 1,2,4-trimethylbenzene and 1,3,5trimethylbenzene were reported in the two bottom samples. The following is a list of the VOCs
detected at the highest concentrations:
•

1,2,4-trimethylbenzene - 65,900 µg/kg

•

1,3,5-trimethylbenzene - 35,500 µg/kg

•

Propylbenzene – 4,670J µg/kg

•

TCA - 4,180,000J µg/kg

•

1,1-DCA – 50,700 µg/kg

•

cis-1,2-DCE - 55,800 µg/kg

•

TCE – 2,840,000J µg/kg

A “J” qualifier indicates that the data may be estimated due to a QA/QC non-conformance. All
QA/QC issues are summarized in a data usability summary report (DUSR) that will be included
in the Final Engineering Report that will be submitted for the Site.
All of the VOCs listed above were detected in one or more post-excavation confirmatory soil
samples at concentrations that exceeded the PPH and/or PGW SCOs. Several samples were
diluted by the laboratory due to the presence of high concentrations of VOCs such as TCE and
TCA. The dilution resulted in elevated reporting limits that exceeded the SCOs for certain
compounds such as vinyl chloride. VOC impacted soils that remained in-situ following the Dry
Well and Source Soil Removal IRM were remediated at a later date using thermally-enhanced
SVE.
Metals were also detected in the post-excavation confirmatory soil samples at the following
maximum concentrations:
•

Arsenic – 7.12 milligrams per kilogram (mg/kg)

•

Barium – 131 mg/kg

•

Cadmium – 11.8 mg/kg
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•

Hexavalent Chromium – 4.26J mg/kg

•

Total Chromium – 72.5 mg/kg

•

Lead – 450 mg/kg

•

Mercury – 0.446 mg/kg

•

Selenium – 2.73 mg/kg

The concentrations of cadmium and lead exceeded the PPH SCOs of 2.5 mg/kg and 400 mg/kg,
respectively. Cadmium also exceeded the PGW SCO of 7.5 mg/kg. Cadmium was the only
metal detected in samples collected from the vadose zone at depths greater than 15 fbg. The
reported concentrations of cadmium at depth were an order of magnitude lower by comparison
with results for samples collected directly below the base of the drywell. Furthermore, cadmium
was not detected in groundwater samples at concentrations that exceed the NYSDEC Water
Quality Standards.
A total of 51 SVOCs, 42 of which were identified by the laboratory as tentatively identified
compounds (TICs), were detected in post-excavation confirmatory soil samples. The nine
individual compounds that were not reported as TICs were detected at concentrations less than
3,000 µg/kg. Beta-methylnaphthalene was detected in two samples at concentrations that
exceeded the PGW SCO of 410 µg/kg.
Although metals and SVOCs remain in soil at depths below 15 fbg, they are not considered to
represent a source of contamination. Residual contamination present at depth greater than 15 fbg
will be managed pursuant to a Site Management Plan. Groundwater beneath the Site will be
restricted by means of institutional controls to prevent future use. For the reasons stated above,
the SCOs for metals and SVOCs do not apply to soil greater than 15-fbg.
Additional details relating to the post-remediation soil sampling program will be provided in the
Final Engineering Report for the Site.
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7.

CONCLUSIONS

The dry well removal IRM was conducted in accordance with the plans previously submitted and
deemed acceptable by NYSDEC. The remedial action achieved the following goals:
•

Removal of the dry well and piping;

•

Removal of the most heavily contaminated soil in the immediate vicinity of the dry well
that exceeded the PPH and PGW SCOs to a depth of 15 feet; and

•

Decrease the mass of VOCs remaining in-situ that would require further remediation
through thermally-enhanced soil vapor extraction (SVE).

The construction and operation of the thermally-enhanced SVE system is documented in a
separate Construction Completion Report.
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DETAIL VIEW

TABLE

Table 6-1
SUMMARY OF CONSTITUENTS DETECTED IN POST-EXCAVATION CONFIRMATORY SOIL SAMPLES
DeWalt Service Center, 56-15 Queens Boulevard, Woodside, New York

Constituent
Date Metals Analyzed
Date of Metals SPLP Analysis
Date Semivolatile Organics Analyzed
Date Organics Analyzed
Metals
Arsenic
Barium
Cadmium
Cadmium (SPLP)
Chromium, Hexavalent
Chromium, Total
Lead
Mercury
Selenium
Semi-Volatile Organic Compounds
1,2,3-Trimethylbenzene*
1,4-dichloro-2,5-dimethylbenzene*
1-(1-methylcyclohexyl)-ethanone*
2,2,6-trimethyl-decane*
2,2,7,7-Tetramethyloctane*
2,4-Dimethylheptane*
2,6-Dimethyloctane*
3-Methyldecane*

Printed on 10/8/2013

Location ID
BE-CS-03
BE-CS-04
BE-CS-04 BSW-CS-01 BSW-CS-02
Sample ID
1138954
1138955
1138956
1138952
1138953
Sample Date
3/5/2010
3/5/2010
3/5/2010
3/5/2010
3/5/2010
Sample Time
12:25
12:30
12:30
12:15
12:20
Sample Depth
15'
15'
15'
15'
15'
Laboratory
Spec
Spec
Spec
Spec
Spec
Lab. Number SB08902-03 SB08902-04 SB08902-05 SB08902-01 SB08902-02
Units
3/19/2010
3/19/2010
3/19/2010
3/19/2010
3/19/2010
3/29/2010
3/14/2010
3/14/2010
3/14/2010
3/14/2010
3/14/2010
3/13/2010
3/13/2010
3/13/2010
3/13/2010
3/13/2010
mg/kg
mg/kg
mg/kg
mg/L
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

4.2
82.6
6.31

4.62
90.1
7.22

1.41
72.5
210
0.258
2.64

37.7
294
0.354
1.8

7.12
131
11.8
0.0007 J
4.26 J
50.3
450
0.446
2.73

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

8250 J
3380 J
4220 J
13100 J
5780 J
8680 J
6360 J
4500 J

3270 J

3830 J

20400 J
5870 J

9950 J
6360 J

1.52
30.6
0.58

1.32 J
30.1
0.452 J

11.4 J
17.5
0.0084 J
1.5

1.25
14.3
15.5
0.0105 J
1.7
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Table 6-1
SUMMARY OF CONSTITUENTS DETECTED IN POST-EXCAVATION CONFIRMATORY SOIL SAMPLES
DeWalt Service Center, 56-15 Queens Boulevard, Woodside, New York

Constituent
4-Methylnonane*
5-Ethyl-m-Xylene*
5-ethyl-2,2,3-trimethyl-heptane*
Benzene,1,2,4,5-tetramethyl-*
Benzyl Butyl Phthalate
Bis (2-ethylhexyl) phthalate
Decane*
Dibutyl Phthalate
Fluoranthene
Isodurene*
Naphthalene
Nonane*
Octane,2,7-dimethyl-*
Phenanthrene
Propylbenzene*
Pyrene
Stearic acid*
Tetracosane*
Tritetracontane*
Undecane*
alpha-Methylnaphthalene
beta-Methylnaphthalene
decahydro-2-methylnaphthalene*

Printed on 10/8/2013

Location ID
BE-CS-03
BE-CS-04
BE-CS-04 BSW-CS-01 BSW-CS-02
Sample ID
1138954
1138955
1138956
1138952
1138953
Sample Date
3/5/2010
3/5/2010
3/5/2010
3/5/2010
3/5/2010
Sample Time
12:25
12:30
12:30
12:15
12:20
Sample Depth
15'
15'
15'
15'
15'
Laboratory
Spec
Spec
Spec
Spec
Spec
Lab. Number SB08902-03 SB08902-04 SB08902-05 SB08902-01 SB08902-02
Units
ug/kg
3060 J
4900 J
ug/kg
5860 J
ug/kg
16200 J
35100 J
ug/kg
3510 J
5570 J
4940 J
ug/kg
277 J
339 J
388 J
ug/kg
2050
2230
2540
80.2 J
52.9 J
ug/kg
18800 J
26200 J
28800 J
ug/kg
470 J
611 J
657 J
ug/kg
152 J
ug/kg
4410 J
ug/kg
877
1170
1350
ug/kg
2630 J
4640 J
ug/kg
8740 J
ug/kg
132 J
151 J
181 J
ug/kg
4160 J
4670 J
3660 J
ug/kg
173 J
ug/kg
4890 J
4170 J
3640 J
ug/kg
14600 J
ug/kg
6420 J
ug/kg
23800 J
28900 J
33400 J
ug/kg
229 J
302 J
326 J
ug/kg
385 J
519 J
603 J
ug/kg
3090 J
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Table 6-1
SUMMARY OF CONSTITUENTS DETECTED IN POST-EXCAVATION CONFIRMATORY SOIL SAMPLES
DeWalt Service Center, 56-15 Queens Boulevard, Woodside, New York
Location ID
BE-CS-03
BE-CS-04
BE-CS-04 BSW-CS-01 BSW-CS-02
Sample ID
1138954
1138955
1138956
1138952
1138953
Sample Date
3/5/2010
3/5/2010
3/5/2010
3/5/2010
3/5/2010
Sample Time
12:25
12:30
12:30
12:15
12:20
Sample Depth
15'
15'
15'
15'
15'
Laboratory
Spec
Spec
Spec
Spec
Spec
Lab. Number SB08902-03 SB08902-04 SB08902-05 SB08902-01 SB08902-02
Constituent
Units
m-Ethyltoluene*
ug/kg
6450 J
9670 J
8200 J
n-Dodecane (C12)*
ug/kg
9370 J
10500 J
12500 J
1,3,5-Trimethylbenzene*
ug/kg
10500 J
1,3,8-p-Menthatriene*
ug/kg
9100 J
9810 J
1-methyl-2-propyl-cyclohexane*
ug/kg
4330 J
2,2,5,5-Tetramethylhexane*
ug/kg
14200 J
2,2,7-Trimethyldecane*
ug/kg
6230 J
3,7-Dimethyldecane*
ug/kg
15100 J
4-Ethyloctane*
ug/kg
9320 J
6220 J
5-Methyl-2-(1-methylethyl)-1-Hexanol*
ug/kg
9410 J
Oleic acid*
ug/kg
4590 J
5360 J
Tetradecane*
ug/kg
7160 J
2,2,3,4-Tetramethylpentane*
ug/kg
7670 J
2,6,10-Trimethyldodecane*
ug/kg
11800 J
3,3-dimethylhexane*
ug/kg
28600 J
3-Methylnonane*
ug/kg
21800 J
4-methylundecane*
ug/kg
2870 J
Tetratetracontane*
ug/kg
7620 J
Trans-4a-Methyldecahydronaphthalene* ug/kg
2910 J
p-Ethyltoluene*
ug/kg
2910 J
Volatile Organic Compounds
1,1,1-Trichloroethane
ug/kg
3330000
1980000 J
4180000 J
2650
2360
1,1-Dichloroethane
ug/kg
46000
22900
50700
53.4
53.9

Printed on 10/8/2013
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Table 6-1
SUMMARY OF CONSTITUENTS DETECTED IN POST-EXCAVATION CONFIRMATORY SOIL SAMPLES
DeWalt Service Center, 56-15 Queens Boulevard, Woodside, New York

Constituent
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Trichloroethylene
cis-1,2-Dichloroethylene
1-methyldecahydronaphthalene*

Location ID
BE-CS-03
BE-CS-04
BE-CS-04 BSW-CS-01 BSW-CS-02
Sample ID
1138954
1138955
1138956
1138952
1138953
Sample Date
3/5/2010
3/5/2010
3/5/2010
3/5/2010
3/5/2010
Sample Time
12:25
12:30
12:30
12:15
12:20
Sample Depth
15'
15'
15'
15'
15'
Laboratory
Spec
Spec
Spec
Spec
Spec
Lab. Number SB08902-03 SB08902-04 SB08902-05 SB08902-01 SB08902-02
Units
ug/kg
62200
38200
65900
55.9
ug/kg
33400
20400
35500
ug/kg
2430000
1270000 J
2840000 J
2120
2070
ug/kg
40400
20200
55800
113
127
ug/kg
234 J

Notes:
"J" - denotes an estimated value
"*" - denotes a tentatively identified compound

Printed on 10/8/2013
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APPENDIX A
Interim Remedial Measure Request for Approval and NYSDEC Response

Figure

APPENDIX B
Permits and Agency Approvals

OFFICE OF ENVIRONMENTAL REMEDIATION
253 Broadway - 14th Floor
New York, New York 10007
Daniel Walsh, Ph.D.
Director
Tel: (212) 788-8841
Fax: (212) 788-2941

NOTICE OF NO OBJECTION
DOB Job Filing No. 420104032
December 10, 2009
Ira Gluckman, R.A.
Queens Borough Commissioner
NYC Department of Buildings
120-55 Queens Boulevard
Kew Gardens, NY 11424
Re:

56-15 Queens Boulevard - Hazardous Materials, Air Quality & Noise “E” Designations
E-163: Block 1329, Lot 1, Queens CD 2
Maspeth-Woodside Rezoning– CEQR # 06 DCP 065Q
OER Project # 10EHAN140Q

Dear Commissioner Lee:
The New York City Office of Environmental Remediation (OER) has reviewed the November 2009 certified project
description and drawings prepared by Loureiro Engineering Associates for the above referenced site. These drawings
were prepared on behalf of Linda Biagioni for Black & Decker (the applicant) to excavate a buried concrete structure
(a drywell) and the surrounding soils at the discretion of the NYSDEC. The excavated soil should be properly
disposed in accordance with all applicable NYSDEC regulations and should not be reused for backfilling or grading
purposes. Upon completion of the excavation activities, the consultant will submit a detailed Interim Remedial
Measures report to NYSDEC. As per the applicant, there will be minor soil disturbance/excavation but no change of
use/occupancy or egress as a result of the proposed work. An “E” designation for Hazardous Materials, Air Quality
and Noise (E-163) was placed on the subject parcel by the NYC Department of City Planning as part of the MaspethWoodside Rezoning action (CEQR # 06 DCP 065Q).
Based on review of the submitted documentation, it does not appear that a significant potential environmental concern
and/or a potential pathway of exposure exist at the site as a result of the proposed excavation work. Therefore, OER
has no objection for the applicant to excavate the buried concrete structure (a drywell) and the surrounding
contaminated soil as proposed. The Hazardous Materials, Air Quality and Noise “E-163” designations assigned to the
subject property should not be removed from the Zoning Maps and requirements should remain for any future work,
soil disturbance, or development at the site that would require OER review and approval.
If you have any questions or comments, please contact Michael Mandac at 212-676-0754.

Sincerely,

Daniel L. Cole, P.G.
Bureau Chief, E - Designation Program
cc:

D. Walsh, S. Chawla, M. Bertini, M. Mandac, PMA-OER
Robin McKinney, Loureiro – rlmckinney@loureiro.com
Jennifer Kann, NYSDEC – jkkann@gw.dec.state.ny.us

APPENDIX C
Waste Disposal Documentation

APPENDIX D
LEA Standard Operating Procedures
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Collecting and Preserving Soil and Sediment Samples for
Laboratory Determination of Volatile Organic Compounds

1.

Purpose and Scope
1.1.

Background

Volatile organic compounds (VOCs) are lost from soil and sediment samples (hereinafter
referred to as soil samples) due to volatilization and biodegradation during collection,
storage and analysis. This leads to low-biased results. Some commonly used techniques
are prone to relatively large losses and results that are potentially biased quite low. Such
techniques involve collection of disturbed soil samples and storage in soil jars without
air-tight seals. This standard operating procedure (SOP) describes soil sample collection
and preservation techniques designed to minimize such losses. The procedure below has
been adapted from the referenced guidance document issued by the Connecticut
Department of Environmental Protection (DEP, February 2006).
2.

Definitions
2.1.

En Core® Sampler: is a disposable volumetric sampling device designed to assist
field personnel in taking soil samples with minimal handling and maximum
accuracy. (Example Supplier: En Novative Technologies, Inc. Telephone
number: 888-411-0757)

2.2.

Low Concentration Samples: the specific concentration may vary between
laboratories, but generally “low” refers to a concentration below approximately
200 µg/kg.

2.3.

High Concentration Soil Samples: the specific concentration may vary between
laboratories, but generally “high” refers to any concentration greater than 200
µg/kg.

2.4.

Undisturbed samples are those for which the sampling device minimizes break-up
of the structure of the soil to the extent practicable. Undisturbed samples can be
collected using such techniques as:
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•
•
•
3.

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

4.

Coring, such as the methods utilizing split-spoon sampling devices,
MacroCores ™, and large-bore direct-push samplers;
Bulk sampling, for example, undisturbed soil volumes collected using a
backhoe bucket from sidewalls of trenches and excavations where direct
access to the sampling location (sidewall or bottom) is not safe; and
Direct collection of sub-samples from the subsurface.

Equipment
Electronic field balance accurate to 0.1 grams.
Water.
Methanol.
Sodium bisulfate solution.
Magnetic stir bar.
VOA vials (40 ml).
20 gram sample container (for percent solids). A different size container may also be
suitable.
En Core®-type Sampler (5, 10 and 25 gr samplers).
Decontamination solutions, including distilled water, 10 percent methanol, 10 percent
nitric acid.
Clean disposable gloves.
Re-sealable bags.
Utility knife.
Stainless steel spatula or dedicated wood spatula.
Paper towels.
Indelible ink marker.
Field paperwork.
Chain of custody seals and sample labels.
Preliminary Sampling Procedures
4.1.

Sample Bottles
4.1.1.

It is recommended that a laboratory request form be completed and
submitted to the laboratory with the following information:
• Project name.
• LEA commission number.
• Date of submittal and date needed.
• Quantity of sample locations and sample points at each location.
• Type(s) of samples.
• Analytes, detection limits and QA/QC needed.
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• Cooler(s) required.
• Number of chain of custody forms requested.

4.2.

4.3.

4.1.2.

Check bottles against laboratory request form for completeness. The
bottles and/or En Core®-type Sampler should also be checked for
damage and cleanliness. Confirm with laboratory personnel the
adequacy of the preservatives used.

4.1.3.

The total number of sample sets shall be increased by 10 percent to
allow for possible breakage during transport to sites or other
contingencies. At a minimum one additional sample bottle set shall be
obtained per event.

4.1.4.

Obtain preprinted labels and paperwork through the LEA information
management system.

4.1.5.

Label/date bottles and/or En Core®-type Sampler in the field prior to
sample collection. Check for accuracy.

4.1.6.

A cooler should be obtained from the laboratory and adequate ice or
cold packs should be provided to ensure that the collected samples
remain at 4 degrees Celsius during transport. Packing material should
also be obtained to ensure against breakage during transport.

Site Preparation
4.2.1.

A level table shall be placed within the exclusion zone and covered
with polyethylene sheeting.

4.2.2.

Decontaminated spatulas shall be placed on the table. Sample bottles
and En Core®-type Sampler shall be placed in a convenient location
and in order of sample collection.

4.2.3.

PID and plastic bags shall be placed on the table for VOC screening, if
necessary.

Cleaning and Decontamination
4.3.1.

Prior to collecting a soil sample, the LEA representative will ensure
that all necessary sampling equipment is clean and decontaminated
according to the procedure outlined in Section 4.1.3.3 or according to
the site specific work plan if different than below. Disposable
equipment does not have to be decontaminated.
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4.4.

4.3.2.

Upon completion of all sampling requirements and prior to leaving the
site, all equipment used for sampling shall be cleaned and
decontaminated according to the procedure outlined in Section 4.2.3 or
according to the site specific work plan if different than below. All
generated decontamination fluids shall be containerized and disposed
of in accordance with the site-specific work plan and all municipal,
state, and federal requirements.

4.3.3.

The decontamination procedure of durable sampling equipment will be
accomplished via swabbing the surfaces with a solvent. The order of
decontamination is as follows:
Detergent swab.

•

DI water rinse.

•

Hexane rinse (to be used if separate-phase petroleum product,
other than gasoline is present).

•

DI water rinse.

•

10 percent nitric acid rinse (to be used only when metals are
suspected as potential contaminants).

•

DI water rinse.

•

Methanol rinse (less than 10 percent solution).

•

Air dry.

Personal Protective Equipment
4.4.1.

4.5.

•

All personal protective equipment (PPE) should be donned and
maintained in accordance with the site-specific work plan or health
and safety plan during all sampling procedures. In the event that no
PPE has been specified for a particular sampling event, disposable
latex gloves should be donned, as a minimum, during all sampling
procedures. All LEA cardinal rules shall be followed. At a minimum,
steel-toe shoes, hard hats, and safety glasses shall be worn at all times,
as well as the company-provided vest. Noise protection is required
when drilling equipment operate in the vicinity.

Overview of Sampling Approach
The soil sample collection procedure for determination of VOCs is a two-step
process:
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Step 1 – Collect an undisturbed soil sample, as defined below, from the
subsurface, or expose the targeted area from where a sub-sample for laboratory
analysis will be collected,
Step 2 – Collect a representative sub-sample from the undisturbed sample or
directly from the exposed subsurface.
4.6.

Collection of Undisturbed Samples
When collecting samples for laboratory determination of VOCs, the device used
to collect the undisturbed soil sample shall be removed as soon as possible from
the subsurface; and most importantly, the sub-samples that are intended for
VOC determination must be collected as soon as possible (ideally within five
minutes of collection of the undisturbed sample) to reduce loss of VOCs due
to volatilization. Attempts must be made to further minimize loss of VOCs by
managing the sample collection environment (i.e. limiting sun, wind, heat, etc.).
Planning and careful preparation are critical for a successful sampling event.
Checklists should be used to ensure that all necessary equipment and supplies are
present and in proper working order and that the following conditions are
achieved:
•

Undisturbed soil to be collected for sub-sampling should be collected in a
manner that controls the acquisition of the samples such that they do not
“stack up” awaiting logging and sub-sampling;

•

Cores should not be stored in small- or large-diameter sampling devices or
capped liners (brass, acetate, lexan, polycarbonate etc.);

•

Cores should not be exposed to extreme weather conditions, such as direct
sunlight, rain and wind, and sub-sample collection should occur in an area that
minimizes exposure to the elements (e.g. under cover, shady areas); and

•

Undisturbed soil samples cannot be transferred from the core sampler to a
secondary container (empty sample bottle, re-sealable bag, aluminum foil, or
sampling bowls) for future sample collection.

Leaving samples in core tubes, split-spoons, covered liners, or intermediate
containers will lead to VOC losses and will thus yield poor quality data.
To the extent practicable, undisturbed samples should always be collected.
However, in some cases, collection of a disturbed sample using a hand auger may
be necessary to characterize source areas or other critical locations. If disturbed
soil samples must be collected, the rationale for collecting such disturbed samples
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must be provided. However, under no circumstances should a sub-sample be
collected from a disturbed sample that was previously used for field-screening
purposes.
4.7.

Collection of the Soil Sub-Sample for Determination of VOCs
Sub-samples are those samples that are submitted to the laboratory for analysis
for VOCs. Sub-sampling of the undisturbed soil sample must be performed using
a dedicated or decontaminated small-diameter sampler. Sub-samples must be
collected as soon as possible from the undisturbed sample (ideally within five
minutes) after the undisturbed soil sample is collected.

5.

Overview of Sub-Sampling Devices
Sub-sampling of the large-diameter or bulk sampling device for VOCs must be
performed with the use of a dedicated or decontaminated small-diameter core sampler.
The small-diameter core sampler should fit inside the mouth of the sample container to
avoid loss of sample, prevent damage to the sealing surfaces or container threads and
ease the soil transfer process.
5.1.

Procedure for Obtaining Test Samples to Determine Sub-Sample Volume
The purge and trap laboratory procedure used to determine volatile organic
compounds requires approximately equal amounts of soil and liquid to be used in
the analysis. If the ratio of soil to liquid is too high, the soil will not be adequately
dispersed in the liquid, leading to poor results. If the amount of soil is too low, the
detection limits will be increased, potentially rendering the results to be of limited
use. It is better to use a slightly lower weight of soil than a higher weight, as the
regulatory limits are, in general, significantly higher than the typical laboratory
reporting limit for volatile analytes.
The small-diameter core sampler must be able to deliver a minimum of 5 grams of
sample (≈ 3 cm3 of sample, assuming a density of 1.7 g/cm3) into a 40-ml VOA
vial. While most small-diameter core samplers can only be used for sampling and
placement into the appropriate sample containers, only the En Core® -type
samplers can be used for sampling, storage, and transportation of the sample to
the laboratory.
It is important that the small-diameter core sampler provide the required mass of
sample material. As such, a test sample (of similar matrix to that being sampled)
may be collected and weighed to determine the amount of soil needed to obtain
the required mass of sample material for each type of small-diameter core sampler
and analytical method.
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5.1.1.

5.2.

The procedure for obtaining a test sample is as follows:
5.1.1.1.

Using a small electronic portable scale with an accuracy of 0.1
grams, weigh the empty small-diameter core sampler (e.g.,
disposable syringe) to the nearest 0.1 grams. The scale must be
calibrated before use and intermittently checked during the day
to ensure accurate weight measurement.
Calibration
information must be recorded in the field logbook. A
translucent cover can be placed over the scale during the
weighing process to negate variations caused by wind.

5.1.1.2.

Push the small-diameter core sampler test sample into the
matrix to collect the required mass of material (3 cm3 should
yield approximately 5 grams of sample [wet weight]).

5.1.1.3.

Wipe clean any soil adhering to the outside of the smalldiameter core sampler before weighing.

5.1.1.4.

If the weight is above the required amount, remove excessive
soil by extruding a small portion of the core and cutting it away
with a decontaminated trowel or spatula. If the weight is
below the weight limit, obtain additional soil by reinserting the
small-diameter core sampler into the soil core. Re-weigh after
each addition or removal of sample from the small-diameter
core sampler until the target weight is attained. Note the
sample volume and amount in the small-diameter core sampler.

5.1.1.5.

Discard the test sample appropriately.

5.1.1.6.

Use the volume of the test sample as a guide in collecting the
appropriately sized sub-sample of a similar matrix. Additional
test samples should be weighed whenever a change in the
matrix is observed.

Overview of Procedure for Collection of Sub-Samples
The goal of soil sampling for the purposes of evaluating concentrations of
contaminants in soil is to obtain a representative soil sample in accordance with
the data quality objectives for the project. Often, this is accomplished using an
appropriate small-diameter core sampler.
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Different sample matrices (e.g., sand, gravel, clay, fill) will be encountered and
may warrant slightly different sub-sampling field techniques. The goal for all
techniques is to collect the sub-sample as quickly as possible while minimizing
disruption. Environmental professionals should use good judgment as to how to
handle samples that do not fit into the samplers and must describe the rationale
for any deviations from this guidance.
The procedure for obtaining soil sub-samples is as follows:
5.2.1.

Once the sampling interval has been selected, trim off the exposed
surface of the matrix to expose a fresh surface. A loss of VOCs from
the surface of the matrix will occur even if the matrix has been
exposed for a short period of time (during screening, etc.). Removal of
the unwanted surficial material can be accomplished by scraping the
matrix surface with a decontaminated spatula or trowel. Soil sampling
must commence immediately once a fresh surface has been exposed.

5.2.2.

If hand augering, collect the sub-sample directly from the bottom of
the hand auger immediately after pulling it from the ground. Do not
attempt to remove the soil from the hand auger first. Hand augering
may be needed occasionally to establish utility clearance.

5.2.3.

Using the test sample as a guide, push the small-diameter core sampler
into the matrix to collect a volume of material that will yield the
required mass of sample (wet weight) as determined by the analytical
method.

5.2.4.

Depending upon the texture, depth or moisture content, insert the
small-diameter core sampler straight into the matrix, on an angle.
Multiple insertions can be made to obtain the required sample weight.

5.2.5.

After sample collection, wipe the outside of the small-diameter core
sampler to remove any excess material adhering to the barrel.

5.2.6.

Immediately open the sample container and extrude the soil core into
the sample container that will be submitted to the laboratory. Avoid
splashing any preservative, if present, out of the sample container by
holding the container at an angle while slowly extruding the soil core
into the sample container. Do not immerse the small-diameter core
sampler into the preservative. If an En Core®-type sampler is to be
used for storage and shipment, prepare the sampler for shipment
according to manufacturers instructions.
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6.

5.2.7.

Collect the required number of sample containers or En Core® -type
samplers based on the chosen preservation and analytical methods, as
discussed in the subsequent section on soil preservation methods.

5.2.8.

Include an additional sample for determination of soil moisture content
and sample screening.

5.2.9.

Ensure the threads and cap of the sample container or En Core®-type
sampler are free of soil particles. Use a clean paper towel to remove
soil particles from the threads and sealing surface of the sample
container or En Core® -type sampler. The presence of soil particles
will compromise the container’s seal and may result in loss of
preservative or VOCs. This loss ultimately may invalidate the sample
analysis. Always make sure the sample lid is firmly secure.

5.2.10.

Record the laboratory and field identification numbers in the field
notes and on the chain of custody. Record the sample identification
information on the sample container using a suitable marker.
Container labels with wire or rubber band attachments can be used,
provided they can be removed easily for sample weighing. Do not
attach any additional adhesive-backed labels or tape to the sample
containers unless requested by laboratory or specified in manufacturer
instructions. This will increase the weight of the sample container and
the laboratory will not be able to determine the sample weight.

5.2.11.

After sample collection, immediately return the containers to an iced
cooler. Sample containers from different locations should be placed in
separate re-sealable bags to help avoid cross-contamination. The
laboratory sample number or field sample identification number may
be placed on the bag and cross-referenced on the chain of custody.
The laboratory performing the analysis will determine the sample
weight.

Preservation of the Soil Sample
6.1.

Overview of the Soil Preservation Procedure
The preservation of samples for VOC analysis can be initiated either at the time
of sample collection or in the laboratory. This section deals with the preservation
of soil samples in the field using chemical and physical preservation methods.
It is important that the laboratory analytical methods, field preservation methods,
appropriate sample containers and sample holding times are determined prior to
mobilizing to the field. It is also necessary to consider that additional sample
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containers maybe required for various quality control/ quality assurance (QA/QC)
samples such as matrix-spike and matrix-spike duplicates (MS/MSD). The
number of extra containers required varies by laboratory and analytical procedure.
In addition to the various chemical preservation methods, samples must be
physically preserved (e.g. iced or frozen) in the field immediately upon sample
collection. It is important to match up the correct physical preservation method
with the appropriate sample container and field chemical preservation method.
According to USEPA Contract Laboratory Protocol (CLP) Guidance for Field
Samplers, the physical preservation methods are described as:
Iced – soil and sample containers are cooled to 4º ± 2ºC.
Frozen – soil and sample containers are cooled to between -7º to -15º C.
Sample containers that will be frozen should be placed on their side prior to
freezing process to prevent breakage. Additional aliquots for screening and
moisture determination need only be iced and kept cooled at 4º ± 2ºC; these
sample containers should not be frozen. Sample containers and En Core®-type
samplers should not be frozen below -20º C, as the integrity of the container
seals, o-rings and septum may be compromised by the freezing, resulting in the
loss of VOCs upon thawing of the sample.
In addition, the use of dry ice to freeze samples immediately upon sample
collection or for use during shipment is not recommended. Dry ice, which is at a
temperature of -78.5 º C, will lower the temperature of the sample container
below the design specifications, causing damage to the glass, septum, seals, orings, and cap. In addition, dry ice has specific handling, storage and shipping
requirements that outweigh its usefulness to the field sampling team.
6.2.

Sub-Soil Sample Collection Procedures
When collecting soil sub-samples for determination of volatile organic
compounds, up to four types of samples may be required:
•
•
•
•

A high-concentration-level sample (two options)
A low-concentration-level sample (four options)
An SPLP/TCLP sample
A sample for percent solids determination

When the expected VOC concentrations are not known, it is recommended to
collect both the high- and low-concentration samples. The analysis procedure
should be coordinated with the laboratory. For example, one approach would be
to analyze one first (and if needed, the second one).
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Additional samples may be necessary for matrix spikes and matrix spike
duplicates. Field and trip blanks also may be required.
An overview of the various options for sample collection procedures is attached
as
Figure 1.
6.3.

High-Concentration Sub-sample Collection Procedures
There are two options for collection of the high-concentrations sample: collection
of the sample in a methanol preserved VOA vial or using En Core®-type
samplers.
6.3.1. OPTION 1 – High Concentration Sample, Methanol Preservation
Supplies:
•
•
•

Electronic field balance accurate to 0.1 grams
Minimum of one VOA vial (40 ml), pre-weighed and
containing 5 or 10 ml of methanol
Sub-sampling device

6.3.1.1.

Label the vials as appropriate. Do not add excessive labels (e.g.
more weight) to the pre-weighed vials.

6.3.1.2.

Weigh the vials to confirm the recorded vial weight.

6.3.1.3.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.3.1.4.

Obtain a test sample, using the coring device and field balance,
to determine approximately how much volume of soil will
yield equal grams of soil to methanol (5 or 10 ± 1 grams). This
step may be skipped when the amount of soil needed for a
particular matrix at a site has been determined.

6.3.1.5.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.3.1.6.

Rapidly insert the syringe into the soil to obtain the sample.
Quickly extrude the sample into the vial containing the
methanol. Wipe off the threads and cap; seal the vial.
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6.3.1.7.

Using the field balance, weigh and record the weight of the
vial. A record of the weight must be submitted with the
samples to the laboratory.

6.3.1.8.

Place sample in cooler with ice.

6.3.1.9.

Collect separate sample for percent solids, if necessary.

6.3.2. OPTION 2 - High-Concentration Sample, Using En Core®-Type
Samplers
Supplies:
•

6.4.

One 5 or 10-gram En Core®-type Sampler

6.3.2.1.

Label the sample as appropriate.

6.3.2.2.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.3.2.3.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.3.2.4.

Rapidly insert the sampler into the soil to obtain the sample.
Quickly wipe the contact areas to remove any soil particles,
close and seal the device.

6.3.2.5.

Place devices in re-sealable pouch, place in cooler on ice.

6.3.2.6.

Collect separate sample for percent solids, if necessary.

6.3.2.7.

Samples must be frozen, preserved or analyzed within 48 hours
of collection.

Low-Concentration Sub-Sample Collection Procedures
There are four options for collecting low-concentration soil samples:
•
•
•
•

Collection in VOA vials containing water.
Collection in empty VOA vials.
Collection in VOA vials containing sodium bisulfate.
Collection using En Core®-type devices.
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All of the procedures using VOA vials are essentially the same, except for the
media contained in the vial. It should be noted that sodium bisulfate preservation
might lead to formation of acetone in samples containing high amount of humic
material. Additionally, certain analytes, such as styrene, vinyl chloride,
trichloroethylene (TCE), may be decomposed by the bisulfate, leading to lowbiased results. Also carbonate rich soils may effervesce. The effervescing will
result in significant losses of VOCs, and in such cases the sodium bisulfate cannot
be used. Environmental professionals should use caution in using this
preservation technique. For these reasons, the DEP recommends use of the one
of the other low-level preservation options. If the sodium bisulfate
preservation option is used, the data should be considered in relation to the
conceptual site model.
6.4.1.

OPTION 1 - Low-Concentration Sample, Using VOA Vials
Containing Water
Supplies:
•
•
•

Electronic field balance accurate to 0.1 grams.
2 VOA vials (40 ml), pre-weighed and containing 5 ml of
water and a magnetic stir bar.
Sub-sampling device.

6.4.1.1.

Label the vials as appropriate. Do not add excessive labels (e.g.
more weight) to the pre-weighed vials.

6.4.1.2.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.4.1.3.

Obtain a test sample, using the coring device and field balance,
to determine approximately how much volume of soil will
yield 5 grams of soil. Note that the sample weight should be
within 1 gram of the nominal weight, e.g. 5± 1 gram. This step
may be skipped when the amount of soil needed for a particular
matrix at a site has been determined.

6.4.1.4.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.4.1.5.

Rapidly insert the syringe into the soil to obtain the first 5gram sample. Quickly extrude the sample into one of the two
vials containing the water. Wipe off the threads and cap; seal
the vial.
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6.4.2.

6.4.1.6.

Repeat steps 6.4.1.4 & 6.4.1.5 for the second vial containing
water.

6.4.1.7.

Using the field balance, weigh and record the weight of each
vial. A record of the weight must be submitted with the
samples to the laboratory.

6.4.1.8.

Place all samples in cooler with ice.

6.4.1.9.

Collect separate sample for percent solids, if necessary.

6.4.1.10.

Samples must be frozen or analyzed within 48 hours of
collection.

OPTION 2 - Low-Concentration Sample, Collection in Empty
VOA Vials
Supplies:
•
•
•

Electronic field balance accurate to 0.1 grams.
2 VOA vials (40 ml), pre-weighed containing a magnetic stir
bar.
Sub-sampling device.

6.4.2.1.

Label the vials as appropriate. Do not add excessive labels (e.g.
more weight) to the pre-weighed vials.

6.4.2.2.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.4.2.3.

Obtain a test sample using the coring device and field balance,
to determine approximately how much volume of soil will
yield 5 grams of soil. Note that the sample weight should be
within 1 gram of the nominal weight, e.g. 5± 1 gram. This step
may be skipped when the amount of soil needed for a particular
matrix at a site has been determined.

6.4.2.4.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.4.2.5.

Rapidly insert the syringe into the soil to obtain the first 5gram sample. Quickly extrude the sample into one of the two
vials. Wipe off the threads and cap; seal the vial.
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6.4.3.

6.4.2.6.

Repeat steps 6.4.2.4 & 6.4.2.5 for the second vial.

6.4.2.7.

Using the field balance, weigh and record the weight of each
vial. A record of the weight must be submitted with the
samples to the laboratory.

6.4.2.8.

Place all samples in cooler with ice.

6.4.2.9.

Collect separate sample for percent solids, if necessary.

6.4.2.10.

Samples must be frozen or analyzed within 48 hours of
collection.

OPTION 3: Low-Concentration Sample, Collection in VOA Vials
Containing Sodium Bisulfate
Supplies:
•
•
•

Electronic field balance accurate to 0.1 grams.
2 VOA vials (40 ml), pre-weighed containing 5 ml sodium
bisulfate solution and a magnetic stir bar.
Sub-sampling device.

6.4.3.1.

Label the vials as appropriate. Do not add excessive labels (e.g.
more weight) to the pre-weighed vials.

6.4.3.2.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.4.3.3.

Obtain a test sample using the coring device and field balance
to determine approximately how much volume of soil will
yield 5 grams of soil. Note that the sample weight should be
within 1 gram of the nominal weight, e.g. 5 ± 1 gram. This
step may be skipped when the amount of soil needed for a
particular matrix at a site has been determined.

6.4.3.4.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.4.3.5.

Rapidly insert the syringe into the soil to obtain the first 5gram sample. Quickly extrude the sample into one of the two
vials containing the bisulfate solution. Wipe off the threads and
cap; seal the vial.

6.4.3.6.

Repeat steps 6.4.3.4 and 6.4.3.5 for the second vial.
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6.4.4.

6.4.3.7.

Using the field balance, weigh and record the weight of each
vial. A record of the weight must be submitted with the
samples to the laboratory.

6.4.3.8.

Place all samples in cooler with ice.

6.4.3.9.

Collect separate sample for percent solids, if necessary.

OPTION 4 - Low-Concentration Sample, Collection Using En
Core®-Type Devices
Supplies:
•

6.5.

Two 5-gram En Core®-type sampling devices

6.4.4.1.

Label the sample as appropriate.

6.4.4.2.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.4.4.3.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.4.4.4.

Rapidly insert the sampler into the soil to obtain the first
sample. Quickly wipe the contact areas to remove any soil
particles, close and seal the device. Place device in re-sealable
pouch

6.4.4.5.

Repeat steps 6.4.4.3 and 6.4.4.4 for the second En Core®-type
device.

6.4.4.6.

Place both devices in re-sealable pouches, place in cooler on
ice.

6.4.4.7.

Collect separate sample for percent solids, if necessary.

6.4.4.8.

Samples must be frozen, preserved or analyzed within 48 hours
of collection.

Collection of Soil Samples for TCLP or SPLP Volatile Organic Analysis
The holding time for soil samples to begin the leaching procedure for TCLP or
SPLP extraction for VOC analysis is 14 days from collection. If the
environmental professional requests the laboratory to hold the samples until the
results of the total (e.g., mass) analysis for VOCs is available, the total analysis
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must be available within a time-frame that will permit the environmental
professional to give the laboratory sufficient notice to be able to start the
SPLP/TCLP leaching within the 14-day holding time.
Supplies:
•

6.6.

25-gram En Core®-Type Sampler.

6.5.1.1.

Label the sampler as appropriate.

6.5.1.2.

Select the area to be sampled as soon as possible after the soil
is exposed.

6.5.1.3.

Scrape away the surface material from the area to be sampled
to expose fresh soil.

6.5.1.4.

Rapidly insert the sampler into the soil to obtain the sample.
Wipe off the threads and cap; seal the sampler.

6.5.1.5.

Place sampler in re-sealable pouch and place in cooler with ice.

6.5.1.6.

Samples must be frozen or leached within 48 hours of
collection.

Collection of Soil Samples for Percent Solids Determination
A laboratory typically can use any container submitted for analysis to determine
the percent solids of a soil, except a container submitted for VOC analysis. If
the other laboratory analyses, besides volatile organic compounds (either total or
TCLP/SPLP volatiles), are to be performed on soil for a given sampling interval
and location, a separate container(s) will be needed for the other tests. The
percent solids determination can then be performed using the soil in the
container(s) for the other tests. In the event that only VOCs are to be determined
for a given soil sample, the environmental professional must collect additional
sample (no more than 20 grams would be needed) in a separate container for
submittal to the laboratory. Typically, a small plastic container would suffice,
although any container would do.
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Figure 1 – Sample Collection Flow Chart
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