December 2, 2019
Ms. Mandy Yau
Division of Environmental Remediation
New York State Department of Environmental Conservation
47-40 21st Street
Long Island City, NY 11101
Re:

via email: man-tsz.yau@dec.ny.gov

3-60 Beach 79th Street, NY BCP Site Number: C241207
Supplemental Remedial Investigation Work Plan
WCD File: 17-9838

Dear Ms. Yau:
This Supplemental Remedial Investigation Work Plan (SRIWP) describes additional soil and groundwater
investigations that will be conducted at the above referenced site. The purpose of this SRIWP is to
collect additional information needed to prepare a final Remedial Investigation Report and a Remedial
Action Work Plan (RAWP) for the Site.
The following Scope of Work will be implemented:
•

Targeted soil sampling in the vicinity of B-30 where elevated levels of chlorinated solvents
(primarily TCE) were detected in soil during previous Site investigations, and three soil borings in
the central part of the site in an area where access was previously limited (see Proposed
Fieldwork Map);

•

Collect a round of groundwater samples at the permanent on-site monitoring wells; and,

•

Monitor changes in groundwater elevation during a full tidal cycle to assess groundwater flow.

All Site investigative work will be in conformance with the NYSDEC-approved Remedial Investigation
Work Plan (RIWP) and that document is incorporated by reference into this SRIWP.
BACKGROUND
The results of previous Site investigations were submitted to DEC in October 2019. Soil samples from
various on-site locations contained concentrations of one or more of the following classes of
contaminants in concentrations that exceeded Commercial Use Soil Cleanup Objectives (CU SCOs): PCBs;
metals; volatile organic compounds (VOC); and semi-volatile organic compounds (SVOC).
Generally, the spacing between sample locations is adequate to assess remedial alternatives for soil and
develop a RAWP. However, additional delineation is needed in the vicinity of B-30 (highest level of TCE),
and in the central part of the site where access was limited during previous investigations. An additional
round of groundwater sampling will be conducted at the existing monitoring wells to enhance our
understanding of groundwater conditions at the site.
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SITE PREPARATION SERVICES
Qualifications of On-site Remedial Personnel
Prior to the initiation of work, the identities and qualifications of the project managers and associated
staff will be supplied to the NYSDEC. The Volunteer will ensure that qualified contractors are used. All
on-site staff will be appropriately trained in accordance with Occupational Safety and Health
Administration (OSHA) practices (29 CFR, Part 1910). The NYSDEC will also be notified of any changes in
the senior on-site personnel. Prior to the initiation of fieldwork, a Site Health and Safety Officer will be
designated by the Volunteer, and a complete Health and Safety Plan will be provided.
Health and Safety Plan
All activities will be performed per the Health and Safety Plan (HASP). The HASP will be reviewed with
site personnel and subcontractors prior to the initiation of specific fieldwork where contaminated media
are likely to be encountered. All proposed work will be performed in “Level D” personal protective
equipment. Field personnel (including subcontractors) will be prepared to continue services wearing
more protective levels of equipment should field conditions warrant.
Utility Markouts
A utility markout will be requested prior to initiating intrusive sampling activities.
Quality Assurance / Quality Control
Sampling will be conducted in accordance with the Quality Assurance Project Plan (QAPP) prepared for
this RIWP (provided as an Attachment). The QAPP includes Standard Operating Procedures for sampling
and other fieldwork activities, as well as laboratory-specific protocols for emerging contaminants.
Sample collection and laboratory analysis for PFAS and 1,4‐dioxane will comply with NYSDEC guidance
(Sampling for 1,4‐Dioxane and Per‐ and Polyfluoroalkyl Substances [PFAS] Under DEC’s Part 375
Remedial Programs, June 2017), provided in the QAPP SOPs, which includes NYSDEC’s current PFAS
target list.
Guidelines for sampling of soil and groundwater for PFAS include the following (detailed protocols,
including lists of prohibited behaviors and materials, are provided in the SOP):
•

Sampling for PFAS will be conducted prior to sampling for other analytes, as practicable, to
minimize cross contamination from sample containers utilized for other methods;

•

Sampling personnel will comply with specific prohibitions in regards to field equipment, PPE, rain
gear, personal clothing and body-care, food, etc.;

•

Sample coolers will be held at low temperature using only ice (plastic freezer packs are
prohibited);

•

Decontamination protocols specific to PFAS will be followed, including use of “PFAS free” water
and approved cleaning agents (Liquinox is prohibited); and,

•

Compliance with laboratory requirements for sampling containers, field blanks, etc.
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Laboratory
All samples will be collected in accordance with applicable NYSDEC guidelines and will be submitted to a
New York State Department of Health (NYSDOH) ELAP-certified laboratory using appropriate chain of
custody procedures. Although ELAP does not currently offer certification for PFAS compounds in
matrices other than finished drinking water, laboratories analyzing environmental samples are required
by DER to hold ELAP certification for PFOA and PFOS in drinking water by EPA Method 537 or ISO 25101.
The laboratory will also adhere to the requirements and criteria set forth in the Laboratory Guidance for
Analysis of PFAS in Non-Potable Water and Solids.
Modified EPA Method 537 will be used for PFAS analysis. Reporting limits will not exceed 2 ng/L.
Method 8270 SIM will be used for 1,4‐Dioxane analysis. The reporting limit for 1,4-dioxane will be no
higher than 0.35 μg/L (ppb).
Dedicated high density polyethylene (HDPE) tubing and laboratory supplied glassware appropriate for
PFAS and 1,4-dioxane will be used for sample collection. One trip blank will be supplied for each day of
fieldwork involving sample collection. Field personnel will maintain all samples at cold temperatures and
complete all chain of custody forms.
Laboratory reports will include detailed Quality Assurance/Quality Control (QA/QC) analyses and
Category B ASP deliverables. A Data Usability Summary Report (DUSR) will be prepared by a third,
independent party, which maintains NYSDOH ELAP CLP Certification. Data validation will be conducted
by an independent validator if required by the NYSDEC.
Investigation Derived Waste
Investigation derived waste, including well development water, purge water and soil cuttings exhibiting
field evidence of contamination (odors, staining, indications of free product or elevated PID readings)
will be placed in appropriate containers and stored on site pending characterization and proper disposal
at an appropriately licensed facility.
Notifications
The NYSDEC will be notified in writing at least one week prior to the initiation of any of the on-site work
and during the course of the fieldwork if deemed necessary by on-site personnel. Changes to fieldwork
scheduling will be provided via facsimile transmission and/or email. All applicable local agencies will also
be notified prior to the initiation of Site work.
Prior to the implementation of any of the investigative tasks outlined below, a request for a complete
utility markout of the subject property will be submitted as required by New York State Department of
Labor regulations. Confirmation of underground utility locations will be secured, and a field check of the
utility markout will be conducted prior to the initiation of work. Any utilities on the Site will be protected
(as necessary) by the contractor or owner.
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PROPOSED FIELDWORK
Soil Sampling
Four soil borings will be advanced in the vicinity of B-30, and three soil borings will be advanced in the
central portion of the site. Boreholes will be advanced using truck-mounted drill rig utilizing double
cased drilling methods to limit the possibility of creating a migration pathway between soil encountered
above and below the clay layer that is present across the site. Borings are expected to be terminated
within 15 feet of grade.
Available site specific stratigraphic information will be reviewed prior to commencing the field
investigation to identify the expected thickness and depth to the top of the clay layer at each proposed
boring location. An outer casing will be advanced to the anticipated depth of the clay layer and soil
samples will be collected within the casing to ascertain the position and geometry of the clay. If the
clay layer is not encountered, the casing will be advanced 1.5 feet and an additional 12” sample will be
collected.
Boring equipment will be capable of collecting soil cores at discreet intervals. Site personnel with
appropriate training will visually characterize all recovered material in order to determine the presence
or absence of the clay layer. At least one soil sample will be collected from the 0 to 24 inch interval
above the clay layer and at least one sample will be collected from the 0 to 24 inch interval below the
clay layer. Additional samples will be collected from soil exhibiting peak field evidence of contamination
(if encountered at other portions of the boring column) or at soil strata corresponding to previously
identified contamination in nearby boring locations (for delineation purposes).
After sampling, the borehole will be abandoned as follows:
•

Clean sand placed using tremie methods from the bottom of the boring to the bottom of the clay
layer;

•

Installation of a bentonite plug using tremie methods spanning the thickness of the clay layer;
and,

•

Clean sand placed using tremie methods from the top of the clay layer to grade.

Soil samples will be analyzed for PCBs, VOCs, SVOCs, metals, 1,4‐dioxane and PFAS (NYSDEC target list).
A complete list of PFAS compounds and MDLs is included as Attachment D of the QAPP.
Monitoring Well Sampling
The seven existing permanent monitoring wells will be sampled and analyzed for PCBs, metals (dissolved
and total), VOCs, SVOCs, 1,4‐dioxane and PFAS.
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Monitoring Well Survey
The location and elevation of existing on site monitoring wells will be surveyed by a New York State
licensed land surveyor.
Groundwater Flow
Tidal changes in the Barbadoes Basin have been observed to influence groundwater elevation and flow
beneath the Site. Groundwater elevation measurements will be collected over a full-tidal cycle to assess
the extent to which tidal changes influence groundwater gradients and flow direction. Measurements
will be collected with automated electronic water-level data loggers capable of accurately measuring
depth to the nearest 0.01 foot. Data will be utilized to update the Direction of Groundwater Flow Map in
the RIR and to enhance the conceptual model of the Site.
Community Air Monitoring Program
Air quality will be monitored for the presence of volatile organic compounds (VOC) and respirable dust
in the work zone during intrusive activities. Monitoring will include the use of a photoionization
detector to measure the concentration of VOC and a handheld particle counter to measure particulate
matter in the breathing zone. All equipment will be calibrated.
DOCUMENTATION
Fieldwork observations and laboratory results from the soil and groundwater investigation will be
incorporated into a draft RIR to be submitted to NYSDEC in accordance with BCP requirements.
SCHEDULE
The activities described in this work plan will be conducted in accordance with the following schedule:
Week(s)
2
3-4
5
6-8

Activity
Approval of the SRIWP by NYSDEC
Utility mark out; site preparation; groundwater gauging, contractor coordination
Installation of borings; soil and groundwater sampling
Laboratory analysis

9

RIR preparation

10

Submittal of RIR and electronic data deliverable (EDD) to NYSDEC
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Please review this SRIWP and contact Scott Spitzer at (845) 452-1658 with any questions and/or
concerns.
Sincerely,

_____________________
Scott Spitzer, Gallagher Bassett Technical Services
Senior Environmental Consultant
Technical Director – Environmental Consulting

I, James Blaney, certify that I am currently a Qualified Environmental Professional as defined in 6 NYCRR
Part 375 and that this Supplemental Remedial Investigation Action Work Plan was prepared in
accordance with all applicable statutes and regulations and in substantial conformance with the DER
Technical Guidance for Site Investigation and Remediation (DER-10).

___
James Blaney, Gallagher Bassett Technical Services
Operations Manager, Environmental

Attachments:
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Prepared For:

Gallagher Bassett Technical Services
1350 Broadway, Suite 1904
New York, New York 10018

79 Arverne Development LLC
220-46 73rd Avenue
Bayside, New York

The undersigned have reviewed this Site Investigation Quality Assurance Project Plan and certify to 79
Arverne Development LLC and to the New York State Department of Environmental Conservation that
the information provided in this document is accurate as of the date of issuance by this office.

Richard Hooker
Gallagher Bassett Technical Services
Manager – Environmental Consulting

___________________________
Scott Spitzer
Gallagher Bassett Technical Services
Technical Director – Environmental Consulting
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1.0

PROJECT MANAGEMENT

1.1

Project/Task Organization

Major participants in the project are shown below along with their specific responsibilities and
authorities. Resumes for Gallagher Bassett Technical Services (GBTS) personnel and for the Data
Validator are provided in Attachment E this Quality Assurance Project Plan (QAPP).
Mandy Yau

New York State Department of Environmental Conservation (NYSDEC)

Mandy Yau is the project manager for the NYSDEC. She is responsible for review and approval of
all project submittals.
James Blaney

Operations Manager, Environmental, GBTS

James Blaney, CHMM is the Qualified Environmental Professional (QEP) for the project,
responsible for overview of all project activities. Mr. Blaney has authority over all GBTS
personnel and subcontractors and will be responsible for final review and approval of all project
submittals prior to submission to the NYSDEC.
Scott Spitzer

Technical Director, Environmental Consulting, GBTS

Scott Spitzer will be the Project Manager, responsible for directing and coordinating all project
activities, reviewing all project documents, and ensuring that project plans are followed. Mr.
Spitzer has authority to direct the activities of the field team (OSC and subcontractors).
Richard Hooker

Quality Assurance Officer, GBTS

Richard Hooker will be responsible for reviewing all sampling procedures and certifying that the
data was collected and analyzed using the appropriate procedures, and will assist in the
development of the sampling and analytical portion of a site-specific quality assurance project
plan (QAPP).
Thomas Motley

On-Site Coordinator (OSC), GBTS

The OSC will be responsible for the completion of all on-site fieldwork, collection of all samples,
completion of the field log, and chains of custody. The OSC will have authority over all on-site
subcontractors.
Laboratory

York Analytical Laboratories

York Analytical Laboratories, will be responsible for analysis of samples, and is New York State
Department of Health (NYSDOH) Environmental Laboratory Approved Program (ELAP) certified
in the appropriate categories, including PFOA and PFOS in drinking water by EPA Method 537.1
or ISO 25101.
Data Validation

ZDataReports

Independent, third-party data validation will be provided by ZDataReprts of Syracuse, New York.
The data validator will review and evaluate all analytical data packages, and will prepare Data
Usability Reports in accordance with DER-10.
GBTS FILE: 17-9838CM
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Subcontractors

To be determined

Subcontractors will be responsible for the operation of special equipment and providing
technical assistance as needed.

1.2

Principal Data Users

The principal users of the generated data in this project are listed below.
1. Residents of Far Rockaway, especially those residing in the vicinity of the Site
2. 79 Arverne Development LLC (Owner)
3. NYSDEC

1.3

Problem Definition/Background

The purpose of the proposed investigation is to define the nature and extent of contamination
at 3-60 Beach 79th Street, Far Rockaway, Queens County, New York (hereafter referred to as the
“Site”). The results of previous Site investigations, conducted under the approved Remedial
Investigation Work Plan (RIWP), documented elevated levels (above Restricted Commercial Use
Soil Cleanup Objectives) of volatile organic compounds (VOCs), PCBs, metals and semi-volatile
organic compounds (SVOCs). A Supplemental Remedial Investigation Work Plan (SRIWP) was
developed to provide additional soil data for areas with high levels of chlorinated solvents and
locations that were previously inaccessible, and to further characterize groundwater conditions.
This Quality Assurance Project Plan (QAPP) is intended to produce data of sufficient quantity
and quality to support the development of an acceptable Remedial Investigation Report (RIR).

1.4

Project/Task Description

The project will meet its objective by compliance with RIWP and SRIWP, and:
•

Collection of additional soil samples (see map provided as Attachment A);

•

Collection of groundwater samples from the existing monitoring well network; and,

•

Measurement of groundwater depths throughout a 24 hour tidal cycle for use in
updating the Direction of Groundwater Flow Map in the RIR.

1.5

Quality Objectives and Criteria

The data collected in this project will be used for the following purposes:
•

To identify and locate occurrences of on-site contamination;

•

To inform and educate the public about potential impact human health; and,

•

To collect baseline data for planning future remedial activity. This objective requires the
same data quality and performance criteria as (1) above.

In order to meet data quality objectives of precision, accuracy, representation, comparability,
and completeness the following actions will be taken:
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•

Soil and groundwater samples will be collected based on the procedures in the RIWP
and SRIWP (collectively, the “RIWP”) so that there will be consistency between the data
sets; and,

•

Laboratory analytical data generated during sampling activities will be submitted for
review by a third, independent party (see Section 3.2.1, below).

Prior to field activities, the QEP, Project Manager and the OSC will review the RIWP to ensure
that the data quality objectives of precision, accuracy, representation, comparability, and
completeness will be met during the field activities. At the completion of field activities, the
Project Manager will review field logs and chains of custody to ensure that field activities met
the intent of the RIWP. If a problem is identified, Mr. Richard Hooker and the Project Manager
will meet to determine corrective measures necessary to meet data quality objectives.

1.6

Documents and Records

Electronic and paper copies of all fieldwork observations and measurements will be retained by
GBTS, which will be provided in the final RIR.

2.0

SAMPLING AND ANALYSIS PLAN

Sample collection, handling and laboratory analysis is summarized below. A Proposed Fieldwork
Map indicating Site features and planned fieldwork locations is provided as Attachment A.

2.1

Sampling Overview

Seven (7) borings will be advanced (four (4) in the vicinity of previous boring B-30, and three (3)
in the central portion of the site) in order to recover representative soil samples at depths both
above and below the known subsurface clay layer. Groundwater samples will be collected from
the seven (7) existing on-site permanent wells.

2.2

Fieldwork and Sampling Methodology

All fieldwork activities, including collection and handling of media samples, will be in accordance
with the Standard Operating Procedures (SOPs) provided in Attachment B. Sampling will occur
for per‐ and polyfluoroalkyl substances (PFAS) and 1,4‐dioxane (“emerging contaminants”) and
guidelines for such sampling will be strictly followed by all field and laboratory personnel.
Basic SOP components are summarized below.
2.2.1. General Fieldwork
The OSC will be responsible for compliance with the SOPs, including:
•

Documentation of all fieldwork activities in logbooks for inclusion in final reports;

•

Assessment of media characteristics (soil type, presence or absence of foreign materials,
field indications of contamination), and instrument readings using properly calibrated
and operated precision instruments;
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•

Identification of materials requiring special handling (media that may contain elevated
concentrations of contaminants or is grossly contaminated, hazardous materials, etc.)
and ensuring proper secure on-site storage, pending characterization and disposition;

•

Ensuring that unforeseen environmental conditions are managed in accordance with
applicable federal and state regulations;

•

Sample collection, including procedures to minimize potential cross-contamination; and,

•

Implementation of decontamination procedures.

Sample collection and laboratory analysis for PFAS and 1,4‐dioxane will comply with NYSDEC
guidance (Sampling for 1,4‐Dioxane and Per‐ and Polyfluoroalkyl Substances Under DEC’s Part
375 Remedial Programs, June 2017), provided in Attachment B (SOPs), which includes a target
list of PFAS compounds.
Guidelines for sampling of soil and/or groundwater for PFAS include the following (detailed
protocols, including lists of prohibited behaviors and materials, are provided in the SOP):
•

Sampling for PFAS will be conducted prior to sampling for other analytes, as practicable,
to minimize cross contamination from sample containers utilized for other methods;

•

Sampling personnel will comply with specific prohibitions in regards to field equipment,
PPE, rain gear, personal clothing and body-care, food, etc.;

•

Sample coolers will be held at low temperature using only ice (plastic freezer packs are
prohibited);

•

Decontamination protocols specific to PFAS will be followed, including use of “PFAS
free” water and approved cleaning agents (Liquinox is prohibited); and,

•

Compliance with laboratory requirements for sampling containers, field blanks, etc
(laboratory SOPs for PFAS are included in Attachment B).

2.2.2. Advancing of Borings and Soil Sampling
It is anticipated that a total of seven (7) soil borings will be advanced for this project, with
additional “step out” borings as needed to provide delineation data. Borings will be advanced
with a truck-mounted drill rig utilizing double cased drilling methods to limit the possibility of
creating a migration pathway between soil encountered above and below the clay layer that is
present across the site. Available site specific stratigraphic information will be reviewed prior to
commencing the field investigation to identify the anticipated depth to the top of the clay layer,
and expected thickness of the clay at each proposed boring location. An outer casing will be
advanced to the anticipated depth of the clay layer and soil samples will be collected within the
casing to ascertain the position and geometry of the clay. If the clay layer is not encountered,
the casing will be advanced 1.5 feet and an additional 12” sample will be collected.
Coring barrels will be lined with disposable acetate sleeves (split spoons may be utilized based
on Site conditions and equipment availability). Borings are expected to be terminated within 15
feet of grade.
GBTS FILE: 17-9838CM
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Boring equipment will be capable of collecting soil cores at discreet intervals. Site personnel
with appropriate training will visually characterize all recovered material in order to determine
the presence or absence of the clay layer.
At least one soil sample will be collected from the 0 to 24 inch interval above the clay layer and
at least one sample will be collected from the 0 to 24 inch interval below the clay layer.
Additional samples will be collected from soil exhibiting peak field evidence of contamination (if
encountered at other portions of the boring column) or at soil strata corresponding to
previously identified contamination in nearby boring locations (for delineation purposes).
Samples will be collected directly from the freshly cut open sleeve, using disposable plastic
trowels or properly decontaminated stainless steel instruments, or may be manually collected
directly from exposed soil or the sampling instrument using dedicated disposable latex gloves.
Soil sampling for VOCs will follow USEPA Method 5035 protocols, using disposable 5-gram
plastic syringes to place material into laboratory-supplied glass vials (prepared with stirs bars
and appropriate preservatives).
2.2.3. Groundwater Sampling
All Site monitoring wells will be purged and sampled using USEPA Low Flow methodology.
Sampling will begin at the potentially least contaminated well and proceed to the potentially
most contaminated well.
Prior to purging, the air in the well head will be screened with a PID and the static water level
(relative to the top of the casing) will be measured with a decontaminated water-level meter. A
peristaltic pump with plastic tubing (or equivalent equipment) will be used for sampling. The
tubing (or a submersible pump attached to tubing, if required by Site conditions) will be slowly
lowered until reaching two to three feet off of the well bottom to prevent disturbance and resuspension of any remaining sediment.
The water level will be measured before the pump is started and at intervals of every three to
five minutes. Pumping rates will be reduced (as needed) to the minimum capabilities of the
pump to ensure stabilization of the water level (drawdown of 0.3 feet or less). During pumping,
field indicator parameters (turbidity, temperature, specific conductance, pH, redox potential,
and dissolved oxygen) will be monitored and recorded approximately every five minutes. The
well will be considered stabilized, and sampling may proceed, when the indicator parameters
have stabilized for three consecutive readings (the minimum purge interval will be at least 15
minutes).
2.2.4. Other Materials
Any non-soil solid materials requiring laboratory analysis will be placed into laboratory supplied
glassware when possible, or will alternatively be placed into double locking plastic bags and then
boxed in order to prevent a tear or other breach in the bags. Liquid samples from excavations,
collection pits, or drums/tanks, etc., will be sampled using a dedicated disposal sampling device.
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2.3

Sample Handling and Custody

2.3.1

Sample Containers

The following laboratory-supplied containers will be used for sample collection (as applicable):
Analyte Class

Collection Container
(subject to laboratory requirements)

Soil

PFAS

1, 250-ml HDPE plastic (fill halfway)

4° C

Soil

VOCs

Laboratory prepared 5035 VOA kit,
(4, 40-ml glass vials)

Method
5035

Soil

SVOCs, metals, PCBs

1, 8-oz. glass jar

4° C

Soil

PFAS MS/MSD

1, 250-ml HDPE plastic (fill halfway),
(may use soil from a sample container)

4° C

Soil

All other MS/MSD

additional 8-oz. glass jar

4° C

Water

PFAS

2, 250-ml HDPE plastic (fill to neck)

4° C

Water

VOCs

4, 40-ml prepared glass vials

Water

SVOCs, PCBs

1-liter amber glass
(jar quantity per laboratory requirements)

4° C

Water

Metals - total

1, 500-ml HDPE plastic

4° C

Water

Metals - dissolved

1, 500-ml HDPE plastic

4° C, HNO3

Water

Trip blank (PFAS)

2, 250-ml HDPE plastic (fill to neck)

4° C

Water

Field blank (PFAS)

1, 250-ml HDPE plastic (fill to neck)

4° C

Water

Trip blank (VOCs)

3, 40-ml prepared glass vials

Water

Field blank (other analytes)

As per sample collection requirements

Media

2.3.2

Preservation

4° C, HCl

4° C, HCl
See above

Sampling Frequency

Soil: All boring locations will be sampled for soil. Based on seven (7) soil boring locations and the
potential collection of soil from both above and below the clay layer, a maximum of fourteen
(14) samples will be analyzed for TCL organic compounds (VOCs and SVOCs +30, inclusive of 1,4dioxane), TAL metals, PCBs and PFAS.
Groundwater: Samples from all seven (7) on-site monitoring wells will be analyzed for TCL
organic compounds (VOCs and SVOCs +30, inclusive of 1,4-dioxane), TAL metals, PCBs and PFAS.
The estimated approximate number of samples to be collected is outlined below (actual number
of samples may vary based on conditions encountered during the investigation).
Media /QC
Parameter

Number of Samples a

Soil

14
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Media /QC
Parameter

Number of Samples a

Groundwater

7

Trip Blank
(PFAS)
Trip Blank
(VOCs)
Field Blank
(PFAS)
Equipment Blank
(PFAS)
Equipment Blank
(other)

1 per sample cooler
(each day of sampling)
1 per sample cooler
(each day of sampling)
1 per sampling day
1 per sampling day
(non-dedicated)
1 for every 20 samples
(non-dedicated)
1 for every 20 samples
(minimum 1/week)

Duplicates, MS/MSD

Analytes (USEPA Method) b, c
PFAS NYSDEC target list (537, modified);
TCL VOCs +10 and SVOCs +20 (8260C/8270D);
TAL metals, total & dissolved (6010D and 7473);
PCBs (8082)
PFAS NYSDEC target list (537, modified)
TCL VOCs +10 (8260)
PFAS NYSDEC target list (537, modified)
PFAS NYSDEC target list (537, modified)
As per sample collection requirements
As per sample collection requirements; PFAS soil
MS/MSD may be from same container as sample

Notes

2.3.3

a

Assumes a minimum of 2 soil samples from each of 7 borings (additional samples may be collected based
on overt field evidence of contamination). Equipment blanks (when required) to be collected at a
minimum of one per day for each matrix.

b

PFAS will be analyzed by LC-MS/MS for PFAS using methodologies based on EPA Method 537; additional
laboratory methods may include Synthetic Precipitation Leaching Procedure (SPLP, by 1312, and/or Total
Oxidizable Precursor Assay (TOP Assay).

c

1,4-dioxane by 8270 SIM

Sample Custody

Samples will be handled by the OSC and maintained at cold temperatures (4 +/- 2 °C), as
warranted. Upon the completion of each day of sample collection activities, all samples will be
shipped via either courier or overnight delivery (per laboratory requirements) to a NYSDOH ELAP
certified laboratory under proper chain of custody. Laboratory personnel will record the cooler
temperature upon receipt and analyze the samples prior to the expiration of the hold times as
specified in the NYSDEC Analytical Services Protocols (ASP).

2.4

Analytical Methods

Media samples will be analyzed as indicated in Section 2.3.2, above. Analytical methods for the
samples will be implemented as follows:
Matrix

Sample Analysis (Holding Time)

Soil

PFAS (14 days)

Soil

TCL VOCs+10 (14 days)

Soil

TCL SVOCs+20 (14 days)

8270B

Soil

TAL metals (180 days; mercury 28 days)

6010C/7471B

GBTS FILE: 17-9838CM
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Matrix

Sample Analysis (Holding Time)

USEPA Analytical Method

Soil

PCBs (7 days)c

8082

Water

PFAS (14 days)

Water

TCL VOCs+10 (14 days)

Water

TCL SVOCs+20 (7 days)c

8270B

Water

TAL metals (180 days; mercury 28 days)

6010C/7471B

Water

PCBs (7 days)c

8082

2.5

537, modified
(reporting limit 2 ng/L)a
8260C; 8270 SIM for 1,4-dioxane
(1,4-dioxane reporting limit 0.35 μg/L) a

a

Laboratory MDLs and a full list of PFAS compounds that will be analyzed and reported by the
laboratory are provided in Attachment D

b

Laboratory will meet required reporting limits running standard USEPA Method 8270

c

Days for extraction, 40 days after extraction for laboratory analysis

Quality Control

Accuracy and precision will be determined by repeated analysis of laboratory standards, and
matrix effects and recovery will be determined through use of spiked samples. The laboratory
will run standards, blanks, and spiked samples during sample analysis.
Duplicate sampling (for all parameters), and matrix spike (MS)/matrix spike duplicate (MSD)
analyses, will be performed in accordance with Section 2.3.2. For each day of sampling, a trip
blank will be included with each sample cooler and be analyzed for PFAS or VOCs, as applicable.
Samples will be identified using a unique ID number. This ID will be recorded on the sampling log
and/or field record and the sampling container (samples for each day of fieldwork will be
assigned to a Sample Delivery Group [SDG] by the laboratory). In accordance with current best
fieldwork practices, permanent marker will not be utilized to label samples planned for analysis
for PFAS. Samples for each day of fieldwork will be shipped via courier to the laboratory under
proper chain of custody procedures.

2.6

Quality Assurance

2.6.1

Instrument/Equipment, Testing, Inspection, and Maintenance

Field measurements will be conducted using monitoring equipment specialized for each task,
including use of a PID during fieldwork to screen for volatile organic vapors. All equipment will
be properly stored (within buildings or construction trailers when not in use) and calibrated (as
warranted) in accordance with the manufacturer’s instructions (instrument malfunction is
normally apparent during calibration). In the event of malfunction, equipment will be cleaned
and tested. Equipment testing, inspection and maintenance will be the responsibility of the
Project Manager and OSC. Any other equipment selected for field measurements will be
similarly managed.

GBTS FILE: 17-9838CM
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2.6.2

Inspection/Acceptance of Supplies and Consumables

All supplies and consumables will be inspected and tested (if necessary) by either the Project
Manager or the OSC upon receipt.
The following supplies and consumables will be used for each sample:
•

Laboratory-supplied sampling containers, as specified in Section 2.3.1

•

Laboratory-supplied materials for PFAS sampling, including trip blanks and PFAS-free
cooler

•

Plastic tubing for groundwater and soil vapor sampling

•

PFAS-free water for decontamination

•

Disposable gloves (nitrile or equivalent)

2.6.3

Data Management

For the purpose of data management, the data can be divided into field and laboratory data.
Field data will be recorded at the time of measurement on written field logs. Laboratory data
will be reviewed upon receipt and summarized in data summary tables. The NYSDEC electronic
data deliverable format for the analytical data will be requested from the testing laboratory.
NYSDEC ASP Category B Data Deliverables will be requested from the testing laboratory and
forwarded to an independent third party data validator for the development of Data Usability
Summary Report (DUSR).

3.0

DATA REVIEW, VALIDATION AND USABILITY

3.1

Field Measurements

If field instruments are determined to be functioning correctly through calibration and
measurements of standards, and if there are no inconsistencies between written records and
data recorded in the meters, the data will be assumed to be valid and will be accepted as an
indication of field conditions. If instruments malfunction prior to field measurement, they will be
restored to proper function prior to re-use. If they malfunction immediately after field
measurements are taken, the measurements will be retaken as soon as possible. Inconsistencies
between written records and recorded meter data will be resolved by re-testing the material, if
possible. If re-testing is not possible, (i.e. the sample has been shipped to the laboratory), the
inconsistency will be described in appropriate subsequent reporting and the laboratory analysis
will be utilized to classify the material. In addition, all field data will be reviewed by the Project
Manager for consistency and plausibility.

3.2

Laboratory Analysis

A NYSDOH ELAP-certified laboratory will provide a NYSDEC ASP Category B data package and
NYSDEC Electronic Data Deliverable format for the determinative sample analyses.

GBTS FILE: 17-9838CM
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3.3

Standards, Criteria and Guidance

The following Standards, Criteria and Guidance (SCGs) are applicable for this Site:
SOIL
Soil results are compared to Soil Cleanup Objectives (SCOs) provided in 6 NYCRR Subpart 375,
Table 375-6.8(a) Unrestricted Use SCOs and 6.8(b) Commercial Use SCOs, and (as needed)
Supplemental SCOs and/or Soil Cleanup Levels in NYSDEC CP-51 Soil Cleanup Guidance, Tables 1
to 3. SCOs are provided as Attachment C.
WATER
Water results are compared to NYSDEC Division of Water Ambient Water Quality Standards and
Guidance Values (AWQS), provided in Technical and Operational Guidance Series 1.1.1.

3.4

Verification and Validation Methods

3.4.1

Verification Method

Once collected, all data will go to the Project Manager for review and verification. Review will
involve determining that data has been collected at the proper locations by the proper persons
and that all field and laboratory logs are complete. A Data Usability Summary Report (DUSR) will
be prepared by an independent third party (a current resume outlining the education and
experience with data validation of the person preparing the DUSR is provided in Attachment E).
3.4.2

Authority for Verification

Authority for verification, validation, and resolution of data issues will be distributed among the
investigators. Authority to resolve issues regarding verification of field measurements will rest
with the Project Manager and Mr. Richard Hooker.

4.0

REPORTING REQUIREMENTS

Following review, validation, and verification, all data will be conveyed to users via a Remedial
Investigation Report (RIR) in accordance with the requirements of NYSDEC DER-10 Section 3.1.4.
The RIR will summarize all data collected during implementation of the RIWP (and any additional
work), and will include, at a minimum:
•

Descriptions of fieldwork activities and observations;

•

Summaries of laboratory analytical results from sampling events, described in the report
text and provided in data summary tables, as well as DUSRs for all data;

•

Characterization of contamination sources (including environmental fate and transport);

•

A qualitative human exposure assessment;

•

Accounts of any deviations from RIWP procedural requirements; and,

•

Conclusions drawn from applicable, available data.
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I. INTRODUCTION
This document provides Standard Operating Procedures (SOPs) for use by Gallagher Bassett Technical
Services (GBTS) personnel during fieldwork events that require the collection of soil, groundwater, soil
vapor and/or air samples. General procedures are presented below; detailed protocols, as available, are
provided as supplemental attachments. Equipment checklists, forms and calibration documents are
maintained at GBTS offices. All SOPs and supporting documentation are periodically updated.

II. FIELDWORK SAMPLING
Fieldwork sampling procedures are described below. Selection of field equipment will be based on
anticipated site conditions (updated check-lists of equipment and supplies required for sampling
activities are maintained at the local field office). All equipment operations will be in accordance with
applicable operating manuals and specifications, and will be conducted (as needed) by an experienced
subcontractor holding applicable permits/licenses. Decontamination procedures will be implemented as
warranted during all fieldwork activities. Special requirements for PFAS sampling are noted in Section III.
A.

Procedures to be Conducted Prior to Fieldwork

Prior to the initiation of any ground-intrusive fieldwork, a request for a complete utility markout of the
fieldwork site will be submitted to an appropriate service, as required by state regulations. Confirmation
of underground utility locations will be secured and a field check of the utility markout will be conducted
prior to the extension of soil borings 1.
A Fieldwork Map and Work Plan, indicating sampling locations and objectives, will be prepared prior to
fieldwork activities, and sampling locations will be confirmed and located prior to starting work.
B.

General Fieldwork Methodology

At the start of the wok day, all on-site personnel, including environmental subcontractors and observers,
will be briefed on planned activities and the contents of the site-specific Health and Safety Plan (HASP).
Independent field logs will be utilized to document relevant information, including arrival and departure
times of on-site personnel, safety meetings, basic weather conditions, and detailed notes and drawings
documenting all fieldwork activities and/or any other relevant events and conditions.
On-site personnel will be properly dressed for the intended activities 2 and the anticipated weather
conditions, including use of personnel protective equipment in accordance with the HASP.
Sampling locations will be determined in the field, measured to the nearest 0.5-foot relative to a fixed
on-site marker, and will be recorded in logbooks for inclusion in all final maps.

1
2

Markout requirements apply to any ground intrusive methodologies, including the extension of test pits.
Special care is required when for sampling of PFAS; see Section IV
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Media will be collected in accordance with the Quality Assurance Project Plan (QAPP) and in a manner
consistent with NYSDEC and/or NYSDOH requirements, including protocols for handling and custody.
New, dedicated disposable nitrile gloves will be worn at each sampling location, and will be changed
frequently based on field conditions. Fieldwork personnel will assess media characteristics (e.g., soil
type, presence of debris, indications of contamination, etc.) and record all observations in log books.
On-site senior personnel will be responsible for: a) identifying any materials that require special
handling, such as media that may contain high levels of contaminants or is grossly contaminated or likely
to be hazardous; b) ensuring that identified materials are properly securely stored on-site (stockpiled on
plastic and covered, or placed in approved containers), pending characterization and proper disposition;
and, c) ensuring that unforeseen environmental conditions are managed in accordance with applicable
federal and state regulations.
Sample collection from recovered media will be performed without unnecessary delay. Samples will be
placed into labeled containers provided by the laboratory, stored in dedicated coolers kept at 4 (+/-2) °C
and handled under proper chain of custody. All samples will be shipped to a NYSDOH ELAP certified
laboratory via laboratory courier (either upon completion of each day of sample collection activities, or
the following day after overnight storage in a dedicated sample refrigerator).
C.

Extension of Soil Borings

Soil borings will be extended using either hand-held or mechanized equipment, based on site conditions
and Work Plan requirements. Mechanized equipment includes using either direct push technology (DPT)
or rotary methods, including hollow stem auger (HSA) and sonic drilling. The small size of DPT rigs allows
for sampling in tight spaces and areas that are sensitive to the use of heavy equipment. DPT can be used
in overburden soils where the soil texture allows for direct push of sampling equipment. A HSA or sonic
rig will be utilized if significant subsurface obstructions (e.g., large cobbles, boulders, concrete, etc) are
(or are expected to be) encountered.
Hand borings will be extended (as warranted) using manual DPT equipment (e.g., Geoprobe), which
includes a collection barrel lined with disposable acetate sleeves, extension rods and a slide hammer.
The barrel will collect samples from discreet intervals of 2 feet. Hand boring methods are generally
restricted to shallow soil sampling (0 to 6’ below grade) and may be employed/attempted if access by
mechanized equipment is not practical.
DPT will typically be utilized during the extension of borings in overburden soils. The DPT rig will be
equipped with a macro-core sampling barrel (minimum diameter 4”) lined with disposable acetate
sleeves. The barrel will collect samples from discreet intervals of either 4 or 5 feet. HSA rigs will use a
continuous hollow stem auger with a split-spoon (collection interval of 2 feet) or other collection device.
This system drives drill cuttings to the surface as drilling progresses, which will require management.
Sonic drill rigs will utilize coring barrels of various lengths lined with plastic tubing.
Bore hole openings will be periodically screened with a photoionization detector (PID).
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D.

Installation and Development of Monitoring wells

Groundwater monitoring wells will be installed by the drilling subcontractor. Unless otherwise specified,
monitoring wells will be constructed of two-inch PVC casing with a ten-foot length of 0.01-inch slotted
PVC well screening across the water table. No glue will be used to thread the casing lengths. A minimum
of 2 feet of screening will extend above the water table, with approximately 8 feet below the water level
(depth to water will be inferred based on saturated soils encountered during installation, or from data
from existing groundwater monitoring wells).
The annular space between the well screen and the borehole will be backfilled with clean silica sand to
approximately two feet above the screen. A seal consisting of at least 12 inches of hydrated bentonite
clay will be placed above the sand pack and the remaining annular space will be grouted with cement.
A locked cap with vent will be installed at the top of the PVC riser (well protection will be in accordance
with the Work Plan, including use of secure “drive-over” metal cover or stick-up metal outer casing). A
surveyor’s transit level will be used to determine the elevation of the top of the PVC well riser, relative
to a permanent on-site marker, for use in determining relative groundwater elevations. Well locations
and relative elevations will be recorded in field logs and indicated on all fieldwork maps.
The wells will be developed one week following installation. The wells will be developed with a properly
decontaminated mechanical pump and dedicated polyethylene tubing in order to clear fine-grained
material that may have settled around the well screen and to enhance the natural hydraulic connection
between the well screen and the surrounding soils. Well development will begin at the top of the
screened interval to prevent clogging of the pump within the well casing. Well development will be
discontinued when the discharge water is free of obvious sediment, turbidity is below 50 NTUs and
indicator parameters (e.g., dissolved oxygen, temperature, etc.) have stabilized. Upon completion, the
pump assembly will be removed from the well while the pump is still running to avoid discharge of
purged water back into the well. Development water will be securely stored on-site pending laboratory
analysis.
E.

Soil Sampling

Recovered sampling equipment will be placed on a clean surface (folding table, plastic sheeting, etc.)
and opened (liners will be sliced with a clean razor knife). Recovered soils will be observed for potential
contamination through observation and use of properly calibrated field instruments, e.g., PID. Samples
will be collected directly from the sampling device. The volume of material collected will be sufficient for
the required analyses and for reasonably anticipated potential additional analyses. Soil to be analyzed
for volatile organic compounds (VOCs) will be collected following USEPA Method 5035 protocols, using
laboratory sampling kits. Samples to be analyzed for parameters other than VOCs will be collected as
either grab or composite samples, using disposable plastic trowels or properly decontaminated stainless
steel instruments, or directly by the fieldwork technician using dedicated, fresh disposable nitrile gloves.
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F.

Groundwater Sampling

Groundwater sampling will be conducted using USEPA “Low-Stress” protocols, which are detailed in
Supplement A. Sampling will be conducted using the following general procedures:
1.

Groundwater sampling will begin at the potentially least contaminated well (as determined from
well location and/or previous data) and proceed to the potentially most contaminated well. The
field technician will check and record the condition of all monitoring wells for damage or evidence
of tampering before initiating sampling. Plastic will be placed around wells to minimize potential
contamination of sampling equipment from the ground surface, and all monitoring, purging and
sampling equipment will be placed on the sheeting.

2.

The protective casing on the well will be unlocked, the air in the well head will be screened with a
PID, and static water level (from the top of the casing) will be measured with a decontaminated
water-level meter. A peristaltic pump with plastic tubing, or a submersible pump attached to
tubing (if required by Site conditions, e.g., well depth) will be used for sampling. The tubing (or
pump attached to tubing) will be slowly lowered until reaching two to three feet off of the well
bottom to prevent disturbance and re-suspension of any remaining sediment.

3.

Depth to water will be measured to nearest 0.01 feet, relative to a reference measuring point on
the well casing (if no pre-existing reference point is found, a reference point will be marked on
the inner casing and noted in the field logbook). The water level will be measured before the
pump is started and at intervals of every three to five minutes. Pumping rates will be reduced (as
needed) to the minimum capabilities of the pump to ensure stabilization of the water level
(drawdown of 0.3 feet or less).

4.

During pumping, field indicator parameters (turbidity, temperature, specific conductance, pH,
redox potential, and dissolved oxygen) will be monitored and recorded approximately every five
minutes. The well will be considered stabilized when the indicator parameters have stabilized for
three consecutive readings (the minimum purge interval will be at least 15 minutes).

5.

All groundwater samples will be collected in a manner consistent with the QAPP.

6.

The protective cap on the well will be replaced and locked following sampling, and the field
sampling crew will move to the next most contaminated well and the process will be repeated.

G.

Soil Vapor Sampling

Soil vapor sampling will be conducted consistent with applicable NYSDOH guidance and fieldwork
protocols detailed in Supplement B. Sampling will be conducted using the following general procedures:
Soil vapor samples may be collected from beneath building foundations or paved areas, or from exterior
areas not otherwise covered by material that trap soil vapor at the surface. Concrete slabs and exterior
pavement will generally be breached with rotary equipment, which produce a small-diameter hole. The
hole will be extended into underlying soil/sub-base to a depth required by the sampling technology

STANDARD OPERATING PROCEDURES – FIELDWORK SAMPLING AND DECONTAMINATION
NOVEMBER 2019

(typically 6 to 12 inches below the base of the overlying materials for temporary installations). Sampling
at exterior areas will require extension of a borehole to at least 3 to 4 feet below the surface (greater
depths may be specified by the Work Plan).
Construction details for both temporary and permanent soil vapor implants are provided in the
Supplement. All soil vapor probes will be installed with a properly sealed surface opening to prevent
ambient air from entering the system.
A tracer gas (e.g., helium) will be used at soil vapor sampling locations to verify that adequate sampling
techniques are being implemented (i.e. to verify the absence of significant infiltration of outside air), in
accordance with applicable NYSDOH guidance. The space around the sampling point will be enclosed
and sealed (with a metal hemisphere and clay) in order to introduce a tracer gas (helium) into the area
surrounding the probe point. Real-time sampling equipment (Radiodetection Multi-vapor Leak Locator,
model MDG 2002, or equivalent) will be utilized to determine when the interior atmosphere in the
enclosure reaches a concentration of 80%, and the tubing for the vapor implant will then be sampled for
the tracer gas. If helium is detected in vapor at a concentration greater than 10%, the annular seal will
be repaired and gas tracing performed again until less than 10% helium is detected.
Vapor in the sampling tubing will be screened with a PID for VOCs prior to purging. For all sampling
locations, the exact purge volume will be dependent on the boring depth and subsequent length of
tubing. Three borehole and tubing volumes will be purged prior to collection. The purge rate will not
exceed 0.2 liters per minute. Following purging of ambient air from the collection device, soil vapor
samples will be (at a rate not exceeding 0.2 liters per minute) into individual laboratory-certified clean
Summa canisters equipped with flow regulators (sampling period as specified in the Work Plan).

III.

GENERAL DECONTAMINATION PROTOCOL
Consistent decontamination methods will be used to reduce or eliminate contamination and crosscontamination of samples by field equipment, other samples or personnel, and to minimize potential
exposures caused by the spread of contaminants. Decontamination will occur any time a sampling tool
or instrument used in field investigations contacts sampled media or personnel using the equipment.
These procedures will be used in conjunction with all non-dedicated (i.e. reusable) equipment used
during the handling, sampling or measuring of environmental media, and will be implemented primarily
on-site at the point of use or at a designated equipment decontamination station at the project site.
Types of equipment usually requiring decontamination include pumps, gauges, augers and sampling
barrels. Drilling equipment, water level meters, submersible pumping equipment, and any other nondedicated monitoring and sampling equipment will be decontaminated prior to the start of fieldwork,
after the collection of each media sample, and between boring intervals and/or sampling locations.
Water quality parameter sensors and flow-through cell will be cleaned between sampling locations in
accordance with the manufacturer’s recommendations.
Materials and methods for decontamination are provided in Supplement C.
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IV.

PFAS SAMPLING - SPECIAL REQUIREMENTS
Special requirements apply to all fieldwork procedures during sampling for per- and polyfluoroalkyl
substances (PFAS). Because of the potential presence of PFAS in common consumer products and in
equipment typically used to collect media and the need for very low reporting limits, special handling
and care must be taken when collecting samples for PFAS analysis to avoid sample contamination. There
is only limited research regarding how the use of various procedures and materials affect sample results,
and this SOP therefore represent a conservative approach. Field personnel should take precautions to
avoid items that are likely to contain PFAS at the sampling site as well as avoid specific items during the
sampling event, and must frequently check for updates to this SOP. The most recent NYSDEC guidance
document (June 2019), as well as a PFAS Sampling Quick Reference Field Guide (provided by Michigan
Department of Environmental Quality), are provided in Supplement D.
A.

EQUIPMENT AND SUPPLIES

Avoid personal protective equipment (PPE, including clothing chemically treated for UV protection) and
field supplies that may include PFAS and which could cross-contaminate field samples. Personal body
products such as shampoos, moisturizers and cosmetics may contain PFAS and should be used with care
the day of sampling. Sunblock and insect repellent ingredients need to be verified to ensure that they do
not contain PFAS before use in the field.
Food and food packaging should not enter the sampling zone.
Water resistant, waterproof, stain-treated, clothing recently washed with fabric softeners, and new
clothing should be avoided. If sampling in inclement weather a canopy tent may be a good option (note,
however, that water resistant/waterproof material likely contains PFAS and disposable gloves should be
worn when putting up and/or moving the tent.
Waterproof field books may contain PFAS and should not be used. Documentation of field activities
should be on loose paper on an aluminum clipboard or in a waterproof field book that does not use
PFAS. Field notes should be taken with a ball point pen (avoid large felt tip markers; fine and ultra-fine
point Sharpie® markers are acceptable). Sticky notes, etc., may contain PFAS and should be avoided
(pre-printed labels should be verified PFAS-free.
Disposable, powderless, nitrile gloves must be worn during PFAS sampling and handling activities and
should be changed frequently during and between sampling activities.
Sealed laboratory-supplied sampling containers may be placed into LDPE resealable storage bags (e.g.,
Ziploc®) that will not contact the sample media.
Chemical ice packs should not be used unless it is verified that they are PFAS-free. Samples for PFAS
analysis should be placed on water ice immediately and should ideally be received by the laboratory at a
temperature less than 6º Celsius.
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B.

GENERAL SAMPLING PROCEDURES

Sampling must be conducted in accordance with the project-specific QAPP, including use of laboratorysupplied sample containers.
If non-dedicated non-disposable equipment is used for sampling, proper decontamination is necessary.
Decontamination reagents should be checked to ensure that they do not contain PFAS before use.
Similarly, water used for decontamination should be checked (i.e. field equipment blanks) to verify that
it does not contain PFAS. It may be necessary to collect samples of decontamination water prior to use
to ensure that water being used for decontamination does not contain PFAS.
Soil samples should be collected using stainless steel, acetate, or polypropylene constructed equipment.
Liners for soil sampling should not contain PFAS.
If a monitoring well has dedicated tubing that may contain PFAS, the dedicated tubing should be
removed, and silicone or HDPE tubing should be used to sample for PFAS following at least one well
volume purge prior to sampling for PFAS. The recommended length of time that dedicated tubing should
be removed, and the recommended amount of purging conducted prior to sampling where dedicated
tubing has been present is variable. If it is anticipated that dedicated tubing may be a source of PFAS
cross contamination extra precaution, such as removal of the tubing 14 days prior to sampling or
purging of three well volumes, should be considered.
Care should be taken to not cross contaminate PFAS samples if samples for non-PFAS analyses are being
collected. For example, if VOCs and PFAS water samples are being collected, the VOCs would be
collected using a peristaltic pump with HDPE and silicone tubing, and then a second set of samples
would be collected for PFAS after changing gloves and switching sample container sets.
If transfer bottles are necessary for surface water sample collection, they should be PFAS-free and made
of the same material as the laboratory provided sample containers.
If a water supply is to be sampled, both a pre- and post-treatment sample may be necessary. Carbon
filtration, reverse osmosis, and other filter media may bias laboratory results for PFAS. Water should be
allowed to run freely until water quality parameter stabilization has occurred, typically between 3 and 5
minutes. Water flow rate should be reduced for minimal aeration.
Do not filter samples for PFAS analysis.
C.

DECONTAMINATION OF PFAS SAMPLING EQUIPMENT

Special requirements apply to decontaminating non-dedicated equipment used for PFAS sampling.
Laboratory supplied PFAS-free deionized water is preferred for decontamination (commercially available
deionized water in an HDPE container, and municipal drinking water, may be used for decontamination
if verified to be PFAS-free. Sampling equipment can be scrubbed using a polyethylene or polyvinyl
chloride (PVC) brush to remove particulates. Decontamination procedures should include triple rinsing
with PFAS-free water. Note that a QAPP prepared for NYSDEC program sites prohibits use of Liquinox®.
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V.

INVESTIGATION DERIVED WASTES
Disposal of any waste materials will be in accordance with provisions of the applicable site-specific Work
Plan. If not otherwise specified: 1) discarded personal protective equipment and other fieldwork
supplies not significantly impacted by free petroleum or other gross contaminants will be disposed as
municipal solid waste; and, 2) well development purge water, spent absorbents or other significantly
contaminated materials, and/or any recovered free-petroleum, will be properly stored on-site, in
properly labeled and secured containers, pending final off-site disposal at a permitted facility.
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SUPPLEMENT A
USEPA Groundwater Sampling Methods
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1.0

USE OF TERMS

Equipment blank: The equipment blank shall include the pump and the pump's tubing. If tubing
is dedicated to the well, the equipment blank needs only to include the pump in subsequent
sampling rounds. If the pump and tubing are dedicated to the well, the equipment blank is
collected prior to its placement in the well. If the pump and tubing will be used to sample
multiple wells, the equipment blank is normally collected after sampling from contaminated
wells and not after background wells.
Field duplicates: Field duplicates are collected to determine precision of the sampling procedure.
For this procedure, collect duplicate for each analyte group in consecutive order (VOC original,
VOC duplicate, SVOC original, SVOC duplicate, etc.).
Indicator field parameters: This SOP uses field measurements of turbidity, dissolved oxygen,
specific conductance, temperature, pH, and oxidation/reduction potential (ORP) as indicators of
when purging operations are sufficient and sample collection may begin.
Matrix Spike/Matrix Spike Duplicates: Used by the laboratory in its quality assurance program.
Consult the laboratory for the sample volume to be collected.
Potentiometric Surface: The level to which water rises in a tightly cased well constructed in a
confined aquifer. In an unconfined aquifer, the potentiometric surface is the water table.
QAPP: Quality Assurance Project Plan
SAP: Sampling and Analysis Plan
SOP: Standard operating procedure
Stabilization: A condition that is achieved when all indicator field parameter measurements are
sufficiently stable (as described in the “Monitoring Indicator Field Parameters” section) to allow
sample collection to begin.
Temperature blank: A temperature blank is added to each sample cooler. The blank is
measured upon receipt at the laboratory to assess whether the samples were properly cooled
during transit.
Trip blank (VOCs): Trip blank is a sample of analyte-free water taken to the sampling site and
returned to the laboratory. The trip blanks (one pair) are added to each sample cooler that
contains VOC samples.
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2.0

SCOPE & APPLICATION

The goal of this groundwater sampling procedure is to collect water samples that reflect the
total mobile organic and inorganic loads (dissolved and colloidal sized fractions)
transported through the subsurface under ambient flow conditions, with minimal physical
and chemical alterations from sampling operations. This standard operating procedure
(SOP) for collecting groundwater samples will help ensure that the project’s data quality
objectives (DQOs) are met under certain low-flow conditions.
The SOP emphasizes the need to minimize hydraulic stress at the well-aquifer interface by
maintaining low water-level drawdowns, and by using low pumping rates during purging
and sampling operations. Indicator field parameters (e.g., dissolved oxygen, pH, etc.) are
monitored during purging in order to determine when sample collection may begin.
Samples properly collected using this SOP are suitable for analysis of groundwater
contaminants (volatile and semi-volatile organic analytes, dissolved gases, pesticides,
PCBs, metals and other inorganics), or naturally occurring analytes. This SOP is based on
Puls, and Barcelona (1996).
This procedure is designed for monitoring wells with an inside diameter (1.5-inches or
greater) that can accommodate a positive lift pump with a screen length or open interval
ten feet or less and with a water level above the top of the screen or open interval
(Hereafter, the “screen or open interval” will be referred to only as “screen interval”). This
SOP is not applicable to other well-sampling conditions.
While the use of dedicated sampling equipment is not mandatory, dedicated pumps and
tubing can reduce sampling costs significantly by streamlining sampling activities and
thereby reducing the overall field costs.
The goal of this procedure is to emphasize the need for consistency in deploying and
operating equipment while purging and sampling monitoring wells during each sampling
event. This will help to minimize sampling variability.
This procedure describes a general framework for groundwater sampling. Other site
specific information (hydrogeological context, conceptual site model (CSM), DQOs, etc.)
coupled with systematic planning must be added to the procedure in order to develop an
appropriate site specific SAP/QAPP. In addition, the site specific SAP/QAPP must
identify the specific equipment that will be used to collect the groundwater samples.
This procedure does not address the collection of water or free product samples from wells
containing free phase LNAPLs and/or DNAPLs (light or dense non-aqueous phase
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liquids). For this type of situation, the reader may wish to check: Cohen, and Mercer
(1993) or other pertinent documents.
This SOP is to be used when collecting groundwater samples from monitoring wells at all
Superfund, Federal Facility and RCRA sites in Region 1 under the conditions described
herein. Request for modification of this SOP, in order to better address specific situations
at individual wells, must include adequate technical justification for proposed changes. All
changes and modifications must be approved and included in a revised SAP/QAPP before
implementation in field.
3.0

BACKGROUND FOR IMPLEMENTATION

It is expected that the monitoring well screen has been properly located (both laterally and
vertically) to intercept existing contaminant plume(s) or along flow paths of potential
contaminant migration. Problems with inappropriate monitoring well placement or
faulty/improper well installation cannot be overcome by even the best water sampling
procedures. This SOP presumes that the analytes of interest are moving (or will potentially
move) primarily through the more permeable zones intercepted by the screen interval.
Proper well construction, development, and operation and maintenance cannot be
overemphasized. The use of installation techniques that are appropriate to the
hydrogeologic setting of the site often prevent "problem well" situations from occurring.
During well development, or redevelopment, tests should be conducted to determine the
hydraulic characteristics of the monitoring well. The data can then be used to set the
purging/sampling rate, and provide a baseline for evaluating changes in well performance
and the potential need for well rehabilitation. Note: if this installation data or well history
(construction and sampling) is not available or discoverable, for all wells to be sampled,
efforts to build a sampling history should commence with the next sampling event.
The pump intake should be located within the screen interval and at a depth that will
remain under water at all times. It is recommended that the intake depth and pumping rate
remain the same for all sampling events. The mid-point or the lowest historical midpoint of
the saturated screen length is often used as the location of the pump intake. For new wells,
or for wells without pump intake depth information, the site’s SAP/QAPP must provide
clear reasons and instructions on how the pump intake depth(s) will be selected, and
reason(s) for the depth(s) selected. If the depths to top and bottom of the well screen are
not known, the SAP/QAPP will need to describe how the sampling depth will be
determined and how the data can be used.
Stabilization of indicator field parameters is used to indicate that conditions are suitable for
sampling to begin. Achievement of turbidity levels of less than 5 NTU, and stable
drawdowns of less than 0.3 feet, while desirable, are not mandatory. Sample collection
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may still take place provided the indicator field parameter criteria in this procedure are
met. If after 2 hours of purging indicator field parameters have not stabilized, one of three
optional courses of action may be taken: a) continue purging until stabilization is
achieved, b) discontinue purging, do not collect any samples, and record in log book that
stabilization could not be achieved (documentation must describe attempts to achieve
stabilization), c) discontinue purging, collect samples and provide full explanation of
attempts to achieve stabilization (note: there is a risk that the analytical data obtained,
especially metals and strongly hydrophobic organic analytes, may reflect a sampling bias
and therefore, the data may not meet the data quality objectives of the sampling event).
It is recommended that low-flow sampling be conducted when the air temperature is above
32°F (0°C). If the procedure is used below 32°F, special precautions will need to be taken
to prevent the groundwater from freezing in the equipment. Because sampling during
freezing temperatures may adversely impact the data quality objectives, the need for water
sample collection during months when these conditions are likely to occur should be
evaluated during site planning and special sampling measures may need to be developed.
Ice formation in the flow-through-cell will cause the monitoring probes to act erratically.
A transparent flow-through-cell needs to be used to observe if ice is forming in the cell. If
ice starts to form on the other pieces of the sampling equipment, additional problems may
occur.
4.0

HEALTH & SAFETY

When working on-site, comply with all applicable OSHA requirements and the site’s
health/safety procedures. All proper personal protection clothing and equipment are to be
worn. Some samples may contain biological and chemical hazards. These samples should
be handled with suitable protection to skin, eyes, etc.
5.0

CAUTIONS

The following cautions need to be considered when planning to collect groundwater
samples when the below conditions occur.
If the groundwater degasses during purging of the monitoring well, dissolved gases and
VOCs will be lost. When this happens, the groundwater data for dissolved gases (e.g.,
methane, ethene, ethane, dissolved oxygen, etc.) and VOCs will need to be qualified.
Some conditions that can promote degassing are the use of a vacuum pump (e.g., peristaltic
pumps), changes in aperture along the sampling tubing, and squeezing/pinching the
pump’s tubing which results in a pressure change.
When collecting the samples for dissolved gases and VOCs analyses, avoid aerating the
groundwater in the pump’s tubing. This can cause loss of the dissolved gases and VOCs in
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the groundwater. Having the pump’s tubing completely filled prior to sampling will avoid
this problem when using a centrifugal pump or peristaltic pump.
Direct sun light and hot ambient air temperatures may cause the groundwater in the tubing
and flow-through-cell to heat up. This may cause the groundwater to degas which will
result in loss of VOCs and dissolved gases. When sampling under these conditions, the
sampler will need to shade the equipment from the sunlight (e.g., umbrella, tent, etc.). If
possible, sampling on hot days, or during the hottest time of the day, should be avoided.
The tubing exiting the monitoring well should be kept as short as possible to avoid the sun
light or ambient air from heating up the groundwater.
Thermal currents in the monitoring well may cause vertical mixing of water in the well
bore. When the air temperature is colder than the groundwater temperature, it can cool the
top of the water column. Colder water which is denser than warm water sinks to the
bottom of the well and the warmer water at the bottom of the well rises, setting up a
convection cell. “During low-flow sampling, the pumped water may be a mixture of
convecting water from within the well casing and aquifer water moving inward through the
screen. This mixing of water during low-flow sampling can substantially increase
equilibration times, can cause false stabilization of indicator parameters, can give false
indication of redox state, and can provide biological data that are not representative of the
aquifer conditions” (Vroblesky 2007).
Failure to calibrate or perform proper maintenance on the sampling equipment and
measurement instruments (e.g., dissolved oxygen meter, etc.) can result in faulty data
being collected.
Interferences may result from using contaminated equipment, cleaning materials, sample
containers, or uncontrolled ambient/surrounding air conditions (e.g., truck/vehicle exhaust
nearby).
Cross contamination problems can be eliminated or minimized through the use of
dedicated sampling equipment and/or proper planning to avoid ambient air interferences.
Note that the use of dedicated sampling equipment can also significantly reduce the time
needed to complete each sampling event, will promote consistency in the sampling, and
may reduce sampling bias by having the pump’s intake at a constant depth.
Clean and decontaminate all sampling equipment prior to use. All sampling equipment
needs to be routinely checked to be free from contaminants and equipment blanks collected
to ensure that the equipment is free of contaminants. Check the previous equipment blank
data for the site (if they exist) to determine if the previous cleaning procedure removed the
contaminants. If contaminants were detected and they are a concern, then a more vigorous
cleaning procedure will be needed.
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6.0

PERSONNEL QUALIFICATIONS

All field samplers working at sites containing hazardous waste must meet the requirements
of the OSHA regulations. OSHA regulations may require the sampler to take the 40 hour
OSHA health and safety training course and a refresher course prior to engaging in any
field activities, depending upon the site and field conditions.
The field samplers must be trained prior to the use of the sampling equipment, field
instruments, and procedures. Training is to be conducted by an experienced sampler
before initiating any sampling procedure.
The entire sampling team needs to read, and be familiar with, the site Health and Safety
Plan, all relevant SOPs, and SAP/QAPP (and the most recent amendments) before going
onsite for the sampling event. It is recommended that the field sampling leader attest to the
understanding of these site documents and that it is recorded.
7.0

EQUIPMENT AND SUPPLIES

A. Informational materials for sampling event
A copy of the current Health and Safety Plan, SAP/QAPP, monitoring well construction
data, location map(s), field data from last sampling event, manuals for sampling, and the
monitoring instruments’ operation, maintenance, and calibration manuals should be
brought to the site.
B. Well keys.
C. Extraction device
Adjustable rate, submersible pumps (e.g., centrifugal, bladder, etc.) which are constructed
of stainless steel or polytetrafluoroethylene (PTFE, i.e. Teflon®) are preferred. PTFE,
however, should not be used when sampling for per- and polyfluoroalkyl substances
(PFAS) as it is likely to contain these substances.
Note: If extraction devices constructed of other materials are to be used, adequate
information must be provided to show that the substituted materials do not leach
contaminants nor cause interferences to the analytical procedures to be used. Acceptance
of these materials must be obtained before the sampling event.
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If bladder pumps are selected for the collection of VOCs and dissolved gases, the pump
setting should be set so that one pulse will deliver a water volume that is sufficient to
fill a 40 mL VOC vial. This is not mandatory, but is considered a “best practice”. For the
proper operation, the bladder pump will need a minimum amount of water above the
pump; consult the manufacturer for the recommended submergence. The pump’s
recommended submergence value should be determined during the planning stage, since it
may influence well construction and placement of dedicated pumps where water-level
fluctuations are significant.
Adjustable rate, peristaltic pumps (suction) are to be used with caution when collecting
samples for VOCs and dissolved gases (e.g., methane, carbon dioxide, etc.) analyses.
Additional information on the use of peristaltic pumps can be found in Appendix A.
If peristaltic pumps are used, the inside diameter of the rotor head tubing needs to match
the inside diameter of the tubing installed in the monitoring well.
Inertial pumping devices (motor driven or manual) are not recommended. These devices
frequently cause greater disturbance during purging and sampling, and are less easily
controlled than submersible pumps (potentially increasing turbidity and sampling
variability, etc.). This can lead to sampling results that are adversely affected by purging
and sampling operations, and a higher degree of data variability.
D. Tubing
PTFE (Teflon®) or PTFE-lined polyethylene tubing are preferred when sampling is to
include VOCs, SVOCs, pesticides, PCBs and inorganics. As discussed in the previous
section, PTFE tubing should not be used when sampling for PFAS. In this case, a suitable
alternative such as high-density polyethylene tubing should be used.
PVC, polypropylene or polyethylene tubing may be used when collecting samples for
metal and other inorganics analyses.
Note: If tubing constructed of other materials is to be used, adequate information must be
provided to show that the substituted materials do not leach contaminants nor cause
interferences to the analytical procedures to be used. Acceptance of these materials must
be obtained before the sampling event.
The use of 1/4 inch or 3/8 inch (inside diameter) tubing is recommended. This will help
ensure that the tubing remains liquid filled when operating at very low pumping rates when
using centrifugal and peristaltic pumps.

EQASOP-GW4
Region 1 Low-Stress
(Low-Flow) SOP
Revision Number: 4
Date: July 30, 1996
Revised: September 19, 2017
Page 11 of 30

Silastic tubing should be used for the section around the rotor head of a peristaltic pump.
It should be less than a foot in length. The inside diameter of the tubing used at the pump
rotor head must be the same as the inside diameter of tubing placed in the well. A tubing
connector is used to connect the pump rotor head tubing to the well tubing. Alternatively,
the two pieces of tubing can be connected to each other by placing the one end of the
tubing inside the end of the other tubing. The tubing must not be reused.
E. The water level measuring device
Electronic ”tape”, pressure transducer, water level sounder/level indicator, etc. should be
capable of measuring to 0.01 foot accuracy. Recording pressure transducers, mounted
above the pump, are especially helpful in tracking water levels during pumping operations,
but their use must include check measurements with a water level “tape” at the start and
end of each sampling event.
F. Flow measurement supplies
Graduated cylinder (size according to flow rate) and stopwatch usually will suffice.
Large graduated bucket used to record total water purged from the well.
G. Interface probe
To be used to check on the presence of free phase liquids (LNAPL, or DNAPL) before
purging begins (as needed).
H. Power source (generator, nitrogen tank, battery, etc.)
When a gasoline generator is used, locate it downwind and at least 30 feet from the well so
that the exhaust fumes do not contaminate samples.
I. Indicator field parameter monitoring instruments
Use of a multi-parameter instrument capable of measuring pH, oxidation/reduction
potential (ORP), dissolved oxygen (DO), specific conductance, temperature, and coupled
with a flow-through-cell is required when measuring all indicator field parameters, except
turbidity. Turbidity is collected using a separate instrument. Record equipment/instrument
identification (manufacturer, and model number).
Transparent, small volume flow-through-cells (e.g., 250 mLs or less) are preferred. This
allows observation of air bubbles and sediment buildup in the cell, which can interfere with
the operation of the monitoring instrument probes, to be easily detected. A small volume
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cell facilitates rapid turnover of water in the cell between measurements of the indicator
field parameters.
It is recommended to use a flow-through-cell and monitoring probes from the same
manufacturer and model to avoid incompatibility between the probes and flow-throughcell.
Turbidity samples are collected before the flow-through-cell. A “T” connector coupled
with a valve is connected between the pump’s tubing and flow-through-cell. When a
turbidity measurement is required, the valve is opened to allow the groundwater to flow
into a container. The valve is closed and the container sample is then placed in the
turbidimeter.
Standards are necessary to perform field calibration of instruments. A minimum of two
standards are needed to bracket the instrument measurement range for all parameters
except ORP which use a Zobell solution as a standard. For dissolved oxygen, a wet
sponge used for the 100% saturation and a zero dissolved oxygen solution are used for the
calibration.
Barometer (used in the calibration of the Dissolved Oxygen probe) and the conversion
formula to convert the barometric pressure into the units of measure used by the Dissolved
Oxygen meter are needed.
J. Decontamination supplies
Includes (for example) non-phosphate detergent, distilled/deionized water, isopropyl
alcohol, etc.
K. Record keeping supplies
Logbook(s), well purging forms, chain-of-custody forms, field instrument calibration
forms, etc.
L. Sample bottles
M. Sample preservation supplies (as required by the analytical methods)
N. Sample tags or labels
O. PID or FID instrument
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If appropriate, to detect VOCs for health and safety purposes, and provide qualitative field
evaluations.
P. Miscellaneous Equipment
Equipment to keep the sampling apparatus shaded in the summer (e.g., umbrella) and from
freezing in the winter. If the pump’s tubing is allowed to heat up in the warm weather, the
cold groundwater may degas as it is warmed in the tubing.
8.0

EQUIPMENT/INSTRUMENT CALIBRATION

Prior to the sampling event, perform maintenance checks on the equipment and
instruments according to the manufacturer’s manual and/or applicable SOP. This will
ensure that the equipment/instruments are working properly before they are used in the
field.
Prior to sampling, the monitoring instruments must be calibrated and the calibration
documented. The instruments are calibrated using U.S Environmental Protection Agency
Region 1 Calibration of Field Instruments (temperature, pH, dissolved oxygen,
conductivity/specific conductance, oxidation/reduction [ORP], and turbidity), March 23,
2017, or latest version or from one of the methods listed in 40CFR136, 40CFR141 and
SW-846.
The instruments shall be calibrated at the beginning of each day. If the field measurement
falls outside the calibration range, the instrument must be re-calibrated so that all
measurements fall within the calibration range. At the end of each day, a calibration check
is performed to verify that instruments remained in calibration throughout the day. This
check is performed while the instrument is in measurement mode, not calibration mode. If
the field instruments are being used to monitor the natural attenuation parameters, then a
calibration check at mid-day is highly recommended to ensure that the instruments did not
drift out of calibration. Note: during the day if the instrument reads zero or a negative
number for dissolved oxygen, pH, specific conductance, or turbidity (negative value only),
this indicates that the instrument drifted out of calibration or the instrument is
malfunctioning. If this situation occurs the data from this instrument will need to be
qualified or rejected.
9.0

PRELIMINARY SITE ACTIVITIES (as applicable)

Check the well for security (damage, evidence of tampering, missing lock, etc.) and record
pertinent observations (include photograph as warranted).
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If needed, lay out a sheet of clean polyethylene for monitoring and sampling equipment,
unless equipment is elevated above the ground (e.g., on a table, etc.).
Remove well cap and if appropriate measure VOCs at the rim of the well with a PID or
FID instrument and record reading in field logbook or on the well purge form.
If the well casing does not have an established reference point (usually a V-cut or indelible
mark in the well casing), make one. Describe its location and record the date of the mark
in the logbook (consider a photographic record as well). All water level measurements
must be recorded relative to this reference point (and the altitude of this point should be
determined using techniques that are appropriate to site’s DQOs.
If water-table or potentiometric surface map(s) are to be constructed for the sampling
event, perform synoptic water level measurement round (in the shortest possible time)
before any purging and sampling activities begin. If possible, measure water level depth
(to 0.01 ft.) and total well depth (to 0.1 ft.) the day before sampling begins, in order to
allow for re-settlement of any particulates in the water column. This is especially
important for those wells that have not been recently sampled because sediment buildup in
the well may require the well to be redeveloped. If measurement of total well depth is not
made the day before, it should be measured after sampling of the well is complete. All
measurements must be taken from the established referenced point. Care should be taken
to minimize water column disturbance.
Check newly constructed wells for the presence of LNAPLs or DNAPLs before the initial
sampling round. If none are encountered, subsequent check measurements with an
interface probe may not be necessary unless analytical data or field analysis signal a
worsening situation. This SOP cannot be used in the presence of LNAPLs or DNAPLs. If
NAPLs are present, the project team must decide upon an alternate sampling method. All
project modifications must be approved and documented prior to implementation.
If available check intake depth and drawdown information from previous sampling
event(s) for each well. Duplicate, to the extent practicable, the intake depth and extraction
rate (use final pump dial setting information) from previous event(s). If changes are made
in the intake depth or extraction rate(s) used during previous sampling event(s), for either
portable or dedicated extraction devices, record new values, and explain reasons for the
changes in the field logbook.
10.0

PURGING AND SAMPLING PROCEDURE

Purging and sampling wells in order of increasing chemical concentrations (known or
anticipated) are preferred.
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The use of dedicated pumps is recommended to minimize artificial mobilization and
entrainment of particulates each time the well is sampled. Note that the use of dedicated
sampling equipment can also significantly reduce the time needed to complete each
sampling event, will promote consistency in the sampling, and may reduce sampling bias
by having the pump’s intake at a constant depth.
A. Initial Water Level
Measure the water level in the well before installing the pump if a non-dedicated pump is
being used. The initial water level is recorded on the purge form or in the field logbook.
B. Install Pump
Lower pump, safety cable, tubing and electrical lines slowly (to minimize disturbance) into
the well to the appropriate depth (may not be the mid-point of the screen/open interval).
The Sampling and Analysis Plan/Quality Assurance Project Plan should specify the
sampling depth (used previously), or provide criteria for selection of intake depth for each
new well. If possible keep the pump intake at least two feet above the bottom of the well,
to minimize mobilization of particulates present in the bottom of the well.
Pump tubing lengths, above the top of well casing should be kept as short as possible to
minimize heating the groundwater in the tubing by exposure to sun light and ambient air
temperatures. Heating may cause the groundwater to degas, which is unacceptable for the
collection of samples for VOC and dissolved gases analyses.
C. Measure Water Level
Before starting pump, measure water level. Install recording pressure transducer, if used to
track drawdowns, to initialize starting condition.
D. Purge Well
From the time the pump starts purging and until the time the samples are collected, the
purged water is discharged into a graduated bucket to determine the total volume of
groundwater purged. This information is recorded on the purge form or in the field
logbook.
Start the pump at low speed and slowly increase the speed until discharge occurs. Check
water level. Check equipment for water leaks and if present fix or replace the affected
equipment. Try to match pumping rate used during previous sampling event(s).
Otherwise, adjust pump speed until there is little or no water level drawdown. If the
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minimal drawdown that can be achieved exceeds 0.3 feet, but remains stable, continue
purging.
Monitor and record the water level and pumping rate every five minutes (or as appropriate)
during purging. Record any pumping rate adjustments (both time and flow rate). Pumping
rates should, as needed, be reduced to the minimum capabilities of the pump to ensure
stabilization of the water level. Adjustments are best made in the first fifteen minutes of
pumping in order to help minimize purging time. During pump start-up, drawdown may
exceed the 0.3 feet target and then "recover" somewhat as pump flow adjustments are
made. Purge volume calculations should utilize stabilized drawdown value, not the initial
drawdown. If the initial water level is above the top of the screen do not allow the water
level to fall into the well screen. The final purge volume must be greater than the
stabilized drawdown volume plus the pump’s tubing volume. If the drawdown has
exceeded 0.3 feet and stabilizes, calculate the volume of water between the initial water
level and the stabilized water level. Add the volume of the water which occupies the
pump’s tubing to this calculation. This combined volume of water needs to be purged
from the well after the water level has stabilized before samples are collected.
Avoid the use of constriction devices on the tubing to decrease the flow rate because the
constrictor will cause a pressure difference in the water column. This will cause the
groundwater to degas and result in a loss of VOCs and dissolved gasses in the groundwater
samples.
Note: the flow rate used to achieve a stable pumping level should remain constant while
monitoring the indicator parameters for stabilization and while collecting the samples.
Wells with low recharge rates may require the use of special pumps capable of attaining
very low pumping rates (e.g., bladder, peristaltic), and/or the use of dedicated equipment.
For new monitoring wells, or wells where the following situation has not occurred before,
if the recovery rate to the well is less than 50 mL/min., or the well is being essentially
dewatered during purging, the well should be sampled as soon as the water level has
recovered sufficiently to collect the volume needed for all anticipated samples. The project
manager or field team leader will need to make the decision when samples should be
collected, how the sample is to be collected, and the reasons recorded on the purge form or
in the field logbook. A water level measurement needs to be performed and recorded
before samples are collected. If the project manager decides to collect the samples using
the pump, it is best during this recovery period that the pump intake tubing not be
removed, since this will aggravate any turbidity problems. Samples in this specific
situation may be collected without stabilization of indicator field parameters. Note that
field conditions and efforts to overcome problematic situations must be recorded in order
to support field decisions to deviate from normal procedures described in this SOP. If this
type of problematic situation persists in a well, then water sample collection should be
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changed to a passive or no-purge method, if consistent with the site’s DQOs, or have a new
well installed.
E. Monitor Indicator Field Parameters
After the water level has stabilized, connect the “T” connector with a valve and the flowthrough-cell to monitor the indicator field parameters. If excessive turbidity is anticipated
or encountered with the pump startup, the well may be purged for a while without
connecting up the flow-through-cell, in order to minimize particulate buildup in the cell
(This is a judgment call made by the sampler). Water level drawdown measurements
should be made as usual. If possible, the pump may be installed the day before purging to
allow particulates that were disturbed during pump insertion to settle.
During well purging, monitor indicator field parameters (turbidity, temperature, specific
conductance, pH, ORP, DO) at a frequency of five minute intervals or greater. The
pump’s flow rate must be able to “turn over” at least one flow-through-cell volume
between measurements (for a 250 mL flow-through-cell with a flow rate of 50 mLs/min.,
the monitoring frequency would be every five minutes; for a 500 mL flow-through-cell it
would be every ten minutes). If the cell volume cannot be replaced in the five minute
interval, then the time between measurements must be increased accordingly. Note: during
the early phase of purging, emphasis should be put on minimizing and stabilizing pumping
stress, and recording those adjustments followed by stabilization of indicator parameters.
Purging is considered complete and sampling may begin when all the above indicator field
parameters have stabilized. Stabilization is considered to be achieved when three
consecutive readings are within the following limits:
Turbidity (10% for values greater than 5 NTU; if three Turbidity values are less
than 5 NTU, consider the values as stabilized),
Dissolved Oxygen (10% for values greater than 0.5 mg/L, if three Dissolved
Oxygen values are less than 0.5 mg/L, consider the values as
stabilized),
Specific Conductance (3%),
Temperature (3%),
pH (± 0.1 unit),
Oxidation/Reduction Potential (±10 millivolts).
All measurements, except turbidity, must be obtained using a flow-through-cell. Samples
for turbidity measurements are obtained before water enters the flow-through-cell.
Transparent flow-through-cells are preferred, because they allow field personnel to watch
for particulate build-up within the cell. This build-up may affect indicator field parameter
values measured within the cell. If the cell needs to be cleaned during purging operations,
continue pumping and disconnect cell for cleaning, then reconnect after cleaning and
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continue monitoring activities. Record start and stop times and give a brief description of
cleaning activities.
The flow-through-cell must be designed in a way that prevents gas bubble entrapment in
the cell. Placing the flow-through-cell at a 45 degree angle with the port facing upward can
help remove bubbles from the flow-through-cell (see Appendix B Low-Flow Setup
Diagram). Throughout the measurement process, the flow-through-cell must remain free
of any gas bubbles. Otherwise, the monitoring probes may act erratically. When the pump
is turned off or cycling on/off (when using a bladder pump), water in the cell must not
drain out. Monitoring probes must remain submerged in water at all times.
F. Collect Water Samples
When samples are collected for laboratory analyses, the pump’s tubing is disconnected
from the “T” connector with a valve and the flow-through-cell. The samples are collected
directly from the pump’s tubing. Samples must not be collected from the flow-through-cell
or from the “T” connector with a valve.
VOC samples are normally collected first and directly into pre-preserved sample
containers. However, this may not be the case for all sampling locations; the SAP/QAPP
should list the order in which the samples are to be collected based on the project’s
objective(s). Fill all sample containers by allowing the pump discharge to flow gently
down the inside of the container with minimal turbulence.
If the pump’s flow rate is too high to collect the VOC/dissolved gases samples, collect the
other samples first. Lower the pump’s flow rate to a reasonable rate and collect the
VOC/dissolved gases samples and record the new flow rate.
During purging and sampling, the centrifugal/peristaltic pump tubing must remain filled
with water to avoid aeration of the groundwater. It is recommended that 1/4 inch or 3/8
inch (inside diameter) tubing be used to help ensure that the sample tubing remains water
filled. If the pump tubing is not completely filled to the sampling point, use the following
procedure to collect samples: collect non-VOC/dissolved gases samples first, then increase
flow rate slightly until the water completely fills the tubing, collect the VOC/dissolved
gases samples, and record new drawdown depth and flow rate.
For bladder pumps that will be used to collect VOC or dissolved gas samples, it is
recommended that the pump be set to deliver long pulses of water so that one pulse will fill
a 40 mL VOC vial.
Use pre-preserved sample containers or add preservative, as required by analytical
methods, to the samples immediately after they are collected. Check the analytical methods
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(e.g. EPA SW-846, 40 CFR 136, water supply, etc.) for additional information on
preservation.
If determination of filtered metal concentrations is a sampling objective, collect filtered
water samples using the same low flow procedures. The use of an in-line filter (transparent
housing preferred) is required, and the filter size (0.45 µm is commonly used) should be
based on the sampling objective. Pre-rinse the filter with groundwater prior to sample
collection. Make sure the filter is free of air bubbles before samples are collected.
Preserve the filtered water sample immediately. Note: filtered water samples are not an
acceptable substitute for unfiltered samples when the monitoring objective is to obtain
chemical concentrations of total mobile contaminants in groundwater for human health or
ecological risk calculations.
Label each sample as collected. Samples requiring cooling will be placed into a cooler
with ice or refrigerant for delivery to the laboratory. Metal samples after acidification to a
pH less than 2 do not need to be cooled.
G. Post Sampling Activities
If a recording pressure transducer is used to track drawdown, re-measure water level with
tape.
After collection of samples, the pump tubing may be dedicated to the well for re-sampling
(by hanging the tubing inside the well), decontaminated, or properly discarded.
Before securing the well, measure and record the well depth (to 0.1 ft.), if not measured the
day before purging began. Note: measurement of total well depth annually is usually
sufficient after the initial low stress sampling event. However, a greater frequency may be
needed if the well has a “silting” problem or if confirmation of well identity is needed.
Secure the well.
11.0

DECONTAMINATION

Decontaminate sampling equipment prior to use in the first well, and then following
sampling of each subsequent well. Pumps should not be removed between purging and
sampling operations. The pump, tubing, support cable and electrical wires which were in
contact with the well should be decontaminated by one of the procedures listed below.
The use of dedicated pumps and tubing will reduce the amount of time spent on
decontamination of the equipment. If dedicated pumps and tubing are used, only the initial
sampling event will require decontamination of the pump and tubing.
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Note if the previous equipment blank data showed that contaminant(s) were present after
using the below procedure or the one described in the SAP/QAPP, a more vigorous
procedure may be needed.
Procedure 1
Decontaminating solutions can be pumped from either buckets or short PVC casing
sections through the pump and tubing. The pump may be disassembled and flushed with
the decontaminating solutions. It is recommended that detergent and alcohol be used
sparingly in the decontamination process and water flushing steps be extended to ensure
that any sediment trapped in the pump is removed. The pump exterior and electrical wires
must be rinsed with the decontaminating solutions, as well. The procedure is as follows:
Flush the equipment/pump with potable water.
Flush with non-phosphate detergent solution. If the solution is recycled, the solution must
be changed periodically.
Flush with potable or distilled/deionized water to remove all of the detergent solution. If
the water is recycled, the water must be changed periodically.
Optional - flush with isopropyl alcohol (pesticide grade; must be free of ketones {e.g.,
acetone}) or with methanol. This step may be required if the well is highly contaminated or
if the equipment blank data from the previous sampling event show that the level of
contaminants is significant.
Flush with distilled/deionized water. This step must remove all traces of alcohol (if used)
from the equipment. The final water rinse must not be recycled.
Procedure 2
Steam clean the outside of the submersible pump.
Pump hot potable water from the steam cleaner through the inside of the pump. This can
be accomplished by placing the pump inside a three or four inch diameter PVC pipe with
end cap. Hot water from the steam cleaner jet will be directed inside the PVC pipe and the
pump exterior will be cleaned. The hot water from the steam cleaner will then be pumped
from the PVC pipe through the pump and collected into another container. Note: additives
or solutions should not be added to the steam cleaner.
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Pump non-phosphate detergent solution through the inside of the pump. If the solution is
recycled, the solution must be changed periodically.
Pump potable water through the inside of the pump to remove all of the detergent solution.
If the solution is recycled, the solution must be changed periodically.
Pump distilled/deionized water through the pump. The final water rinse must not be
recycled.
12.0

FIELD QUALITY CONTROL

Quality control samples are required to verify that the sample collection and handling
process has not compromised the quality of the groundwater samples. All field quality
control samples must be prepared the same as regular investigation samples with regard to
sample volume, containers, and preservation. Quality control samples include field
duplicates, equipment blanks, matrix spike/matrix spike duplicates, trip blanks (VOCs),
and temperature blanks.
13.0

FIELD LOGBOOK

A field log shall be kept to document all groundwater field monitoring activities (see
Appendix C, example table), and record the following for each well:
Site name, municipality, state.
Well identifier, latitude-longitude or state grid coordinates.
Measuring point description (e.g., north side of PVC pipe).
Well depth, and measurement technique.
Well screen length.
Pump depth.
Static water level depth, date, time and measurement technique.
Presence and thickness of immiscible liquid (NAPL) layers and detection method.
Pumping rate, drawdown, indicator parameters values, calculated or measured total volume
pumped, and clock time of each set of measurements.
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Type of tubing used and its length.
Type of pump used.
Clock time of start and end of purging and sampling activity.
Types of sample bottles used and sample identification numbers.
Preservatives used.
Parameters requested for analyses.
Field observations during sampling event.
Name of sample collector(s).
Weather conditions, including approximate ambient air temperature.
QA/QC data for field instruments.
Any problems encountered should be highlighted.
Description of all sampling/monitoring equipment used, including trade names, model
number, instrument identification number, diameters, material composition, etc.
14.0

DATA REPORT

Data reports are to include laboratory analytical results, QA/QC information, field
indicator parameters measured during purging, field instrument calibration information,
and whatever other field logbook information is needed to allow for a full evaluation of
data usability.
Note: the use of trade, product, or firm names in this sampling procedure is for descriptive
purposes only and does not constitute endorsement by the U.S. EPA.
15.0
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APPENDIX A

PERISTALTIC PUMPS
Before selecting a peristaltic pump to collect groundwater samples for VOCs and/or
dissolved gases, (e.g., methane, carbon dioxide, etc.) consideration should be given to the
following:
•
•
•

The decision of whether or not to use a peristaltic pump is dependent on the
intended use of the data.
If the additional sampling error that may be introduced by this device is NOT of
concern for the VOC/dissolved gases data’s intended use, then this device may be
acceptable.
If minor differences in the groundwater concentrations could affect the decision,
such as to continue or terminate groundwater cleanup or whether the cleanup goals
have been reached, then this device should NOT be used for VOC/dissolved gases
sampling. In these cases, centrifugal or bladder pumps are a better choice for more
accurate results.

EPA and USGS have documented their concerns with the use of the peristaltic pumps to
collect water sample in the below documents.
•
•
•

•

“Suction Pumps are not recommended because they may cause degassing, pH
modification, and loss of volatile compounds” A Compendium of Superfund Field
Operations Methods, EPA/540/P-87/001, December 1987.
“The agency does not recommend the use of peristaltic pumps to sample ground
water particularly for volatile organic analytes” RCRA Ground-Water Monitoring
Draft Technical Guidance, EPA Office of Solid Waste, November 1992.
“The peristaltic pump is limited to shallow applications and can cause degassing
resulting in alteration of pH, alkalinity, and volatiles loss”, Low-flow (Minimal
drawdown) Ground-Water Sampling Procedures, by Robert Puls & Michael
Barcelona, April 1996, EPA/540/S-95/504.
“Suction-lift pumps, such as peristaltic pumps, can operate at a very low pumping
rate; however, using negative pressure to lift the sample can result in the loss of
volatile analytes”, USGS Book 9 Techniques of Water-Resources Investigation,
Chapter A4. (Version 2.0, 9/2006).
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APPENDIX B

SUMMARY OF SAMPLING INSTRUCTIONS
These instructions are for using an adjustable rate, submersible pump or a peristaltic pump
with the pump’s intake placed at the midpoint of a 10 foot or less well screen or an open
interval. The water level in the monitoring well is above the top of the well screen or open
interval, the ambient temperature is above 32°F, and the equipment is not dedicated. Field
instruments are already calibrated. The equipment is setup according to the diagram at the
end of these instructions.
1. Review well installation information. Record well depth, length of screen or open
interval, and depth to top of the well screen. Determine the pump’s intake depth (e.g.,
mid-point of screen/open interval).
2. On the day of sampling, check security of the well casing, perform any safety checks
needed for the site, lay out a sheet of polyethylene around the well (if necessary), and setup
the equipment. If necessary a canopy or an equivalent item can be setup to shade the
pump’s tubing and flow-through-cell from the sun light to prevent the sun light from
heating the groundwater.
3. Check well casing for a reference mark. If missing, make a reference mark. Measure
the water level (initial) to 0.01 ft. and record this information.
4. Install the pump’s intake to the appropriate depth (e.g., midpoint) of the well screen or
open interval. Do not turn-on the pump at this time.
5. Measure water level and record this information.
6. Turn-on the pump and discharge the groundwater into a graduated waste bucket. Slowly
increase the flow rate until the water level starts to drop. Reduce the flow rate slightly so
the water level stabilizes. Record the pump’s settings. Calculate the flow rate using a
graduated container and a stop watch. Record the flow rate. Do not let the water level drop
below the top of the well screen.
If the groundwater is highly turbid or discolored, continue to discharge the water into the
bucket until the water clears (visual observation); this usually takes a few minutes. The
turbid or discolored water is usually from the well-being disturbed during the pump
installation. If the water does not clear, then you need to make a choice whether to
continue purging the well (hoping that it will clear after a reasonable time) or continue to
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the next step. Note, it is sometimes helpful to install the pump the day before the sampling
event so that the disturbed materials in the well can settle out.
If the water level drops to the top of the well screen during the purging of the well, stop
purging the well, and do the following:
Wait for the well to recharge to a sufficient volume so samples can be collected.
This may take a while (pump may be removed from well, if turbidity is not a
problem). The project manager will need to make the decision when samples
should be collected and the reasons recorded in the site’s log book. A water level
measurement needs to be performed and recorded before samples are collected.
When samples are being collected, the water level must not drop below the top of
the screen or open interval. Collect the samples from the pump’s tubing. Always
collect the VOCs and dissolved gases samples first. Normally, the samples
requiring a small volume are collected before the large volume samples are
collected just in case there is not sufficient water in the well to fill all the sample
containers. All samples must be collected, preserved, and stored according to the
analytical method. Remove the pump from the well and decontaminate the
sampling equipment.
If the water level has dropped 0.3 feet or less from the initial water level (water level
measure before the pump was installed); proceed to Step 7. If the water level has dropped
more than 0.3 feet, calculate the volume of water between the initial water level and the
stabilized water level. Add the volume of the water which occupies the pump’s tubing to
this calculation. This combined volume of water needs to be purged from the well after the
water level has stabilized before samples are be collected.
7. Attach the pump’s tubing to the “T” connector with a valve (or a three-way stop cock).
The pump’s tubing from the well casing to the “T” connector must be as short as possible
to prevent the groundwater in the tubing from heating up from the sun light or from the
ambient air. Attach a short piece of tubing to the other end of the end of the “T” connector
to serve as a sampling port for the turbidity samples. Attach the remaining end of the “T”
connector to a short piece of tubing and connect the tubing to the flow-through-cell bottom
port. To the top port, attach a small piece of tubing to direct the water into a calibrated
waste bucket. Fill the cell with the groundwater and remove all gas bubbles from the cell.
Position the flow-through-cell in such a way that if gas bubbles enter the cell they can
easily exit the cell. If the ports are on the same side of the cell and the cell is cylindrical
shape, the cell can be placed at a 45-degree angle with the ports facing upwards; this
position should keep any gas bubbles entering the cell away from the monitoring probes
and allow the gas bubbles to exit the cell easily (see Low-Flow Setup Diagram). Note:
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make sure there are no gas bubbles caught in the probes’ protective guard; you may need to
shake the cell to remove these bubbles.
8. Turn-on the monitoring probes and turbidity meter.
9. Record the temperature, pH, dissolved oxygen, specific conductance, and
oxidation/reduction potential measurements. Open the valve on the “T” connector to
collect a sample for the turbidity measurement, close the valve, do the measurement, and
record this measurement. Calculate the pump’s flow rate from the water exiting the flowthrough-cell using a graduated container and a stop watch, and record the measurement.
Measure and record the water level. Check flow-through-cell for gas bubbles and
sediment; if present, remove them.
10. Repeat Step 9 every 5 minutes or as appropriate until monitoring parameters stabilized.
Note: at least one flow-through-cell volume must be exchanged between readings. If not,
the time interval between readings will need to be increased. Stabilization is achieved
when three consecutive measurements are within the following limits:
Turbidity (10% for values greater than 5 NTUs; if three Turbidity values are less
than 5 NTUs, consider the values as stabilized),
Dissolved Oxygen (10% for values greater than 0.5 mg/L, if three Dissolved
Oxygen values are less than 0.5 mg/L, consider the values as
stabilized),
Specific Conductance (3%),
Temperature (3%),
pH (± 0.1 unit),
Oxidation/Reduction Potential (±10 millivolts).
If these stabilization requirements do not stabilize in a reasonable time, the probes may
have been coated from the materials in the groundwater, from a buildup of sediment in the
flow-through-cell, or a gas bubble is lodged in the probe. The cell and the probes will need
to be cleaned. Turn-off the probes (not the pump), disconnect the cell from the “T”
connector and continue to purge the well. Disassemble the cell, remove the sediment, and
clean the probes according to the manufacturer’s instructions. Reassemble the cell and
connect the cell to the “T” connector. Remove all gas bubbles from the cell, turn-on the
probes, and continue the measurements. Record the time the cell was cleaned.
11. When it is time to collect the groundwater samples, turn-off the monitoring probes, and
disconnect the pump’s tubing from the “T” connector. If you are using a centrifugal or
peristaltic pump check the pump’s tubing to determine if the tubing is completely filled
with water (no air space).
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All samples must be collected and preserved according to the analytical method. VOCs
and dissolved gases samples are normally collected first and directly into pre-preserved
sample containers. However, this may not be the case for all sampling locations; the
SAP/QAPP should list the order in which the samples are to be collected based on the
project’s objective(s). Fill all sample containers by allowing the pump discharge to flow
gently down the inside of the container with minimal turbulence.
If the pump’s tubing is not completely filled with water and the samples are being
collected for VOCs and/or dissolved gases analyses using a centrifugal or peristaltic pump,
do the following:
All samples must be collected and preserved according to the analytical method.
The VOCs and the dissolved gases (e.g., methane, ethane, ethene, and carbon
dioxide) samples are collected last. When it becomes time to collect these samples
increase the pump’s flow rate until the tubing is completely filled. Collect the
samples and record the new flow rate.
12. Store the samples according to the analytical method.
13. Record the total purged volume (graduated waste bucket). Remove the pump from the
well and decontaminate the sampling equipment.

Low-Flow Setup Diagram

“T” Connector

Water Quality Meter + Flow-Through-Cell

With Valve

Turbidity
Sampling
Port
Pump
Controller

Pump Intake

Water
Level
Meter

Groundwater
Elevation

Screen Interval

Ring Stand

Graduated Waste
Container

APPENDIX C

EXAMPLE (Minimum Requirements)

WELL PURGING-FIELD WATER QUALITY MEASUREMENTS FORM
Location (Site/Facility Name)______________________________
Well Number________________ Date_______________________
Field Personnel__________________________________________
Sampling Organization____________________________________
Identify MP_____________________________________________
Clock
Time
24 HR

Water
Depth
below
MP ft

Pump
Dial1

Purge
Rate
ml/min

Cum.
Volume
Purged
liters

Depth to _______/________ of screen
(below MP) top
bottom
Pump Intake at (ft. below MP)_________
Purging Device; (pump type)__________
Total Volume Purged _______________

Temp.
"C

Spec.
Cond.2
μS/cm

Stabilization Criteria
3%
1. Pump dial setting (for example: hertz, cycles/min, etc).
2. μSiemens per cm(same as μmhos/cm)at 25°C.
3. Oxidation reduction potential (ORP)

3%

pH

ORP3
mv

±0.1 ±10 mv

DO
mg/L

Turbidity
NTU

10%

10%
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Figure 2.1
Schematic of indoor and outdoor air sampling locations

2.6.4 Outdoor air
Typically, an outdoor air sample is collected outside of each building where an indoor air
sample is collected. However, if several buildings are being sampled within a localized area,
representative outdoor air samples may be appropriate. For example, one outdoor air
sample may be sufficient for three houses being sampled in a cul-de-sac. Outdoor air
samples should be collected from a representative upwind location, away from wind
obstructions (e.g., trees or bushes), and at a height above the ground to represent
breathing zones (3 to 5 feet) [Figure 2.1]. A representative sample is one that is not biased
toward obvious sources of volatile chemicals (e.g., automobiles, lawn mowers, oil storage
tanks, gasoline stations, industrial facilities, etc.). For buildings with HVAC systems that
draw outdoor air into the building, an outdoor air sample collected near the outdoor air
intake may be appropriate.
2.7 Sampling protocols
The procedures recommended here may be modified depending on site-specific conditions,
the sampling objectives, or emerging technologies and methodologies. Alternative sampling
procedures should be described thoroughly and proposed in a work plan submitted for
review by the State. The State will review and comment on the proposed procedure and
consider the efficacy of the alternative sampling procedure based on the objectives of
investigation. In all cases, work plans should thoroughly describe the proposed sampling
procedure. Similarly, the procedures that were implemented in the field should be
documented and included in the final report of the sampling results.

- 18 -

Final NYSDOH CEH BEEI Soil Vapor Intrusion Guidance

October 2006

2.7.1 Soil vapor
Soil vapor probe installations [Figure 2.2] may be permanent, semi-permanent or
temporary. In general, permanent or semi-permanent installations are preferred for data
consistency reasons and to ensure outdoor air infiltration does not occur. Temporary probes
should only be used if measures are taken to ensure that an adequate surface seal is
created to prevent outdoor air infiltration and if tracer gas is used at every sampling
location. [See Section 2.7.5 for additional information about the use of tracer gas when
collecting soil vapor samples.] Soil vapor implants or probes should be constructed in the
same manner at all sampling locations to minimize possible discrepancies. The following
procedures should be included in any permanent construction protocol:
a. implants should be installed using an appropriate method based on site conditions
(e.g., direct push, manually driven, auger — if necessary to attain the desired depth
or if sidewall smearing is a concern, etc.);
b. porous, inert backfill material (e.g., glass beads, washed #1 crushed stone, etc.)
should be used to create a sampling zone 1 to 2 feet in length;
c. implants should be fitted with inert tubing (e.g., polyethylene, stainless steel, nylon,
Teflon®, etc.) of the appropriate size (typically 1/8 inch to 1/4 inch diameter) and of
laboratory or food grade quality to the surface;
d. soil vapor probes should be sealed above the sampling zone with a bentonite slurry
for a minimum distance of 3 feet to prevent outdoor air infiltration and the remainder
of the borehole backfilled with clean material;
e. for multiple probe depths, the borehole should be grouted with bentonite between
probes to create discrete sampling zones or separate nested probes should be
installed [Figure 2.2]; and
f.

steps should be taken to minimize infiltration of water or outdoor air and to prevent
accidental damage (e.g., setting a protective casing around the top of the probe
tubing and grouting in place to the top of bentonite, sloping the ground surface to
direct water away from the borehole like a groundwater monitoring well, etc.).
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Figure 2.2
Schematics of a generic permanent soil vapor probe
and permanent nested soil vapor probes
[Note: Many variations exist and may be proposed in a work plan. Proposed installations should meet the
sampling objectives and requirements of the analytical methods.]

To obtain representative samples and to minimize possible discrepancies, soil vapor samples
should be collected in the following manner at all locations:
a. at least 24 hours after the installation of permanent probes and shortly after the
installation of temporary probes, one to three implant volumes (i.e., the volume of
the sample probe and tube) should be purged prior to collecting the samples;
b. flow rates for both purging and collecting should not exceed 0.2 liters per minute to
minimize outdoor air infiltration during sampling;
c. samples should be collected, using conventional sampling methods, in an appropriate
container — one which
i.

meets the objectives of the sampling (e.g., investigation of areas where low
or high concentrations of volatile chemicals are expected; to minimize
losses of volatile chemicals that are susceptible to photodegradation),

ii. is consistent with the sampling and analytical methods (e.g., low flow rate;
Summa® canisters if analyzing by using EPA Method TO-15), and
iii. is certified clean by the laboratory;
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d. sample size depends upon the volume of that will achieve minimum reporting limits
[Section 2.9]; and
e. a tracer gas (e.g., helium, butane, sulfur hexafluoride, etc.) should be used when
collecting soil vapor samples to verify that adequate sampling techniques are being
implemented (i.e., to verify infiltration of outdoor air is not occurring) [Section
2.7.5].
In some cases, weather conditions may present certain limitations on soil vapor sampling.
For example, condensation in the sample tubing may be encountered during winter
sampling due to low outdoor air temperatures. Devices, such as tube warmers, may be
used to address these conditions. Anticipated limitations to the sampling should be
discussed prior to the sampling event so appropriate measures can be taken to address
these difficulties and produce representative and reliable data.
When soil vapor samples are collected, the following actions should be taken to document
local conditions during sampling that may influence interpretation of the results:
a. if sampling near a commercial or industrial building, uses of volatile chemicals during
normal operations of the facility should be identified;
b. outdoor plot sketches should be drawn that include the site, area streets,
neighboring commercial or industrial facilities (with estimated distance to the site),
outdoor air sampling locations (if applicable), and compass orientation (north);
c. weather conditions (e.g., precipitation and outdoor temperature) should be noted for
the past 24 to 48 hours; and
d. any pertinent observations should be recorded, such as odors and readings from field
instrumentation.
Additional information that could be gathered to assist in the interpretation of the results
includes barometric pressure, wind speed and wind direction.
The field sampling team should maintain a sample log sheet summarizing the following:
a. sample identification,
b. date and time of sample collection,
c. sampling depth,
d. identity of samplers,
e. sampling methods and devices,
f.

purge volumes,

g. volume of soil vapor extracted,
h. if canisters used, the vacuum before and after samples were collected,
i.

apparent moisture content (dry, moist, saturated, etc.) of the sampling zone, and

j.

chain of custody protocols and records used to track samples from sampling point to
analysis.
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2.7.2 Sub-slab vapor
During colder months, heating systems should be operating to maintain normal indoor air
temperatures (i.e., 65 – 75 °F) for at least 24 hours prior to and during the scheduled
sampling time. Prior to installation of the sub-slab vapor probe, the building floor should be
inspected and any penetrations (cracks, floor drains, utility perforations, sumps, etc.)
should be noted and recorded. Probes should be installed at locations where the potential
for ambient air infiltration via floor penetrations is minimal.
Sub-slab vapor probe installations [Figure 2.3] may be permanent, semi-permanent or
temporary. A vacuum should not be used to remove drilling debris from the sampling port.
Sub-slab implants or probes should be constructed in the same manner at all sampling
locations to minimize possible discrepancies. The following procedures should be included in
any construction protocol:
a. permanent recessed probes should be constructed with brass or stainless steel
tubing and fittings;
b. temporary probes should be constructed with inert tubing (e.g., polyethylene,
stainless steel, nylon, Teflon®, etc.) of the appropriate size (typically 1/8 inch to 1/4
inch diameter), and of laboratory or food grade quality;
c. tubing should not extend further than 2 inches into the sub-slab material;
d. porous, inert backfill material (e.g., glass beads, washed #1 crushed stone, etc.)
should be added to cover about 1 inch of the probe tip for permanent installations;
and
e. the implant should be sealed to the surface with non-VOC-containing and nonshrinking products for temporary installations (e.g., permagum grout, melted
beeswax, putty, etc.) or cement for permanent installations.

Figure 2.3
Schematic of a generic sub-slab vapor probe
[Note: Many variations exist and may be proposed in a work plan. Proposed installations should meet the
sampling objectives and requirements of the analytical methods.]

To obtain representative samples that meet the data quality objectives, sub-slab vapor
samples should be collected in the following manner:
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a. after installation of the probes, one to three volumes (i.e., the volume of the sample
probe and tube) must be purged prior to collecting the samples to ensure samples
collected are representative;
b. flow rates for both purging and collecting must not exceed 0.2 liters per minute to
minimize ambient air infiltration during sampling; and
c. samples should be collected, using conventional sampling methods, in an appropriate
container — one which
i.

meets the objectives of the sampling (e.g., investigation of areas where low
or high concentrations of volatile chemicals are expected; to minimize
losses of volatile chemicals that are susceptible to photodegradation),

ii. is consistent with the sampling and analytical methods (e.g., low flow rate;
Summa® canisters if analyzing by using EPA Method TO-15), and
iii. is certified clean by the laboratory;
d. sample size depends upon the volume of that will achieve minimum reporting limits
[Section 2.9], the flow rate, and the sampling duration; and
e. ideally, samples should be collected over the same period of time as concurrent
indoor and outdoor air samples.
When sub-slab vapor samples are collected, the following actions should be taken to
document conditions during sampling and ultimately to aid in the interpretation of the
sampling results [Section 3]:
a. historic and current storage and uses of volatile chemicals should be identified,
especially if sampling within a commercial or industrial building (e.g., use of volatile
chemicals in commercial or industrial processes and/or during building
maintenance);
b. the use of heating or air conditioning systems during sampling should be noted;
c. floor plan sketches should be drawn that include the floor layout with sampling
locations, chemical storage areas, garages, doorways, stairways, location of
basement sumps or subsurface drains and utility perforations through building
foundations, HVAC system air supply and return registers, compass orientation
(north), footings that create separate foundation sections, and any other pertinent
information should be completed;
d. outdoor plot sketches should be drawn that include the building site, area streets,
outdoor air sampling locations (if applicable), compass orientation (north), and
paved areas;
e. weather conditions (e.g., precipitation and indoor and outdoor temperature) and
ventilation conditions (e.g., heating system active and windows closed) should be
reported; and
f.

any pertinent observations, such as spills, floor stains, smoke tube results, odors and
readings from field instrumentation (e.g., vapors via PID, ppbRAE, Jerome Mercury
Vapor Analyzer, etc.), should be recorded.

Additional documentation that could be gathered to assist in the interpretation of the results
includes information about air flow patterns and pressure relationships obtained by using
smoke tubes or other devices (especially between floor levels and between suspected
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contaminant sources and other areas), the barometric pressure and photographs to
accompany floor plan sketches.
The field sampling team should maintain a sample log sheet summarizing the following:
a. sample identification,
b. date and time of sample collection,
c. sampling depth,
d. identity of samplers,
e. sampling methods and devices,
f.

soil vapor purge volumes,

g. volume of soil vapor extracted,
h. if canisters used, vacuum of canisters before and after samples collected,
i.

apparent moisture content (dry, moist, saturated, etc.) of the sampling zone, and

j.

chain of custody protocols and records used to track samples from sampling point to
analysis.

2.7.3 Indoor air
[Reference: NYSDOH's Indoor Air Sampling & Analysis Guidance (February 1, 2005)]

During colder months, heating systems should be operating to maintain normal indoor air
temperatures (i.e., 65 – 75 °F) for at least 24 hours prior to and during the scheduled
sampling time. If possible, prior to collecting indoor samples, a pre-sampling inspection
[Section 2.11.1] should be performed to evaluate the physical layout and conditions of the
building being investigated, to identify conditions that may affect or interfere with the
proposed sampling, and to prepare the building for sampling. This process is described in
Section 2.11.1.
In general, indoor air samples should be collected in the following manner:
a. sampling duration should reflect the exposure scenario being evaluated without
compromising the detection limit or sample collection flow rate (e.g., an 8 hour
sample from a workplace with a single shift versus a 24 hour sample from a
workplace with multiple shifts). To ensure that air is representative of the locations
sampled and to avoid undue influence from sampling personnel, samples should be
collected for at least 1 hour. If the goal of the sampling is to represent average
concentrations over longer periods, then longer duration sampling periods may be
appropriate. Typically, 24 hour samples are collected from residential settings;
b. personnel should avoid lingering in the immediate area of the sampling device while
samples are being collected;
c. sample flow rates must conform to the specifications in the sample collection method
and, if possible, should be consistent with the flow rates for concurrent outdoor air
and sub-slab samples; and
d. samples must be collected, using conventional sampling methods, in an appropriate
container — one which
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meets the objectives of the sampling (e.g., investigation of areas where low
or high concentrations of volatile chemicals are expected; to minimize
losses of volatile chemicals that are susceptible to photodegradation),

ii. is consistent with the sampling and analytical methods (e.g., low flow rate;
Summa® canisters if analyzing by using EPA Method TO-15), and
iii. is certified clean by the laboratory.
At sites with tetrachloroethene contamination, passive air monitors that are specifically
analyzed for tetrachloroethene (i.e., "perc badges") are commonly used to collect indoor
and outdoor air samples. If site characterization activities indicate that degradation
products of tetrachloroethene also represent a vapor intrusion concern, perc badges may be
used to indicate the likelihood of vapor intrusion (i.e., by using tetrachloroethene as a
surrogate) followed, as appropriate, by more comprehensive sampling and laboratory
analyses to quantify both tetrachloroethene and its degradation products. Perc badge
samples ideally should be collected over a twenty-four hour period, but for no less than
eight hours.
The following actions should be taken to document conditions during indoor air sampling
and ultimately to aid in the interpretation of the sampling results [Section 3]:
a. historic and current uses and storage of volatile chemicals should be identified,
especially if sampling within a commercial or industrial building (e.g., use of volatile
chemicals in commercial or industrial processes and/or during building
maintenance);
b. a product inventory survey documenting sources of volatile chemicals present in the
building during the indoor air sampling that could potentially influence the sample
results should be completed [Section 2.11.2];
c. the use of heating or air conditioning systems during sampling should be noted;
d. floor plan sketches should be drawn that include the floor layout with sampling
locations, chemical storage areas, garages, doorways, stairways, location of
basement sumps or subsurface drains and utility perforations through building
foundations, HVAC system supply and return registers, compass orientation (north),
footings that create separate foundation sections, and any other pertinent
information should be completed;
e. outdoor plot sketches should be drawn that include the building site, area streets,
outdoor air sampling locations (if applicable), compass orientation (north), and
paved areas;
f.

weather conditions (e.g., precipitation and indoor and outdoor temperature) and
ventilation conditions (e.g., heating system active and windows closed) should be
reported; and

g. any pertinent observations, such as spills, floor stains, smoke tube results, odors and
readings from field instrumentation (e.g., vapors via PID, ppbRAE, Jerome Mercury
Vapor Analyzer, etc.), should be recorded.
Additional documentation that could be gathered to assist in the interpretation of the results
includes information about air flow patterns and pressure relationships obtained by using
smoke tubes or other devices (especially between floor levels and between suspected
contaminant sources and other areas), the barometric pressure and photographs to
accompany floor plan sketches.
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The field sampling team should maintain a sample log sheet summarizing the following:
a. sample identification,
b. date and time of sample collection,
c. sampling height,
d. identity of samplers,
e. sampling methods and devices,
f.

depending upon the method, volume of air sampled,

g. if canisters are used, vacuum of canisters before and after samples collected, and
h. chain of custody protocols and records used to track samples from sampling point to
analysis.

2.7.4 Outdoor air
Outdoor air samples should be collected simultaneously with indoor air samples to evaluate
the potential influence, if any, of outdoor air on indoor air quality. They may also be
collected simultaneously with soil vapor samples to identify potential outdoor air
interferences associated with infiltration of outdoor air into the sampling apparatus while the
soil vapor was collected. To obtain representative samples that meet the data quality
objectives, outdoor air samples should be collected in a manner consistent with that for
indoor air samples (described in Section 2.7.3).
The following actions should be taken to document conditions during outdoor air sampling
and ultimately to aid in the interpretation of the sampling results [Section 3]:
a. outdoor plot sketches should be drawn that include the building site, area streets,
outdoor air sampling locations, the location of potential interferences (e.g., gasoline
stations, factories, lawn movers, etc.), compass orientation (north), and paved
areas;
b. weather conditions (e.g., precipitation and outdoor temperature) should be reported;
and
c. any pertinent observations, such as odors, readings from field instrumentation, and
significant activities in the vicinity (e.g., operation of heavy equipment or dry
cleaners) should be recorded.

2.7.5 Tracer gas
When collecting soil vapor samples as part of a vapor intrusion evaluation, a tracer gas
serves as a quality assurance/quality control measure to verify the integrity of the soil vapor
probe seal. Without the use of a tracer, there is no way to verify that a soil vapor sample
has not been diluted by outdoor air.
Depending on the nature of the contaminants of concern, a number of different compounds
can be used as a tracer. Typically, sulfur hexafluoride (SF6) or helium are used as tracers
because they are readily available, have low toxicity, and can be monitored with portable
measurement devices. Butane and propane (or other gases) could also be used as a tracer
in some situations. Compounds other than those mentioned here may be appropriate,
provided they meet project-specific data quality objectives. Where applicable, steps should
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be taken to ensure that the gas used by the laboratory to clean the air sampling container is
different from the gas used as a tracer during sampling (e.g., helium).
The protocol for using a tracer gas is straightforward: simply enrich the atmosphere in the
immediate vicinity of the area where the probe intersects the ground surface with the tracer
gas, and measure a vapor sample from the probe for the presence of high concentrations (>
10%) of the tracer. A cardboard box, a plastic pail, or even a garbage bag can serve to
keep the tracer gas in contact with the probe during the testing. If there are concerns
about infiltration of ambient air through other parts of the sampling train (such as around
the fittings, not just at the probe/ground interface), then consideration should be given to
ensuring that the tracer gas is in contact with the entire sampling apparatus. In these
cases, field personnel may prefer to use a liquid tracer — soaking paper towels with a liquid
tracer and placing the towels around the probe/ground interface, around fittings, and/or in
the corner of a shroud.
There are two basic approaches to testing for the tracer gas:
1. include the tracer gas in the list of target analytes reported by the laboratory; or
2. use a portable monitoring device to analyze a sample of soil vapor for the tracer
prior to and after sampling for the compounds of concern. (Note that the tracer gas
samples can be collected via syringe, Tedlar® bag etc. They need not be collected in
Summa® canisters or minicans.)
The advantage of the second approach is that the real time tracer sampling results can be
used to confirm the integrity of the probe seals prior to formal sample collection.
Figure 2.4 depicts common methods for using tracer gas. In examples a, b and c, the
tracer gas is released in the enclosure prior to initially purging the sample point. Care
should be taken to avoid excessive purging prior to sample collection. Care should also be
taken to prevent pressure build-up in the enclosure during introduction of the tracer gas.
Inspection of the installed sample probe, specifically noting the integrity of the surface seal
and the porosity of the soil in which the probe is installed, will help to determine the tracer
gas setup. Figure 2.4a may be most effective at preventing tracer gas infiltration, however,
it may not be appropriate in some situations depending on site-specific conditions. Figures
2.4b and 2.4c may be sufficient for probes installed in tight soils with well-constructed
surface seals. Figure 2d provides an example of using a liquid tracer. In all cases, the
same tracer gas application should be used for all probes at any given site.
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Figure 2.4
Schematics of generic tracer gas applications when collecting soil vapor samples

Because minor leakage around the probe seal should not materially affect the usability of
the soil vapor sampling results, the mere presence of the tracer gas in the sample should
not be a cause for alarm. Consequently, portable field monitoring devices with detection
limits in the low ppm range are more than adequate for screening samples for the tracer. If
high concentrations (> 10%) of tracer gas are observed in a sample, the probe seal should
be enhanced to reduce the infiltration of outdoor air.
Where permanent or semi-permanent sampling probes are used, tracer gas samples should
be collected at each of the sampling probes during the initial stages of a soil vapor sampling
program. If the results of the initial samples indicate that the probe seals are adequate,
reducing the number of locations at which tracer gas samples are employed may be
considered. At a minimum, tracer gas samples should be collected with at least 10% of the
soil vapor samples collected in subsequent sampling rounds. When using permanent soil
vapor probes as part of a long-term monitoring program, annual testing of the probe
integrity is recommended. Where temporary probes are used, tracer gas should be used at
every sampling location, every time.
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SUPPLEMENT C
Decontamination Materials and Procedures

SOP SUPPLEMENT: DECONTAMINATION
1.0

Objectives

Decontamination will occur any time a sampling tool or instrument used in field investigations contacts
sampled media or personnel using the equipment. This procedure will be used in conjunction with all
non-dedicated (i.e. reusable) equipment used during the handling, sampling or measuring of media.
Special precautions are required when sampling for PFAS.
These procedures will be implemented primarily on-site at the point of use or at a designated
equipment decontamination station at the project site. Examples of equipment usually requiring
decontamination include pumps, depth gauges, hand augers, macro-core sampling barrels and other
related equipment used for the collection of samples or the measurement of field parameters.
2.0

Required Materials

The equipment and supplies required for this SOP include the following:
•

Plastic sheeting for the decontamination area

•

Properly labeled drums to hold waste decontamination solutions and expendable supplies

•

Plastic bags and/or aluminum foil to keep decontaminated equipment clean until the next use

•

Gloves, aprons, safety glasses, and any other PPE required in the Site HASP

•

Disposable towels and wipes

•

Clean buckets or tubs to hold wash and rinse solutions, of a size appropriate to the equipment to
be decontaminated

•

Long-handled brushes for scrubbing and flat-bladed scrapers

•

Dispensing bottles

•

Tap water

•

Deionized or distilled water (grade determined by project requirements)

•

Non-phosphate detergent such as Alconox

•

Methanol, nitric acid, etc. as required by the project work plan or quality assurance plan

Some Work Plans may include additional equipment rinses based on the contaminants being
investigated. Examples of this are 0.1N nitric acid when cross-contamination from metals is a concern,
and solvents such as methanol, isopropanol, or hexane, when cross-contamination from organics is a
concern. If these are required, labeled inert dispensing bottles and Safety Data Sheets (SDS) for these
rinses will be filed on site.

SOP Supplement - Decontamination
Page 2 of 2

3.0

Methods

A decontamination station will be established for small equipment decontamination and PPE
decontamination, either in the contaminant reduction zone or at the sampling location or well (if
contamination zones are not established). A separate station may be utilized in close proximity to any
mechanized apparatus, as practical, for the decontamination of relatively large or heavy equipment such
as Geoprobe macro-core barrels and metal rods. Containers with cleaning solutions and clean buckets or
tubs (5 gallon buckets are most common) will be used for this station. Containers and buckets will be
placed on plastic sheeting to prevent spillage to the ground, and to help keep the decontamination area
and equipment as clean as possible.
Decontamination procedures (scrapping, brushing, washing and rinsing) will be performed over buckets
in order to catch all scrapings and spent rinsate. In conjunction with this procedure, pre-rinsing with
water (as warranted) and/or cleaning with a detergent/water mixture may be accomplished by
immersion within a clean bucket containing the cleaning solution (overflow due to submersion should
be avoided). The buckets will not be allowed to accumulate waste liquids above three quarters of their
capacity.
The decontamination sequence will be as follows (not all steps apply):
•

Scrape, brush and wipe as warranted to removed bulk materials

•

Pre-rinse with water

•

Brush and/or rinse with a detergent/tap water mixture (e.g., Alconox or Liqui-Nox, made up as
directed by the manufacturer)

•

Rinse with tap water to remove soap residue

•

Rinse with 2% nitric acid solution (if required, depending on work plan), followed by tap water

•

Rinse with methanol or hexane (if required, depending on work plan) followed by tap water

•

Final rinse with deionized or distilled water

•

Allow to air dry on clean plastic (foil may only be used if no sampling is being conducted for PFAS)

•

Cover dry equipment to keep clean

Submersible pumps may be allowed to run fully submerged in water and detergent/water mixes in order
to clean and rinse all internal parts (care must be taken to avoid accidental discharge of water outside of
the container).
Disposable gloves will be worn during all sampling and decontamination procedures (gloves will be
changed frequently). All disposable supplies (gloves, towels, absorbent pads, etc.) will be placed into
heavy-duty plastic garbage bags.
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SUPPLEMENT D
PFAS Sampling Quick Guides

June 2019

Sampling for 1,4‐Dioxane and Per‐ and Polyfluoroalkyl Substances (PFAS) Under
DEC’s Part 375 Remedial Programs
Objective
The Department of Environmental Conservation (DEC) is requiring sampling of all environmental media
and subsequent analysis for the emerging contaminants 1,4-Dioxane and PFAS as part of all remedial
programs implemented under 6 NYCRR Part 375, as further described in the guidance below.

Sample Planning
The number of samples required for emerging contaminant analyses is to be the same number of
samples where “full TAL/TCL sampling” would typically be required in an investigation or remedial
action compliance program.
Sampling of all media for ECs is required at all sites coming into or already in an investigative phase of
any DER program. In other words, if the sampling outlined in the guidance hasn’t already been done or
isn’t part of an existing work plan to be sampled for in the future, it will be necessary to go back out and
perform the sampling prior to approving a SC report or issuing a decision document.
PFAS and 1,4-dioxane shall be incorporated into the investigation of potentially affected media,
including soil, groundwater, surface water, and sediment as an addition to the standard “full TAL/TCL
sampling.” Biota sampling may be necessary based upon the potential for biota to be affected as
determined pursuant to a Fish and Wildlife Impact analysis. Soil vapor sampling for PFAS and 1,4dioxane is not required.
Upon an emerging contaminant being identified as a contaminant of concern (COC) for a site, those
compounds must be assessed as part of the remedy selection process in accordance with Part 375 and
DER-10 and included as part of the monitoring program upon entering the site management phase.
Special Testing Requirements for Import or Reuse of Soil: Soil imported to a site for use in a soil cap,
soil cover, or as backfill must be tested for 1,4-dioxane and PFAS contamination in general
conformance with DER-10, Section 5.4(e). Soil samples must be analyzed for 1,4-dioxane using EPA
Method 8270, as well as the full list of PFAS compounds (currently 21) using EPA Method 537.1
(modified).
For 1,4-dioxane, soil exceeding the Unrestricted SCO of 0.1 ppm must be rejected per DER 10:
Appendix 5 - Allowable Constituent Levels for Imported Fill or Soil, Subdivision 5.4(e).
If PFOA or PFOS is detected in any sample at or above 1 ppb, then a soil sample must be tested by the
Synthetic Precipitation Leaching Procedure (SPLP) and the leachate analyzed. If the SPLP results
exceed 70 ppt combined PFOA/S, then the source of backfill must be rejected. Remedial parties have
the option of analyzing samples concurrently for both PFAS in soil and in the SPLP leachate to
minimize project delays.
The work plan should explicitly describe analysis and reporting requirements, including laboratory
analytical procedures for modified methods discussed below.
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Analysis and Reporting
Labs should provide a full category B deliverable, and a DUSR should be prepared by an independent
3rd party data validator. QA/QC samples should be collected as required in DER-10, Section 2.3(c). The
electronic data submission should meet the requirements provided at:
https://www.dec.ny.gov/chemical/62440.html.
PFAS analysis and reporting: DEC has developed a PFAS Analyte List (below) for remedial programs.
It is expected that reported results for PFAS will include, at a minimum, all the compounds listed. If lab
and/or matrix specific issues are encountered for any compounds, the DEC project manager, in
consultation with the DEC remedial program chemist, will make case-by-case decisions as to whether
certain analytes may be temporarily or permanently discontinued from analysis at each site.
Currently, ELAP does not offer certification for PFAS compounds in matrices other than finished
drinking water. However, laboratories analyzing environmental samples (e.g., soil, sediments, and
groundwater) are required by DER to hold ELAP certification for PFOA and PFOS in drinking water by
EPA Method 537 or ISO 25101. Labs must also adhere to the requirements and criteria set forth in the
Laboratory Guidance for Analysis of PFAS in Non-Potable Water and Solids.
Modified EPA Method 537 is the preferred method to use for environmental samples due to its ability to
achieve very low detection limits. Reporting limits for PFAS in groundwater and soil are to be 2 ng/L
(ppt) and 1 ug/kg (ppb), respectively. If contract labs or work plans submitted by responsible parties
indicate that they are not able to achieve these reporting limits for the entire list of 21 PFAS, sitespecific decisions will need to be made by the DEC project manager in consultation with the DEC
remedial program chemist. Note: Reporting limits for PFOA and PFOS in groundwater should not
exceed 2 ng/L.
Additional laboratory methods for analysis of PFAS may be warranted at a site. These methods include
Synthetic Precipitation Leaching Procedure (SPLP) by EPA Method 1312 and Total Oxidizable
Precursor Assay (TOP Assay).
SPLP is a technique for determining the potential for chemicals in soil to leach to groundwater and may
be helpful in determining the need for addressing PFAS-containing soils or other solid material as part
of the remedy. SPLP sampling need not be considered if there are no elevated PFAS levels in
groundwater. If elevated levels of PFAS are detected in water, and PFAS are also seen in soil, then an
SPLP test should be considered to better understand the relationship between the PFAS in the two
media.
The TOP Assay can assist in determining the potential PFAS risk at a site. For example, some
polyfluoroalkyl substances may transform to form perfluoroalkyl substances, resulting in an increase in
perfluoroalkyl substance concentrations as contaminated groundwater moves away from the site. To
conceptualize the amount and type of oxidizable perfluoroalkyl substances which could be liberated in
the environment, a “TOP Assay” analysis can be performed, which approximates the maximum
concentration of perfluoroalkyl substances that could be generated if all polyfluoroalkyl substances
were oxidized.
PFAS-containing materials can be made up of per- and polyfluoroalkyl substances that are not
analyzable by routine analytical methodology (LC-MS/MS). The TOP assay converts, through oxidation,
polyfluoroalkyl substances (precursors) into perfluoroalkyl substances that can be detected by current
2
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analytical methodology. Please note that analysis of highly contaminated samples, such as those from
an AFFF site, can result in incomplete oxidation of the samples and an underestimation of the total
perfluoroalkyl substances. Please consult with a DEC remedial program chemist for assistance
interpreting the results.
1,4-Dioxane analysis and reporting: The reporting limit for 1,4-dioxane in groundwater should be no
higher than 0.35 µg/L (ppb) and no higher than 0.1 mg/kg (ppm) in soil. Although ELAP offers
certification for both EPA Method 8260 and EPA Method 8270 for 1,4-dioxane, DER is advising the use
of Method 8270 SIM for water samples and EPA Method 8270 for soil samples. EPA Method 8270 SIM
is not necessary for soils if the lab can achieve the required reporting limits without the use of SIM.
Note: 1,4-dioxane is currently listed as a VOC in the Part 375 SCO tables but will be moved to the
SVOC table with the next update to Part 375.
Refinement of sample analyses: As with other contaminants that are analyzed for at a site, the
emerging contaminant analyte list may be refined for future sampling events based on investigative
findings. Initially, however, sampling using this PFAS Analyte List and 1,4-dioxane is needed to
understand the nature of contamination.

PFAS Analyte List
Group

Perfluoroalkyl
sulfonates

Perfluoroalkyl
carboxylates

Fluorinated Telomer
Sulfonates
Perfluorooctanesulfonamides
Perfluorooctanesulfonamidoacetic
acids

Chemical Name

Abbreviation

CAS Number

Perfluorobutanesulfonic acid

PFBS

375-73-5

Perfluorohexanesulfonic acid

PFHxS

355-46-4

Perfluoroheptanesulfonic acid

PFHpS

375-92-8

Perfluorooctanesulfonic acid

PFOS

1763-23-1

Perfluorodecanesulfonic acid

PFDS

335-77-3

Perfluorobutanoic acid

PFBA

375-22-4

Perfluoropentanoic acid

PFPeA

2706-90-3

Perfluorohexanoic acid

PFHxA

307-24-4

Perfluoroheptanoic acid

PFHpA

375-85-9

Perfluorooctanoic acid

PFOA

335-67-1

Perfluorononanoic acid

PFNA

375-95-1

Perfluorodecanoic acid

PFDA

335-76-2

Perfluoroundecanoic acid

PFUA/PFUdA

2058-94-8

Perfluorododecanoic acid

PFDoA

307-55-1

Perfluorotridecanoic acid

PFTriA/PFTrDA

72629-94-8

Perfluorotetradecanoic acid

PFTA/PFTeDA

376-06-7

6:2 Fluorotelomer sulfonate

6:2 FTS

27619-97-2

8:2 Fluorotelomer sulfonate

8:2 FTS

39108-34-4

Perfluroroctanesulfonamide

FOSA

754-91-6

N-methyl perfluorooctanesulfonamidoacetic acid

N-MeFOSAA

2355-31-9

N-ethyl perfluorooctanesulfonamidoacetic acid

N-EtFOSAA

2991-50-6
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MDEQ PFAS S AMPLING QUICK REFERENCE FIELD GUIDE1
All Items Used During Sampling Event

• Items or materials that contain fluoropolymers such as

● Prohibited

o Polytetrafluoroethylene (PTFE), that includes the trademarks Teflon® and Hostaflon®
o Polyvinylidene fluoride (PVDF), that includes the trademark Kynar®
o Polycholotrifluoroethylene (PCTFE), that includes the trademark Neoflon ®
o Ethylene-tetrafluoro-ethylene (ETFE), that includes the trademark Tefzel®
o Fluorinated ethylene propylene (FEP), that includes the trademarks Teflon® FEP and Hostaflon® FEP
• Items or materials that contain any other fluoropolymer
Pumps, Tubing, and Sampling Equipment
● Prohibited
■ Allowable
▲Needs Screening2

• Items or materials containing any

fluoropolymer (potential items include
tubing, valves, or pipe thread seal
tape)

• High-density polyethylene (HDPE)
• Low-density polyethylene (LDPE) tubing
• Polypropylene
• Silicone
• Stainless-steel
• Any items used to secure sampling
bottles made from:
o Natural rubber
o Nylon (cable ties)
o Uncoated metal springs
o Polyethylene

Sample Storage and Preservation
● Prohibited

• Polytetrafluoroethylene (PTFE):
Teflon® lined bottles or caps

■ Allowable

• Glass jars4
• Laboratory-provided PFAS-Free bottles:
•
•
•

Field Documentation
● Prohibited

• Clipboards coated with PFAS
• Notebooks made with PFAS treated
paper
• PFAS treated loose paper
• PFAS treated adhesive paper
products

Decontamination
● Prohibited

• Decon 90®
• PFAS treated paper towel

o HDPE or polypropylene
Regular wet ice
Thin HDPE sheeting
LDPE resealable storage bags (i.e.
Ziploc®) that will not contact the sample
media6

■ Allowable

• Loose paper (non-waterproof, nonrecycled)

• Rite in the Rain® notebooks
• Aluminium, polypropylene, or Masonite
field clipboards

• Ballpoint pens, pencils, and Fine or
Ultra-Fine Point Sharpie® markers

■ Allowable

• Alconox®, Liquinox®, or Citranox®
• Triple rinse with PFAS-free deionized water
• Cotton cloth or untreated paper towel

www.michigan.gov/pfasresponse

800-662-9278

• Any items or materials that will

come into direct contact with the
sample that have not been verified
to be PFAS-free
o Do not assume that any
sampling items or materials
are PFAS-free based on
composition alone

▲Needs Screening2
• Aluminium foil4
• Chemical or blue ice5
• Plastic storage bags other than
those listed as ■ Allowable
• Low-density polyethylene (LDPE)
bottles

▲Needs Screening2
• Plastic clipboards, binders, or spiral
hard cover notebooks
• All markers not listed as
■ Allowable
• Post-It® Notes or other adhesive
paper products
• Waterproof field books
▲Needs Screening2
• Municipal water
• Recycled paper towels or
chemically treated paper
towels

Revised 10/17/2018

Clothing, Boots, Rain Gear, and PPE
● Prohibited

• New or unwashed clothing
• Anything made of or with:
•

o Gore-Tex™ or other water-resistant
synthetics
Anything applied with or recently washed with:
o Fabric softeners
o Fabric protectors, including UV protection
o Insect resistant chemicals
o Water, dirt, and/or stain resistant chemicals

■ Allowable

▲Needs Screening2
• Latex gloves
• Water and/or dirt resistant
leather gloves
• Any special gloves required
by a HASP
• Tyvek® suits, clothing that
contains Tyvek®, or coated
Tyvek®

• Powderless nitrile gloves
• Well-laundered synthetic or 100%
cotton clothing, with most recent
launderings not using fabric
softeners
• Made of or with:
o Polyurethane
o Polyvinyl chloride (PVC)
o Wax coated fabrics
o Rubber / Neoprene
o Uncoated Tyvek®

Food and Beverages
● Prohibited

■ Allowable

• No food should be consumed in the staging or sampling

areas, including pre-packaged food or snacks.
■ If consuming food on-site becomes necessary, move
to the staging area and remove PPE. After eating,
wash hands thoroughly and put on new PPE.

• Brought and consumed only outside the vicinity of the
sampling area:
o Bottled water
o Hydration drinks (i.e. Gatorade®, Powerade®)

Personal Care Products (PCPs) - for day of sample collection 6
● Prohibited
■ Allowable
6
6
PCPs , sunscreens, and insect repellents applied in the staging area, away
• Any PCPs ,
from sampling bottles and equipment followed by thoroughly washing hands :
sunscreen, and
PCPs6:
insect repellent
applied in the
• Cosmetics, deodorants/antiperspirants, moisturizers, hand creams, and other PCPs6
Sunscreens:
sampling area.
• Banana Boat® for Men Triple Defense Continuous Spray Sunscreen SPF 30
• Banana Boat® Sport Performance Coolzone Broad Spectrum SPF 30
• Banana Boat® Sport Performance Sunscreen Lotion Broad Spectrum SPF 30
• Banana Boat® Sport Performance Sunscreen Stick SPF 50
• Coppertone® Sunscreen Lotion Ultra Guard Broad Spectrum SPF 50
• Coppertone® Sport High Performance AccuSpray Sunscreen SPF 30
• Coppertone® Sunscreen Stick Kids SPF 55
• L’Oréal® Silky Sheer Face Lotion 50
• Meijer® Clear Zinc Sunscreen Lotion Broad Spectrum SPF 50
• Meijer® Sunscreen Continuous Spray Broad Spectrum SPF 30
• Meijer® Clear Zinc Sunscreen Lotion Broad Spectrum SPF 15, 30 and 50
• Meijer® Wet Skin Kids Sunscreen Continuous Spray Broad Spectrum SPF 70
• Neutrogena® Beach Defense Water+Sun Barrier Lotion SPF 70
• Neutrogena® Beach Defense Water+Sun Barrier Spray Broad Spectrum SPF 30
• Neutrogena® Pure & Free Baby Sunscreen Broad Spectrum SPF 60+
• Neutrogena® UltraSheer Dry-Touch Sunscreen Broad Spectrum SPF 30
Insect Repellents:
• OFF® Deep Woods
• Sawyer® Permethrin
1

▲Needs Screening2
• Products other than
those listed as
■Allowable

This table is not considered to be a complete listing of prohibited or allowable materials. All materials should be evaluated prior to use during sampling. The manufacturers of various
products should be contacted in order to determine if PFAS was used in the production of any particular product.
2
Equipment blank samples should be taken to verify these products are PFAS-free prior to use during sampling.
3
For surface water foam samples: LDPE storage bags may be used in the sampling of foam on surface waters. In this instance, it is allowable for the LDPE bag to come into direct
contact with the sample media.
4
For fish and other wildlife samples: Depending on the project objectives, glass jars and aluminum foil might be used for PFAS sampling. PFAS has been found to bind to glass and
if the sample is stored in a glass jar, a rinse of the jar is required during the sample analysis. PFAS are sometimes used as a protective layer for some aluminum foils. An equipment
blank sample should be collected prior to any aluminum foil use.
5
Regular ice is recommended as there are concerns that chemical and blue ice may not cool and maintain the sample at or below 42.8°F (6°C) (as determined by EPA 40 CFR 136 –
NPDES) during collection and through transit to the laboratory.
6
Based on evidence, avoidance of PCPs is considered to be precautionary because none have been documented as having cross-contaminated samples due to their use. However, if
used, application of PCPs must be done at the staging area and away from sampling bottles and equipment, and hands must be thoroughly washed after the use of any PCPs prior to
sampling.

●- Prohibited ■- Allowable
2

▲- Needs Screening

ATTACHMENT C
SCO Tables

ATTACHMENT D
PFAS Target Compounds and Laboratory MDLs

York Analytical Laboratories, Inc.

10/30/2019

Analytical Method Information

Dept.:

PFAS Target compounds by LC/MS-MS
Analyte

MDL

Reporting
Limit

Surrogate
%R

Duplicate
RPD

Container: 10_250mL Plastic Cool to 4° C

RPD

Blank Spike / LCS
%R

RPD

ng/L
Hold Time to Analysis 28 days

Amount Required:

1H,1H,2H,2H-Perfluorodecanesulfonic acid 0.877
(8:2 FTS)

2.00 ng/L

1H,1H,2H,2H-Perfluorooctanesulfonic acid (6:2
1.16FTS)

5.00 ng/L

surr: d3-N-MeFOSAA

25 - 150

surr: d5-N-EtFOSAA

25 - 150

surr: M2-6:2 FTS

25 - 150

surr: M2-8:2 FTS

25 - 150

surr: M2PFTeDA

10 - 150

surr: M3PFBS

25 - 150

surr: M3PFHxS

25 - 150

surr: M4PFHpA

25 - 150

surr: M5PFHxA

25 - 150

surr: M6PFDA

25 - 150

surr: M7PFUdA

25 - 150

surr: M9PFNA

250 mL

Hold Time to Extr.

14 days

30

25 - 150

35

50 - 130

30

30

25 - 150

35

50 - 130

30

30

25 - 150

35

50 - 130

30

30

25 - 150

35

50 - 130

30

25 - 150

MPFOA

0.100 ng/L

N-EtFOSAA

0.436

2.00 ng/L

N-MeFOSAA

0.364

2.00 ng/L

surr: Perfluoro-1-[13C8]octanesulfonamide (M8FOSA)

10 - 150

surr: Perfluoro-1-[13C8]octanesulfonic acid (M8PFOS)
Perfluoro-1-decanesulfonic acid (PFDS)

Matrix Spike
%R

Units:

PFAS, NYSDEC Target List in Water (EPA 537m)
Preservation: Cool 4°C

PFAS

25 - 150

0.491

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluoro-1-heptanesulfonic acid (PFHpS) 0.418

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluoro-1-octanesulfonamide (FOSA)

0.877

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorobutanesulfonic acid (PFBS)

0.436

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorodecanoic acid (PFDA)

0.493

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorododecanoic acid (PFDoA)

0.611

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluoroheptanoic acid (PFHpA)

0.447

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorohexanesulfonic acid (PFHxS)

0.494

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorohexanoic acid (PFHxA)

0.442

2.00 ng/L

30

25 - 150

35

50 - 130

30

surr: Perfluoro-n-[1,2-13C2]dodecanoic acid (MPFDoA)

25 - 150

surr: Perfluoro-n-[13C4]butanoic acid (MPFBA)

25 - 150

surr: Perfluoro-n-[13C5]pentanoic acid (M5PFPeA)

25 - 150

surr: Perfluoro-n-[13C8]octanoic acid (M8PFOA)

25 - 150

Perfluoro-n-butanoic acid (PFBA)

1.01

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorononanoic acid (PFNA)

0.361

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorooctanesulfonic acid (PFOS)

0.472

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorooctanoic acid (PFOA)

0.360

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluoropentanoic acid (PFPeA)

0.511

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorotetradecanoic acid (PFTA)

0.701

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluorotridecanoic acid (PFTrDA)

0.660

2.00 ng/L

30

25 - 150

35

50 - 130

30

Perfluoroundecanoic acid (PFUnA)

0.534

2.00 ng/L

30

25 - 150

35

50 - 130

30
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Analytical Method Information

Dept.:

PFAS Target compounds by LC/MS-MS
Analyte

MDL

Reporting
Limit

Surrogate
%R

Duplicate
RPD

Container: 10_250mL Plastic Cool to 4° C

Matrix Spike
%R

Units:

PFAS, NYSDEC Target List in Soil (EPA 537m)
Preservation: Cool 4°C

PFAS

RPD

Blank Spike / LCS
%R

RPD

ug/kg
Hold Time to Analysis 28 days

Amount Required:

1H,1H,2H,2H-Perfluorodecanesulfonic acid 0.344
(8:2 FTS)

0.750 ug/kg

1H,1H,2H,2H-Perfluorooctanesulfonic acid (6:2
0.521FTS)

0.750 ug/kg

surr: d3-N-MeFOSAA

25 - 150

surr: d5-N-EtFOSAA

25 - 150

surr: M2-6:2 FTS

25 - 150

surr: M2-8:2 FTS

25 - 150

surr: M2PFTeDA

10 - 150

surr: M3PFBS

25 - 150

surr: M3PFHxS

25 - 150

surr: M4PFHpA

25 - 150

surr: M5PFHxA

25 - 150

surr: M6PFDA

25 - 150

surr: M7PFUdA

25 - 150

surr: M9PFNA

25 - 150

250 mL

Hold Time to Extr.

14 days

30

25 - 150

35

50 - 130

30

30

25 - 150

35

50 - 130

30

30

25 - 150

35

50 - 130

30

30

25 - 150

35

50 - 130

30

MPFOA
N-EtFOSAA

0.109

0.750 ug/kg

N-MeFOSAA

0.0910

0.750 ug/kg

surr: Perfluoro-1-[13C8]octanesulfonamide (M8FOSA)

10 - 150

surr: Perfluoro-1-[13C8]octanesulfonic acid (M8PFOS)
Perfluoro-1-decanesulfonic acid (PFDS)

25 - 150

0.177

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluoro-1-heptanesulfonic acid (PFHpS) 0.198

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluoro-1-octanesulfonamide (FOSA)

0.455

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorobutanesulfonic acid (PFBS)

0.109

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorodecanoic acid (PFDA)

0.123

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorododecanoic acid (PFDoA)

0.110

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluoroheptanoic acid (PFHpA)

0.112

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorohexanesulfonic acid (PFHxS)

0.106

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorohexanoic acid (PFHxA)

0.111

0.750 ug/kg

30

25 - 150

35

50 - 130

30

surr: Perfluoro-n-[1,2-13C2]dodecanoic acid (MPFDoA)

25 - 150

surr: Perfluoro-n-[13C4]butanoic acid (MPFBA)

25 - 150

surr: Perfluoro-n-[13C5]pentanoic acid (M5PFPeA)

25 - 150

surr: Perfluoro-n-[13C8]octanoic acid (M8PFOA)

25 - 150

Perfluoro-n-butanoic acid (PFBA)

0.278

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorononanoic acid (PFNA)

0.0900

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorooctanesulfonic acid (PFOS)

0.118

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorooctanoic acid (PFOA)

0.0900

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluoropentanoic acid (PFPeA)

0.211

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorotetradecanoic acid (PFTA)

0.192

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluorotridecanoic acid (PFTrDA)

0.132

0.750 ug/kg

30

25 - 150

35

50 - 130

30

Perfluoroundecanoic acid (PFUnA)

0.133

0.750 ug/kg

30

25 - 150

35

50 - 130

30
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ATTACHMENT E
Resumes

Current Position:
Operations Manager,
Environmental
Education:
B.A., Environmental Studies,
Ramapo College of New Jersey
M.S. Environmental Policy and
Planning, New Jersey Institute
of Technology

Registrations/ Certifications:
• Certified Hazardous
Materials Manager (CHMM)
• 8-Hour OSHA HAZWOPER
Supervisor, 2014
• 8-Hour OSHA HAZWOPER
Refresher, 2018
• 10-Hour OSHA Construction
Safety Training, 2016
• 40-Hour OSHA HAZWOPER,
1997
• 80-hour Hazardous Materials
Technician Level 3, 2000
• Domestic Preparedness
Hazardous Materials
Technician, 2002
• USDJ CDP Chemical
Ordnance Biological
Radiological Technician,
2000

James Blaney, CHMM

JAMES BLANEY, CHMM
PROFESSIONAL SUMMARY

James Blaney is Environmental Services Division Manager and Operations Manager with
more than 21 years of specialized technical and regulatory experience in managing large
site remediation and redevelopment projects. As construction and remediation risk
manager for multiple blighted sites in both the public and private sectors, Mr. Blaney
has a deep understanding of New York Metro environmental regulations, employs
strong project and site construction management skills, and uses his extensive technical
knowledge to guide clients and foster expedient resolutions for many troubled sites. Mr.
Blaney, and his team, are eminently qualified to run all phases of an environmental
remediation and redevelopment project, either in a phased approach or in complete
turnkey fashion.
As an environmental and remediation risk manager with WCD, Mr. Blaney manages
projects for commercial, industrial, and institutional properties. He and his team are
responsible for all phases of environmental remediation or restoration projects,
including investigations, engineering, regulatory interface, plan development,
estimating, scheduling, and project execution.
Mr. Blaney earned a Master of Science degree in Environmental Policy Studies from the
New Jersey Institute of Technology, and a Bachelor of Arts degree in Environmental
Studies from Ramapo College of New Jersey. He is a Certified Hazardous Materials
Manager (CHHM) and holds many certifications and licenses, including 40 hour
Hazardous Waste Operations & Emergency Response – 29 CFR 1910.12(e)(2); Hazardous
Materials Incident Response Awareness and Operations; 80-hour Hazardous Materials
Technician Level 3; Domestic Preparedness Hazardous Materials Technician; USDJ CDP
Chemical Ordnance Biological Radiological; On-Scene Incident Commander; NJ
Enhanced Radiological Response; Air Monitoring for Hazardous Materials.
Mr. Blaney is also a proud veteran of the United States Armed Services where he served
as a Damage Control Technician and Machinists Mate in the United States Navy.
PROFESSIONAL EXPERIENCE
New York City Economic Development Corporation New York, NY – Served as Project
Manager for the remediation of the former Manufactured Gas Plant site known as Site A
Operable Unit 2 (AOU-2) located in the Hunts Point section of Bronx, NY. This heavily
contaminated 7.5 acre site with mixed wastes required very detailed coordination
between the Project Engineer (GEI), the owner (NYCEDC) and the Construction Manager
at Risk (WCD). Working closely with these stakeholders during the Preconstruction
Phase of the project, WCD created bidding documents and specifications to govern the
remediation work. WCD led the bidding period phase including inviting pre-approved
contractors, receiving bids, issuing addenda, performing detailed scope review meetings
with bidders and subcontract documents development with the selected bidder. During
implementation of the remedial action, it became evident due to substantially changed
field conditions that a revision to the original remedy was necessary. WCD put forth a
significant value engineering recommendation that was adopted by the stakeholder
team, resulting in approximately $1MM of cost avoidance. The project has recently
been completed substantially on time and the owner is pursuing design and
construction of the new development planned for this site. The overall project value
was $13.5MM.
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Hudson County Chromium Cleanup Projects – Served as Construction Manager as Agent (CMAA) for the
environmental remediation and site restoration of several Hudson County Chromium sites located in Jersey City,
NJ. Specific responsibilities include preparation and implementation of construction management plans
encompassing the specific processes for reporting, permitting, contractor coordination, health & safety, and
communication requirements and procedures; cost and design requirements; site security; health and safety
compliance; construction quality assurance/control testing and reporting; and recordkeeping for the project. Other
responsibilities include development of a master construction schedules including regular updates; chairing preconstruction, regular construction progress, issue-specific and close-out meetings, including distribution of project
record meeting minutes; constructability review of engineering designs, review of contractor-required submittals;
review and approval of contractor applications for payment; review and approval of construction change order
requests; construction close-out inspections and punch list development and resolution; and post-construction asbuilt documentation.
Statue of Liberty Harbor North – Jersey City, NJ – Served as Construction Manager, general contractor, and
comprehensive remediation project manager for the pre-development remediation of this former manufacturing
facility prior to its redevelopment as a 5-Star luxury hotel. The 2.7 acre property was formerly operated and
occupied by an asbestos shingle manufacturer and is located north and west of Jersey City’s Liberty Harbor Marina
and the NYC Water Taxi - Liberty Harbor terminal. The property, after being abandoned by the shingle
manufacture, became a dumping ground for construction and other wastes. The work involved historic fill/soil
excavation with TPH and PCB contaminants, asbestos in soils, the placement of engineered backfill, installation of a
TSCA liner followed by the construction of a NJDEP-approved cap and the installation of temporary soil erosion
sediment control stabilization measures. WCD provided planning, preconstruction, and turnkey remediation
services. All work was performed under a pay-for-performance contract.
Two Trees - 60 Water Street, Brooklyn, NY – Sr. Project Manager responsible for the development and
implementation of a Remedial Action Work Plan during the redevelopment of the 46,000-square-foot NYC OER
Voluntary Cleanup site. Work involves the oversight of the excavation and off-site disposal of approximately
33,000-cubic yards of historic fill and soil from the site, daily reporting to the NYC OER, collection of postexcavation end-point soil samples, removal of underground storage tanks, inspection during installation of a
passive sub-slab depressurization system, and preparation of a Remedial Action Report.
Berry Lane Park, Jersey City, NJ – Served as Project Manager for comprehensive construction management services
including field oversight and project management, as well as contractor and consultant coordination during the
construction phase of a site remediation and development project on one of the worst brownfields in the country.
The 17 acre project site consisted of multiple historic uses including residential, industrial, manufacturing, and rail
yard with a portion of the site consisting of a previously backfilled canal. The site, which is located in Jersey City,
NJ, was developed by the Jersey City Redevelopment Agency (JCRA) into a municipal park entitled Berry Lane Park.
Over the years, the property was used as a dumping ground for a variety of municipal and industrials wastes. In
addition, the former Morris Canal (which ran through the site) was backfilled with a hazardous Contaminated
Chromium Processed Waste (CCPW) material.
Former Crucible Steel Site, Harrison, NJ - Provided environmental consulting services at this 80-acre Brownfield site
along the Passaic River (opposite downtown Newark, NJ). Responsibilities included Phase I, Phase II Environmental
Site Assessments as well as Remedial Investigations and Site restoration activities.
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Current Position:
Senior Project Manager
Education:
Ph.D., University of St.
Andrews, Scotland
BA, Staffordshire University,
England
Registrations/ Certifications:
• OSHA-40 Hazwoper
• OSHA-10 Construction
• OSHA Hazardous Waste Site
Operations
• OSHA Emergency Response
Training
• OER TurboTraining Gold
Certified Professional

RICHARD HOOKER, PH.D.
PROFESSIONAL SUMMARY
Richard Hooker serves as Senior Project Manager for investigative and remedial projects
including NYSDEC and OER Brownfields sites, Phase II investigations, and environmental
management of construction projects. He also prepares and evaluates interdisciplinary,
comprehensive environmental impact assessment reviews (NEPA, SEQR and CEQR) and
has a particular expertise in noise issues. Mr. Hooker develops investigative and remedial
work plans, health and safety plans, performs fieldwork, and prepares technical reports.
He works with regulatory authorities and subcontractors including construction
personnel, waste repositories and haulage contractors, laboratories and drillers. His
responsibilities include: designing noise studies, investigating site histories, document
reviews, cost benefit analysis of remedial alternatives, overseeing excavations and in situ
remediation, sampling, sample data evaluation, report preparation, and obtaining
regulatory closure. He has extensive experience of sampling and sample collection
protocols for soil, vapor, indoor air, sediment, and groundwater and has worked to
remediate a wide range of environmental contaminants including petroleum, heavy
metals, PCBs, and solvents.
Mr. Hooker holds a Ph.D. from the University of St. Andrews, St. Andrews, Scotland and a
BA from Staffordshire University, Stoke-on-Trent, England. Prior to relocating to the
Hudson Valley, he served as an Assistant Professor at the University of Glasgow, Scotland.
PROFESSIONAL EXPERIENCE
3475 Third Avenue, Bronx, NY—Investigated and remediated this former manufacturing
facility to NYSDEC Brownfields to Track 1 cleanup standards. This site was the first
project in the OER Jumpstart program established to assist cleanup on governmentsupported affordable and supportive housing projects in NYC. Under this program OER
sponsored enrollment in the NYS Brownfield Cleanup Program. Work on this trailblazing
project required liaising with OER and NYSDEC Region 2 to ensure documentation met
the requirements of both agencies. Certificate of Completion secured in 2016.
Former A.C. Dutton Lumber Yard, Dutchess County, NY—Documented hazardous
concentrations of arsenic and chromium in soils and concrete surfaces at this NYSDEC
Brownfields site contaminated by the historical pressure treatment of lumber.
Developed a Workplan for site remediation and directed environmental restoration
activities, including: characterization, excavation and removal of hazardous soils,
scarification concrete warehouse floors, removal aboveground and underground
chemical and petroleum storage tanks.
Lincoln Place, Brooklyn, NY—performed CEQR, SEQR and NEPA reviews including shadow
and noise studies for this site prior to development. Prepared Remedial Workplan and
oversaw remediation of metals-contaminated soils during construction and implemented
remedy for the site including SSDS system installation, vapor barrier, and installation of
composite cover system. Prepared FER and obtained NYCHPD and NYCDEP closeout for
the site.
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Grace Terrace, Mount Vernon, NY—oversaw remediation and obtained NTSDEC Spill file closure after a previously
unknown UST and associated petroleum contaminated soil were encountered during construction excavations.
Coordinated with the GC to ensure appropriate cleanup was performed without delaying the construction
schedule. Remedial actions included characterization and appropriate off-site disposition of petroleum
contaminated soil and groundwater, application of chemical oxidation treatment, installation vapor barrier and
active SSDS system.
Former Fur Processing Facility, Bronx, NY—Documented the presence of chlorinated hydrocarbon, petroleum, and
metals contamination beneath and/or near a former industrial structure. Coordinated the sampling and removal
of multiple drums of hazardous and non-hazardous material from the structure and secured NYCDEP approval.
Developed a Workplan for site remediation and directed environmental restoration activities, including: excavation
and removal of both aboveground and underground storage tanks, removal of contaminated soils, installation of a
barrier layer soil cap, and pre-demolition removal of asbestos materials.
Jamaica Hospital Medical Center, Queens, NY—Coordinated and supervised the removal of two, large underground
storage tanks and documented site conditions through soil and groundwater sampling. Secured NYSDEC approval
of PBS tank closure and registration requirements.
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Current Position:
Director of Environmental
Investigations
Education:
BS, Biology, SUNY at Stony
Brook, NY
Extensive Studies in
Environmental Science
Registrations/ Certifications:
• OSHA, 40-hr. Hazardous
Waste Operations &
Emergency Response Health
& Safety Certification
• OSHA, 10-hr. General
Construction Industry
Training and Certification

SCOTT SPITZER
PROFESSIONAL SUMMARY
Scott Spitzer serves as Director of Environmental Investigations, overseeing the technical
elements of Phase I and Phase II technical environmental investigations and remedial
projects, including Brownfield sites. Mr. Spitzer supervises all WCD field staff and reviews all
documents prepared by WCD to ensure consistency and technical accuracy.
His responsibilities associated with the preparation of site assessments include: investigating
site histories, conducting facility inspections, reviewing regulatory agency records,
documenting facility compliance with relevant State and Federal regulations, and preparing
reports. As project manager for complex technical environmental investigations (including
sites currently on the NYSDEC Registry of Inactive Hazardous Waste Sites), Mr. Spitzer is
involved with: coordinating subcontractors; overseeing fieldwork; designing and
implementing material, soil, and water sampling plans, preparing technical reports and
interfacing with regulatory agency personnel.
Mr. Spitzer has 11 years’ experience in the preparation of Phase I and II investigations and in
the management of complex remediation projects. He is knowledgeable in both New York
State and Federal environmental regulations and has an understanding of a broad range of
remedial technologies. Mr. Spitzer studied environmental science at SUNY Purchase and
holds a BS in Biology from SUNY at Stony Brook, Stony Brook, New York.
PROFESSIONAL EXPERIENCE
Former NuHart Plastics Manufacturing Site, Brooklyn, NY: WCD conducted a complex
remedial investigation of a NYSDEC Class 2 Inactive Hazardous Waste Disposal (“Superfund”)
site, where a plume of liquid phthalates and chlorinated solvents had impacted
groundwater. Extensive sampling was conducted of both on- and off-site soil, soil vapor and
groundwater, and phthalates were removed from recovery wells as an interim remedial
measure. A Remedial Investigation Report was completed, allowing the site owner to move
create a Remedial Design Document.
Scenic Hudson Land Trust, Inc., Beacon Waterfront Project, Beacon, NY: WCD conducted soil
and groundwater investigations on a former MOSF and adjacent scrap yard. Projects
involved soil remediation of both petroleum and PCB-contaminated soils and long-term
groundwater monitoring. Both projects were classified as Voluntary Clean-Up projects by the
NYSDEC and closure status was attained.
Sakmann Restaurant Corporation Site, Fort Montgomery, NY: Conducted Phase I
Environmental Site Assessment and Phase II Subsurface Investigations for former filling
station and automotive repair garage contaminated by solvent and waste-oil discharges to
an on-site drywell. Designed and implemented a sampling plan for soils impacted by
chlorinated hydrocarbons, petroleum, and metals. Created Workplan (in coordination with
the NYSDEC Voluntary Cleanup Program) for remediation of on-site contamination and longterm sampling of on-site groundwater monitoring wells.
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Staten Island Marina Site, Staten Island, NY: Conducted Phase I Environmental Site Assessment and Phase II
Subsurface Investigation for an active marine facility engaged in boat painting and engine maintenance activities.
Coordinated the delineation of metals contamination over a three-acre area and analyzed potential impacts from onsite fill materials. Submitted remedial and budgetary analysis in support of regulatory agency approval for conversion
of boatyard into a public park.
Octagon House Development Site, Roosevelt Island, NY: Conducted Phase I Environmental Site Assessment and Phase
II Subsurface Investigations at the former site of a large, urban hospital. Interpreted the results of geotechnical
studies, extended test pits, and conducted extensive soil sampling, to document subsurface soil conditions in support
of client’s application to the U.S. Housing and Urban Development Agency (HUD). Created Workplan (in coordination
with the NYCDEP Office of Environmental Planning and Assessment) for site-wide remediation of contaminated soils
and secured NYCDEP approval for site remediation as required by HUD.
Camp Glen Gray Boy Scout Facility, Mahwah, NJ: Conducted Phase I Environmental Site Assessment and Phase II
Subsurface Investigations at an approximately 800-acre campground containing numerous structures. Documented
subsurface soil conditions at the locations of aboveground and underground storage tanks, and delineated lead
contamination at a former firing range. Assisted in design and implementation of remediation plans for removal of
petroleum and lead contaminated soils, and obtained NJDEP approvals.
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THOMAS MOTLEY
Current Position:
Assistant Project Manager
Education:
Bachelor of Science: Civil &
Environmental Engineering
Villanova University 2011

Registrations/Certifications:
• Track training for LIRR and
Amtrak
• 10-Hour OSHA Hazard
Recognition Training for
the Construction Industry
• OSHA 40-Hour
HAZWOPER Training (29
CFR 1910.120(e))
• Construction Quality
Management Certification
from USACE
• 4-Hour Supported
Scaffold Certification
• 4-Hour Erosion &
Sediment Control Training

PROFESSIONAL SUMMARY
Thomas (TJ) Motley graduated with a Bachelor of Science in the field of Civil &
Environmental Engineering in 2011. He immediately began working for a small
construction management firm in Lowell, MA before moving to New York City to
work for WCD in late 2012. For almost the past seven years, TJ has worked on
numerous projects pertaining to demolition and remediation in New York City. Job
activities include construction oversight and generation of daily/monthly reports,
soil sampling (investigative and post-excavation), groundwater sampling, CAMP
monitoring, waste stream tracking, review of waste class sampling/remedial
investigation reports, and preparation of pre-construction work plans.
PROFESSIONAL EXPERIENCE
Brookfield – Manhattan West—conducted Community Air Monitoring Plan (CAMP)
oversight, truck manifesting, as well as daily Office of Environmental Remediation
(OER) reporting during soil excavation activities. Obtained the required track
training for the Long Island Railroad as well as Amtrak. Performed weekly and
monthly inspections during the installation of waterproofing and building slabs.
Upon completion of excavation, waterproofing, and slab pouring, prepared and
submitted the Remedial Action Report to obtain OER signoff regarding the Site’s Edesignation for Hazardous Materials. Coordinated with the Architect of Record,
noise consultants, and mechanical consultants to prepare and submit an Air Quality
& Noise Installation Report to obtain OER signoff regarding the Site’s E-designation
for Noise & Air.
Nagan Construction, 1364 East Gun Hill Road MTA Station—Conducted silica
sampling/dust monitoring at the East Gun Hill Road MTA Station. Developed a Dust
Control Plan in accordance with the MTA specifications outlining the required
sampling and dust controls to be administered at the Site during all dust-generating
activities. Evaluated laboratory results of silica samples with comparison to OSHA
and NIOSH guidance values and distributed findings/recommended actions to the
client, MTA, and workers. Reviewed updated project schedules to ensure no
sampling events were missed.
Lendlease – Turner JV: Javits Center Expansion, New York, NY—Assisted with the
preparation of a Waste Characterization Plan for soil disposal purposes (>100,000
cy), executed the Waste Characterization Plan in the field while managing a team of
soil boring technicians, communicated daily with Turner Project Managers
throughout the excavation process, and assisted with follow-up/delineation
sampling required for soil disposal. Prepared a Waste Characterization Report and
wrote narratives for any additional delineation sampling that was required. Also
assisted in the preparation of pre-construction work documents (i.e.,
Environmental Health and Safety Plan; Community Air Monitoring Program Plan;
Site Management Plan; Soil Erosion and Sediment Control Plan). Attended weekly
field coordination meetings.
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Collect dust monitoring and ambient noise level data to ensure all construction activities comply with the
Rules of the City of New York. Assist with oversight of interior and exterior asbestos abatement, as well as full
building demolition. Additional responsibilities include attending weekly coordination meetings, assisting
with community outreach responses, and generating 4-week look-ahead schedules so work could be
coordinated with “Make Ready” contractors.
Posillico, Prospect Park Reclamation, Prospect Park, NJ—Provide review and approval of Material Disposal
applications for the “PPark NJ Reclamation” project. Review Waste Class Sampling plans and data for material
being excavated from jobsites throughout the Tri-State area to verify its compliance with New Jersey
Residential Direct Contact Soil Remediation Standards. Review all past investigation reports (Remedial
Investigation Reports, Phase II Reports, Remedial Action Work Plans, etc.) for sites within the Office of
Environmental Remediation’s jurisdiction. Assist with recommendations for additional waste class sampling
plans, as required.
Turner Construction Co./CUNY Memorial Sloan Kettering—Served as Site Supervisor during the
redevelopment of a 68,000-square foot lot construction of the former Department of Sanitation New York
garage and incinerator facility. The project consisted of the demolition of a historic concrete structure,
closure by removal of several USTs, excavation, and off-site disposal of concrete, soil, and bedrock.
Monitored the Site activities to confirm construction activities including excavation and off-site disposal of
concrete, bedrock and non-hazardous soil, community air monitoring program, (CAMP), noise monitoring,
waste disposal and manifest tracking, stormwater erosion and control inspection, worker health and safety
oversight, and compliance with the NYSDEC approved work plans. Responsibilities included contractor
oversight, health and safety, oversight, preparation of daily reports, soil disposal management and tracking,
responding to client requests regarding construction operations.
Hudson Co./Jersey City, NJ—Prepared Daily Construction Reports documenting all onsite activities for the day
(including photos). Worked with Contractor to determine material waste streams for transportation and
disposal. Identified and determined that the contractor had completely removed all source contamination,
and determined if additional excavation was necessary beyond design cut limits. Collected post excavation
samples for compliance. Reviewed post excavation sample results for exceedances. Coordinated sample pick
up and supply deliveries with Laboratory.
Two Trees Management/60 Water Street, Brooklyn, NY—Performed a Phase I ESA, Phase II ESI consisting of
the installation of soil borings, groundwater monitoring wells and soil vapor probes and collection of soil,
groundwater, and soil vapor samples for laboratory analysis. Provided oversight during the excavation of
contaminated soils. Provided daily reports, delineating the contaminated soils removed and managing the
waste hauler manifests.
Two Trees Management/Domino Sugar, Brooklyn, NY— Provided weekly inspections of the ongoing
development program at Domino Sugar, the former 13-acre factory being redeveloped for residential use.
WCD Group functioned as the “Environmental Reporter” for site activities, including site remediation and
development reporting on a monthly basis to the NYC Department of City Planning. Also provided weekly
Storm Water Pollution Protection Plan (SWPPP) reports.
St. Patrick’s Cathedral—Assisted project engineers in preparation of bid package documents for the
abatement of asbestos from the basement of St. Patrick’s Cathedral. Duties included surveying asbestoscontaminated areas, preparing phase drawings, building pre-con schedules, and orchestrating walkthrough
inspections for bidders.
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118 Rose Lane Terrace
Syracuse, New York 13219

Phone/Voice mail 716-907-2341
E-mail tonyzoc@gmail.com

Anthony J. Zoccolillo
Objective

Combine my existing strengths based on 25+ years of environmental and manufacturing information
management experience to implement enterprise data management and business intelligence and to continue
to expand my knowledgebase.

Education

1980 - 1987
Syracuse University
Bachelor of Science in Chemistry

Syracuse, New York

 Additional coursework in the System Information Science program including Basic, Pascal and Scheme
programming languages.
1977 - 1980
Major: Chemistry

Rochester Institute of Technology

Rochester, New York

 Includes coursework in the programming languages APL and FORTRAN.
Professional
experience

2011 - Present
Oneida Nation Enterprises
Database Administrator

Verona, New York

 Responsible for administrative support of Oracle (10g and 11g) and SQL Server (2005, 2008, 2008 R2,
2012, 2014) databases including database structural design, procedural scripting and developing BI
analysis tools. I design data warehouse structures in support of multidimensional cubes in Microsoft SQL
Server Analytical Services (SSAS), develop ETL packages in SQL Server Integrated Services (SSIS) and
I have extensive reporting design experience with SQL Server Reporting Services (SSRS). I have
developed numerous database front-end applications in VB.NET and MVC. Additionally, I have training
and experience in report design with Cognos 10 and Microstrategy 9.4 and 10.
2010 - Present
Data Validation

ZDataReports

Syracuse, New York

 Performed environmental data validation audits in accordance with USEPA National Functional
Guidelines on laboratory analyses for volatiles, semivolatiles, metals, pesticides, herbicides, PCBs, and
dioxin/furans in water, soil and air samples.
2006 - 2011
TRW Automotive, Inc.
Computer Integrated Manufacturing Engineer II

Auburn, New York

 Responsible for development and maintenance of Automotive Manufacturing Traceability System
(AMTS) consisting of the management of 30+ SQL Server databases, design and modification of VB6
and VB.NET HMI desktop applications, SQL Server Reporting services, and integration with SAP
system. I was involved in installation and design of a VMWare VSphere 4 environment in the early
stages of database server virtualization process.
2003 - 2006
IT Systems Specialist

Tetra Tech EM, Inc.

Rockaway, New Jersey

 Designed ESRI ArcPad 6/7 PDA applications and ArcIMS/ArcSDE web sites. Experience with Visual
Studio.NET, ESRI ArcSDE, ArcIMS, ArcGIS and ArcPad, Oracle 10g and SQL Server 2000 and 2005,
Tomcat 4/5, javascript, ASP, ASP.NET, Cold Fusion, Macromedia Web products, and others.

 Major projects include the design and development of a management database/pda application Unocal oil
pilelines in Alaska. I also build an ArcPad application to manage site excavation, transport and mass
balance for Maxwell House. I built a reusable, database driven, ArcIMS GIS viewer for the US Air Force
Reserve command which included multiple map overlay viewing, overlay printing of D and E size figures,
and Smart Card security modeling,

1999 - 2003
Ecology & Environment. Inc.
Chief/Senior Programmer

Lancaster, New York

 Designed relational databases and programmed distributed database applications in ASP, Visual Basic,
Visual Basic for Applications, Embedded Tools, and SQL Server (7 and 2000).

 Major projects include the development of a system for the management, presentation, and statistical
reporting and charting of analytical data for the People’s Republic of China as part of the Huangpu River
Environmental Monitoring Information System. I also developed a web-based n-tier project management
tool compatible with MS Project data structure.
1993 - 1999
Blasland, Bouck & Lee, Inc.
Senior Project Scientist I/Information Management Specialist

Syracuse, New York

 Responsibilities include the development and maintenance of numerous environmental analytical
databases, data validation in accordance with USEPA guidelines, and other related data analysis
techniques.

 Major projects include data validation, database design, database programming and management for such
firms as Tenneco, Amoco, Lockheed Martin, General Electric and other PRP groups responsible for work
at multiple sites along the Kalamazoo (MI), Fox (WI) and Passaic (NJ) river systems.
1988 - 1993
GC/MS Supervisor

Upstate Laboratories. Inc.

Syracuse, New York

 Responsibilities include supervision of an environmental laboratory gas chromatography/mass
spectroscopy (GC/MS) department consisting of 5 instruments and 2 subordinates in the analyses of all
variety of USEPA volatile and semi-volatile methodologies. I also provided technical supervision and
method development for all High Performance Liquid Chromatography (HPLC) analytical techniques.
1980 - 1988
Onondaga County Health Department
Laboratory Technician I

Syracuse, New York

 As an analyst with the Forensic Toxicology Laboratory, I was responsible for all aspects of chemical
analyses including blood alcohol, common drugs of abuse, lead toxicity, and gunshot residue utilizing an
array of chromatographic techniques. I also developed procedural manuals for the laboratory, and
developed an information system for logging, tracking and reporting of the forensic sample data using
Enable Office Automation software.
Project
Highlights

 Manufacturing QA Analysis, ONE – Designed a SQL Server database for storage of manufacturing
facility QA/QC testing results including a Microsoft Access front-end for data input and SSRS reports for
Process QC Charting. In Phase II of this project Mr. Zoccolillo added a data warehouse database including
ETL packages and SSAS Cubes used in multidimensional analysis. A Microsoft Excel Pivot table was
constructed for BI Analysis of the data along with SSRS reports.
 Finance Audit Office Automation, ONE – Designed a system in Microsoft Office to build daily financial
balance sheets and summary dashboards using Microsoft Excel and VBA scripting in conjunction with
PL/SQL procedures and packages in an Oracle data warehouse.
 Automated Materials Replenishment System, TRW - Was responsible for the design and
implementation of automating the replenishment of manufacturing line-side inventories by monitoring
usage as reported through process databases, query SAP for appropriate lots and locations of replacement
materials and notify the warehouse of those needs. The system utilized ASP.NET web applications for
manual requests and reporting, and Windows Services for automated process execution.
 SAP Midline Back Flush and Assembly Scrap Reporting Automated Services, TRW - Designed
several web-based applications and Windows Services utilizing ASP.NET 2005 and SAP .NET Tools used
to integrate the real-time production environment with the SAP ERP system for optimization of JIT
processes.
 Design of Data Storage System of Very Large Databases for Quality Testing , TRW - Mr. Zoccolillo
designed and implemented a SQL Server data storage model utilizing advanced partitioning, replication
and mirroring techniques to build a data storage and reporting structure used for high speed, high

availability data collection of product testing equipment.
 GEOBASE Portal/GIS Viewer Design for US Air Force Reserve Command, Warner Robins, GA —
Mr. Zoccolillo was lead developer for the GEOBASE Portal redesign and the multi-based, multi-service
GIS viewer. This viewer features a SQL Server database driven interface to an ESRI multi-service GIS
viewer. The viewer we interface is built on ASP, ASP.NET and ESRI ArcIMS technologies. The viewer
is able to display multiple services simultaneously and is able to print the overlaid maps to large size
plotters.
 Oil Field Database with ESRI ArcPad Field Application for Unocal, Anchorage, AK — A custom
database was designed, initially in MS Visio and ported to MS Access and Oracle 9i, for management of
oil well, well pad, reserve pit, and pipeline data including field surveys, photos, spills, abandonment, etc.
The database has the ability to export data to the ArcPad 7 PDA application. Data could be viewed, added,
edited and deleted in ArcPad and the data is imported back into the database along with spatial data in the
form of shapefiles.
 mFRIS Application, Forest Technology Group, Charleston, SC — mFRIS is the mobile forest resource
information system designed by FTG as a field data collection component for their larger internet based
webFRIS system. Mr. Zoccolillo was specifically recruited by FTG based on his role with ESRI ArcPad 6
beta tester and expertise within the developer’s online forum. This project, budget at $35,000, resulted in
the development of the first handheld application for forestry management. It was developed using ESRI
ArcPad 6 and runs on Windows CE devices. mFRIS functions as a data collection tool for shapes and
associated data and included many features absent in standard Arcpad 6, such as buffering, custom queries,
multi-selection and statistical summaries.
 Mobile Device Applications for UN Gulf War Reparations, Saudi Arabia and Kuwait — Mr. Zoccolillo
was lead developer for all ArcPad and Windows CE embedded development for the multiphase site
characterization of the Persian Gulf coast as part of the United Nations Gulf War Reparations Act. Using
ArcPad 6.0 beta and Microsoft Embedded Tools 3.0, he developed custom applications for Windows CE
devices that were used to collect shoreline and terrestrial data that made use of GPS for navigation and
sample locations.
 HRBEMIS World Bank Project, Shanghai, China — The Huang Pu River Environmental Management
Information System was a 1.5 million dollar project for the Peoples Republic of China in conjunction with
the World Bank. The HRBEMIS system contained two major parts; a hydrochemical river modeling
system and an analytical database and statistical reporting system. The river modeling system consisted
of a FORTRAN based, 2 dimensional hydrolic river model interfaced though a custom GIS application
designed in Visual Basic 6/Map Objects 2. The database reporting system was built with Microsoft
Access, Visual Basic and Crystal Reports and consisted of three primary databases for point source,
precipitation and water quality data. Various statistical reports and charts could be generated from each of
the databases and the data could be queried from the GIS application. Mr. Zoccolillo functioned as the
senior programmer and later as project manager.

Publications

 Dynamic Web-Based GIS Browsing and Plotting for Multiple Bases and Map Services, GIS
in the Defense and Intelligence Communities, Volume 2, ESRI, 2005, pp. 10-13.
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