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1. INTRODUCTION

In March 1993, an Order on Consent (Index No A5-0310-93-11) between FFF
Liquidation Trust and the New York Department of Environmental Conservation
was executed, stipulating the preparation of a Work Plan for Remedial
[nvestigation (RI) Study at the Van Raalte Knitting Mill site in Saratoga, NY.

This Remedial Investigation (RI) was developed in accordance with those
technical requirements setforth within the NYDEC Consent Order (Index # AS-
0310-93-11). A RI is a process to characterize the nature and extent of risks
posed by a specific inactive hazardous waste site.

The subject site that this RI Work Plan addresses is the "Van Raalte Knitting
Mill", that is classified as an "Inactive Hazardous Waste Disposal Site", as that
term is defined in ECL 27-1301.2.

In September of 1992, the site owner entered into an Order on Consent with the
NYSDEC for the performance of an Preliminary Site Assessment (PSA) whereby
the site owner agreed to gather data to allow the NYSDEC to characterize
hazardous wastes which may now be present at the Site and to enable the NYDEC
to determine whether such wastes constitute a significant threat to public health or
the environment.

Based upon a wide range of information presented, excluding the PCB problem of
building interior surfaces (which is being addressed through Consent Order A3-
0299-93-03 dated March 31, 1993), the conclusions of the PSA found that there
were, as site conditions were known at that time and as of today, three (3)
additional environmental concerns associated with the property, namely:

1. The existence of an underground storage tank outside the building which was
supposedly identified and sampled by a previous survey, but could not be
confirmed during the following-up site visits.

2. The existence of hazardous sludge material (due to RCRA reactivity criteria)
located in a water filled subgrade vault within the building’s Jet Dry Room.

5. The potential migration routes of PCB contaminated materials from within the
building to areas outside the building, including the surface soils outside
building’s waste oil room and a suspected subgrade conduit that may have been
contaminated via a connection to the building’s transformer room “pit”.

Van Raalte Knitting Mill
Remedial Investigation Workplan
" Page |

G APPS\MSOFFICE92681RIFSWP\RIFSWP DOC.10/30/95



Based upon all the information presented within the PSA, it is important to note
that the environmental concerns noted above are the only remaining
environmental concerns associated with the property, and in addition, the presence
of identified contamination within these areas is fairly well defined and isolated to
those specific areas identified. In respect to the sludge material located within the
building Jet Dry Room’s vault cavity, the material was observed in only one (1)
localized area within the cavity and is presumed to be isolated from other areas of
the site (i.e. groundwater, site soils) due to the fact the sludge lies within a
concrete floor surface which thereby prevents direct contact with the groundwater
or site soils. In respect to the contaminated surface soils located outside the
building’s Waste Oil room, preliminary sampling results (as included within this
RI Workplan) indicate the extent of contamination is defined vertically to the
upper six inches of soil.

This RI Workplan addresses the three (3) additional environmental concerns
concluded by the PSA; environmental concerns as they relate to PCB
contamination of building interior surfaces is addressed through a separate
NYSDEC Consent Order, and therefore is not addressed within this RI Workplan.

1.1 Property Description

The Van Raalte Knitting Mill site is located at the east corner parcel of
High Rock and Excelsior Avenues (Section 166.37, Block 1, Lot #28) in
Village of Saratoga, County of Saratoga, New York 12866.

Site Topography, Environmental Setting and Hydrogeology have been
thoroughly documented by previous work plans pertaining to the site and
are not reintroduced here. Beneath the mill site are Deerfield soils that
characteristically display a high permeability (surface drainage K=0.6 to
20 in/hr). This permeability and the near stream-level condition assure
water abundance at shallow elevations.

Loughberry Lake (from which Saratoga Springs receives drinking water)
is located 2500 feet northeast. This is the only aboveground drinking
source for Saratoga Springs except Old Red Spring (an artesian spring),
300 feet east of Van Raalte. Another spring, High Rock Spring, is 500
feet south of the site.

Figure | shows the location of the site within the Village of Saratoga.
Figure 2 shows the property and vicinity. Figure 3 depicts the various
areas of concerned to be addressed by this RI.

Van Raalte Knitting Mill
Remedial Investigation Workplian
Page 2

G APPS\MSOFFICE\9268hRIFSWP\RIFSWP DOC\10/30/95



12 Site History

In 1987, the Van Raalte Knitting Mill liquidated all its assets into F.F.F.
Industries, Inc., Common Shareholders Liquidation Trust. Contamination
of the site with Polychlorinated Biphenols (PCBs) was suspected when the
site was being considered for condominium development during 1986 and
contemplated by the owner. The New York State Department of
Environmental Conservation (NYC DEC) and Department of Health
(DOH) inspected the site during January of 1987 and subsequently
recommended a number of actions be conducted to address potential
contamination at the site. Items identified by the Department needing
attention included 1) removal of electrical equipment and cleaning and
testing the underlying building floor for PCBs, 2) the sludge and concrete
floor in the tunnel under the building’s Transformer Room, 3) cleaning of
the floor in the building’s Waste Oil Room and Compressor Room, 4)
testing of oils in the knitting machines in order to properly salvage the
machines, 5) cleaning of the floor underlying the knitting machines, and 6)
removal and proper disposal of drums of oil and wastes with concentration
levels of PCBs in excess of 50 parts per million.

During May of 1987 the site owner arranged for samples to be taken from
a number of areas throughout the mill for PCBs as discussed with NYS-
DEC and DOH. 107 Samples were taken, 65% of which contained
detected levels of PCBs. Several of the PCB levels from the oil drums
were high enough to meet the definition of hazardous wastes, and several
areas within the building contained PCB contaminated oil and sludges
spilled upon structure surfaces.

On October 21, 1991, DEC initiated a response action to address
hazardous materials contained inside the facility. Seventy-five 55 gallons
drums and nineteen other smaller containers were inventoried and sampled
to determine whether or not their contents were hazardous. By November
1992, the site owner arranged for the remaining hazardous and non-
hazardous (including oil products) drummed waste materials identified in
the building were effectively removed, transported and disposed of in a
safe and legal manner.

By December 1993, the NYS-DEC approved an Interim Remedial
Measures (IRM) Work Plan that addressed the direct mitigation of PCB
contamination within the building's interior surface areas.

Van Raaite Knitting Mill
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Starting in December, 1993 and continuing through June , 1994, building
interior surfaces (previously characterized to be PCB contaminated) were
remediated via gross removal sweeping and fine cleaning power washing
methods. As part of this work building interior wipe samples collected
from the areas of remediation showed an substantial lowering of residual
PCB contamination within the work and, in addition, based upon samples
collected from the entire facility, the PCB contamination was limited to
those rooms previously identified. Based upon these test, the site owner
will be petitioning the NYSDEC that the site has met the established
cleanup objective.

By August, 1995, all generated wastes (PCB contaminated floor/wall
sweeping, floor wood strips and floor/wall washwater) were removed from
the site, transported and disposed of in a safe and legal manner.

RI Workplan Approach

The field investigation proposed in this RI Workplan will attempt to
delineate and characterize the contamination completely to ensure each
area of concern is properly investigated. In association with these field
investigation objectives, specific remediation work activities (i.e., sludge
removal, soils removal) will be done to effectively manage the
remediation of known contaminated materials. At this time, it is not
anticipated that any new contaminated areas will be identified during RI
activities. If new contaminated areas are found, there may be a need for a
RI second phase.

TASK PLAN FOR REMEDIAL INVESTIGATION

The task plan elements for the RI correspond to Task 1 through 10 as described in
the USEPA Guidance for RI/ FS Under CERCLA (USEPA, 1988). The need for
Task 7 (Treatability Study/Pilot Testing), as well as, Tasks 12, 13, 14, and 15
(e.g., Response Action Planning) are not applicable or anticipated at this time and
therefore are not included. As the remedial alternatives associated with the RI are
limited, the need for a feasibility study will not be necessary. The remediation
activities that are planned to proceed concurrently with the RI include building
cavity sludge removal and exterior surface soil removal which will be done
through simple hand tool methods.

Van Raaite Knitting Mill
Remedial [nvestigation Workplan
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The following tasks are considered to be part of the RI:

21

Task 1 - Project Planning

Task 2 - Community Relations

Task 3 - Field Investigations

Task 4 - Sample Analyses/Validation

Task 5 - Data Evaluation

Task 6 - Risk Assessment

Task 7 - Remedial Investigation Report
Task 1 - Project Planning

This task involves several subtasks which are performed in order to
produce the project planning documents and project schedule necessary to
execute the RI.

The Sampling and Analyses Plan (Section 3) includes information on the
site background, sampling objectives, sample locations and frequency with
maps, sample designation, sampling equipment and procedures and
sampling handling and analysis.

The Quality Assurance and Quality Control (QA/QC) Plan (Section 4) was
prepared with guidance with the following EPA publications:

» Test Methods for Evaluating Solid Waste (SW-846) (most recent

version)

» Interi idelines a ecificati ing i ce

Project Plans, (USEPA QAMS-005-80)

. uidance reparatj i Wor ity _Assu
ject Plans for Environmental Monitoring (USEPA Office of Water
Regulations and Standards, May 1984)

Van Raalte Knitting Mill
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Chain-of-Custody procedures are detailed in the QA/QC Plan in
accordance with:

+ National Enforcement Investigations Center Policies and Procedures
Manual (revised November, 1984)

« National Enforcement Investigation Center Manual for the Evidence
Audit (September 1981 and in SW-846)

Accredited Laboratories Inc. (NYS Certification No. 11109) has been
proposed as the laboratory to perform all analytical services. Accredited is
NYSDOH ELAP certified for CLP (or equivalent QA/QC program) and
the method being proposed for analyses.  Accredited shall maintain
certification throughout the project. Accredited will follow EPA Methods,
specifically those listed in:

» Contract Lab Program Statement of Work for Inorganic Analysis

+ Contract [ab Program Statement of Work for Organic Analysis (dated
February 1988 or updated)

In addition, all analyses will be done in accordance with the NYSDEC
Analytical Service Protocols (ASP).

The HASP (Attachment 1) will include site specific information, a hazard
assessment, training requirements, monitoring procedures for site
operations, safety and disposal procedures for field activities and other
requirements in accordance with 29 CFR Section 1910.120, OSHA

Hazardous Waste Qperations Standards and the EPA Guidance Document,
Standard Qperating Safetv Guides (OSWER, 1988).

2.2 Task 2- Community Relations - Citizen Participation

Personnel, services, materials, and equipment will be provided to assist the
New York State DEC and the New York State Department of Health in
undertaking a community relations program. This program will be
integrated closely with all remedial investigation activities to ensure
community understanding of actions being taken and to obtain community
input on RI progress.

A Citizens Participation Plan was prepared (Attachment 2) that prescribes
how Citizens can be involved in the process based on interviews with
community representatives and leaders. The Citizens Participation Plan

Van Raaite Knitting Miil
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describes the types of information to be provided to the public and outlines
the opportunities for community comment and mput during RI.

2.3 Task 3 - Field Investigation
2.3.1 Objectives

The primary objective of the RI is to define and characterize the
nature and extent of site-related contamination. At this time, it is
not anticipated that any new contaminated areas will be identified
during RI activities. If new contaminated areas are found, there
may be a need for a RI second phase.

o
(V3]
[\

Approach

The RI field investigation has been initiated through the
development of this Work Plan. Available site information has
been collected and reviewed. This information review has formed
the basis for the preliminary evaluation of risk and discussion of
the preliminary remedial alternatives.

2.4  Task 4 - Sample Analyses/Validation

A data management system was developed to include sample management
and tracking procedures, and document control and inventory procedures
for both laboratory data and field measurements to ensure that the data
collected during the investigation is of adequate quality and quantity to
support the objectives of the field investigation. Data collected shall be
validated at the appropriate laboratory QC level to determine if it is
appropriate for its intended use. The information obtained from this task
will be incorporated into the RI report. In addition to the laboratory QC
checks, a 3rd party data validator shall be contracted to provide an
additional independent level of QC check. The proposed data validator is
B.V. Rao of Groundwater Science and Environmental Technology, Inc. of
Saddle River, New Jersey (see Appendix B for his qualifications).

Task 5 - Data Evaluation

89
W

All site investigation data will be analyzed and results of analyses, will be
presented in logical manner so that an adequate interpretation of each
media is apparent. A summary will be provided to include (1) the
quantities and concentration of specific chemicals at the site; (2) the
number, locations, and types of nearby populations and activities; and (3)
the potential transport mechanism and the expected fate of the contaminant
in the environment.

Van Raaite Kaitting Mill
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The assigned Quality Assurance Officer (see Appendix B) is responsible
for developing a data usability report.

2.6 Task 6 - Risk Assessment

A Risk Assessment will be conducted to assess the potential human health
and environmental risks posed by the site in the absence of any remedial
action. This will involve three components:

i Contaminant Identification
L Exposure Assessment
i Risk Characterization

A rsk assessment will not be required if the site model proves to be
correct. Specifically, it is anticipated that no new contaminated areas will
be found during RI activities addressed under this consent order. A risk
assessment will be required only if new contaminated areas are found.

2.7  Task 7 - Remedial Investigation Report

Monthly reports will be generated describing the progress at the site. Each
month the following items will be reported:

. Status of work and progress to date

- Percentage of the work completed and the status of the
schedule

X Difficulties encountered and corrective actions to be taken

. The activities in progress

. Activities planned for the next reporting period

- Any changes in project persounel

Monthly reports will be submitted to the New York State DEC as
specified in the Order of Consent. In addition, activities conducted as well
as conclusions drawn during the Remedial Investigation will be
documented in the RI Report. The RI report shall be a stand along
document that pulls all information collected during the RI together and
resolves all issues.

Van Raalte Knitting Mill
Remedial Investigation Workplan
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o SAMPLING AND ANALYSES PLAN

As stated previously, each area of concern has been already characterized, this
SAP uses this information to evaluate each.

3.1 Field Sampling Plan

5.1.1 Site Reconnaissance Survey/Unidentified Underground Storage
Tank

In June, 1994, P.T.&L. performed a magnetometer survey (with a
representative of NYDEC) to locate the previously unidentified
UST. The only observable possible subsurface metal detection
was found east of the concrete loading dock, beyond the fence line.

It is proposed that test pits be conducted in the area. If a UST is
found, work will cease and the proper notifications shall be made.
However, if no underground storage tank is found, no further
action is warranted.

If the exploratory excavation indicate the presence of subsurface
soil contamination, such materials will be excavated and staged for
proper classification pursuant to NYSDEC Guidelines. It is
possible that the installation of deep boring and a groundwater
monitoring well shall be considered as part of a second phase of
the RI. '

Je oom Water and Sludg

LI
",
o

Currently there is approximately 30,000 to 40,000 gallons of water
and a small quantity of sludge material present within a totally
enclosed subfloor cavity located within the Jet Dry Room. The site
diagram provided in Figure 4 depicts these cavities. According to
information provided by the site owner, the water was used as
coolant for vicinity process machinery. The origin of the sludge
material cannot be confirmed; the sludge is most likely to be the
dve material that was formerly used in this room, however, the dye
applying machine was reported to be self containing when in use.
Since only a very localized area was observed to contain the sludge
material, it is likely the material was accidentally deposited when
the machinery was decommissioned and taken out of the facility.

Van Raalte Knitting Mill
Remedial Investigation Workplan
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Previous Surveys

Most recent sampling of the waste water and sludge material have
been done and are provided in Attachment 3. As noted samples of
water (Aqueous sample #9313043 and #9313044) were analyzed
for PCB’s and Volatile Organics. Samples of sludge material
(sample #9313042) was analyzed for PCB’s, Volatile Organics,
TCLP compiete and RCRA characteristic. Sampling locations are
illustrated on the accompanied site diagram (Figure 4).

3.1.2.1 Sludge

The sludge materials exhibit PCB and Volatile Organic
contamination at levels of 15,100 parts per billion (ppb)
and 1866 ppb respectively.

Sampling suggests that this material, in accordance with 6
NY CRR 371, is a hazardous waste due to reactivity.

To the extent possible, bulk materials shall be removed
(through the use of hand tools), placed into a drum, and
then profiled appropriately for proper disposal.

3.1.2.2 Water

Aqueous samples illustrated non detectable levels of PCB’s
and Volatile Organics.

As the provided sampling data reports, the water is
considered “non-contaminated” and as such will not require
an NYSDEC approval for discharge excepting that a local
approval will be required for discharge to a sanitary or
stormwater outlet. The quantification limit of PCB for the
purpose of discharge to surface water is low enough to
verify a discharge limit of 0.65 ug/L.

Van Raalte Knitting Mill
Remedial Investigation Workplan
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3.1.3 Potential PCB Migration Routes

Background Information

The most predominant source of the PCB contamination seems to be
originating from the Transformer Room, Waste Oil Room and Compressor
Room where PCB-contaminated fluids leaked unknown quantities from
capacitors, transformers, drums and machinery onto building interior
structure and surfaces. Within the Waste Oil Room and Transformer
Room areas, the following aspects for potential routes for contaminant
migration were observed.

The Transformer Room Tunnel Pit Space has been observed to fill with
water and empty through intake and outlet pipes. No water was reported
flowing through the pit, but evidence exists to suggest flushing occurred.
There is no information to document where the water that might have
flushed the pit went, but it is suspected that groundwater or the bricklined
subsurface sewer line that transverses the property may have been the final
deposition area.

In respect to the bricklined sewer, P.T.&L. was able to obtain
representative sampling data (collected July, 1991), provided by Atlantic
Environmental Services of Colchester, Connecticut, of liquid material
found within the subject sewer located downgradient of the Van Raalte
Knitting Mill. This sampling was conducted in association with the
environmental site investigation project for the adjacent Niagara Mohawk
property (an EPA classified potential Superfund site). ' The sampling
included low as well as high flows conditions. The results of this
sampling indicate no presence of PCBs, nor the vast majority of other
Target Compound list compounds (See Appendix C). By these results, it
can be interpreted that the Van Raalte Knitting Mill Property is not a
source of contamination of liquid materials found within the brick lined
sewer. Based upon the results, PCB contaminated oils/sludges that were
introduced to the Mill’s Transformer’s Room Pit are likely not to have
entered the bricklined sewer.

The Waste Oil room contains a small gutter which runs near the sides and
into a sump near the northeast corner of the room. There is an inactive
pump in the sump, with pipes leading through the wall and outside. An

' The Niagara Mohawk site, according to a EPA written Consent Order, has identified soil and
groundwater contamination. The contamination inciudes volatile organic compounds, PCBs,

polycyclic aromatic hydrocarbons and metals.
Van Raalte Knitting Mill
Remedial Investigation Workplan
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outlet pipe originating from the sump may have deposited PCB
contaminated materials to soils immediately beneath the outlet pipe
(exterior of the building).

Previous Survey

Transformer Room Pit

In June 1994, a video inspection and tracer dye test was made within the
area. The video inspection was not successful due to the inaccessibility of
even the smallest of cameras; the passage was determined to be less than 4
inches in diameter and changed directions approximately once per every 2
foot vertical. The results of the tracer dye tests did not indicate flow into
any of the municipal sewer systems (including the brick lined sewer which
runs underneath the building) or storm water runoff systems swrounding
the facility. The check points observed are shown in Figure 5.

Building Exterior ace Soi

In June 1994, two (2) surface soil samples (0-6” depth) were collected
from the area. Two (2) additional samples were collected from the 6”-12”
interval.

Chemical analyses included PCB’s, Total Petroleum Hydrocarbon
(TPHC), Priority Pollutant Volatile (VOA+10), and Priority Pollutant
Semi-Volatile (BN+15). The resuits of the chemical analysis is provided
within Attachment 4.

Volatile Organics were detected in the analyses, however at levels that do
not present a concern, Semi-Volatile Organics and PCBs were also
detected and are elevated to where concern would arise with respect to
contamination in the soil. A summary table of the results is presented in
Table 1.

3.1.3.1 Proposed Further Investigation/Remedial Actions
Buildi xterior Surface Soil

[t is proposed that hand excavation be performed in the area
immediately in the vicinity of the building’s waste oil room
outlet pipe (to a 1 foot depth). The excavated soils shall then be
placed into a drum(s) and then sampled for waste classification
and final off-site disposal.

Van Raaite Knitting Mill
Remedial Investigation Workplan
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4.0

In order to verify that all contaminated soils will be removed,
horizontal and vertical soil sampling shall be conducted within
the excavation area. One soil sample shall be collected for
every 25 square feet of the bottom of the excavation; two (2)
surface soil samples (0-6") shall be collected from each
excavation side wall. All samples shall be tested for PCBs and
Semi-Volatile Organic compounds.

If subsurface soil sampling indicates the presence of
contamination, deep borings and groundwater monitoring well
installation shall be considered as part of an second phase to the
remedial investigation.

ik e it

Given that the pit’s outlet pipe is inaccessible and that dye tests
conducted within the brick sewer (“down gradient”) from the
outlet pipe do not show a connection to the sewer, no further
action is proposed.

QUALITY ASSURANCE / QUALITY CONTROL OBJECTIVES

The overall QA objective is to develop and implement procedures for field
measurements, sampling and analytical testing that will provide data of known
quality that is consistent with the intended use of the information. This section
defines the Data Quality Objectives by (1) describing the use of the data; (2)
specifying the applicable QC effort (field checks and analytical levels), and (3)
defining the QC objectives (data quality acceptance criteria).

4.1

Data Usage and Requirements

The field measurements and laboratory analyses will be used to fulfill the
objectives of the investigation detailed in the Work Plan. The types and
means of data collection have been tailored to the intended uses of the
data. These range from qualitative information (based on field
observations ) to highly sensitive laboratory analyses.

Data quality is measured by how well the data meet the quality goals of
the project. Quality control elements include accuracy, precision,
sensitivity, representatives, and completeness. For this project, data are
required to be sensitive enough to achieve detection levels low enough for
meaningful use of the data.

Van Raalte Knitting Mill
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4.2 Level of Quality Control Effort

The field team will make use of a number of different types of QC check
samples to ensure and document the integrity of the sampling and sample
laboratory handling procedures and the validity of the measurement data.

The laboratory will utilize standard levels of QC effort to provide data of
known and defensible quality. The data quality elements which will be
checked and documented include precision, accuracy, representativeness,
comparability and completeness.

The USEPA has developed a standard series of analytical support levels to
denote types of analysis and the associated level of QC effort. These are:

Level 1:  Field screening or analysis using portable instruments.
Level 2: Field analyses using more sophisticated instruments.
Level 3: Standard USEPA methodology.

The analytical support levels which will be used to generate the project
data are detailed below and fall within Levels 1, 2, and 3.

Table 1
Obiective Sample Tvpe Method Support Level
Soil Investigation Bulk SW846-8080" 3
EPA Method 625/8270 3
EPA Method 625/8240 3
Waste Classification - icable 2.3

' All samples shall be delivered to the laboratory within 24 to 48 hours
from the time of collection and the holding time is 5 days for
extraction, 40 days for analysis for PCB analysis. Method can be
modified for PCB analysis only with Decachlorophenyl as the
surrogate compound.

All analyses will be done in accordance with the NYSDEC Analytical
Service Protocols (ASPs).

Van Raaite Knitting Miil
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4.3 Data Quality Acceptance Criteria

All data shall be reported in a clear, concise and comprehensive manner.
Instrument calibration, field data, holding times, preservation and sample
transport are other QA elements that are important to the project. Within
this manual, analytical parameters, methods/protocols are discussed in
detail. All applicable methods, parameters and maximum detection limits
as well as the required sample containers, sample preservation methods,
shipping means and sample holding times shall be summarized.

4.4  Sampling Procedures

Bulk samples and waste classification samples will be collected in
accordance with the standard project SOPs as detailed in the Work Plan.

The SOPs specify detailed step by step protocols for sampling collection
and address as appropriate:

. Selection of sampling locations.

- Use of sampling equipment.

. Pre-sampling requirements (if applicable)
. Field screening procedures.

. Performance of field analyses.

4.4.1  Chain of Custody Forms

A chain of custody will be maintained for each sample collected.
The chain of custody will provide an accurate written record which
can be used to trace the possession and holding of samples from
collection through analysis and reporting. The procedures will be
followed to provide the chain of custody in the field from sample
collection through shipment to the laboratory (including sample
preservation) are specified in the work plan. The procedures which
will be followed to provide the chain of custody in the field from
sample collection through shipment to the laboratory (including
sample preservation) are specified in the work plan. The
procedures will be used to continue the chain of custody for each
sample from its arrival in the laboratory through analysis and
reporting will be specified in the laboratory QAPP. The project
samples will be retained by the laboratory until the holding times
are exceeded, or until permission to discard is received.

Van Raalte Knitting Miil
Remedial Investigation Workpian
Page 15

G :APPSMSOFFICE92681RIFSWPIRIFSWP. DOCL10/30/95



4.5 Data Reduction, Validation and Reporting

Data reduction, validation and reporting are basic steps in the control and
processing of the project data generated in the field and by the laboratory.
The data validation process will consist of a systematic review of the
analytical results and QC documentation.

On the basis of this review, the data validator will make judgments and
express concerns and comments on the quality and limitations of specific
data, as well as on the validity of the overall data package. The data
validator will prepare documentation of his or her review and conclusions
to summarize the overall deficiencies requiring attention, as well as a
general laboratory performance.

The data validator will inform the project manager of data quality and
limitations, and assist the project manager in interacting with the
laboratory to correct data omissions and deficiencies. The laboratory may
be required to rerun or resubmit data depending on the extent of the
deficiencies, and their importance in meeting the data quality objectives
within the overall context of the project.

The validated laboratory data will be reduced into a computerized
tabulation, and will be designed to facilitate comparison and evaluation of
the data. The dara tabulations will be sorted by classes of constituents and
by sample matrix. Each individual table will present the following

information.

. Sample Matrix, designations, and locations.

s Sample data.

' Constituents for which positive results were obtained.

. Reported constituent concentrations in the field and/or trip blanks
associated with the samples.

. constituent concentration units.

. Name and location of laboratory which performed the analyses.

. Data Qualifiers provided by the laboratory.

. Data qualifiers and comments provided by the data validator, if
any.

The laboratory-provided data qualifiers will include such items as (1)
estimated concentration which is below the required detection limit, (2)
estimated concentration due to poor spike recovery, and (3) concentration
of constituent was also found in method blank. Additional comments by
the data validator will be addressed if the data is (1) useable as a
quantitative concentration, (2) useable with caution as an estimated
concentration. or (3) unusable due to poor QC.

Van Raalte Knitting Mill
Remedial Investigation Workplan
Page 16
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The analytical data tables will be used as the basis for data interpretation,
and will be checked for completeness and accuracy of translation against
the original laboratory data packages prior to use by and independent
reviewer. The analytical data tables will be incorporated into the main
body of the report, and the full laboratory data packages including the
chain of custody record will be bound and appended.

Note: The reporting (site specific reporting) and deliverables from the
analytical lab for method 8080 should conform to Category B from NYS
DEC ASP 91-3.

4.6  Internal Quality Control

Field QC checks will be performed by the field supervisor under the
project manager. The field supervisor will make use of a number of
different types of QC samples to ensure and document the integrity of the
sampling and sampling handling procedures and the validity of the
measurement data.

For Quality Control purposes, field blank samples shall be collected at an
rate of [0% of the total number of soil samples collected.

Internal laboratory QC checks will be performed by the analytical
laboratory subcontractor. The laboratory will make use of a number of
different types of QC samples to ensure and document the generation of
valid analytical results for the project samples. These are:

. Blank Samples
Preparation
Method
Holding
Calibration
. Initial and continuing Calibrations

. Surrogate spikes

. Matrix spikes/analytical spikes

= Control samples
. Reagent check samples
& Sample Duplicates

Van Raalte Knitting Miil
Remedial Investigation Workplan
Page 17
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4.7 Data Assessment Procedures

The laboratory generated data will be assessed for the previously identified
parameters. Both quantitative and qualitative procedures will be used for
these assessments.

The laboratory will calculate and report the precision, accuracy, and
completeness of the analytical data. Precision will be expressed as the
relative percent difference between values for duplicate samples.
Accuracy will be expressed as percent recoveries for surrogate standards
and matrix spike compounds. The precision and accuracy results will be
compared to the prescribed QC acceptance criteria.

Completeness is expressed as the percentage of valid data, based on the
total amount of data intended to be collected. The laboratory will make
every effort to generate completely valid data.

The assessment of data representativeness with respect to laboratory
performance will be based on the criteria that the samples were properly
handled and analyzed within holding times and on the method blank
results. Data comparability will be assessed based on the criterion that
analyses were performed in strict adherence with NYS-DEC ASP and
other standard USEPA analytical protocols.

438 Corrective Action

The investigation will be performed in accordance with the approved work
plan, the contents of the approved Quality Control/Assurance Plan, and
with the provisions of the Administrative Order. The QA program will
enable problems to be identified, controlled, and corrected. Potential
problems may involve non-conformance with the SOPs and/or analytical
procedures established for the project, or other unforeseen difficulties.
Any persons identifying an unacceptable conditions will notify the field
supervisor, where applicable, and/or the project manager. The project
manager will be responsible for developing and initiating appropriate
corrective action and verifying that the corrective action has been
etfective.

Corrective actions may include repeating measurements, re-sampling
and/or re-analysis of samples, and amending or adjusting project
procedures. Additional work which is dependent upon an unacceptable
activity will not be performed until the problem has been eliminated.

The laboratory shall maintain an internal closed-loop corrective action
system.

Van Raalte Knitting Mill
Remediai Investigation Workplan
Page 18
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4.9 Key Personnel

The following are the definitions of responsibilities of the key personnel
involved in the project:

. Project Coordinator is responsible for overseeing the
implementation of the Work Plan. To the maximum extent
possible, all documents, including reports, approvals and other
correspondence concerning the activities performed be directed
through the project coordinator.

. Project Manager is responsible for adherence to the project
schedules; directing, reviewing and assessing the adequacy of the
performance of the technical staff assigned to the project and the
subcontractors; implementing corrective action, if warranted;
interaction with the project coordinator; and maintaining full and
orderly project documentation. He/She is responsible for the
overall technical adequacy of the investigation activities and
reports, and conformance to the scope of work.

. Project QA Manager is responsible for providing independent
review of project documents and reports. He/She is also
responsible for developing the data usability report.

. Dara Validator is responsible for review of laboratory data for
compliance with the QA objectives; and notifications to the project
manager of any QC deficiencies. '

The names, firms, addresses and telephone numbers of the key personnel
as well as the resumes of the project QA officer and the data validator for
DEC review and approval are listed in Appendix B. Tasks which will be
performed by subcontractors include analytical (laboratory) testing.

Van Raalte Knitting Mill
Remedial Investigation Workplan
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P.T.&L. Environmental Services

1 Kalisa Way « Suite 105 « Paramus « New Jersey « 07652

H§OILSEM VOLATILE ORGANIC ANALYSIS DATA

Field Sample ID: 29840 29841 29842 29843 New York State*
Sawmple Depth (ft.); 0" 0" 6" 6" DEC Allowable
Sample Date: 6/24/94 6/24/94 | 6/24/94 6/24/94 Soil Concentration
CAS mpoun Uglk 74,4 g/ K
111444 -Chloroethyl U U U 4]
541731 1,3 - Dichlorobenzene U U U U
106467 1,4 - Dichlorobenzene U U U U
100516 Benzidine U U U U
95501 1,2 - Dichlorobenzene U U U U
108601 BIS (2 - Chloroisopropylether) U U U U
621647 N-Nitroso Di-n-Propylamine U U U U
67721 Hexachloroethane U U U U
98953 Nitrobenzene U U U U
78591 Isophorone U U U U
111911 BIS (2-Chlorocthoxy) methane U U U 9]
120821 1,2,4 - Trichlorobenzene U 9] u- U
91203 Naphthalene 2900 6500 2900 1860
106478 4-Chloroaniline U 9] U 5
87683 Hexachlorobutadiene U U U U
91576 2-Methylnaphthalene 750 1900 810 420())
77474 Hexachlorocyclopentadicne U U U U
91587 2 - Chloronaphthalene U U U U
88744 2-Nitroaniline U 1§ U U
131113 Dimethyl Phthalate U U U U
208968 Acenaphthylene U U U U
99092 3-Nitroaniline U U U U
606202 2,6 - Dinitrotoluene U U U U
83329 Acenaphthene 1800 4300 2100 1000
132649 Dibenzofuran 2000 4800 2200 1100
121142 2.4 - Dinitrotoluene U U U U
84662 Diethylphthalate U U U U
Key: €)3 Indicates detected below MDL Client Name; FEF Common Shareholders
U): Indicates compound analyzed for but not detected
(B): Indicates analyte found in both the blank and sample Project Location: Van Raalie Mill
(Ug/Kg): Micrograms per Kilogram = parts per billion (ppb)
(NSA).  No Standard Applicable Saratoga, New York
Method: EPA Method 625/8270 with a library search Project Number: 92684
*Source:  Obtained from Technical and Administrative Gudance Memorandum:

Determination of Soil Cleanup Objectives and Cleanup Levels #4046.

Bold type denotes sample exceeds allowable soil concentration.

SSVOAD /7-26-94 Page 1 of 2



P.T.&L. Environmental Services
1 Kalisa Way « Suite 105 « Paramus « New Jersey « 07652

SOIL SEMI-VOLA'T

LE ORGANIC ANALYSIS DATA

Field Sample ID; 29840 29841 29842 29843 New York State*
Sample Depth (ft.): o 0" 6" 6" DEC Allowable
Sample Date: 6/24/94 6/24/94 6/24/94 6/24/94 Soil Concentratio
7005723 4-Chlorophenyl-Phenylether U U 9] U
86737 Fluorene 1900 4200 2100 940
100016 1,2 - diphenylhydrazine U U 8 U
86306 N-Nitrosodiphenylamine U U U [§]
101553 4-Bromophenyl-Phenylether U U U U
118741 Hexachlorobenzene U U U U
85018 Phenanthrene 16000 17000 37000 21000
120127 Anthracene 990 5700 2600 360())
84742 Di-n-Butylphthalate [§] U U U
206440 Fluoranthene 20000 22000 43000 5800
129000 Pyrene 16000 22000 43000 24000
85687 Butylbenzylphthalate U U U [§]
91941 3,3-Dichlorobenzidine U U U U
56553 Benzo(a) Anthracene 5600 7000 14000 67000
218019 Chrysene 7400 10000 20000 11000
117817 BIS (2-Ethylhexy!) Phthalate U U 680 950
117840 Di-n-Octyl Phthalate U U U U
205992 Benzo(b) Flouranthene 8300 15000 31000 13000
207089 Benzo(k) Flouranthene __6800 8300 14000 5000
50328 Benzo(a)Pyrene 7000 8800 19000 10000
193395 Indeno (1,2,3-cd) Pyrene 5500 8700 17000 7600
53703 Dibenz(ah) Anthrcene U U U U
191242 Benzo(g.h i) Perylene U U U U
62759 N-Nitrosodimethylamine
251390
Total Non-Targeted B/N 35980 914100 118630
Total B/N+15 138920 1060300 370020 184170
Key: J): Indicates detected below MDL Client Name: FFF Common Shareholders
(U): Indicates compound analyzed for but not detecied
(B): Indicates analyte found in both the blank and sample Project Location: Van Raalte Mill
(Ug/Kg): Micrograms per Kilogram = parts per billion (ppb)
(NSA): No Standard Applicable Saratoga, New York
Method: EPA Method 625/8270 with a library search Project Number: 02684
*Source:  Obtained from Technical and Administrative Gudance Memorandum:

Determination of Soil Cleanup Objectives and Cleanup Levels #4046,

Bold type denoles sample exceeds allowable soil concentration.

SSYOAD /7-26-94 Page 2 of 2



P.T.&L. Environmental Services

1 Kalisa Way « Suite 105 + Paramus » New Jersey « 07652 - SOIL VOLATILE ORGANIC ANALYSIS DATA
Field Sample ID: 29840 29841 29842 29843 New York State*
Sample Depth (ft.): o 0" 6" 6" DEC Allowable
S Date: 6/24/94 6/24/94 6/24/94 6/24/94 5 : Soil Cone ti
107028 Acrolein U U U U
107131 Acrylonitrile U U U U
74873 Chloromethane U U U U
74839 Bromomethane U U U U
75014 Vinyl Chloride U U U U
75003 Chloroethane U U U U
75092 Methylene Chloride 18 25 23 21
67641 Acelone U U 8()) 64
75150 Carbon Disulfide U U U U
75694 Trichlorofluoromethane U U U U
75354 1,1 - Dichloroethene U U U U
75343 1.1 - Dichloroethane U U U U
156605 | Trans - 1,2 - Dichloroethene U U U U
67663 Chloroform U U U U
107062 1,2 - Dichloroethane 8] U U U
78933 2 - Butanone U U U U
71556 1,1,1, - Trichloroethane U U 8] U
56235 Carbon Tetrachloride U U U U
108054 Vinyl Acelate U U U U
75274 Bromodichloromethane U U U U
78875 1,2 - Dichloropropane U U U U
10061015] CIS - 1.3 - Dichloropropene U U U U
Key: 0 Indicates detecied below MDL Client Name: FFF Common Shareholders
(U Indicates compound analyzed for but not detected
(B): Indicates analyte found in both the blank and sample Project Location: Van Raalte Mill
(Ug/Kg): Micrograms per Kilogram = parts per billion (ppb)
(NSA):  No Suandard Applicable Saratoga, New York
Method:  EPA Method 625/8270 with a libeary search y Project Number: 92684
*Source:  Obtained from Technical and Administrative Gudance Memorandum:

Determination of Soil Cleanup Objectives and Cleanup Levels #4046.

Bold type denotes sample exceeds allowable soil concentration.
SVOAD/7-26-94 Page 1 of 2



P.T.&L. Environmental Services
I Kalisa Way ¢ Suite 105 - Paramus « New Jersey « 07652 «

SOIL VOLATILE ORGANIC ANALYSIS DATA

Field Sample ID: 29840 29841 29842 29843 New York State*
Sample Depth (ft.): 0" 0" 6" 6" DEC Allowable
Sample Date: 6/24/94 6/24/94 6/24/94 6/24/94 Soil Concentrati
79016 Trichloroethene U U U U
71432 Benzene U U U U
124481 Dibromochloromethane U U U U
79005 1,1,2 - Trichloroethane U U U U
10061026| Trans-13-Dichloropropene U U U U
110758 2 - Cchloroethylvinylether U U U U
75252 Bromoform U U U U
591786 2-Hexanone U U U U
108101 4 - Methyl - 2 - Pentanone U U U U
127184 Tetrachloroethene U U U U
79345 1,1,2.2 - Tewachloroethane U U U U
108883 Toluene U U o) U
108907 Chiorobenzene U U U U
100414 Ethylbenzene U U U U
100425 Styrene U U U U i
1330207 MP - Xylene U U U U
95476 O-Xylene U U U U
i U U ?U '
Total VOA (targeied) 18 25 31 85 i
Total VOA (non-targeted) U U 25 e
Total VOA+15 25 31 110
Key: J): Indicates detected below MDL Client Name: FFF Common Shareholders
(U): Indicates compound analyzed for bul not detected
(B): Indicates analyte found in both the blank and sample Project Location: Van Raalte Mill
(Ug/Kg): Micrograms per Kilogram = parts per billion (ppb)
(NSA):  No Standard Applicable Saratoga, New York
Method: EPA Method 625/8270 with a library search Project Number: 92684
*Source: Oblained from Technical and Adminisirative Gudance Memorandum:

Determination of Soil Cleanup Objectives and Cleanup Levels #4046,

Bold type denotes sample exceeds allowable soil concentration.

SVOAD /7-26-94 Page 2 of 2



P.T.&L. Environmental Services

411 Sctte Drive, Paramus, New Jersey 07652 SOIL SAMPLE ANALYSIS DATA
Field Sample I1D#: 29840 29841 29842 29843 New York State
Sample Depth: o" 0" 6" 6" DEC Allowable
Sample Date: 6/24/94 6/24/94 6/24/94 6/24/94 Soil Concentration
POLYCHLORINATED BIPHENYS (PCBs)

CASH Compound ugkg | uglkg ug/kg ug/kg ug/kg
12674112 Aroclor 1016 U U 8] U NA
11104282 Aroclor 1221 U U U U NA
11141165 Aroclor 1232 U U U U NA
53469219 Aroclor 1242 U U |8 U NA
12672296 Aroclor 1248 U 8 U U NA
11097691 Aroclor 1254 9490 6080 6280 12900 NA
11096825 Aroclor 1260 2340 3630 1710 5130 NA

TOTAL 11830 9710 _ 1000
gt i 7990 18030 10,000
TOTAL PETROLEUM HHYDROCARBONS 12700 41400 9990 33300 NSA
KEY: u: Compound Not Detected Client Naine: EFE Common Sharcholder
NA: Not Applicable
Project Location: Van Raalte Mill
METHOD: PCB: EPA Method 8080 Saratoga, New York
TRIHIC: EPA Method 418
SOURCE: Obtained from Technical and Adminstrative Guidance Memorandum:
Determination of Soil Cleanup Objectives and Cleanup Levels #4046. Project Number: 92684

SSIADSB/4-8-944
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3.0 SAMPLING EQUIPMENT

3L INTRODUCTION

This section is prepared to acguaint the spiil responder with equipmeats which are used in soil or solid
material sampling, water, siurry or liquid sampling, and air or vapor sampling. Their functions and factors which
can lead to uncertaincy in data quality are reviewed. The selection of proper sampling mechanisms, including
equipment and material, is essential to the success of an environmental investigation and remediation. Minimally
disturbed samples must be carefully collected and analyzed if the resuits are to have any meaning.

The ideal sampling equipment should be compietely inert; economical to manufacture; sasy to clean, sterilize
and reuse; operable at remote sites without external power sources; and capable of delivering continuous and
variable flow rates for well purging and sampling.

With few exceptions, most of the equipments discussed below may be used in the activities of spill response.
The equipment is categorized according to the sample type. Selection of appropriate sampling egquipments
depends upon the sample type, sampie reactivity, and site conditions. There is no one universal sampling
equipment that can be used to adequately sample everything found in the eavironment.

32 EQUIPMENT FOR SOIL, SLUDGE, SEDIMENT OR SOLID MATERIAL SAMPLING

The soil or the material to be investigated can be powder, granuie, studge or mud, or it can be clumped or
aggregate, or solid and hard. To meet these conditions, differeat sampling equipments have besa developed and
used as described below.

Bl cno ade/Trowel for Soil, or Powdered or Granuiar Solids Samplin
Figure 3-1 Scoop & Trowel
For surface or near surface sampling, a scoop (Figure
3-1) or spade will suffice in most applications. Care
should be exercised concerning compatioility of the
material to be sampled and the tool to be used such as
those plated with chrome or other materials. Mason or
garden trowels may be used in this sampling if they are
made of the proper material, such as stainiess steel
Sometimes a {lat, pointed mason trowel will be helpful in
cutting a block of the desired soil when undisturbed
profiles are required. Polypropyiene, polyethyleze, and
teflon may aiso be used to make scoops and spades.

g2 Trier for Soil and Materials in Powder, Granuile, or Sludge Forms
Figure 3-2A Sampling Triers

A typical sampiing trier (Figure 3-24) is 2 long tube

cut in half lengthwise, axtending almost the entire length - \-L R e
of the tube. The tip and edges of the tube slot are =T ]
sharpened so that the trier can be inserted imto the o |
material to be sampied and rotated to cut a core of the

material. Similar in shape to the trier is a grain, powder, -
or thief sampler (3.23). It tends to have a smaller, less ﬁ\f t £ 3
tapered slot. with a converged sharp point at its tip. A I = Ry
trier is preferred over the grain sampler whea the FETT it e Fend

ST PR ——




powdered or granular material to be sampled is moist or
sticky.

Another modiiied sampler of this sort is the footstep
soil sampler or Hankinson soil sampiing tube (Figure 3-
2B). They have besa made for sub-soil probe. These
modified samplers have bezn ciaimed to reach depths
exceeding 15 feet.

Figure 3-2B Hankinson & Footstep Soil Samplers

323 Thief Sampler for Drv Granules or Powdered Sample

Figure 3-3 Thief Samplers

A thief sampler (Figure 3-3) consists of two slotted
concentric tubes, usually made of stainiess steef or brass.

The outer tube has a conical pointed tip that permits the S 3 = 5°"°°f"—'_'4
sampler to penetrate the material being sampled. The e YL = — v B |
inner tube is rotated to open and close the sampler. A 3 3 t

thief sampler is useful for sampling drying granules,
pellets, powdered material.

324 Hand Auger for Soil Sampie

A hand auger system (Figure 3-4A) consists of an auger bit Figure 34A Regular Hand Auger

conpected with a bucket type cylinder. A T-shaped bandle with
various leagths of extension is employed to obtain samples from
different depths. Also, various designs of hand augers have besa
made for dilferent soils, soft or hard. There are four differsnt hand
augers shown in Figure 3-4B, and their appropriate usages are
indicated in Table 3-1. A removable liner of rigid acetate or
stainfess stee! which can be installed in the auger to protect the

sample from contamination has also been made available. By
removing the liner with the sample from the auger and capping the ends of the [iner, the sample can be
transported without further exposure to the field environment.

Figure 3-4B Mud Auger, Sand Auger,Planer Auger, and Dutch Auger.

R

- <
Mud Auger % \
Sand Auger Plancr Auger Dutch Auger =
325 Split-Spoon Sampler for Soil Sample

Figure 3-5 Spiit Spoon Sampler
One of the most popular types of soil samplers is

(he. Spiit Tub.cs or Split .Sg.)oon Sampier (Figure.“?-o‘). r— o
This sampler is a tube split into two equal halves aiong | ¥ Solt Tuoe 754
B

the length and held together by a head and a hardened S
shoe. The drive head is attached to the upper ead of
the tube and serves as a point or attachment for the
drill rod. The removable tapered nose piece or shoe attaches to the lower end of the tube, facilitating cutting.

The sampler is forced into the soil by jacking, hydrauiic driving or sledge hammering.

The sampler can be equipped with a ball check valve in the head which preveats the washing out of the

3-2

ey




sample as it is being hoisted from the hole. A basket-like sampie retainer can aiso be fitted to the lower end
of the tube to hold the loose, dry soil sample in the tube as it is being lifted from the hole. After being
withdrawn from the hole, the sampler head and shoe are unscrewed and the sampler can be split open.

This sampler can also be designed to accommodate optional liners for coilecting and deiivering sampies from
the field to the laboratory without disturbing them.

318 Thin Wall Tube Sampler (Sheibv), Hand Corer nr Hand Sediment Sampier for Cohesive Tvpe Soils
and Clavs, Sludges, and Sediments

3.2.65:1 Thin Wall Tube Sampler (Shelby tube) Figure 3-6A shows a piecs of hard-drawn, seamless, thin wall

stee! tubing. One end can be attached to a drifling

head and the other end to a sharpened cutting  Figure 3-6A Thin Wall(Sheiby) Tube Sampler

edge. The thin wall construction is for minimum

disturbance to soil during sampling. It can be —ien =

used to prafile strata in the sample. The thin ste=! it iy o g ot e it _\Tf-—?:%

tube containing the sample may be removed [rom M%D’

the sampler and used as a container for

transportation to the laboratory. Similar to a split-

spoon sampler, this thin wall sampler can aiso be equipped with a ball check valve assembly in the head to

prevent the loss of the sample when it is being removed {rom the hole. S ‘ %

__4" check

253 Hand Corer or Hand Sediment Sampler Figure 3- gk, |/

6B shows essentially a thin wall tube corer, which is modified

by adding a handle and a check valve on top to prevent sample

washout during retrieval through an overlying water layer. This

sampler is for sampling sediment or sludge. Operation may be

performed by '‘band and by use of optional extension handles.

It also has

Figure 3-4C Veihmeyer Soil Sampling Tube the advan-

ta ge Of = T~ aosepicce
/

collecting

a minima- Figure 3-6B Hand Corer/Sediment Sampler
lly distur-

The Veihmeyer soil sampler(Figure 3-6C) is another tool for taking core samples. It

is a tube with a larger outside diameter at the cutting end than the rest of the tube

and with tube depth reference markings.

bed sampie which can profile
any strata in the sample.
Various liners, plastic or
stainless steel, are available for
minimizing sample disturbance
and cross-contamination.

JT Studege Getter for Sludges

This Sludge Getter (Figure 3-7) is a stainless stezi grab sampler with a conical
bottom cup which allows penetration into viscous or siudge type materials. In use,
the six fe=t unit is pushed into the sludge to the desired depth. The top handle is
lifted about one half inch (") and rotated to the side, allowing the sludge material
to move into the sample cup. The handle is thea turned to secure the lid over the Figure 3.7 Sludge Getter
cup, the lid is locked into position, and the unit is removed from the sample spot.
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The sampie can be trowied out of the cup, or a piastic cup liner can be used for allowing the sample to (ail
directly into the the cup liner and be removed. The unit may be washed with a solvent or cleaned with steam
to decontaminate it.

3:3:3 Bottom Sampliing Dredge or Ponar Grab for Sludges or Sediments
Figure 3-8 Ponar Grab for Sludges

This device (Figure 3-8) is a clamshell type scoop activated by a .
counter lever system. The shell is opened, [atched in placs and slowiy
lowered to the bottom. When tension is released on the lowering
cable, the latch releases and the lifting action of the cable on the lever
system closes the clamshell. This grab type dredge is capable of
sampling most types of sludges and sediments {rom silts to granular
materials. The drawbacks for the system are that it cannot penetrate
more than several centimeters and can not collect undisturbed
samples.

33 EQUIPMENT FOR LIQUID MATERIAL AND WATER SAMPLING

Liquids include both aqueous and nonaqueous solutions, and are subdivided as surface waters, containerized
liquids, and groundwaters. Containerized liquids can be any size of sealed and unsealed containers varying from
drums to large tanks. To mest a variety of situations, one should be familiar with the available tools to make
a job easier and to assure the job is done properiy.

33 Dipper or Pond Sampier for Surface Water

The dipper (Figure 3-9) consists of a glass or plastic
beaker clamped to the end of a two or thres piecs
telescopic aluminum or fiberglass pole that serves as the
handle. Sometimes, instead of the beaker, a sample
container itself can be strapped to the clamp directly. This
is particularly good for analyses of volatile organics.

3312 Extended Bottle Sampler for Surface Water

Figure 3-9 Dipper/Pond Sampler
Figure 3-10 Bottie Sampler

These bottle samplers
i (Figure 3-10) consist of a 6 foot [ong metal tube or reinforced plastic holder and
1

{7(

=0 a sample container. One of the designs is a stainless steel clamp that is attached
fJ to the end of the tube and can be adjusted to hold a sampie jar of desired size.

The jar cap can be remotely removed and replaced while the bottie is submerged
by turning the handle grip rod, which is attached to the cap by means of a screw
clamp or a suction cup. In the second design, the sample bottle is screwed onto
the sampling head, and the sampler lowered to the desired sampling location and
depth. The ring at the top is then pulled, opening the spring-loaded plunger in
the head assembiy and allowing liquid to flow in. When the bottle is observed to
be full, the ring is released to stop liquid flow.
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Since the sampler is exposed to the sampled medinm, it must be
- decontaminated before shipment or reuse.

3353 Weighted Bottie or Bacon Bomb Sampler for Surface or Well Water

The weighted Bottle Sampler (Fig3-11, Right) consists of a giass or plastic bottle, sinker, stopper, and a line
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that is used to lower, raise, and open the bottle
to sample liquid or {res-{flowing slurries. The
bomb sampler (Figure 3-11 left) uses the same

principle as the weighted bottle sampier. It E
consists of a cyiindrical chamber, a line, and a
removable cover. The cylindrical chamber has
an internal tapered plunger that acts as a valve
to admit the sample. The line attached to the
top of the plunger is used to open and close the
valve. The removabie cover provides a point of

attachment for the sample line and has a locking
mechanism to kesp the plunger closed after

sampling.  These samplers are suited for
collecting viscous materials or water in storage
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tanks, tank cars, ponds, lagoons and wells at Figure 3-11 Weighted Bottle(right)/Bacon Bomb(left)Sampier

different depths. The material used to construct
these samplers are brass, bronze, and stainless steel.

334 Suspended-Sediment Sampler for Surface Water in River or Stream

Figure 3-12 Suspended-Sediment Sampler

This sampler (Figure 3-12) contains glass or plastic sampie
bottle sealed in the sampler head, an intake nozzle oriented
upstream for filling, and a rear port for air to escape. It samples at
the vertical points of river or stream cross-sections and can continue
to take its sample throughout the time of submergencs, or start and
stop the sampling procsss by an electrically operated vaive m the
sampler head.

335 Kemmerer Sampler for Surface and Subsurface Water

The Kemmerer sampler (Figure 3-13) is a mechanically operated depth-
specific sampler. It consists of a short length of tubing and cach ead is fitted
with a spring activated rubber stopper. End stoppers are locked open before
lowering the unit into the water. When the sampler reaches the desired
depth, the operator activates the spring mechanism by dropping down the
messenger, and the rubber stoppers are pushed against each end of the tube,
thereby entrapping the liquid sample. This samplier is very practical for
collecting discrete, at-depth samples from surfacs water or vessels where the
collection depth excseds the lifting capacity of pumps. Samples may be
obtained by using the Kemmerer sampler for depths up to 300 fest. Use of
the rubber stopper and spring assembly could cause bias in the analysis of
trace organics and metal constituents of the sampie. Selection of other
assembilies, i.e. all metal for organic analysis or ail plastic for tracz eiement
analysis, wiil avoid this problem.

Figure 3-13 Ke
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Figure 3-14 Composite Liquid Waste Sampler

33.6 Composite Liquid Waste Sampier (COLIWASA)
—ipo 288 am (1 1/8)
(COLIWASA) for Liquids and Slurries T
{ 7-”“"——“1 17.30m M
. i = 138 em 2% J.qu_
The COLIWASA (Figure 3-14) conpsists of a glass, i P 1
piastic, or metal tube equipped with an ead closure a . el e ]
that can be opeaed and closed while the tube is 4 hT assem /e 00,

submerged in the material to be sampled. It is 1 11l Pipe AYC 4,13 em (1 5/87 LD.
primarily used to sample liquids and siurries contained ; H (Tazmemn 7m0
in drums, shallow tanks, pits, and similar containers. I I
It is especially useful for sampling wastes that consist |, e i)
of several imr:scible liquid phases. The drawbacks 1 i
associated with using a COLIWASA are i ;}
decontamination and cost. The sampler is difficult, if i i
not impossible, to decontaminate in the field, and it is it 1

a high cost apparatus. ' 4 B I

33.7 Bailers for Surface Water and Taoered __ 18 = N Sonac, bagryie No. 3 5

Stooper = TP R
Groundwater /8" L3. o PVC Nut & Wasner
Sampiing Position e
Slunlan Wire Poation

The bailer (Figure 3-15) consists of a length of tube [itted at the bottom end

; with a check valve that allows liquid to flow into the tube as it is lowered into Lhe
‘: i 5 11/40.0x 11D, Teflon liquid, and kesps the liquid from flowing out as the tube is brought back to the
E : mw surface. Other bailers, referred to as “point sourcs” bailers, also have a check valve
\\;\ at the top, which reduces the possibility of mixing the liquid sample with the liquid
t.\'\ contained in the instailation while the bailer is withdrawn. The advantages of the.
E : bailer are: 1) simpie construction and economical; 2) availabie in a wide variety of
! .'* structural materials; and 3) with minimal sample disturbance if handled carefully.
*,\__q e Aai e Their disadvantages are: 1) acration during transferring from bailer to sample bottle;
- 1~ Dlameter Telon 2) inability to collect discrete samples; 3) inefficiency with desp water table; and 4)
= '.:‘/:-E”o“::';.u cross-contamination from an inadequately cleaned bailer and its rope or cable.

Figure 3-15 Teflon Bailer
e ins e 33.8 Suction Lit Pumps for Liquids or Water

As the name implies, suction pumps are operated, generally in a low volume, by a partial vacuum in a
sampling tube. The vacuum allows the pressure exerted by the atmosphere on the water in the well to forcs
water up the tube to the surface. Because of this, the practical limit of suction lift is approximately 25 feet. In
addition, these pumps may resuit in degassing and volatilization caused by the negative pressure that is appiied,
and atmospheric contamination at the surface. Ia spite of these drawbacks, suction pumps are readily available,
relatively portable, and inexpensive. Two types of suction lift pumps are introducsd below.

333.1 Non-Submersible Centrifugal Pumps—In the centrifugal pump, the fluid is displaced by the action
of an impeller rotating inside the pump chamber. This discharges water by ceatrifugal forcs. The resulung

pressure drop in the chamber creates a suction and causes water to eater the intake pipe or tube in the weil.
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These pumps can provide substantial yleids, and are readily avaiiable and inexpensive.

The disadvantages are that they require a foot or check vaive on the ead of the suction pipe to aid in
maintaining a prime and may be difficuit to clean becween sampling eveats. In addition, the materials with which
these pumps are constructed may frequently be incompatibie with certain sampie constituents.

= Figure 3-16 Peristaitic Pump

3332 Peristaitic Pumps (Figure 3-16)—The major _ Pensiailic
components of this apparatus are the peristaltic pump, .
Medical Grade

which conpsists of a rotar and several ball bearing roilers Siicone Tusing
within a pump head, and a [lexible tubing. The peristaltic

pump can be battery operated and portable for a wide e ___:_._ff_.—_:
range of appiications in the field. Since it works by ol et Langi
sque=zing the {lexible tubing which creates avacuum and i i T
draws the water sampie through the intake line, the only

contact betwesn the pump and sample is the tubing. The tubing can be easily changed to avoid cross-
contamination. In addition, these pumps sample with little agitation.

Figyre 3-17 System for Grab Sampling for organics
The disadvantages are: 1) low pumping rates make it from 2 monitoring well
difficuit to evacuate the well bore in a reasonable amount Tet coneisc o g
of ime, 2) the choice of appropriate materiais for flexible
tubing is restrictive. Also the commonly used silicone L b

tubing has a propensity for absorbing many organic Outet
compounds and inert {lexible tubing is not flexible caough
to be used in these pumps. An alternative sampling
arrangement, suggested by Scalf et al. (1981) as a method
for sampling for organic contaminants, utilizes a

peristaltic pump and a two-way stoppered bottle with Teflon tubing' as shown in Figure 3-17. -

Penstaitic pumo

1fter Sdenmeyer

Hand operated diaphram pumps are also available and can be used over a wide range of pumping rates,
which facilitates rapid evacuation of a well bore initially and iowers the controlled pumping rate for subsequent
sampling.

339 Positive Displacement Pumnps {or Water

Positive displacement pumps use positive pressure, geaerated from a pumping mechanism which is placed
in the well, to drive the water from the sampling instailation to ground surfacs. This minimizes the potential
{or aerating or stripping volatile organic {rom the sample during removal from the well. Positive displaczment
pumps include submersible ceatrifugal pumps, gear-drive pumps, gas operated submersibie piston pumps, gas-
squesze pumps, and gas drive pumps. Other pumping systems such as air [ift and jet pumps use positive pressure
as well, but only to drive a carrier gas or fluid.

The chemical alteration produced in the water as a resuit of positive pressure are small compared to the
alterations from negative pressure; for this reason, positive displacsment pumps are commonly preferred over
suction-lilt pumps. In addition, positive dispiaczmeat pumps can lift a sampie from a depth which far exczeds
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the limits of suction-lift pumps and a depth at which bailers become laborious or impractical. It should also be
noted that degassing occurs as a result of a decrease in pressure. Raising a sample from its natural position at
a depth of a hundred or a few hundred fest and subjecting it to atmospheric pressure can mean a change in
pressure of several atmospheres in a sampie. Thus, aithough the appiication of positive pressure pump does not
cause degassing directly, a sample would undergo a decreasing pressure as it moves up- the well column and
degassing couid occur. Therefore, even with positive displaczment techniques, for gas sensitive parameters, care
should be taken in the manner in which the sampie is taken from the outflow.

To further understand these positive displacement sample collection techniques, several types of positive
displacement pumps are introducsd below.

33.9.1 Submersibie Centrifugal Pumps—-These work in a manner similar to the centrifugal suction-lift pump
previously explained, excspt that in this case, both the pump and electric motor are lowered into the well. As
the impeller rotates and {luid is brought into the pump chamber, fluid is displaced up the weil.

Until recently, most submersible ceatrifugal pumps were developed for or by the water welil industry, and
were designed for wells having a diameter of four inches or bigger. They were frequently constructed with
materials and used lubricants which interfered with sample analysis, particularly of organics. At present, there
are two small diameter submersible centrifugal pumps available: the helical rotar pump and the Johnson-Keck
Pump.

Figure 3-18 Helical

33.9.1A Helical Rotor Pump (Figure 3-18)--The helical rotor pump consists of a Rotor Pump
sealed electrical motor, which drives a helical rotor. An electric power cord provides Water flow

12-volt DC power to the pump from a battery pack at the surface. Water enters the )
pump through a screened intake in the middle of the pump and is drawn upward
through a rotor-stator assembly via centrifugal forcs. The pump itseif is 1.75 inches
in outside diameter and 33 inches in length. It is capable of pumping lifts up to 125
fest with maximum flow rates of approximately 0.3 gpm. The housing is stainiess steel
with inner workings fabricated of inert or acarly inert materials. The pump itseif is
lightweight, less than ten pounds, but the supporting battery pack and hose reel are
typically in excess of 50 pounds. Other disadvantages are that the pump must be
cycled on and off approximately every 20 minutes to avoid overheating of the motor.
It is somewhat difficult tc clean between sampling events because it is moderately
difficult to disassemble. \

A — Water flow
>

339.1B Johnson-Keck Pump--As the name implies, this pump was designed by
Johnson-Keck and is for groundwater quality monitoring. It can be used in two inch
diameter wells or greater, and is constructed of stainless steel and teflon. Experiencs
with this pump is little reported; however, it appears to be a reasonably efficient
means of obtaining water from depths below the limit of suction lilt and with minimal
disturbancs to the chemical integrity of the sample. The pumping rate is such that —
at least for small diameter installation, it would be an adequate means of removing

the standing water from the well. In some instancss, degassing within the pump unit or in the outflow line may
be of concern.

33.92 Submersibie Gear-Drive Electric Pumps—This type of pump is made with a stainless stes! body, a highly
s{ficient electric motor, and a set of two teflon gears. The motor drives the set of teflon gears, which draws
water through a fine mesh intake screen at the top of the pump. Water is drawn through the gear and pushed
in a continuous stream through the discharge line to the surfacs for sampling. There are several different power
sourcss for these pumps. The basic unit is factory equipped with a series of four six-volt DC rechargeabie
batteries. These batteries may provide power for approximately four hours of continuous operation and may be
recharged overnight by using a 120-volt trickle-charger unit. For a longer duration and an increased pumping
rate, these batteries may be supplemented or replacsd by one of the following sourcss: 1) an awdiiary DC

3-8

.P.]

g

1

F?,_nrn}

i




generator; 2) an awdliiary battery pack: 3) two vehicle batteries wired in parailel to provide 24-voits; or 4) an
adapter unit to faciiitate the use of a 120-voit AC power supply.

The only parts that should regquire repiaczment under aormai field use are the teflon gears. With prolonged
purging and/or sampling of water with high suspended solids, these gears may wear, which diminishes pump
output. The gears are inexpensive and simple to repiace. The weight of the entire system is less than 50 pounds,
so it is highly portable. Reasonably high pumping rates can be achieved to depths of 150 fest, and the depth
range can be extended through the use of an auxliary power sourcs. The disadvantages are:

1) there is no controi of flow rates;

2) sampiing in welils with high levels of suspended solids may require frequent replacement of gears; and

3) the potential for pressure changes produced at the drive mechanism.

33.93 Submersible Gas-Overated Piston Pumps—Pumps of this type consist of a plunger (piston) or set of
plungers moving inside a stationery submerged cylinder (barrel). Another type, a reverse one, of piston pump
is the traveling barrel type, in which the piston is held stationery inside a moving cyiinder. Although the
operating principle for both is identical, the latter type is fairly uncommon.

The cyiinder, and sometimes the piston, is fitted with one-way check valves in such a way as to direct the
water moved by the piston toward the surface. The pumping capacity depends on the inside diameter of the
cylinder, the stroke rate of the moving piston, and the length of the stroke. Once these thres parameters are
fixed, the output of the pump will have little variation. The piston can be operated by means of 2 mechanical
device or by a gas driven mechanism. Pumps driven by the mechanical device are often referred to as “rod
pumps”, and those powered by a gas-drivea mechanism are referred to simply as "gas-operated” or gas-driven
piston pumps.

Like centrifugal pumps, piston pumps, which were initially developed for water and petroleum production,
and in terms of water quality monitoring, the rod pumps
possess the same disadvantages as the large diameter i
czntrifugal pumps and do not have much value that wouid // E_—__ i

require further elaboration here.
Two gas-operated piston pumps reviewed below are @ W= i
it

single acting and double acting piston pumps.

e Read Vaive
} | et Brass Piston

33.93A Single-Acting Gas Driven Piston Pumps

. Water Chamber

| Push Rod

- — o
»
|

An example from Hillerich (1977) is givea in Figure 3-
19. This pump consists of a gas chamber in the bottom of
the pump housing in line with a water chamber in the top, ‘
sharing the same piston rod. A gas pressure alternately
applied to the air chamber from the ead of the chamber
drives both pistons up and down. On the upstroke, water
is drawn through a check valve into the water chamber
on one side of the piston. At the same time the water is
expelled from the chamber on the other side of the piston,

—_—  Water iniet

l—
Z Z Srass Sleeve

Ale Chamber

—y————

=>aubb-r1rs«u

through the check vaive, and into the water discharge line. Alr Piston

ol H 3 Clameter «t Widest poiny s 1 7/8 In,
Qn the dow;lmsaoxe, water is mo:cdkfrvc:ln one side o.f the NN )
piston to the other through a chec ve on the piston S

itself.
Figure 3-19 Single-Acting Gas Driven Piston Pump
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33.93B Double-Acting Gas Dviven Piston Pump--This
doubie acting gas driven piston pump (Figure 3-20) uses
two water chambers on either side of a gas chamber and a
switching unit through which a common connecting rod
passes to a piston in each cylinder. Through an
arrangement of O-ring seals, button blesd valves, and
needle-vaive restrictions in the switching unit, the dniving
gas both enters and exhausts from the intermediate
chamber as it alternately drives the two-piston assembiy up
and down. Two check valves in each water chamber
operate so that on the upstroke, water is expelled from the
upper chamber as water is drawn into the lower chamber
from well; on the downstroke, water is expelled from the
lower chamber and water from the well is drawn into the
upper chamber.

The flow rate of the pump may be varied over a
limited range by increasing or decreasing the driving gas
pressure to the pump. Rates of from 0.25 to 050 gpm are
achievable at pumping lifts up to 500 fest with these
pumps. The design of this double acting piston pump
offers a better driving gas consumption than the previous
single acting pump, but it may also be pronme to more
[requent malfunction because of more mechanical

9
L
ﬁg Pidieces

Pretsure 11O wusisce
1

1
A !

) | '
P DT P

N
=1

J 1)

€ - Sansuat

4“ s

W ol

|

I
Suctiove

Figure 3-20 Double-Acting Gas Drivea Piston Pump

components. It is convenient but bulky, weighing several hundred pounds. Adding the compressed gas
equipment, the entire system may be less desirabie for moving from placs to place.

In geaeral, gas driven piston pumps are well suited for groundwater monitoring because they are portable

and can be made of very inert materials. Thus, there is a reduced possibility for sampie contamination. No

aeration of the sample can occur, and the pump is relatively
easy to operate and to disassemble for cleaning and
maintenance. The pump can provide a continuous
sampling over exteaded periods of time and uses
compressed gas economically. The disadvantages are: 1)
the unit itself is relatively expensive; 2) particuiate material
may damage or inactivate the pump unless the intake is
filtered; 3) the pump has the potential of causing pressure
drops and degassing in the sample because of its intricate
valving mechanism; and 4) the tubing may be difficuit to
clean making it difficuit to avoid cross-contamination.

3.3.4 Svringe-Sampler or Svringe- amplin
Devices—Another poeumatic sample collection
device is the syringe sampler (Figure 3-21), also called the
. Pneumatic Depth-Specific Sampler”. The simplest and
most inexpensive syringe sampler is composed of a
disposable 50 ml plastic syringe modified by cutting off the
plunger and the finger grips, and a {lexibie tubing which is

3-10

Figure 3-21 Syringe-Type/Syringe Sampler
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used not only to sustain the syringe but also to provide compressed air or gas for actuating the syringe. To collect
a discrete sample, one lowers the syringe to the desired depth in the weil and then actunates the syringe, applying
positive or negative pressure via the tubing. If water is to be collected from depths of greater than 10-15 feet
beiow the level of standing water in the well, positive pressure must be applied to the syringe while it is being
lowered to the sampling depth to kesp the plunger from moving. When the desired depth is rzached, the pressure
in the tubing is reieased and reduced to atmospheric pressure (or slightly less), and the sampled water enters the
syringe. After the syringe is filled, it is withdrawn from the weil.

Significant advantages of this method of taking sampies are: 1) it can be rinsed down a hole with the water
to be sampied; 2) aeration is eliminated and the possibility of degassing is reduced; 3) discrete sampling can be
done at any depth; 4) the syringe can be used to sample slowly recharging welils or as a sample container and for
weils as small as 1%4" inside diameter; 35) the syringes can be made of inert materials, and are inexpensive and
nighly portable. The disadvantages are: 1) the syringe is inefficieat for large volume sampling and can not be used
to evacuate a well; and 2) the use-of syringes is limited to water with a low suspeanded solid concentration, and
some leakage has be=a found to be caused from high suspended solid
content.

3395 Gas-Operated Squeeze or Gas Squesze Pumps—There are - oo
several different designs of gas-squeeze (Bladder (Figure 3-22) and witing - —

Dan

Diaphrams) pumps, but all have several common features and are
operated with the same principle. These pumps consist of a flexible

membrane enclosed inside a long and rigid housing, a screened intake Oiscnarge cnec

check vaive, a perforated tube inside the bladder (membrane), a (marge boav)

discharge check valve, and two tubing lines. One of the two tubings

is to allow pressurization of the annuiar space betweea the bladder Fosinriied

and the housing, and the other one is to allow sample discharge to e

the surface. When the pump is submerged, water sample enters the : e
bladder through the intake check valve. After the biadder is fiiled, T 2 wLg

gas pressure is applied to the annular spacs betwesea the bladder and
the rigid housing, forcing the water upward through the discharge
tubing. When the pressure is released, the discharge check valve

closes, preventing the water sample from {lowing back down into the intaxa crecx vaive
bladder, and water from the well again refills the bladder through the (insice screen)

intake check valve and the cycle is repeated.

Anu-cioggrqg
screen

The advantages of this pump are: 1) it has a fair range of
pumping rates; 2) it has a wide variety of materials that can be used
to mest the ne=sds of the parameters of interest; 3) it is relatively
portabie, though the accessory equipmeats may be cumbersome; 4)
there is no contact between driving gas and the samples, thus
ciiminating possible contamination or gas stripping; 5) the pump can Figure 3-22 Gas-Operated Bladder Pump
be as small as one inch, and is easy to disassemble for cieaning and
repair; and 6) these pumps are capable of pumping and lifting in excess of 200 fest.

Their disadvantages are: 1) desp sampling requirss large gas volume and longer cycles; 2) pumping rates can
not match the rate of other submersible pumps; and 3) these pumps can be relatively expeasive.

33.9.6 Gas Drive Pumps—A wide variety of gas-drivea sampling devices are available. In principie, the gas-
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driven pumps (Figure 3-Z3) use a positive gas pressure to forcs
water from the well to the ground surfacs. Water enters the pumps
through a screened intake and a check valve at the bottom end
when the pressure is released. When the pressure is appiied, it
closes the check valve at the bottom and opeas the check valve in
the discharge line and forces the water into the sample line
extending from the bottom of the chamber to ground surface.

The advantages of this pump are: 1) the pumps are highly
portable and inexpensive; 2) pumps can be used in wells of 14"
inside diameter and in boreholes without casing; 3) discrete depth
sampling and defivery of a sample at a controiled, nearly continuous
rate are possible; and 4) pumps can be constructed eatirely of inert
materials. The disadvantages are: 1) oxidation may occur, causing
precipitation of metals if air is used as the compressed gas; 2)
stripping of volatiles and CO, can occur; and 3) an air compressor
must be transported for desp sampling locations, thus reducing
portabiiity.

Figure 3.24°

Continuous discharge/High Lift Pump(2 stages)

A continuous flow gas drive was developed
for trace organic pollutants in groundwater as
shown in Figure 3-24. This device consists of two
single-stage glass pumps, placed in the welil in
line, one below the other. It is powered by high
purity nitrogea gas metered alternately to each
stage by a four-way solenoid valve and electric

Figure 3-23 Operating Principles of gas
Drive Sampling Devices

timer. The pumps are constructed from heavy
wall glass tubing, and each contains two ground
glass ball and sock check valves. Inside the upper
stage are two glass lines which serve to convey
nitrogen to and water from the second (lower)

stage. Teflon tubing is used to comnect the two
stages to deliver nitrogen from the surface supply
to the pump and to convey discharged water
from the pump to appropriate sample containers.

During operation, nitrogea is alternatively Y]
forcad into each of the two single-stage pUMDS  cominuous discrarge/hign I pump amangement

by timed operation of the four-way solenoid
valve 1o obtain sequeatial filling and emptying of
the pump chambers. The air in the pump, which
is in the state of being filled, is vented to the
atmosphere via the nitrogen inlet line in order to
allow water to flow through the lower check
valve. Oncs the filling is completed for that
stage (pump), the nmitrogea pressure is diverted
back into it, forcing the water through the upper
check valve into the discharge line. During this
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pumping cycle, the other pump is operating in the fiil mode. The net result is a continuous stream eatering the
discharge line.

The advantages of this pump are: 1) the pump can be comstruczed of noo-contaminating, aon-adsorbing
materiais; 2) variable flow rates up to 45 gph are obtainable; and 3) the pump can be used in weil casings with
a diameter of aboul two inches. The disadvantages are that the pump requires high purity nitrogez gas, in
addition to the problems mentioned earlier in this sub-section with the single step gas drive pump.

33.9.7 Other Pump Svstems—Gas-Lifts and Jet Pumps—Gas (or air)-liit jer pumps use positive pressure and
may be good for well purging, but they are not very helpful for sampiing, particuiarly for volaule organics.

Gas (or air)-Lift Pumps consist of a gas or air line extending into the sampied water and a gas or air at
nigh pressure being used to blow the water out of the well. The gas or air acts as a carrier fluid, or reduces the
effective spedific gravity of the water column, causing the water column to rise to ground surfacs. The
advantages of these systems are that the devices are highly portable and can be permanently instailed and used
for well development or purging. The method is considered unsuitable for sampling because it can strip voiatile
compounds, contaminate the sample by the gas or air, affect pH seasitive parameters such as metals, and cause
oxidation by air or oxygen-containing gas.

Jet Pumps basically are composed of a crculating pump at the surface and two tubes extending down the
well from the pump to an ejector-venturi assembiy at the submerged ead of the mubes. As the arculatng warer
passes the ejector-venturi assembly, the pressure is reducsd as a result of the increased velodity, causing water
to be drawn from the well and mixed with the circulating water.

Jet pumps are relatively simple devices and are casily transported. It can be used for pumping at great
depths and is useful for purging monitoring weils. Its disadvantages are: 1) a large amount of water ne=ds
be pumped before the circuiating water has a composition that is close to the water in the well; 2) the water
entering the veaturi assembly is subjected to a pressure drop, and can thersfore undergo degassing and/or
vaporization; and 3) the circulating pump at the surface can contaminate the pumped water because of its

materials and lubricants. Because of these multiple deficendes with regard to sampling, jet pumps are unpopular.

34 SUMMARIES AND CHARACTERISTICS OF SOME SAMPLING EQUIPMENT FOR LIQUIDS
AND SOLIDS

No one sampling method is applicable to all situations; however, for nearly all sicuations thers may be at
least one appropriate sampling device available. The most representatve samples are obtained with one of these
devices if the appropriate sampling devics is chosen for a particular sampling siruation.

This section describes examples of sampling equipment and suggests potential uses for the squipmeat.
Because esach sampling situation is unique, the cted equipment and applications may have to be modified to
easure that a represeatative sample is collected and its physical and chemical integrity is maintained. The
information in this section is geseral in nature and therefore limited. It is the responsibilicy of those who
conduct the sampling programs to evaluate the situation and make appropriate modifications.

Table 3-1 provides a review of, and criteria for selectng soil sampiing equipment.

Table 3-2 contains examples of sampling equipment and potential applications. Again, these sampling
devicss may not be applicable to a user’s situation due to sampie - or site-specfic factors.

Table 3-3 summarizes the characteristics of some sampling pumps available for small diameter monitoring
wells. Based on these and other considerations of site-specific factors and targeted compounds, appropnate
sampling devices may be found. For a brief dirsction on bigger diameters of monitoring well, see Tabie 3—.

Table 3-3, prepared by Pohiman and Hess with EPA support, illusirates the geaeral refation of groudwater
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TABLE 3-1.

REVIEW AND CRITERIA FOR SELECTING SOIL SAMPLING EQUIPMENT

: Access (o
Obtain Operations Most Sultable | Sampling Sites Relative
Core Most Sultable in Soit Molsture During Poor Sell Sample Labor
Sample Core Types Stony Solls Conditions Condltlons Size Requirements
Type of Sample Yes No | Clay Sand later | Fav. Unfav. | Wet Dry later Yes No Sm. Lg. | Single 2/morse
A. Hand Auger
1. Screw-Type Augers X X X X X X X L
|
2. Barrcll Augers
a. Post-Hole Auger
(fWAN) X X X X X X X
b. Dutch Auger X X X X
c¢. Regular Barrel
Auger X X X X X X X
d. Sand Augers X X X X X X
c. Mud Augers ror o X X X X X
Tube-Type Samplers
a. Soil Probes
(1) Wet Tips X X X
(2) Dry Tips X X X
b. Vcihmeyer Tubes X X
¢ Thin-Walled Tube
Samplers X X X X X
d. Pcat-Samplers X X X X
B. Power Auger
1. Hand-licld Screw
Type Power Auger X X X X X X X
2. Truck Mounltcd
Auger
a. Screw Type X X X
b. Drive Sampler X X X
3. “Tripod Mounted
‘ive Sampler X X X X X
ey oy




TABLE 3.2 EXAMPLES OF SAMPLING EQUIPMENT FOR PARTICULAR SAMPLE OR WASTE TYPES
dampie ( Waste) Locuon or (onwuner
Sampie Sacks Storage Ponds,
(Waste) and Open-bed Closed-  tanks Waste  Lagoons, Conveyor
Tvpe Drum bags truck bed truck or bins Piles & Pits _ Belt Pipe
Free- Coliwasa N/A N/A Coliwasa Weighted N/A Dipper N/A Dipper
flowing Bottle
liquids &
slurzies
Sludges Trex N/A Trier Trier Trer a a
Moist Trer Triexr Trer Trier Trer Trier Trier Shovet  Dipper
powders
or granules
Dry powders Thief Thief Thief Thief a Thief Thief Shovel  Dipper
or granules
Sand or Auger  Auger  Auger Auger  Thief Thief a Dipper Dioper
Packed
Powders
& granules
Large- Large  Large  Large Large  Large Large  Large  Trer  Dipper
Grained Trier Trier Trier Trier Trer Trier Trer
Solids

* This rype of sampling situation can present significant logjstical sampiing problems, and sampiing equipment must be specificaily selected or
designed based on site and waste conditions. No geaeral statement about appropriate sampling equipmeat can be made.

TABLE 3.3 = CHARACTERISTICS OF SAMPLING DEVICES AVAILABLE FOR SMALL DIAMETER MONITORING WELLS

Approxi- Typical
mate Sampie Matezials’ Potenrial Ease Of

Minimum Maximum Delivery@ Flow (Sampling For Cperating

Weil Sampling Maximum Controi Device Chaemicai Cleaning &
Device Diameter Denth Depth Ability Oniv) Alterarion Maintenancs
Bailers o Unlimited Variable Not Any Slight- Easy

Applicable. Moderate
Syringe 1%* Unlimited 02 gl Not Stainless 316, Minimum- Easy
Samplers Applicable Teflon or poiy- Slight
Ezhyleae/glass
Suction- & 23225 fr. Highty Good Highly High- Easy
Lift Variable Variabie Moderate
(Vacuum) - ‘
Pumps
Gas- 1" 300 ft. 02 gpm Fair Tedlon, Moderate- Easy
Drive PvC High
Sampies poiyethyleac
Bladder 1%° 400 (t. 05 gpm Good Stainless 316 Minimum-~ Easy
Pumps Tedlon/Viton, Slight
PVC Silicone

Gear Drive  2° 200 ft. 0.5 gpm Poor Stainiess 304 Minimum-~ Easy
Submezsible Tedon/Vitoa Stighte
Pumps
Helical Rotor 2° 125 (e 03 gpm Poar Stainfess 304 Stight- Moderately
Submessible SPDM, Tetloa Modezate Difficuit
Pumes
Gas-Drivea 1% 500 ft. 035 gom Good Sainiess 504 Stight- Easy o
Piston Tetlon, Delrin Moderate Modezmarely
Pumes Difficutt

Notes:

* Marerials depeadeat oa manulacturer and specification of opronal matenals,

** Costs highly dependent on materials spesified for devicss and salection of sccessory equipmeat.
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TABILE 34

PURGING EQUIPMENT SELECTION & SAMPLE WITHDRAWAL EQUIPMENT

, Diaphram Submersible Submersible Submersible
Diameter Peristaltic Viacunm "Trash" Diaphram Bleetric Electsic Pump
Casing Bailer Pump Pump Airlift Pump Pump Pump w/Packer
1.25-inch
Waler level
< 25 fi. X X X X
> 25 1. X
2-inch
Waler level
< 25 t. X X X X X
> 25 f1. X X
4-inch
Water level
< 25 ft. X X X X X X X X
> 25 fi. X X X X
6-inch
Water level
< 25 (i, X X X
> 25 fi. -X X
8-inch
Watcer level
< 251t X X
L > 25 L. X X
3-16
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TABLE 3-5  Evaluation sad Sclectlon of Gronadwaler Sampling Egulpuen)

GROUND-WATER PARAMETERS
INORGANIC ORGANIC RADIO-ACTIVE BIOIL..
Samplc }
Appeosimate | Maximum | Delivery Dis- Giross
Maximusa Well Ratc or Major | Tiace | Nitate sofved | Non- Alpha | Coliform
Device Samplc Depth | Diameter Vulne EC | pit | Redox jons | Meuals | Fluudde | Gases | volasile | Volaile | TOC | TOX | Radium | & Beta | Bacteria
Opca bailer no limit 1/2 i, variablc . L . .- . J L] ®
. 2 Poinl-soucce '
H g bailec uu limit 1/2 ia. varisble U] . . . ° . ° . o . . °
0 Syringe 00 liit i/2ia. | 001024l | o | o . . . . . . o .
o sampler
[ 2
Z Geur-dilve ) . 2ia. 0-0.5 gpm L4
B
& o i g | Bladder g
§ 'E : —g puinp 00 fv. 1 1/2 {a. 0-2 gpm . . e » . ] ) ® . . ° . . ]
‘_’l 8 j g ticlical tot0r 160 i 2 in. 0-1.2 gpmn ° o L . . L ® ° . ) ° . ]
2 i g 2| Plstus Pump j
6 a (gas-drive) 00 fr. 11/2 bn, 005 gpm . o . . ® . .
8.
Centeifugal vatiablc 3 in. visgiable . ° ] ° °
58 5 Peslstaliic 26 . 1/21a. 00103 * . L . o .
y gpu %
Gas-lift variablc 1 in. varfable
] g u
GO 3} (us-diive 150 f. i ia. 0.2 gpm . L] L] . L
la Sity Sam- Gl 0.01-0.13 :
pling Devices | p,cnalic 0o fimit applicable gal ° o . ° * . e e 2 2

* Sampling deviccs iu this 1able arc divided lnto; 1) portable devices foc sampliag cxisting mouitocing wells; 2) in-situ monitoring devices (olicn mublti-level) that arc permancatly instalicd. Sampling dev
consteuction matcrials (including wbing, haul lincs, ctc.) should be cvaluated fos suitability in snalyziug specific groundwates parsmcicrs.

b Sample delivery rates and volumes arc average ranges bascd on typicaf ficld conditions.

¢ indicates device is gencrally suitable for applicativa (assuming device is cleancd, opesated propedly, and is construcicd of suitabic watcrials).

BC--Elecuical Cunductivity; TOC--Total Osganic Carbon; TOX--Total Osganic f{alugean. ]
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parameters to sampling devices. There are 12 types of sampling devicss and 14 groundwater parameters
(incinding inorganic, organic, radioactive, and biological) considered, and notes regarding sampiing depths, well
diameters, sampling delivery rates, and construction materials are included.

3.5 EQUIPMENT FOR AIR, GAS OR YAPOR SAMPLING

Pollutants in air can be in the form of gases, vapors, particulates, or a mixture of any of the thres. Gases
and vapors consist of substancss dispersed as molecules in the atmosphers, while particulates consist of
aggregates of molecules sufficiently large that they are said to behave like particles. Further more, any dispersed
and suspended matter, whether solid or liquid, in which the individual aggregates are larger than singie small
molecules, about 0.0002 micron in diameter, but smaller than about 500 micron, is referred to as a particulate.
Additional terms used to further describe particuiate matter include dust, fly ash, smoke, soot, aerosols, droplets,
mist, fog and fumes.

Devices which are suitable for collecting one form of pollutant are not usually suitable for collesting others
and, bence, an incorrect selection of sampling methods may lead to crroneous results. If sampling is to be
appropriately conducted, prior knowledge of the physical state in which a substancs exists must be availabie or
else a judgement must be made.

For gas and vapor sampling, there are five categories of devices: 1) collection in bags or containers; 2
absorption devices; 3) adsorption devices; 4) impingers, and 5) freszing-out sampling. For particulate matter
sampling, there are also f{ive categories of apparatus: 1) filtration; 2) impingers; 3) impactors; 4) electrostatic
precipitation; and 5) thermal precipitators.

3.5.1 Collection In Collapsible Bags or Rigid Containery

These devices are used to obtain only instantaneous or

grab samples. Grab samples are usually coilected when o S Bareges

analysis is to be performed on gross amounts of gases in air s | S
(e.3-, mine gases, sewage gases, methane, carbon monoxide,

oxygen, carbon dioxide). The devices should not be used

for collecting reactive gases such as hydrogen sulfide, oxides —

of nitrogen, and sulfur dioxide unless the analysis can be Al

made directly in the field. Such gases may react with dust
particles, moisture, wax sealing compound, or glass, altering
the composition of the sample.

Figure 3-25 Evacuated & sealed Bottles

In areas where the atmospheric composition stays
constant, the grab sample may be representative of the average as well as the momentary concentration of the
components; thus, it may truly represent an integrated equivalent. Where the atmospheric composition varies,
numerous samples must be takea to determine the average conceatration of a specific component.

Figure 3-26 Gas or Liquid displacement

Rigid containers include vacuum flasks or bottles, glass coilector
bottles (Figure 3-25), gas or liquid-displacement collectors
(Figure 3-26), metallic collectors,and plastic syringes. Samples
are collected by: 1) breaking the heat-sealed end to let the = 5
sampled air in and then rescaling with a wax-filled cartridge if Eh @) = e 4=
a pre-cvacuated flask or bottle is used; 2) draining the pre-filled
liquid, mostly water, at the site and allowing the sampled air in
and then sealing the passage if a liqu:. displacsment collector
is used. A third method is to allow a suffident amount of air through the container at the site by a pumping
device until the original gas or air in the container is completely dispiaced by the air being sampled.

=
=

3-18

Lo



Figure 3-27 Double-acting Rubber Buib Aspirator
Flexble or collapsible bags are another devics for
collecting air or gas sampies. [iiling a bag usuaily can be
done by using hand operated squesze buibs( Figure 3-27)
with check valves om each end. In most cases, this
procedure is satisfactory, but care should be takea to
avoid contamination from the sampling bulb or possibie
losses of the constitueats on the walls of the sampling
bulb. Proper selection of bag materiais is also important, for some will permit losses of contaminants by
diffusion through the walls, and others may contribute contaminants to the air being sampled. Other chemical
reactions can oceur in the bag too, depending upon what is in the air and the storage temperature. It is generally
advisable to perform analysis as soon as possibie after coilecting the sampie.

Oavices {or colaining grab samoles

A good practics is that the bags should be leak tested and pre-conditioned for 24 hours before they are used
for sampling. Pre-conditioning consists of {lushing the bags 3 to 6 times with the test gas, the number of times
depending on the nature of the bag material and the gas. In some cases, it is recommended that the final refiil
remains io the bag overnight before the bag is used for sampling. Such pre-conditioning usually is heipful in
minimizing the rate of decay of a collected gas.

352 Collection In Sorbent Vessel Tubes or Canisters

Most air sampling for gases and vapors are performed by absorbing or adsorbing the contaminants of
interest in a suitable sampling medium. Ordinarily, the absorbing medium is a reactive liquid of some kind, but
solid absorbents may aiso be used. By contrast with absorption, adsorption coosists of retention of gaseous
substances by solid adsorbents which, in most cases, do not chemicaily combine with gases or vapors. Solid
adsorbents require less manipulative care than do liquid absorbeats; they can provide high collection eflicieades,
and with improved adsorption tube design and a better definition of desorption requiremeats, they are becoming
increasingiy popular. '

Solid sorbent media can be divided into thres categories: organic polymeric sorbents, inorganic sorbeats, and
carbon sorbents. Organic polymeric sorbents include materiais such as a porous polymeric resin of 2,4-diphenyi-
p-pheylene oxide (Tenax) and styrene-divinylbeazene copolymer (XAD) resins. These materials have the
important feature that minimal amounts of water are collected in the sampling process; thus, large volumes of
air can be sampled. A major disadvantage is the inability of the polymeric sorbents to capture highly volatile
organic compounds (e.z. vinyl chloride) as well as csrtain polar materials (e.g. low molecular weight alcohols and
ketones).

Inorganic sorbents are silica gel, alumina, a magnesium aluminum silicate (Florisil), and molecular seives.
These sorbeats ars considerably more polar than the organic polymeric sorbeats and efliciently coilect polar
organic compounds. Unfortunately, water is also effideatly captured, and this, in turm, causes a rapid
deactivation of the sorbent. For this reason, inorganic sorbeats are not oftex used for sampling volatile organic
compounds.

Silica gel has beza used widely as an adsorbent for polar or readily polarized contaminants in air sampies.
The general order of decreasing polarization or attraction is: water, aicohols, aldeaydes, ketones, esters, aromatic
compounds, olefins, and paraffins.
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Carbon sorbents (Figure 3-28) are relatively Figure 3-28 Actvated Charcoal Sampiing Tube
nonpolar compared to the inorganmic sorbents,

and water is less of a problem, aithough the

problem may still preveat analysis in some cases. @
Carbon sorbents exhipit much stronger Teaiing CAD ——mem—nir
adsorption properties- than organic polymeric
sorbents. This superior adsorption allows the
efficient collection of volatile organic compounds
such as vinyf chioride. But this strong adsorption
of organic compounds, unfortunately, is also a
disadvantage because it is diflicult to remove
most of the collected chemicals and it requires
using a solvent. The sampler needs to consider
both the capturing abiiity and the ease of S
recovering the compound wihea choosing the &
sorbent material for sampling organic

compounds. Between the two procssses of

desorptions, thermal desorption is most useful for compounds having boiling points less than 300° C; soivent
extraction is most useful for compounds boiling above 150°C and is used extensively for semi-volatile organic
compounds.

lock spring

amoie layer (100 mq)

dacx-up ayer (50 mq)

The most popular sorbeat for capturing semi-voiatile organic compounds is polyurethane foam. The
advantages of the polyurethane foam are its efficiency in collecting many semi-volatile organic compounds and
its low resistance to air flow; thus, large volumes of air can be sampled. Other sorbeats for sampling semi-
vojatile organic compounds such as styreae-divinylbenzene copolymer resin in granular form (Amberiite XAD-
2); porous, cross-linked styrene-divinylbenzene poiymeric resin (Chromosorb 102); porous styrene-divinyibenzene
resin (Poropak R); Florisil; and siiica gel have also bezn used, but not as widely as polyurethane foam because
of their higher resistance to air flow. ’

Generally, an adsorbent collection system (Figure 3-28) consists of a vessel packed with charcoal or synthetic

resin specifically selected for targeted contaminants and a calibrated sampling device to draw ambient air through
the vessel. Air contaminants are retained as a thin layer of molecules on the surface of the packed sorbent
material in the vessel. Analysis is thea done by chromatography after desorbing the contaminants by either
thermal desorption or solvent extraction. The selection of the proper sorbent material for the concerned
compounds and the determination of total sample flow through the vessel are critical. Table 3-6 shows some
sorbent materials and thetr use.

353 Direct Reading Equipment

Various direct reading equipments, portable and fixed site monitors that can be used to evaluate airborne
concentrations of gases and vapors, are availabie today. Table 3-7 summarizes the types of direct reading
equipment available, along with typical operating characteristics and exampies of gases and vapors for which the
equipments have been used successfully. Table A4 of Section 1.5.5, Scresning Techniques for Organics in Air,
also lists some typical commercially available equipment for organic compounds in ambient air. As referencss,
Table 3-8A shows another summary of sampling and analytical methods for organic compounds in ambient air
and Table 3-8B for selected toxic organic compounds.
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SORBENT
Florsil

Silica Gel

PUE:

(Polyurethane
Foam)

PORAPAK-N

Tenax

Carbon

SORBENT PROPERTTES AND APPLICATIONS

GENERALLY
SUITBALE FOR

Highly chiorinated
Compounds, PCBs,
Pasticdes,
Phthalates

High Molecular Wt.
Organic Compounds

PCBs, Pestcides
Dioxins, Furans

Volatle organic
soivents, degreasers
and volatile halo-
genated atomatics

Same as PORAPAXK

Almost universal
adsorbant

TABLE 35

EXISTING METHQDS
CHEMICALS LIMIT
PCBs 1 ng/m3
BHGCs 1 ng/m3
Phthalates 5-20 ng/m?
Dioxins 10" gm/m3
Furans 102 gm/m?3
EPA Methods
Benzene 10 ug/m3
Chloroform 1 ug/m3

erchioro- 1 ug/m3

ethylene

Chloro- 1 ug/m3
toluene

EPA Methods

At low concentrations
chemicals do not desord
effidendy

REMARKS

Phrhaiare Contamination

Speaal GC/MS analysis
for dioxin and furans is
very expensive

Special sampier needed

NYS DOH analysis

Breakdown of polymer and
resulting contamination
{imits shelf life of
cleansed adsorbant to

30 days max.

Researchers are tyring to
coat particles to increase
desorption effidendes

Combinations of different adsorbants lead to a combination of characteristics to sampie for a wide range
of chemicals at great sensitivity.

from "Quality Assurance Manual for Speical Ambeint Air Studies, Bureau of Toxic Air Sampiing, Division
of Air Resources, NYSDEC".
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from 32 to 110°F.

Table 3.7 Direct Reading Physical Instruments
Principle Applications and Repeatability Response
of Operation Remarks Code* Range (precision) Sensitivity Time

Aerosol photomerry | Measures records and coatrols A 10°% to 10% Not given 107 ug/liter Not given
particulates continuously in and ug/liter (for 03 um
areas requiring sensitive B DOP)
detection of acrosol leveis;
detection of 0.05 to 40 gm
diameter partictes. Computer
intexface equipment is available.

Caemiluminescence Measurcment of NO in ambieat B 0-10,000 ppm =05-+3% Varies: 0.1 ppb ca 0.7 sec.
air sefectively and NO, after to 0.1 ppm NO mode
conversion o NO by hot and 1 sec,
cataiyst. Specific measurement NQ, mode:
of O,. No atmospheric longer
interferences. peticd when

switching
ranges

Colorimetry Measurement and separate A ppb and ppm 21-+5% 0.01 ppm 30 sec to
recording of NO,,NO_SO., and (NO,, SO.) 90% of full
towal axidants.H,S.HF.NH,, C, B scale
and aldehydes in ambient air.

Combustion Detects and analyzes A ppm to 100% - pom <30 sec.
combustible gases in terms of
percent LEL on graduated
scale. Available with alarm set
at 1/3 LEL.

Conductivity, Records SO, concentrations in A 0-2 ppm <+1-+10% 0.01 ppm 1-15 sec.

electrical ambient air. Some operate off a and (lag)
12-V ar battery. Operate B
unartended for periods up to 30
days.

Coulomery Continuous monitoring of NO, A Selective: 0-1.0 = 4% of full varies: 4-100 < 20 min. 10
NO,, O,, and SO, in ambieat and pom overail, or | scale ppb depeadent 90% of fuil
air. Provided with strip-chart B to 100 ppm on instrument scale
recorders. Some require (optionai) range seting
attention only once 2 month.

Flame ionization Continuous determination and B Seleczive: 0-1 *+ 1% of full Not given S min. (cycle

(with gas recording of methane, total ppm; 0-100 ppm | scale time)

chromatograph) hydrocarbons, and carbon
monoxide in air. Catalytic
conversion of CO to CH,.

Operates up (0 3 days

unattended.

Separate model for continuous B 0 - 20 ppm 2 4% of full 0.005 ppm S min. (cycle
monitoring of SO, H.S, and scale (H.S); 0.01 ppm | time)

total suifur in air. Unattended (SO.)

operation up to 3 days.

Flame ionization Continuous monitoring of towal B 0-1 ppm as G, | + 19 of fuil 1 gpm t0 2% < 05 sec. 0

(hydrocarbon hydrocarbons in ambient air; x1x10x100x | scie full scale as 90%0 of {ull

analyzer) potentiometric or optional 1.000 with CH,; 4 pom to scale
current outputs compatibie with continuous span 10% as mixed
any recorder. Electronic stabilicy adjustment fuel

(‘ﬂ
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Table 37

Direct Reading Physical Instruments (Conr'd)

Principie of Applications and Repeatability Response |
Operation Remarks Code® Range (precision) Sensitivity Time ‘
Gas chromatograoh, On-site determination of fixed A Depends an Nat gziven < 1 ppb (SF9 3
oortable gases, solvent vapors. aitro and detector with efectron .

halogenated compounds, and @prure |
light hydrocarbons. Instruments dezector: <! i
availabie with chaice of flame ppm (HGCs) i
ionization, etectron capture, or i
thermat conduczvity detectors i
and appropriate columns for I
desired analyses. Rechargeable
battenies. f
Infrared anaiyzer Continuous determination of a B From ppm to + 1% of full 05% of fuil 035 sec. o
(photometry) given component in a gascous or 100% scale scaie 90% of fuil
liquid stream by measuring depending on scale
amount of infrared energy application
absorbed by component of
inferest using pressure seasor
technique. Wide vanery of
applications incfude CO, CO.
Freons, hydrocarbons, nitrous
oxide, NH,, SO, and water
vapor.
Photomesnry Direct readout of mercury A 0.005 - 0.1 and + 10% of meter | 0.005 mg m? Not given
ultraviolet (tuned to | vapor; calibration filter is built 0.03-1 mg/m’ reading or *
253.7 mu) into the meter. Other gases or migimum scale
vapors that interfere include division,
accrone, aniline, benzene, ozone, srhichever is
and others that absord radiation larger
: at 253.7 my.
Photomemry, visible Continuous monitoring of SO, B 1-3.000 gpm 2% 0.01 - 10 gpm < 30 sez. o
(narrow-ceatered SO,, H,S. mercaptans, and total (with airflow 90% of full
3%4 mu band pass) suifur compounds and ambient dilution) scale
air. Operates more than 3 days !
unattended. |
Particte counting Reads and prints directly B Preser (by + 0.05% 2l Not given
(near forward particle concentrations at 1 of 3 selector (probability of
scattering) preseat time intervals of 100, switch); coincidence)
1.000 or 10,000 seconds, particle size
corresponding to 0.01, 0.1 and 1 rangess 0.3, 05,
cubic foot of sampled air. 1.0, 2.0, 3.0, 5.0
and 10.0 gm;
counts up o
107 particles
per it® (35 x
10%/litex)
Potarography Monitor gascous oxygea in {lue A 0-$ and 0-25% + 1% of Nat given 20 sec 10
gases, auto exhausts, hazardous reading at 90% of fuil
environments, and in {ood constaat sampie scale
storage atmospheres and temperature
dissoived oxygen in wastewater
samples. Battery operated.
portabie, sample temperarure 32 !
to 110* up 0 95% relauve !
humidity. Poteatiometric ‘
recorder ourput. Maximum '
distance berween seasor and !
amolifier is 1.000 fect. |
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Table 3-7

Direct Reading Physical Instruments (Conr'd)
—

Principle of
QOperation

Applications and
Remarks

Code*

Range

Repeatability

(precision)

Sensitivity

Response
=
Time

Radicacrivity

Continuous monitoring of
ambicnt gamma and X-radiation
by measurement of ion chamber
curreats, averaging or
integrating over 3 constant
recyeling time interval, sample
temperature limits 32 to 120°F;
0 to 95% reiative humidity
(weatherproof detector); up (o
1.000 feet remote sensing
capability. Recorder and
computer ourputs. Complete
with alert, scram, and faijure
alarm systems. All solid state
circuitry.

0.1-10° mR/hr

* 10% (decade
accuracy)

<! sec.

Radioaczivity

Continuous monitoring of bera
or gamma emitting radioactive
materials within gaseous or
liquid effluents; either a thin
wall Geiger-Muiler tube or a
gamma scintillation crystal
detector is seiected depending
on the isotope of interest
gascous cffluent flow, 4 ofm;
efflueat sample temperature
limits 32 to 120°F using
scindllation detector and &5 to
165°F using G-M detector.
Complete with high radiation,
alert and failure alarms.

10-10°
counts/min.

* 2% full scale
(rate meter
accuracy)

< 107 4G of
Bl per cc of
air and 107
G of F7Cs
per cc of water
using a
scintillation
detector

2 sec. ar 108
counts/min.
(rate meter)

Radicactivity

Continuous monitoring of
radioactive airbome particujates
collected on a filter tape
transport system: rate of airflow,
10 scfm; scintillation and G-M
detectors, optionai but a beta-
sensitive plastic scintillator is
provided to reducs shieiding
requirements and offer greater
sensitivity. Air sample
temperature limits 32 to 120°F;
weight 550 pounds. Complete
with high and low {low alarm
and a filter failure alarm.

10 to 10°
counts/min.

+ 2% of full-

scale (rate
meIeT accuracy)

102 2G of
B7Cs per cc of
air using a
scintillation
detector

2 sec. at 10°
counts/min
(rate meter)

* Codes: A, portable instrumentss B, fixed monitor or “transporrable” instruments.
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Table 3-8A
SUMMARY OF SAMPLING AND ANALYTICAL METHODS FOR

ORGANIC COMPOUNDS IN AMBIENT AIR

Sampling and

Method Compounds Analysis Detaclion Relative Cos

Deasignatlon Dotermined Approach Limit Accuracy Pracislon Instrument Tlme /Malstlalg Relerences Limitallons Comments

Hydrocaibons

A ASTM 02820 G, Cq Dlm]:l gos 0.01 ppmv - £ 10% Low Low 3,82 Loosaes dus to QG/ME can be
lydgiocaibona Injection onte suilace adsoiption used for

GCG/FID may occur in componeni
s0Ma casen, Identification.
espocinlly foi lass QT/PID bs usatul
wolalile o1 siomalics.
compounds

a. - c,-cm Whole air 0.1 ppbyv {100 mi. - H10% Modoiate Modeiale 17, 68 Stotage llivies QGC/i4Y can be
Hiydiocasbons and colleciion In samplo) giastei {han a uaed for
clher ponpolar canlater cryogenlte wook are not componant
oiganics with cancerdiation: tecommondod. anlification. i
BP. 100 10 173°C QG/FID asialysis Roaclive and waler posalbls, a Mol

soluable QC/FID should be
compounds aie used to avold

nol seadily sample slofoge
snalysed. p1oblams.

G. ~ Cy4G), Adsoiption on 1-200 ppiv {20 iiter 70 93% 110400 lngh Modoiala 27 Blank leveis GC/FID can be
hydiocatons and Tenax; theima! sasnplo) ususlly it used 1o sediice
othei nonpotar dosorpilon GC/MI sonslivity. analysle coat. ¥
oiganics wiih B.P. snalysls Aslifacts due lo componsil
oo 20ud’G 1oactive idoalticatlon bs A

components (o g., foqulied.
0y No)canboa

problem. Sample

can be analyied

only once.

0. - G4 Gy, Adsoipilon on 0.01-1 ppiv (20 80-100% 120% Modoeiale to high, - -~ Modorats 14 Caibon Samgple con Lo
hydrocaibone and Tonnx; hermal ler sample) dopending on GG lsttachionde glvea analyxed 34
aliver nunpolas deaciiplion lnlo doloctor Poot fecovary times, thus
organiue with 4 . canlaters; GC/FID proclslon due o sllowing QG/FID
00 20U°C o AC ‘M8 adotptlon ento quasiification snd

anslysls molal surfaca. QG/M38
Blanks and astlfact Idenlification.
piobloins same as

5 abuve,
E. ASIM D38s6/ Honpolal volallies Adsarpllon on 0.01-1 ppaw (10 - 1108 Low Low 2,3 Sonaliivily much Charcoal sbsoils

3687 o
HIOSH PACARM
127

BP. 010G

chaicoal;
doaurpllon wiilh
C8,; analysls by
QG/FID

ot sampile)

P ——.

pooies than for
theunal dasorpilon
appioachios.

hiybiy vulatlle
compounds more
eficionlly then
Tonax.



Table 3-8A (continued)

Sampling and

othod Compounds Analysls Deteclion Relative Cos
Ignation Delermined Approach Limit Accusacy Preclision Instrument Time /Materlals _Relerences Llmliatlons Commenls
Nonpalar violallies Adsoiption on 0.01-1 pphv (20 80-100% 120% Modoesale 1o high, Modoiale 14 High lamperatuse See Mothod D.
oero lUO"C] casbon molsculos Wer samplo) deponding on GG {386 °C) sequibied
sloves; theimal delector fot desaiplion inay
desorplion Inta docomposa lablle
canlslor; snalyals cdnpounds.
by GG/FID or
GC/MS
08 PACAM PAH Colieclion of 3 ug/m’ (1500 w 9% ELLY Moderate Modoiate 2 PALla more volaille PAI and other
08 pasticulate maltos sarmnple) than padticle bound
on high voluine Lenzofa)pyiene componerits may
fer; Ulissonilc may be lost by ba dstennliied
extiaction with volatilization uslng GC/MS.
cyclohenaine fellica duilng the
powder; snalysls sempling peifod.
by nonnal phisse Approacliss
VIPLG elinllas to
iofofence 40 may
be 1eintat fog
such ¢t pOunds.
>qonated }ydiocaibons
Mothoda A-F can be used fof volatile hislogenaled hydioceaibons as well, sxcepl thal GC/ECD should bo used In place
of GG/FID In mosl cases.
FCis, PCHs Adsorpiion on a ng/m? (1500 m’ 80-100% 120% Moderate 1a high Modesate 40 = Slmllas
orgsnochlodne salld adsosbent sample) depanding on GC Lower volume appioaches using
peosiicides, and such s delector spproaches (41, low volume
olhef semivolallle polyweihane foean 42, 60} sampling lealne
otgantcs (B.P. {PUF), XAD 2, o« inay be niore
140 450°C) Chiomosaib 102); uselul for
solvent desarption; dalecting higher
QC/ECD, QG/MS, lovela (1-10
or CG/FID pe/av).
analysls. Hydiocasbons with
bollk‘;g poinls
>140°G (>Cy can
be delemilned.
Tolrachloio- Collection on high -1 pg/m" {1000 - 110-20% Veiy High liigh 48 TCODa occuy TCOO i highty
dibernitodioxines volume filter; m” sample) . pilmailly in tho lonlg, hence the
exksaction pailicle bound neod for high
{Sonhilet) with stale, bud backup sonsliMiy. Titese
mothylene adaaipiion analysos are
chlailde; column appioachas such gonssalty
chiometogiaphic 88 Jafafence 40 conducied in a
cleanup; high moy be togqulied spocisd laboialosy
1esclution GC/MS 10 ensuie 1o loss oquipped Io
enolysls occurs ihvough handle such
volallillsation. inatorials.
3-26
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Table 3-8A (conlinued)

Sanipling and

lathod Compounds Analysis Detectlon Relative Cost
signatlon Delermined Approach Linit Accuracy Preclslon Instrument Time /Malstlals Relerences 1 Imliations Commenis
qonated Heulral Comnpounds
- Aldohydos Collection in 1-8 pplw (40 llles 60-100% 120% tow Modosals 10 Blank levals of Analysls wilhin 24
diniiophenyl sample) aldahydes hou Is
hydiaine DHPY); {panticulay tecommended.
satvairt axtiacilon foimaldohiyde) will
ol DHPH usually defotsnine
daslvalives; the delocilon Haul.
toveised phese Reagenls inuat be
HPLG analyshs caslully propared
o avold signiticant
contaminslion.
- Aldehydon (C, G)) Coltection In 1% 10-30 pplv = f1020% Low Modarale 4 Hligh lovels of -
sodium blsullale {sssiune 120 Hies phonola, elliylone,
lnpinges; sample) and piopylene
deleimine Cause nogalive
foinaldashyde Interterence wilh
wsing foumaldohyda
cluomotiople acld, detaunfneiion.
acqulaln using
mercutlc chilorlde-
hexyliesorcinot
and G)Gy
sliphetic aldahiyds
by GC/FID
NIOSi Alcohols Adsaiption on 100- 1000 ppiny = 13-10% Low Low 2,08 Humldity level Ditoct analyshs In
PACAM 534, G,Cy) chaicoal; mual nol be e fleld using
858, 830, dosorjdion whh sufficlont 10 allow GG/FID (ss In
B0, dY2- C8,whh 1 % condensation In Molhod A) should
060 diaslnllas sicohiol; hiba. Sonslitvily is provide 1-10 ppin
QGG/FID analyals Inedoquate Jos sonalihvity.
moal amblent alr
monhoilng
Puiposen.
1celianoous Houlial Campounds
- Hhicaaminoes Adsoipiion on 25 ng/mj {200 283-100% A10% tigh Modorale 40 Theimal enaigy Theunosoib M is a

Ihennaaod H;
desaiplion with
acelone; GG/
theimal energy or
QG/MS analyasls

Wer sainplo)

R e et

siolyreils a
nltiosamine
spocific dolocior
and is iather
axpenalve ($30-
40K). GG/NPD
may bo a fo2
oxponslve
allotnative i many
sliuationa.

g - o - ey Aacis

spocial adsarbart
hom Thenno-
Eloction
Coporation.




Table 3-8A (continued)

Sampling and
hod Compounds Analysls Detection Relative Cosl
nation Detsrmined Approach Limit Accuracy Precision Instrumenl Time /Malerlals Relerences Limilailons Comments
(, Phosphorus, and Nirogen Compounds
Most compounds In these classes can be determined using Methods A-F or H, depending on volatility characterlslics,
except that selective detectors may be used (6.g., GC/FPD for S or P compounds, GC/AFD for N or P compounds, elc.)
> Compounds
HOSH Aliphatic Adsorption on 500 ppbv (10 - 13-5% Low Low 2 Sqasltivity GC/NPD can
P&CAM Amlnes slilica gel; liter sample) may not be be used to
221 (C, 10 Cy) elution with adequale for obtaln belter
acld; amblent alr - senstilvity
neutralization; monlioiing. (see method
GG/FID below).
analysla
- Aliphatic Adsorplion of 1-§ ppbv (60 80-100% 15-10% Moderale Moderale 44 Requlres -
Amines alkall treated leter sample) careful
(C,-G)) Porasll A; condltioning
thermal of GG system
desorplion to oblaln
GG/NPD adequate
analysls perlormance
NIOSH Aromallo Adsorpiion on 100 ppbv (100 - 110% Low Low 2 High humldy Sonsltivity
P4CAM Amines sllica gel; ler sample) levels feduce could be
168 olution with adsorption improved
ethanol; capacily using
GC/FID GG/NPD.
analysia HPLG can
also be used
(46).
- Aromalic Adsorption on 1 ppbv (100 - - Low Moderale 45 Desoarption ol Solvent
Amilnes Tenax GC; liter sample) ' high bolllng desorplion
thermal compounds |s approaches
desorplion nat complete. may be more
GC/FID or effective In
GG/NPD 80/me cases.,
analysis

ogen |olerocycles

These compounds can be delsrmined by the melhods described for hydrocarbons and halogenaled hydrocarbons, depending on volatllity, except GC/NPD or HPLC datection of these compounys

may be required. Polar GC phases (e.g., Caibowax 20 M) should be used In most cases,

- irpsety |
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Table 2-8B

Summary of Sampling and Analysis Methods for Selected Toxic Organic Compounds

Compound

Most Appropriate
Methods From
Table 3-8A

Specific
References

Commeants

Acecaldeayde

LUK

4, 19

Compound verv unstable, requires immediate
anaiysis or derivauzation.

Acrolemn

K

Compound verv unstable, required
immediare analysis or derivatization.

Acrylonitriie

B, F

t9

NIOSH Method S126 uses methanol as
desorption soiveat. GC/NPD will give
improved seasinvicy.

Allyt Chioride (3-Chloro-
1-propene)

B Bk

9

Compound is too volatile to allow use of
Tenax/thermal desorpuon approach. NIOSH
Method S116 uses benzene solvent
desorption with GC/FID analysis.

Benzyl Chloride

B,CorD

Q
~]

Cryogeaic trapping or Tenax adsorption
appear to be the best approaches.
Adsorption on XAD-2 may also be useful.
GC/PID is a usefui determunative method.

Carbon Tetrachloride

B,CorD

Cryogenic trapping or Tenax adsorption
appear to be the best approaches. Storage of
samples in contact with stainiess stee!
surfacss can result in rapid loss of this
compound. GC/ECD is a useful method.

Chlorobeazene

B,CorD

14, Z7.'5

Cryogexic trapping or Teanax adsorption
appear to be the best approaches. GC/PID
is a useful method.

Chlioroform

B,CorD

14, 27

Cryogeaic trapping or Teaax adsorption
appear to be the best approacaes. GC/ECD
is a useful determinative.

Chloroprene (2-Chloro-
1,5-butadieae)

B,CorD

Cryogeaic trapping or Tenax adsorption
appear to be best approaches, although very
litle data is available. GC/PID is a useful
determinative method.

o,m, or p-cresol (2,3, or 4
methyl phenol)

G S, H (low
volume)

Either collection in sodium hydroxide
umpinger, Teaax adsorption, or resin
adsorpuon/solvent extraction can be used.
GC/PID is a useful determinative method.

1,4-dichiorobenzene

B,CorD

Cryogeaic trapping or Teaax adsorption
appear 0 be the best approaches. Resin
adsorption/solvent desorption approacte
can be used. GC/ECD or PID are useful
determinative methods.

Dimethyinitrosamine
(N-nitrosodimethylamine)

M

49

Adsorpticn on Taermosord N/thermal
desorgtion appears o be the best approach.
GC/N?PD may srovide sufficient seiectivity in
many cases.

=,




Table 3-8B ~ Summary of Sampling and Analysis Methods for Selected Toxic Organic Compounds (Conc’c
Most Appropriate
Methods From Specific :

Compound Tabie 3-8B References Comments
Epicilorohydrin B,CorD 27 Relatively little ambient air data are
(1-Chloro-2,2- available in the lterature. Crvogeaic
£poxypropazne) trapping or Tenax adsorpton appear to be

viable approaches.

Ethyiene dichioride B; €orD 14, 27 Cryogenic trapping or Tenax adsorption

(1,2-dichloroethane) appear to be the best approaches.
GC/ECD is a useful determinative method.

Ethyiene Oxide A, B E 2! Compound too volatile to use Tenax |
adsorption. Cryogenic trapping is probably }
the best approach. |

Formaldehyde LXK 4, 19 Compound very reactive. Regquires
immediate analysis or stabilization.

Hexachlorocyclopenta- Cor D H 33 Very little dara available for this compound

diene (lcw volume in ambient air.

approach)

Maleic Anhydride - - No suitable methods could be found.

Methyl Chioroform B,CorD 27 Cryogeaic trapping or Tenax adsorption

(1,1,1-trichloroethane) appear to be the best approaches.
GC/ECD is a useful determinanive method.

Methyichc Chloride B,F 14 Cryogenic trapping, appears (o be the mdst
useful approach. This compound is not
retained well by Tenax or other polymeric
adsorbents. Adsorption on carbon
molecular sieves in place of Tenax is a
useful approach. Laboratory contamination
with methyiene chloride is a common
problem.

Nitrobenzene B,CorD 14 Tenax adsorption is probably the best
approach. GC/ECD, PID or NPD are
useful determinative methods.

Nitrosomorpholine M 3 Ses Dimethyinitrosamine. HPLC may be
useful im place of GC for this compound.

Perchloroethylene B,CorD 14, 27 Cryogeaic trapping or Tenax adsorption

(Tetrachlorcethylene) appear to be the most useful approaches.
GC/ECD is a useful determinative method.

: \

Pheanol [Ctan) 419 Trapping in basic impinger solution or

Tenax adsorption appear to be the best
approaches. GC/PID is a useful
determinative method.

330
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Table 3-8B

Summary of Sampling and Analysis Methods for Selected Toxic Organic Compounds (Cont'd)

—— —

Compound

Most Appropriate
Methods From
Table 3-8A

Specific
Methods

Comments

Phosgene

51

This compound is highly unstable and hencs
field determination is desirable. A manual
colorimetric method using 4-aitrobenzyi-
pridine appears to be the best approaca for
routine analysis (detection limit =0.05 ppm
for 25 Grer sample).

PCBs

Adsorpuon of XAD-2 or polyurethane foam
followed by solvent extraction and GC/ECD
analysis appear to be the best approaches.
PCB formulations are composed of many
individual compounds and the method of
quantification required careful consideration.

Propyieae Oxide

B,CorD

Cryogenic trapping or Tenax adsorption
appear to be the best approacaes, although
the Tenax approach should be used with
caution because of the low breakthrough
volume for this compound.

Toluene

B,CorD

14, 17, 27, 41, 52

Cryogeaic trapping or Teaax adsorption
appear to be the best approacies. GC/PID
is a useful determinative tecanique.

Trichloroethyiene

B,CorD

14,27

Cryogenic rapping or Tenax adsorpton
appear to be the best approaches.
GC/ECD is a useful determinarive
techmque.

Vinyiidine Chloride
(1,1-dichioroethane)

B,CorD

14, 27

Cryogenic trapping or Tenax adsorption
appear to be the best approaches.
GC/ECD is a useful determinative
technique.

o,m,p-xylene
(1.2; 13; or 1,4-dimethyl
benzene)

B,CorD

14, 17,27, 41, 52

Cryogeaic trapping or Tenax adsorption
appear to de the best approaches.
Adsorption on XAD-2 and solveat extraction
is also possible. GC/PID is a useful
determinatve method.
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4.0 EQUIPMENT AND CONTAINERS CLEANING PROCEDURES

4.1 GENERAL
1 Introduction

The cleaning procedures outlined here are to be used by DEC BUREAU OF SPILL PREVENTION AND
RESPONSE (DEC BSPR) personnel to guide or evaluate laboratory conrractor perfiormance and to ciean sampling
and other field equipment, as well as sample containers, prior to and aiter field use. Sufficienr clean equipmeat and
sample containers should be transported to the fieid so that an zatire inspection or investigation can be conducted
* without having to clean sample containers and equipmeat in the field. However, this will not always be possibie
when using spe<alized field equipment. Field cleaning procedures are included to cover these special problem areas.
Emergeacy field sample container cleaning procedures are also included; however, they should not be used unless
absolutely necessary. Specific cleaning procedures are presented in the foilowing sections.

These procsdures are the operating procsdures for the DEC BSPR; any deviation from them should be
documented in field records and investigative regorts.

412 Cleaning Materiais

The cleaning materials referred to in these procsdures are defined in the following paragraphs.

The laboratory detergent shall be a standard brand of phosphate-fres laboratory detergent such as Alquinox
or Liquinox. The use of any other detergent must be justified and documented in the field logbooks and inspection
or investigative reports.

The nitric acid solution (10 percsnt) shall be made from reagent-grade nitric acid and deionized water.

The standard cleaning solvent shall be pesticide-grade isopropanol. However, solvents may be substituted for
_ a particular investigation if nesded. Pesticide-grade acstone or methanol are both acceptable. However, it should
De noted that if pesticide-grade acstone is used, the detection of acetone in samples collected with acstone rinsed
equipment is suspect. Pesticdide-grade methanol is much more hazardous to use than either pesticide-grade
isopropanol or acetone, and its use is discouraged. Pssticide-grade bexane and petroleum ether are not miscible
with water; therefore, these two solvents are not effective rinsing agents unless equipment is dry. The use of any
solvent other than pesticide-grade isopropanol for equipment cleaning purposes must be justified and its use must
oe documeated in field logbooks and inspection or investigative reports.

Tap water may be used from any municipal water treatment system. The use of an untreated potable water
supply is not an acceptable substitute for tap water.

Deionizzd water is defined as tap water that has besn treated by passing through a standard deionizing resin
column. The deionized water should contain no aeavy metals or other inorganic compounds (L., at or above
analvtical detection limits) as defined by a standard Analytical Method inductively coupled Argon Plasma
Spectrophotomezer (ICP) scan or any justified squivaleat method. Organic-fres water is defined as tap water that
has besn treated with activated carbon and deionizing units. A set up of a S-micron pre-filter, activated carbon unit,
two mixed bed dsionizing units (in series), a 02 micron post filter, and a post-carbon filter can producs organic-free
water. The Milli-Q system also producses organic-fres water. Organic-fres water should contain no pesticides,
aerbicides., extractabie organic compounds, and less than 30 ug/1 of purgeabie organic compounds as measured by
a low level GC/MS scan.

Sections whica sesd special attention from DEC BSPR persomnel are: 435, 4.4, 4.7.7, 4.7.10, 432



During cleaning operations, the substitution of a higher grade water (i.e., deionized or organic-fres water for
tap water) is permitted and need not be nmoted as a variation of these procsdures. However, the deionized and
organic-fres water utilized must be subject to the specfic quality control procsdures as outlined in Section 4.2.2.

The brushes used 0 clean equipment as outlined in the various sections of this protocol shall noc be of the
wire-wrapped type. '

The solvents, nitric acd solution, laboratory detergent, and rinse waters used to clean equipment shall not be
reused, excspt as specifically permitted in the footnote for Step 3, Section 43.

e Marking of Cleaned Sampling Equipment and Containers

All equipment and sample containers that are cleaned utilizing these procsdures shall be tagged, labeled, or
marked with the date that the equipment was cleaned. Also, if there was a deviation from the standard cieaning
procsdures outlined in this protocol, this fact should be noted on the label

When sample containers are cleaned and prepared, they should be cleaned in standard sized lots of 100, if
possible, to faclitate the quality control procedures outlined in Section 4.2

4.1.4 Marking and Segregation of Used Field Equivment

Field or sampling equipment that needs to be repaired shall be identified with a red tag. Any problems
encountered with the equipment and nesded repairs shall be noted on this tag. Field equipment or reusable sample
containers needing cleaning or repairs shall not be stored with clean equipment, sampie tubing, or sample containers.
Field equipment, reusable sample containers, disposable sample containers, and sample tubing that are not used
during the course of an investigation may not be replaced in storage, without being recleaned, if these materials are
transported to-a fadlity or study site where herbicides, pesticides, organic compounds, or other toxic materials are
present or suspected of being present, and/or, if, in the opinion of the feld investigator, they may have become
contaminated during the course of the field investigation.

413 Decontamination of Equipment Used to Collect Samvles of Toxic or Hazardous Waste

Equipment that is used to collect samples of hazardous materials or toxic wastes or materials from hazardous
waste sites, RCRA fadlities, or in-process waste streams shall be decontaminatad before it is returned from the field.
Al a minimum, this decontamination procedure shall consist of washing with laboratory detergeat and rinsing with
tap water. More stringent decontamination procedures may be required, depending on the waste sampled.

4.1.6 Proper Disposal of Cleaning Materials

The solvent used to rinse sampling equipment and containers shall be collected and disposed of by allowing
it to evaporate under a fume hood or be containerized and disposed of through an approved hazardous waste
disposal contract. Similarly, speat nitric acid shall be collected and disposed of through the same disposal contract.
These procsdures apply whether the cleaning operations take placs in the equipmeat washroom or in the field.

417 afetv Procedures to be Utilized During Cleanin erations
The materials used to implement the cleaning procedures outlined in this protocol can be dangerous if
improperiy handled. Due caution must be exercised by all operating personnel and all applicable safety procedures

shail be followed. Ar a minimum, the following precautions shail be taken in the washroom and in the field during
these cleaning operations:

1. Saferv glasses with splash shields or goggles, neopreae gloves, and a neopreae laboratory apron will

42
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be worn during all cleaning operations.

All solvent rinsing operations will be conducted under a fume hood or in the opea (mever in a closed
room). '

l\)

No eating, smoking, drinking, chewing, or any hand to mouth contact shall be permitted during cieaning
operations.

4.1.8 Storage of Field Equipment and Sample Coatainers

All fieid equipment and sample containers shall be stored in a contaminant {res environmeat after being
cleaned using the procsdures outlined in this protocol

&J)

42 SPECIFIC QUALITY CONTROL PROCEDURES FOR CLEANING OPERATIONS

42.1 General

This section establishes gnidelines for specific quality control procedures to monitor the effectiveness of the
sampiing equipment and sample container cleaning procsdures outlined in this protocol. These procedurss shall
be carried out by appropriate personnel and the resuits monitored by the Quality Assurance Officer. All quality
control procedures shall be recorded in a logbook maintained in the appropriate washroom(s). All quality controi
data shail be maintained in a separate quality assurance file. Upon recsipt of quality control data, the Qualicy
Assurance Officer shall review these data to ideatify any abnormalides or contamination of sampiing equipment or
sample containers. If problems are detected, the Quality Assurancs Officer shall immediately initiate am
investigation to determine the cause of the problem(s) and institute an immediate, corrective action.

422 Rinse Water

The quality of the deionized and organic-fres water used shall be monitored by collecting samples once per
quarter in standard precleaned, sample containers and submitting them to a certified laboratory for a standard ICP
scan. Organic-fres water will also be submitted for low level pesticide, herbiaide, extractable and purgeable
compounds analyses. When field deionizing and/or organic-fres water units are utilized, more frequent quality
control sampies will be collected. An initial sample and sampies at weekly intervals are the minimum number
considered acceptable.

42.3. Sampling Equipment Cleaned in Washroom

The effectiveness of the equipment cleaning proczdures used in the washroom shall be monitored by rinsing
cleaned equipment (equipment used to collect samples for trace organics and metals analyses) with organic-fres or
Milli-Q water and submitting the rinse water to a certified laboratory for low level analysis of extractabie organic
compounds including pesticides and a standard ICP scan. At least one piecs of field equipment shail be selected
for this procsdure each time equipment is wasied. An attempt should be made to select differeat piecss of
equipmeant for this procsdure, cach time equipment is washed, so that a represeatative sampiing of all equipment
is obtained over a 12-month period.

42.4 Sampling Equipment Cleaned in the Field

The efectiveness of field cleaning procedures shail be monitored by rinsing field cleaned equipment with
organic-fres water and submitting the rinse water in standard sample containers o a certified laboratory for anaiysis
as outlined in Section 42.3. Any time equipment is cleaned in the field at least one such qualiry control sample shall
be collected. No more than five perczat of the equipment cleaned during large field studies shall be subjected to
these procsdures.

43



Additional sampies may be required to document quality assurancs of field cleaning procedures. Any time
a sourcs of cleaning materials or rinse water is used ather than that specified in Section 4.1.2, a sample of that
cleaning material or rinse water shall be submirted in standard sample containers as specified in Section 422,

225 Glass Disposable Sample Containers for Organic Compounds and Plastic Containers for Metals

Analyses and Other Specified Organic Compounds

The sampie containers will be submitted to a certified laboratory for analysis utilizing the same standard low
level analytical techniques as outlined in Section 4235. The sample containers will be supplied to the certfied
laboratory at the rate of one percent of each kind of container used.

12.5 Plastic Disposable Sample Containers for n Demand, Nutrients, and General Inoreanics

These containers will be filled with deionized or organic-free water, preserved as required, and submitted to
be checked up for the designated parameters for each sample container. These sample containers will be selezted
at random from the stock at the rate of approximately one perceat of each kind of container of the total used.

= ety Rensable Composite Sampie and Organic-Free Water Containers

These containers will be rinsed with organic-free water and the rinse water will be submitted to the check up
procedures as oudined in Section 425. Approximately one percent of all such containers cleaned will be subjected

to this procsdure.

43 CLEANING PROCEDURES FOR TEFLON OR GLASS FIELD SAMPLING EQUIPMENT USED
FOR THE COLLECTION OF SAMPLES FOR TRACE ORGANIC COMPOUNDS AND/OR

METALS ANALYSES*

1 Equipment will be washed thoroughly with laboratory detergeat and hot
water using a brush to remove any particulats marter or surface film.

’\)

The equipment will be rinsed thoroughly with hot tap water.

Rinse squipment with at least a 10 percent nitric acd solution.**

)

4. Rinse equipment thoroughly with tap water.

Rinse equipment thoroughly with deionized water.

W

6. Rinse equipment twice with solvent and allow to air dry for at least 24 hours.

! Wrap equipment compietely with aluminum foil or equivalent to prevent contamination during storage
and/or transport to the field.

* - When this sampiing equipment is used to coilect samples that contain oil, grease or other hard to remove
materials, it may be necessary to rinse the equipmeat several times with pesticdde-grade acstooe or hexane
to remove the materials before procseding with Step L In extreme cases, it may be necsssary to steam clean
the field equipment before procseding with Step 1. If the field equipment cannot be cleaned utilizing these
procedures, it should be discarded.

** . Small and awkward equipment such as vacuum bottle inserts and well bailers may be soaked in the nitric aFid
solution instead of being rinsed with it. Fresh aitric add solution should be prepared for each cleaning

session.
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W

Rinse the Teflon or glass sampling equipment thoroughly with tap water in the field as soon as gossible
after use.

CLEANING PROCEDURES FOR STAINLESS STEEL OR METAL SAMPLING EQUIPMENT
USED FOR THE COLLECTION OF SAMPLES FOR TRACE ORGANIC COMPOUNDS AND/OR
METALS ANALYSIS* :

Wash equipment thoroughily with laboratory detergeat and hot water using a brush to remove any
particulate marter or surface film.

Rinse equipment thoroughly with hot tap water.
Rinse equipment thoroughly with deionized water.
Rinse equipment twice with solvent and allow to air dry for at least 24 hours.

Wrap equipment completely with aluminum foil to prevent contamination during storage and/or
transport to the field.

Rinse the stainless steel or metal sampling equipment thoroughiy with tap water in the field as soon
as possible after use.

CLEANING PROCEDURES FOR AUTOMATIC WATER SAMPLING EQUIPMENT

neral

All ISCO and other automartic samplers will be cleaned as foilows:

The exterior and accsssible interior (excluding the waterproof timing mechanism) portions of automatic
samplers will be washed with laboratory detergent and rinsed with tap water. ' 3

The face of the timing case mechanism will be cleaned with a clean damp doth.
All tubing (sample intake and pump tubing) wiil be discarded after use.
New precleaned, silastic pump tubing (see Section 4.6.1) will be mstalled.

Whea utilizing the samplers for collecting samples for metals and/or organic compounds analyses, the
metal distributor tubes should not be used; only glass or silastic pump tubing should be used for this

purpose.

When this sampie equipmeat is used to collect samples that contain oil, grease or other bard to remove
materials, it may be aecsssary to rinse the equipment several times with pestidde grade acstone or hexane
to remove the materials before proceeding with Step L In extreme cases, whea equipment is painted, badly
rusted, or coated with materials that are difficult to remove, it may be necsssary to steam clean, wire brush.
or sandblast squipmeat before procseding with Step L. Any stainless steel sampling equipmeat that cannot
be cleaned using these procedures shouid be discarded.
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The ISCO 1680 automatic samplers should got be used for collecting samples for organic compounds

analyses in the individual bottle mode because there is no way to properly clean the distributor plate
to remove any residual organic compounds. The sample tubing headers may not be used to collect
samples for organic compounds analyses for the same reason. The ISCO 2100 automatic samplers may
be used to coilect samples for organic compounds anaiyses in the individual bottle mode, if the specific
cleaning procsdures for the ISCO 2100 giass sequential bottles are followed as outlined in Section

45.8. =

Spediiic cleaning procedures for components of the ISCO automatic sampiers follow.
ISCO 1680 Automatic Samvler Rotarv Funnel and Distributor

Use only for non-organic compounds sample collection using individual sequeatial bottles.
Clean with hot water, laboratory detergent and a brush.

Rinse thorough.ly with deionized water.

Replace in sampler.

ISCO 1680 Automatic Sampler Metal Tube

Clean as outlined in 4.32.

[

P)

(8]

3.

4.

All Automatic Sampler Heads

Disassemble header and using a bottle brush, wash with hot water and phosphate fres laboratory
detergent.

Rinse thoroughly with deionized water.
Reassemble header, let dry thoroughly and wrap with aluminum foil.

Reusable Glass Composite Sample Containers*®

Wash containers thoroughly with hot tap water and laboratory detergent,
using a bottle brush to remove particulate matter and surfacs fim.

Rinse containers thoroughly with hot tap water.
Rinse containers with at least 10 perceat nitric acid.

Rinse containers thoroughly with tap water.

When these containers are us«d to collect samples that contain oil, grease or other hard to remove materials,
it may be necsssary to rinse the container several times with pesticide grade acstone before procseding with
Step 1. If these materials cannot be removed with ac=tone, the container should be discarded. Glass reusable
composite containers used to collect samples at pesticde, herbicide, or other chemical manufacturing facilities
that producs toxic or noxious compounds shall be disposed of "properly” (preferably at the facility) at the
conclusion of sampling activities and shall not be returned for cleaning. Also, glass composite containers used
to collect in-procsss wastewater samples at industrial faclities shall be discarded after sampling. Any bottles
that have a visible film, scale, or discoioration remaining after this cleaning procedure shall aiso be discarded.

45
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13.9

3 Rinse containers thoroughiy with deionized water.
6. Rinse twice with solvent and allow to air dry for at least 24 hours.
7 Cap with aluminnm foil or Tefor fim.

8. After using, rinse with tap water in the field, seal with aluminum foil to kesp the interior of the
container wet, and return to the laboratory.

Plastic Reusable Composite Sample Containers*

roczed with the cleaning procsdures as outlined in 4.5.5 but omit the solveat rinse.
ISCO 1680 and 2100 Glass Sequentiai Sample Botties Automatic Sampier Base for Sequential Mode**
I Rinse with 10 percent nitric acd.

e Rinse thoroughly with tap water.

8% Dishwasher, wash cycle, using [aboratory detergent cycle, followed by tap and deionmized water rinse
cycles.

4. Replacs boutles in covered, automatic sampler base, and cover with aluminum foil for storage.

5 Rinse bottles in the field as soon as possible after using tap water.

ISCO 2100 Glass Sequential Sample Bottles (Automatic Sampler Base for Sequentiali Vlode) to be
Used for Collecting Samples for Organic Compounds Analvses

L Procesd as outlined in Steps 14 in Section 4.3.7.
2 Rinse twics with solvent and allow to air dry for at least 24 hours.

A Replacs in covered, automatic sampier base, cover with aluminum foi for storage, and mark the base
as follows: "Cleaned for organic analyses.”

Bottle Siphons Used to nsfer Sample From Composite Container
e Use a new siphon for each sampling location.

2. Use 3/8-inch Teflon tubing for samples collected for organic compounds analyses. The tubing should
be rinsed with solveat and dried in the contaminant-fres drying oven overnight before use. The ends

Plastic reusable sample containers used to collect samples from faclities that producs toxic or noxous
compounds or are used (o collect in-procsss waste stream samples at industrial faciites will be disposed of
properly (preferably at the faciicy) at the conclusion of the sampiing activities and will not be recurned for
cleaning. Any plastic composite sample containers that bave a visible fiim, scale, or other discoloration
remaining after this cleaning procsdure will be discarded.

These ISCO 1680 glass sequeatial sampie bottles are not to be used for collecting samples for organic
compounds anaiyses. The ISCO 2100 bottles also are oot to be used for collecting samples for organic
compounds analyses unless the cleaning procsdures outlined in 43.8 are used.

+7



4.6

4.6.1

of the sipbon shouid be capped with aluminum foil and/or Tefon film for storage. The siphon should
be flushed with sample thoroughly before use.

The 3/8-inch PVC tubing uuiized for samples, other than those collected for orgamic compounds
analyses, should be thoroughly flushed with sample before use.

Reusabie Teflon Composite Mixer Rods
Follow procsdure outlined in Section 43.
Wrap rod in aluminum foil for storage.

CLEANING PROCEDURES FOR SAMPLE TUBING

Silastic Rubber Pump Tubing Used In Auntomatic Samplers and Qther Peristaltic Pumps

New Precleaned tubing must be used for each auromatic sampier set-up. The silastic rubber tubing nesd not
be replaced in peristaitic pumps where the sample does not contact the tubing or where the pump is being used for
purging purposes (Le., not being used to collect sampies). :

The silastic tubing shall be precleaned as follows:

o

[

'Ln

b

4.62

Flush mbing with hot tap water and phosphate-free laboratory detergent.
Rinse tubing thoroughly with hot tap water.

Rinse tubing with deionized water.

Instail tubing in automatic sampler or peristaitic pump.

Cap both ends of tubing with aluminum foil.

Teflon Sampie Tubing

Use only new Teflon tubing pracleaned as follows for collection of samples for organic compound analyses:

1=

,\)

[

1.53

(&)

Teflon tubing shail be precut in convenient lengths before cieaning.
Rinse outside of tubing with solvent.

Flush interior of tubing with solvent.

Dry overnight in the contaminant-free drying oven.

Wrap tubing and cap ends with aluminum foil to prevent contamination
during storage.

Polvvinyl Chiloride (PVC) Sample Tubi 1/8, 1/4, or 3/8 inch
Use only new tubing.

The tubing will be flushed with sample immediately before use to remove any residues from the

43
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4.6.4

14.635

4.7

4.7.1

manufacturing or extruding procsss.

P)

Poiyvinyl chloride tubing will be used selectively where organic compounds are not of concern.

4. Tubing should be stored in original container and not removed from this
container unwl nesded.

Stainliess Steel Tubing

i Wash with laboratory detergeat and hot water using a long, aarrow, bottle brush.

!\)

Procsed with Steps 2-6 as outlined in Section 4.4 (footnote applies).

Glass Tubing

Use new glass tubing, precieaned as follows:

e Rinse thoroughly with solvent.

[

Air dry for at least 24 hours.

(03]
N

Wrap tubing completely with aluminum foil to prevent contamination
during storage.

4. Discard tubing after use.

MISCELLANEQUS EQUIPMENT CLEANING PROCEDURES

Welil Sounders or Tapes Used to Measure Ground Water Laveis®
1s Wash with laboratory detergent and tap water.
i Rinse with tap water.

Rinse with deionized water.

'b)

4. Equipment should be placed in a polyethylene bag or wrapped with
polyechylene film to prevent contamination during storage or ransport.

Submersible Pumps and Hoses Used to Purge Ground Water Wells*

Procsad as outlined in Section 4.7.1.

Portable Power Augers Such as the Little Beaver

E The engine and power head should be cleaned with a power washer, steam jeany, or hand washed with
a brush using detergeat (does not have to be laboratory detergeat but shouid not be a dsgreaser) to

The same procsdure appiies whether this equipment is cieaned in the laboratory or squipmeat wasarcom or
in the feid.

+9
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remove oil, grease, and hydrauiic fluid from the exterior of the umic. These units should be rinsed
thoroughly with tap water.

!\)

All anger fligats and bits shall be cieaned udiizing the procsdures outlined in Section 4.4 (inciuding
footnotes) or Section 4.83 (including footnotes if appropriate).

4.7.4 Laree Soil Boring and Drilling Rigs

L The rig shouid be cleaned before being mobilized and brought on-site as outlined in Step 1 of Section
4.73.

!J

All auger fligats, auger bits, drilling rods, driil bits, hollow stem augers, Split Spoon Sampiers, Sheiby
Tubes, or other parts of the drilling equipment that will contact the soii or ground water shouid be
cleaned as outlined in Secuon 4.4 (including footnotes) or Secton 4.83 (including {ootnotes if
appropriate).

473 Miscellaneous Sampling and Flow Measuring Equipment

Misceilaneous flow measuring and sampling equipment shail be washed with laboratory detergeat, rinsed with
oot tap water, followed by a thorough deionized water rinse, and dried before being stored. This procasdure is not
used for any equipment utlized for the collection of samples for trace organic compounds or metals analyses.

1.7.6 I Flow Meters, Field Anaivtical Equipment, and Other Field Instrumentation

The exterior of sealed, watertight equipment such as ISCO flow meters should be washed with a mild
detergeat (for example, liguid dish washing detergent) and rinsed with tap water before storage. Tae interior of
such equipment may be wiped with a damp cloth if necsssary.

Other field instrumeztation should be wiped with a clean, damp cloth; pH meter probes, conduczivity probes,
DO meter probes, atc. snould be rinsed with deionized water before storage.

The desiccant in flow meters and other equipment should be checked and replaced, if necessary, each time
the equipment is cleaned. :

oot Ice Chests and Shipping Containers

All ice chests and reusable containers will be washed with laboratory det=rgeat (interior and exterior) and
rinsed with tap water and air dried before storage. In the event that an ice chest becomes severely contaminated,
in the opinion of the field investigator, with concentrated waste or other toxc material, it shall be cleaned as
thoroughly as possible, readered unusable, and disposed of properiy.

478 " Pressure Field Filtration Apparatus®

L Procsed with steps 1 through 5 as outlined in Section 43, assembling and applying pressure to the
apparatus after each rinse step (water and acid) to drive rinse material through the porous glass filter
holder in the bottom of the apparatus.

Assemble the apparatus and cap both the pressure inlet and sample discharge lines with aiuminum foi
to prevent contamination during storage.

9

* - Tae same procedurs applies whether the pressurs fiitration apparatus is cleaned m the laboratory or
equipments washroom or in the field.
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4.7.9 Organic-Free Milli-O Water Storage Containers

ok These containers will be used oniy for storing organic-fres or Miili-Q water.

New containers shall be prepared as outlined in Section 235, Steps 1-3, then rinsed thoroughly with
organic-free or Miili-Q water, filled with Miili-Q water and capped.

!J

Used containers shail be capped with aluminum foil immediately after being used in the feld.

L)

4, The exterior of the container will be washed with laboratory detergent and rinsed with deionized water
if pecessary.

The interior of the container shail be rinsed twice with soivent.

n

6. The interior of the container will be thoroughly rinsed with orgamic-fres or Milli-Q water. The
container wiil be filled with organic-free or Milli-Q water and capped with aluminum foil for storage.

4.7.10 Vehicies

All vehicles utilized by sampling personnei should be washed whea necessary at the conclusion of field urip.
This routine maintenance should minimize any chance of contamination of equipment or samples due to
contamination of vehicles. When vehicles are used in conjunction with hazardous waste site inspections, or on
studies where pesticides, herbicides, organic compounds or other toxic materials are known or suspected to be
present, a thorough interior and exterior cleaning is necsssary at the conclusion of such investigations. It shall be
the responsibility of the project leader and/or fieid investigators to judge its necsssicy and to ses this procsdure is
followed.

All vehicles should be equipped with trash bags and/or trash containers to faciiitate vehicie cleaning. All fieid
personne! are responsibie for kesping field vehicles clean by removing all trash and other debris before it
accumulates. All contaminated trash and equipment must be kept separate from ordinary trash and must de
disposed of properly on-site or upon return to appropriate fadiity for proper disposal

4.8 FIELD EQUIPMENT CLEANING PROCEDURES
438.1 General

Sufficent clean equipment should be transported to the field so that an eatire study can be conducted without
the need for field cleaning. However, this is not possible for some spedalized items of field equipmeat suck as
portable power augers (Little Beaver), well drilling rigs, soil coring rigs, and other large pieces of field equpment.
In addition, during particularly large scale studies, it is not practical or possible to transport to the fieid all of the
precleaned field equipment required. The following procsdures are to be utilized when equipment must be cieaned
in the field.

432 Egquipment Used for Routine Sample Collection Activities

For routine operations involving classic parameter analyses, water quality sampling squipmezt such as
emmerers, buckets, DO dunkers, dredges, bailers, etc. may be cleaned with sample or deionizzd water betwesa
sampiing locations. Heavy duty disposable paper towel or cloth may also be used reciprocally with sampie or
deionized water o clean equipment whea sample has any sticky product present. But the last step of cleaning
should be rinsing with sampie or deionized water. A brush may be used to remove deposits of material or sediment,
if necessary. If deionized water is used, water samolers should be flushes with sample at the next sampiing location
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before the sample is collected. It should be emphasized that these procsdures cannot be used to clean 2guipment

for the collecrion of samples for organic compounds or trace merals anaivses.

Flow measuring equipment such as wers, 5. . [f gages, veloaty meters, and other stream gaging equipmext may
be cleaned with tap water after use between measuring locations, if necessary.

483 Teflon, Stainiess Steel or Metal Equipment Used to Collect Sample for Organic Compounds and

Trace Metals Analyses*

L Clean with tap water and laboratory detergent using a brush if necsssary to remove partculate matter
and surface flms.
2 Rinse thoroughly with tap water.

Rinse thoroughly with deionized water.

L

4. Rinse twics with solvent.
5 Rinse thoroughly with organic-fres water and allow to air dry as long as possible.

6. If organic-fres water is not available, allow equipment to air dry as long as possible. Do pot rinse with
deionized or disulled water.

T Wrap with aluminum foil, if appropriate, to preveat contamination if equipment is going to be stored
or transported.
49 PREPARATION OF DISPOSABLE SAMPLE CONTAINERS
4.9.1 General

No sample container (with the exception of the glass and plastic compositing containers) will ever be reused.
All disposable sample containers will be stored in their original packing containers. When packages of uncapped
sample containers are opened, they will be piacsd in new plastic garbage bags and sealed to preveat contamination
during -ivrage. Specific precleaning instructions for disposable sample containers are given in the following
sections These instructions apply to precleaned disposabie sample containers whether they are purchased from a
contract: . or are precleaned by any appropriate personnel

492 One-Pint Storemore, One-Quart Storemore, One-Haif Gailon, and One-Gailon Plastic Containers for

n Demand, Nutrient assic_Inorganic, Suifide. and Cvanide Anailvses

Only new containers will be used.

493 One-Half and One-Gailon Amber Glass Bottles (Water Samples), 8-, 16-, and 32 -Ounce Clear Wide-

mouth Ja oil, Sediment, Sludge, and Concentrated Waste) With Teflon Lined Caps for Organic

Compounds (Exciuding Purgeables) and Metals Analysis

7t Wash bottles and jars, Teflon liners, and caps in hot tap water and laboratory detergent.

* - Portable power augers (such as the Little Beaver) or large soil boring or drill rigs should be cleaned as
outlined in Step 1 of Section 4.73 befors boring or driiling operations.
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Rinse thres umes with tap water.

Rinse with nitric acid sofution.*

Rinse thres times with deionized water.

Rinse bottles, jars, and liners (not caps) with solvenc.*
Oven drv bottles, jars, and liners at 125°C. Allow to cool
Place liners in caps and cap containers.

Store conlainers in contaminant-fres area.

40 mi Glass Vials for Water Samples (Purgeable Orzanic Compounds Analysis) and 250 mi Amber

Glass Narrow Necked Bottles for Water Samples (TOX Analysis) with Teflon Lined Septa; and 4-
Qunce (120 mi) Clear Wide-mouth Glass Jars with Teflon Liner for Soil Samples (Purgeable Organic
Compounds_Anaivsis)

Wash vials, bottles and jars, Teflon liners and septa, and caps in hot'tap water and laboratory detergent
(non-phosphate).

Rinse three tmes with hot tap water, and rinse thres times with deionized water.

Ovea dry at 125°C.

Allow all vials, bottles, jars, liners, and septa to cool in an eaclosed contaminant-fres eavironment.
Seal vials, bottles, and jars with iners or septa as apgropria[c and cap.

Store vials, bottles, and jars in a contaminant free area

One Liter Polvethviene Bottle for Metals and General Inoreanics

Wash polyethyiene bottles and caps in hot water with laboratory detergent.
Rinse both with nitric add solution.

Rinse three times with deionized water.

Invert bottles and dry in contaminant fres eavironmeat.

Cap bottles.

Store in contaminant fres area.

Some bottie cieaning contractors use pesticide grade methyleae chioride to solveat rinse sampie containers.
Also some of these contractors use 1:1 reageat grade nitric acd (o rinse sampie containers. For the purpose
of cleaning sample containers as outlined in Secton 493 and 493, both of these deviations from the
infcrmation contained in Section 4.12 are permitted.
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4.9.6 Containers for Conventionals, and Nitrogen and Phospherous Series

I Use new plastic or borosilicate glass bottles (1 liter mintmum).

’\)

Wash containers and caps with hot water.

Rinse with 1:1 sulfuric acd.

(93]

4. Rinse thres times with ASTM Type [ reagent water.

in

Air dry.
6. Cap bottles when dry.
4.10 EMERGENCY DISPOSABLE SAMPLE CONTAINER CLEANING

New one-pint or one-quart mason jars may be used to collect samples for analyses of organic compounds and
metals in waste and soil samples in an emergency. These containers would also. be accsptable on an emergency
basis for the collection of water samples for extractable and pesticide organic analyses, as well as metal analyses.

These jars cannot be used for the collecton of water samples for purgeable organic analvses.

The rubber sealing ring should not be in contact with the jar and aluminum foil should be used, if possible,
berwezn the jar and the sealing ring. If possible, the jar and aluminum foil should be nnsed with pesticides grade
methanol* and allowed to air dry before use. Several empty bottles and lids should be submitted to the laboratory
as blanks for quality control purposes.

* . Psstdde-grade petroleum ether or hexane may also be used. The specific solveat used should be specified.
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5.0 SAMPLING PROCEDURES

INTRODUCTION

T4l
[

This secton discusses practices and procsdures for use by DEC Bureau of Spiil Prevention and Response
(DEC BSPR) personnei or contractor during field operations to easure the collecton of represeatative samples.
All sampiing activicies conducted by DEC BSPR personnel or contractor are conducted with the expectation that
they will be used for enforcement purposes, unless specifically stated to the contrary in advames of the field
nvestigation. Therefore, the use of proper sampiing procedures cannot be over emphasized. The collection of
representative samples depeads upon:

° easuring that the sampie taken is truly represeatanive of the material or medium being sampled;

U using proper sampling, sample handling, preservadon, and quality control techniques;

L properly idenufying the collected samples and documenting their collection in permaneat field
records;

] maintaining sample chain-of-custody; and

° protecting the collected samples by properly packing and transporting (shipping) them to a
laboratory for analysis.

The objectives of this section are to present:

o general considerations that must be incorporated in all sampling operations conducted by the DEC
‘BSPR personnel or contractor;

o specific sampling site seiection and collecton procedures for individual media; and

L specific sampling quality assurance procsdures as well as equipment calibration and maintenance
requirements for sampling equipmenc.

GENERAL CONSIDERATIONS

tn
to

The following facrors and procsdures shall be considered and implemented in planning and conducting all
sampling operations with the specific objectives and scope of individuai site investigation. Representative sampling
sites are dependeat on the type of investigation being undertaken and are discussed under the sample proc=dures
for each medium lacer in this section. The type of sampling equipment to be used is also discussed in Section 3.0
and the sampling procedure in this section. Section 4.0 describes the squipmeat cleaning procsdures.

323 Sampiing Equipment Construction Material

The material that sampling =quipment is constructed of can affect sample analytical resuits. Materials must
not contaminate the sample being coilected and must be readily cleaned so that samples ars not cross-contaminated.
The standard materials for sampling cquipmext used for trace organic comrounds or metals analyses are, in order
of decreasing desirabilicy; Teflon, glass, stainless stee! and stesk

W

28 Selection of Parameters to be Measured

Parameters to be measurad are usually dictated by the purpose of an investigation and shouid be based on
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required monitoring conditions (NPDES or RCRA permits for example) or on the field investigator’s or requester’s
knowledge of the problem being investigated.

31253 Dissoived and Particuiate Sample Fractions
A water sample is generally composed of dissoived and particulate fraction. When it is necsssary to analyzs
samples for each fraction, instead of the total sample, it may be necsssary to filter the sample in the feld. Field

filtration should be conducted only for conveational analytical parameters or metals; samples that will be analyzed
for organic compounds shall not be filtered in the field.

Shok i Required Sampvie Voiumes

The volume of samples obtained should be sufficient to perform all required analyses with an additional
amount collected to provide for quality control needs, spiit samples, or repeat examinations. Individual aliquots of
a composite sample should be at least 100 miililiters in order to minimize sampie solids bias when using a peristaltic
pump.

Although the volume of sample required by contract laboratories depends on the analyses to be performed,
the amount of sample required for a complete water or wastewater analysis can be up to two gallons (7.6 leters)
for each laboratory receiving a sample. However, the laboratory recsiving the sample should be consulted for any
specific volume requirements.

The volumes of samples collected from waste sources at hazardous waste sites or samples from sourcss
which are known to be toxic should be kept to an absolute minimum.

The sample volume required for each analysis is the volume of the standard container less ullage (empty
space) required for sample mixing by laboratory persomnel and safe shipmeat of samples to the laboratory.
Sampiing personnei shall allow a minimum of ten perceat ullage in every sample container for this purpose. The
only exceptions are samples coilected for purgeabie organic analysis (YOA) or dissolved gases such as sulfides for
which sample containers must be completely filled.

SRS Selection and Proper Preparation of Sample Containers

The type of sample container is dictated by the analyses required. Standard sample containers to be used
by sampling personnei are preseated in Appendix 5X.1. Spedal sample container preparation requirements are in
Section 4.0.

2zh Sampie Preservation

Samples for some analyses must be preserved in order to maintain their integrity. Preservations required
for routine analyses of sampies are given in Appendix 5X.1. All samples should be preserved immediately upon
collection in the field. The only samples that should not be immediately preserved in the field are:

L] Sampies collected within a hazardous waste site that are known or thought to be highly contaminated
with toxic materials. Barrel, drum, closed container, spillage, or other source samvles from
hazardous waste sites are not to be preserved with any chemical. These samples may be preserved

with ics, if necessary.

L] Samples that have extremely low or high pH or samples that may generate poteatiaily dangerous
gases if they wers preserved using the procedures given in Appendix 5X.1.

. Well or ground water samples that contain visible sediment, that are not filtered in the fieid, shall
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not be preserved with nitric acid in the field. These sampies shall be preserved with ics and taken
to the laboratory for additional sample preparation.

° Samples for metais anaiysis which are (o be shipped as soon as possible. They shail noc be preserved
with nirric acd in excess of the amount speciied in Appeadix 5X3.

) Samples for purgeable organic compounds (VOA) analyses which are shipped by air shail not be
preserved with hydrochloric acd in excass of the amount specified in Appendix 3X5.

All samples preserved with chemicals shall be ciearly identified by indicating on the sample tag that the
sample is preserved. If the sampies are not preserved, field records shall indicate why.

32T Sample Hoiding Times

The elapsed time betwesn sampie coilection and initiaton of laboratory analyses must be within a prescribed
time frame for each individual analysis. Sample holding times for ail routine samples are shown in Appeadix 5X.1.

523 Sample Handling and Mixing

Once a sample has been collected, it may have to be split into separate containers for differeat analyses.
The best way to split liquid samples is to continually stir the sample conteats with a clean pipette or pre-cleaned
Teflon rod and allow the conteats to e alternately siphoned into respective sample containers using Teflon or PVC
(Tygon type) tubing. Teflon must be used when analyses for organic compounds or tracs metals are to be
conducted. Any device used for surring, or tubing used for siphoning, must be cleaned in the same manner as other
equipment (Section 4.0).

A true-split of soil, sediment, or sludge samples is almost impossible to accomplish under field conditions.
The more moisture samples contain, the more difficuit it is to splic them. Procsdures such as the one outlined in
Section 3.7.4.5 shouid be used to obuin a homogenous sample. Even when such procsdures are followed, the
sample shouid be considersd a duplicate and not a spiit sample.

After collection, all samples should be handled as few times as possible. Sample handling personnel should
use extreme care to easure thar samples are not contaminated. If samples are placed in an ice chest, personnel
should ensure that melted ics cannot cause sampie containers to become submerged, as this may resuit in sample
cross-contamination. Plastic bags, such as zip-lock bags, should be used to preveat coss-contamination when small
sample containers (e.g., YOA's or bacterial samples) are placed in ics chests.

529 Special Precautions for Trace Contaminant Sampling

Some compounds can be detected in the parts per billion and/or parts per trillion range. Extreme care must
be taken to prevent cross-contamination of these samples. The foilowing precautions shail be taken when tracs
contaminants are of concsmm:

. A dean pair of new, disposabie gloves will be worn sach tme a different point or location is
sampled;

° Sample containers for source samples or samples suspected of containing high concantrations of
contaminants shall be placed in separate plastic bags immediaceiy after coilecting, preserving, tagging,
ere.,

U If possible, ambieat sampies and source samples shouid be collected by different field teams. If

separate collection is not possible, all ambie=t samples shall be coilected first and piacsd in separate

Sl
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ice chests or smpping containers. Samples of waste or highly contaminated samples shali never be
placed in the same ics chest as environmeatal samples. It is good practice to eaclose waste or highly
contaminated samples in a plasuc bag before placing them in ice chests. Ics chests or shipt_;in;g
containers .for source samples or samples suspected of comfaining high concentratons of
contaminants shail be lined with new, clean, plastc bags.

° If possible, one member of the field team should take all the notes, fiil out tags, etc., while the other
member does all of the sampling.

. When sampling surface waters, the water sampie should always be collected before the sedimeat
sample is coflected.

L] Sample collecdon activities should procsed progressively from the least contaminated area to the
most contaminated -area (if this fact is known).

. Sampling personnel should use equipment constructed of Teflon, stainless steel, or glass that has
been properiy precieaned (Section 4.0) for collecting sampies for trace metals or organic compounds
analyses. Teflon or glass is preferred for collecting samples where trace metals are of concern.
Equipment constructed of plastic or PVC shall got be used to collecr samples for trace organic
compounds analyses.

32.10 Sample Identification

All samples will be fully documented, as outlined in Appeadix 5X.2, in the field records, on the fieid sample
chain-of-custody record, and on the sample tags.

5211 - Procedures for Identifving Potentiallv Hazardous Samples

Any sample either known or thought to be hazardous shouid be so identified on both the sample tag and
the field sample chain-of-custody shest. Information explaining the hazard, ie., corrosive, flammable, poison, etc.,
shall aiso be listed.

5212 Collection of Auxiliarv Data

All auxliary data such as flow measurements, photographs of sampling sites, meteorogical conditions, and
other observations shall be entered into field records when the auxiliary data are collected. Auxiliary dara relatve
to a particular sampling location should be collected as close to the sample collection time as possible. Specific
types of auxiliary data to collect for each medium sampled are discussed later in this section.

5213 Time_Records

All records of time shail be kept using local time in the 2400 hour time format and shall be recorded to the
nearest five minutes.

52.14 Transporting and Shipping of Samples

Samples may be hand defivered to the laboratory using government owned (or private) vehicles or they may
be shipped by common carrier. All sample handling personne! must be aware that certain samples are hazardous
materials and. as such, are regulated by the U.S. Department of Transportation under the Transportation Safety Act
of 1974. Thaese regulations are concained in Title 49, CFR, Parts 110-119. All DEC BSPR employess siail be aware
of and mest the regulations that have besa set up by the Transportation Safety Act of 1974 when shipping samples

by common carrier.

-
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SIZIES Sampie Chain-of-Custody

all sample handling personnel shall maintain chain-of-custody during ail fieid

DEC BSPR cmployess or
f-custody procedures used by DEC BSPR

investigations for all samples colleczed. The recommended sample chain-o
employess or contractor are given in Appendix 5X.2.



S DEFINITIONS
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373 Grab Sampie

A grab sample is an individual sample collected over a period of time geaerally not excesding 15 minutes.
A grab sample is aormally assocated with water or poiluted water sampling. However, soil, sediment. liquid
bazardous samples, etc., may also be considered grab samples. No particular time limit would appiv for the
collection of such samples.

i Grab samples are:
L Used to characterize the medium at a particular instant wn time; and
L Always associated with instantaneous water or polluted water flow data (where appropriate).
2 Grab sampling is conducted when:
L The water or polluted water stream is not continuous (e.Z., batch-discharges or intermitteat
flow); :
L The characteristic of the water or polluted stream are known to be constant or aeariy so;
° The sample is to be analyzed for parameters whose characteristics are likely to change

significantly with time, ie., dissolved gases, bacteria, etc.;

o The sample is to be collected for analysis of a parameter such as oil and grease where the
compositing procsss could significantly affect the actual concentration; and

° Data on maximum/minimum conceatrations are desired for a continuous water or poiluted
water stream. i

Analyses for which samples of water should always be collected by the DEC BSPR personnel or
contractor using the grab sample method or for which measurements shall be made in-situ include:

P)

pH phenol

temperature oil and grease

dissolved oxygen bacteria

suifide volatile organic compounds

chlorine residual spedific conductancs

other dissoived gases dissolved constituents in field filtered

samples (total-P, ortho-P, metals, ete.)

S:2 Composite Sample

532.1 Timed Composite - A sample containing some discrete samples in equal volume collected at egqual
time intervals over the compositing period. (A tmed composite may be coflected continuously). Timed composites
may be collected where water or polluted water flows vary widely and are not dampened by poiluted water treatmeat
units.

5322 Flow Proportional Composites - A sample containing some discrete samples coilected proportionaily
to the flow rate over the compositing period. Flow proportional samples may be collected where water or polluted
water flows vary widely and are not dampened by polluted water treatmeat units.
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5323 Timed and Flow Proportional Composite Samples - The following guidancs is given concsrning the
collection of composite samples:

i Composite samples are:
° “toilected when average concsatrations are of interest; and are
o aiways assocated with average flow data (where appropriate).

l\)

Composite sampling is used when:

® the water or polluted water stream is contnuous;

] it is necessary to calculate mass/unit time loadings; or when
L analyucal capabilities are limited.

A timed composite shall be collected as follows:

P)

° continuously; or
L with constant sample volume at a constant tme mterval between samples.
1. A flow proportional composite shall be coilected as follows:
° continuously, proportional to stream fow;
L with constant sample volume and with the time between samples proportonal to stream flow;
or
° at a constant time interval betwesn samples and with the sampie volume proportional to flow

at ime of sampling.

332.4 Areal Composite - A sample composited from individual grab samples collected on an areal or cross-
sectional basis. Areal composites shall be made up of equal volumes of grab samples. Each grab sample shall be
collected in an identical manner. Examples inciude sediment composites made up of quarter-point grab samples
from a stream, soil sampies from grid points on a grid system, water samples collected at various depths at the same
point or from quarter points in a stream, etc.

533 Split Sample

A split sample is a sample which has besn porticned o two or more coptainers from a single sample
confainer. Portioning assumes adequate mixing to assure the “split samples” are, for all practical purposes, identical.

533.4 Duplicate Samples

Duplicate samples are samples collected simuitaneousiy from the same sourc= under ideatical conditions into
separale containers.

533 Reference or Control Sampie

A sample collected upstream or upgradient from a sourcs or site to isolate the zfects of the sourcs or site
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on the particular ambient medium being sampled.
53.6 Background Sampie

A sample collected from an area, water body, or site similar to the one being studied, but located in an area
known or thought to be fres from poilutants of concern. '

39,77 ample Aliquot

A porton of a sample that is representanve of the entire sample.

==
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34 SPECIFIC SAMPLE COLLECTION QUALITY CONTROL PROCEDURES
341 Generai

This subsection provides guidelines for establishing quality controi proczdures for DEC BSPR sampling
activides. Spedfic guidelines for sample site selection, selection of sampling equipment, types of sampies to be
collected, standard sample collection procsdures, spediiic maintenance and caiibration procedures for sampiing
squipment, and other considerations are presented for each medium laer in this Section. Specific recommendations
for all sampling activities are presented in Section 3.2. Adherencs to the standard operating procsdures outlined
in this section form the basis for the DEC BSPR sampling quality assurancs program.

342 Experience Regquirements

There is no substitute for field experience. Therefore, all employess shall have field experience before they
are permitted to select sampling sites. This field experience shall be gained by on-the-job training using the "buddy”
svstem. Each new employee shall accompany an experienced employes on as many different types of field studies
as possible. During this training period, the new employes will be permitted to perform all facets of field
investigations, including sampling, under the direction and supervision of qualified technical staff.

n

43 Traceability Requirements

All sample collection activities shail be tracsable through field records to the person collecting the sample
and to the specific piece of sampling equipment (where appropriate) used to collect that sample. All maintenance
and calibration records for sampling equipment (where appropriate) shail be kept so that they are similarly
traczable.

544 Measurement of Reiative Sampling Precision

The following duplicate sampling procedures shail be used during the collection of samples as a refative
measure of the precision of the sample coilection procsss. Duplicate grab and composite samples shall be coilected
~ during all major investigations and studies conducted by the DEC BSPR. No more than ten percent of all sampies
shall be collected in duplicace. These duplicates shall be collected at the same time, using the same procsdures, the
same equipmeat, and in the same types of containers as the required samples. They shall aiso be preserved in the
same manner and submitted for the same analyses as the required samples. The collection of duplicate composite
samples shall require the installation of duplicate automatic sampler setups if automatic samplers are used for
sample coilection. Duplicate sample data shall be reported to the quality assurance officer or his designes.

These data will be periodically examined to determine if any problems are evidear with specific types of
media samples or with the procsdures used by spedific sample handling personnel. The Quality Assurance Officer
wiil advise the appropriate Section Chiefs of any problems encountered so that corrective action can be takea.

n

435 Measurement of Sample Handling Elfectiveness

The effectiveness of sampling handling personne!’s sample handling techniques will be monitored by utilizing
preserved and unpreserved field blank samples. These blank samples will be prepared by DEC BSPR personnel
or proper suppliers. These blank samples will be handled as follows:

L Water Sample Organic Trip Blank - Two sealed presesved (or unpreserved if appropriate) VOA wals
and one sealed container each for other organic compounds will be transported to the field. These
samples will be handled and treated by sampling personnei in the same manner as the other samples
collecrzd for organic compounds analysis on that particular study. These samples will be cleariy
ideatified on sample tags and Chain-of-Custody Records as trip blanks. These water sampie trip
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blanks will also be used to monitor the effectiveness of sample handling techniques where sampies
other than water, Le., sludge, soil, sediment, tc. are collected. At least one set of trip blanks wiil
be used on every study where samples for organic compounds analyses will be conducted.

° Metals and General Inorganic Preservation Blanks - Metals and general inorganic sampie containers
filled with blank water will be transported to the field and treated in the same manner as other like
samples. These blank samples will be preserved and submitted for the same analyses as the other
samples collected. These samples will be clearly ideatified as preservatives blanks on sample tags
and in the Chain-of-Custody Record(s). At least one preservative blank for each type of sampie
should be collected on non-routine field investigations. A minimum of one preservative blank should
be prepared at the beginning and at the end of all major field investigations (20 sampies or more).
At least one preservauve blank for each type of sampie should be prepared once per quarter for

routine inspections.

° Automatic Sampler Blanks - The procedure for collecting automatic sampler blanks is given
separately at its own category of automatic sampling. In general, cleaning procedures outlined in
Secton 4.0 should be adequate to insure sample integrity. However, it is the standard practics of
the DEC BSPR to submit automatic sampler blanks for analysis when automatic samplers are used
to collect samples for organic compounds analyses. Automatic sampler blanks for other standard
analyses shall be submitted at least once per quarter.

The DEC BSPR will advise the Quality Assurance Officer when trip blanks or preservative blanks are
unacceptably contaminated. The Quality Assurance Officer will immediately initiate an investigation to determine
the cause of the problem. The results of this investigation will be promptly reported to the appropriate Section
Chiefs so that corrective action can be initiated.

54.6 ‘Measurement of Sample Container, Sample Equipment, and Cleaning Procedure Integrity

Specific quality control procsdures are outlined in Scction 4.0.

5.4.7 3 Special Quality Control Procedures for Water Samples for Extmc;gble, Pesticide, or Herbicide
Oreanic Compounds Anailvses

Sampling personnel shall submit duplicate water samples for extractable organic, pesticide, and/or herbicde
organic compounds analyses from one sampling location per project. This sampie should be collected from a
location expected to be relatively free from contamination, since this sample will be used for laboratory qualicy
control purposes. The duplicate sample should be clearly identified as “Duplicate Sample for Matrix Spike” cn the
sample tag, in the Chain-of-Custody Record, in the field logbook. This procsdure shall be followed for all DEC
BSPR projects where water samples are collected for the indicated organic compounds analyses, whether the
samples are submitted to the contracted lab or other certified laboratory.
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GROUNDWATER SANMPLING
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General

Groundwater sampilng may be required for a variety of reasons, suca as examining potable or industrial
water supplies, checking for and/or tracking contaminant piume movement in the vicinity of a land disposal or spill
site, RCRA compliance monitoring , or examining a site where historical information is minimal or non-existeat,
but where it is thought groundwater contamination could have occurred.

Groundwater is usually sampled from a monitoring well, either temporarily or permaneady mstalled.
However, it can also be sampled anywhere groundwater is preseat, as in a pit or a dug or drilled hole.

Occasionally, a well will not be in the ideal location to obtain the sampie nesded. For example, a weil may
ot be ideally located for tracking a contaminant piume. In that case, a weil will have to be installed, and it may
be either temporary or permanent. An experiencsd and knowledgeable person, preferably a hydrogeologist, will be
needed to locate a place for the well and to supervise its installation so that the samples uitimately collected will
be representative of the groundwater.

332 Site Sejection

The relationship of the following factors to potential pollution sourcss shall be considered and evaluated
when selecting groundwater sampling sites; the direction of groundwater flow; depth of groundwater; thickness of
the aquifer (if applicable); type of stratigraphy; presence of perched water tables; types of soils; depth of bedrock;
type of vegetaton; surface drainage patterns; type of topography; and general land use. Surface feamures such as
rock outcrops, seeps, Springs, streams, rivers, and wet areas should also be comsidered (14). The area of interest
should be located on an aerial photograph, a USGS 75 minute quadrangle map, a USDA soils map, and/or any
other appropriate map that shows topography and general relationships between surface feamures. Aerial
photographs can usually be obtained at the local Agricuftural Stabiiization Conservation Service Offics or the local
county tax offics. USGS 7.5 minute quadrangle maps can be acquired from the State Departmeat of Transportation
or from the USGS, and soils maps from the USDA-SCS. A visual inspecdon of the area may be sufficient to
evaluate and determine the surface conditions and their relationship to the subsurfacs conditions (14). In some
cases, surface conditions and subsurface conditions cannot be correiated by site inspection or reconnaissancs. When
this occurs, a more detailed study, possibly involving test drilling, wiil have to be conducted.

It is excremely important to sampie the unconfined or surficial aquifer downgradient of potential pollution
sources or spills to determine if this aquifer has been affected. Generally the direction of groundwater flow can be
estimated by two vectors - one in the dirsction of surface water flow (i.e, downstream) and another toward the
surface water stream or river, if preseat The relative magnitude of these vectors will vary according to site
conditions and in some instancss, both direction and magnitnde may be changed by construction activities. If both
shallow and desp aquifers are involved in the zone of interest, a screeaing study will reveal whether or not the deep
aquifer needs to be sampled and/or if a more detailed study is required. To adequately assess subsurfacs conditions,
a minimum of three wells are required, one in the upgradient portion of the area of interest, one in the middle
portion, and one in the downgradient portion. In some cases, a more compiex system of wells may be nezded to
define the subsurface conditions. Site conditions and the scope of the project will determine the total numbper of
wells required. Existing wells should be used whenever possible. Where well installation is necsssary, the wells
should be installed according to the following procsdures.

§33 Monitoring Well Installation

Wells shall be dug, driven, drilled, or bored depending on the scope of work. Hand equipment suca as
augers, post hole diggers, picks, and shovels can be used to dig shallow wells in soft sotis. Wells can be installed
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by driving a piece of casing connected to a well point into the ground with an axe, sledge hammer, or mechanical
or power device. Power equipment such as dniling rigs can be used to drill or auger wells in all types of soils and
to any deptch.

Where feasible the following procsdures shall be used for weil inszallation:

5353.1 Temporary Monitoring Wells - For very shallow wells (15 fest) in soft material, hand augers or smail
portable power augers shall be used for boring. A temporary well casing with a well scresn attached shall be
instailed as soon as the hole is augured.

For desper temporary wells, larger well driling equipment should be used with a hollow stem auger
wherever possible. The use of a hollow stem auger prevents cave-in of the hole during driiling, ailows for the
collection of soil samples at various depths during the drilling operation, and may serve as a temporary casing for
the well. In some cases the bottom of the auger will become plugged and not allow water to flow into the casing.
When this happens, the anger should be pulled and the hole allowed to fill with water. A well casing can be
nstalled if caving occurs.

When the water table is 25 to 30 feet desp, permanent well installation procsdures should be considered.

3532 Permanent Monitoring Well - Permanent monitoring wells shall be installed using kollow stem augers
or continuous flight augers in soil and by standard rock coring procedures wien drilling in rock. Where site
conditions do not warrant the use of augers, alternate drilling methods such as straight rotary by using mud as a
drilling fluid, or air rotary can be used. When muds are used in the drilling, a sample of the mud shall be collected
for appropriate analyses. Casings with well screens shall be instailed in unconsolidated and semi-consolidated soils
to prevent soil and other foreign material from entering the well during pumping. Screens may or may not be
required for wells in rock. The space swrrounding the scresn should be back filled with sand and filter pack and
the remainder-of the spacs surrounding the casing above the screen should be backfilled with natural clay, bentonite
and/or cement bentonite grout, depending on the conditions at the site. Stainless steel well casings are preferred
if samples are to be collected for organic compounds analyses. PVC casings are not acceptable where organic
confaminants are a concsrn or under extremely corrosive conditions (18).

5533 Monitoring Well Security - Wells should be capped and locked at the conclusion of installation or
sampling for future use, or if the well will not be used in the furre, it should be properly abandoned by backfilling
with suitable permanent fill materials such as concrete, bentonite, compatible soil, or a combination of these
materials (15).

354 Monitoring Well Development

All permaneantly installed wells shall be adequately developed prior to mitial sampling efforts (14). Adequate
development shouid eliminate all fine matesial from the area of the well screen and allow for the collection of a
sample which is fres of suspended materials, Wells installed by “wet drilling” where drilling muds ars used shall be
developed so that residual drilling muds will not settle around the well scresas or in the surrounding soi and

contaminate future sampling.

Various methods may be used to deveiop wells. These methods consist of suction lift pumping (pitc':i'ler,
ceatrifugal, roller, piston, peristaltic pumps), pressurs ejection pumping, submersible pumping, surge blocks, bailing,
and arr lift pumping (15, 16, 17).

335 Purging Equipment and Techniques

555.1 Genernl - Wells shall be purged befors taking samples in order to clear the well of stagnant water
which has besn standing in the well casing and may not be represeatative of aquifer conditions. One method of
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purging is to pump the well until thres to five times the volume of standing water in the weil has besa removed.
A second method is to pump the well until the spedific conductance, temperature and pH of the groundwater
stabilizes. Normaily, a combination of the two methods is emploved (ie., specific conductance, temperarure, and
pH are measured at intervals and a record of the volume purged is monitored). If a weil is pumped drv, this
constitutes an adequate purge and the weil can be sampied following recovery (15, 17).

53552 Equipment Available - Monitoring well purging is accompiished by using in-place plumbing/pumps
or when in-place pumps are not available, by using a proper equipment, such as peristaltic, murbine, bladder,
cearrifugal, or other appropriate pump, depending on well depth. A Teflon, closed top bailer may be used for
purging; however, bailing stirs up sediment in the well and tends to increase turbidity. Thus pumping is preferred.

Other monitoring squipment used during purging includes water level indicators, pH meters, thermometers,
and conductivity bridges.

535353 Purging Technigues (Wells Without Plumbing or in Place Pumps)

535431 General - For permanently installed wells, the depth of water shall be determined (if possibie)
before purging. This can be accomplished by artaching a weight on the end of tape and lowering it info the weil
until it touches the water, or by use of a mechanical or electrical water level indicator. Operating personne! shail
exercise extreme caution during this procedure to prevent contamination of the well. This is a critical concern when
samples for trace organic compounds or metals analyses are collected.

55532 Using Pumups to Purge - When suction lift or ceatrifugal pumps are used, only the intake line
is placed into the water column. To minimize contamination, the line placed inro the water is either standard
cleaned Teflon (ses Section 4.0), in the case of the suction lift pumps, or standard cleaned stainless ste=l pipe
attached to a hose, when centrifugal pumps are used.

When submersible pumps (bladder, turbine, displacsment, stc.) are used, the pump itseif is lowered into the
water column.

S45.5.3:3 Using Bailers to Purge - Standard cleaned (Section 4.0) dosed-top bailers with nylon rope
are lowered into the top of the water column, allowed to fiil and be removed, and the water is discarded.

Cleaning and decontamination materials are specifically mentioned as having to be collected and disposed
of properly in Section 4.1.6. Purge water should be held in drums, labeled for each well, then disposed of properly
n accordance with water quality laboratory resalts.

55334 Field Care of Purging Equipment - Regardless of which method is used for purging, new
aluminum foil or piastic shesting shall be placsd on the ground surfacs around the weil casing. This is done to
prevent contamination of the pumps, hoses, ropes, ¢tc. in the event they need to be placed on the ground during
the purging or accidentally come into contact with the ground surfacs.

It is preferable that hoses used in purging that come into contact with the groundwater be kept on a spool,
both during transporting and during field use, to further minimize contamination from the transportation vehicle
or ground surfacs.

553533 Purging Entire Water Column - The pump/hose assembly or bailer used in purging should
be lowered into the top of the standing water column and oot desp into the column. This is done so that the
purging will *pull” water from the formation into the scresned area of the well and up through the casing so that
the entire static volume can be removed. If the pump was placed desp into the water coiumn, the water above the
pump may not be removed, and the subseguent sampies collected may not be represeatative of the groundwater.



To minimize cross contamination betwesn wells, no more than thres to five fest of hose should be lowered
into the water column. If the recovery of the well is at least as fast as the pump rate, the pump may be left hanging
at the inirial levei until an adequate volume has besn purged. If the pump rate excezds the recovery rate of the weil
the pump will have to be lowered, as nezded, to accommadate the draw-down.

After the pump is removed from the well, all wetted portions of the hose and the pump shall be cleaned
as outlined in Section 4.0. ;

Careful consideration shall be given to using pumps to purge wells which are excsssively contaminated with
oily compounds, because it may be difficuit to adequately decontaminate severely contaminated pumps under field
conditions. When wells such as this are encountersd, alternative purging methods, such as bailers, should be
considered.

Gk Purging Techniques - Wells With in-Place Plumbing
555441 General - In-place plumbing is found at water treatmeant plants, industrial water supply wells,

private residences, etc. The objective of purging is the same as with monitoring wells without in-placs pumps - to
ultimately collect a sample representative of the groundwater.

The volume to be purged depeads on several factors: whether the pumps are running continuously or
intermittently, how close to the source the sample can be collected, and the preseacs of any storage/pressure tanks
betwesn the sampling point and the pump. If storage/pressure tanks are present, an adequate volume must be
purged to totally exchange the volume of water in the tank.

55542 Continuousiv Running Pumps - If the pump runs continuously, and the sample can be
collected prior to a storage/pressure tank, no purge, other than opening a valve and allowing it to flush for a few

minutes, is necsssary.

If the pump runs continuously, and a storage/pressure tank is located ahead of the sample location, the
purge must include the entire storage volume to be sure that a sampie representative of the goundwater will be
collected.

55343 Intermittently Running Pumps - If the pump runs intermictently, it is necessary to determine
the volume to be purged, including storage/pressure tanks that are located ahead of the sampling location.

The pump should then be run continuously until the required volume has been purged.

35.6 Sampling Equipment and Techniques

535.6.1 Equipment Availabie - Sampling equipment which can be used includes closed-top bailers and the
peristaltic pump/vacuum jug assembly.

Other monitoring equipment used during sampling mciudes water level indicators, pH mezers, thermometers,
and conductivity brides. '

55.62 Sampling Techniques - Weils With in Place Plumbing - Following purging, samples should be
collected from a valve or cold water tap as near to the weil as possible. Samples should be collected directly mto
the appropriate containers (ses recommended Sample Containers, Appeadix 53X.1). Also, refer to the Potable Water
Supply discussion in Section 3.6.

55.63 Sampling Techniques - Wells Without Plumbing - Following purging, samples should be collected
using a peristaltic pump - vacuum jug procegure, if possibie, or with a ciosed top bailer. The pump used for purging
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generaily should not be used for sampiing. When the peristaitic pump is used, samples for purgeable organic
compounds should be collected usmg a bailer or by allowing the Teflon tube to fill and then aﬂowmg the water 0
drain into the sample vials. All equipment shall be cleaned using the procedures descrived in Section 4.0. Also,
refer to the Potable Water Supply discussion, Section 3.6, for additional information.

When bailing, new foil or piastic sheeting shouid be placed on the ground around each well ta prevenc
contamination of sampling equipment in the event any equipment is dropped or otherwise comes in comtact with
the ground. Braided nylon cord may be used to haul the baifer if the nylon cord is used only one Ume and thea
discarded. Teflon coated wire, singie strand stainless stes! wire, or monofilament are acceptable for hauling bailers

and may be decontaminated for reuse.

LT Special Sample Collection Procedures

55.7.1 Trace Qrganic Compounds and Metals - Special sampie handling procedures shall be instimted when
tracs organic compounds and metals samples are bemg collected. All samphng equipment, including pumps, bailers,
driiling equipment, water level measurement equipment, etc., which come into contact with the water in the well
must be cleaned in accordance with the cleaning procedures described in Section 4.0. Synthetic driiling mud (L.e.,
Revert) should not be used whea constructing weils which will be used for trace organic compounds and merals
sampling. Pumps shall not be used for sampling, unless the interior and exterior portions of the pump and discharge
hoses can be thoroughly cleaned. Blanks should be collected to determine the adequacy of cleaning prior to
collection of any sample using a pump. Peristaitic pumps using Teflon tubing and a Teflon insert can be used to
collect samples without the sample coming into contact with the pump. This is accomplished by placing the Teflon
insert into the opening at a standard cleaned gailon glass container (Secton 4.0). The Teilon tubing connects the
confainer to the pump and sampie source. The pump creates a vacuum in the container, thereby drawing the sampie
into the container without coming into contact with the pump tubing. Samples for purgeable organic compounds
analyses shail be collected with well bailers or by allowing the Teflon tube to fill and then allowing the water to
drain into sammple collection vials. The procedures given in the General Considerations, Special Precautions for
Trace Contaminant Sampiing (Section 3.2) shall be foilowed.

[ll
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5.5.72 Filtering - As a standard DEC BSPR policy, groundwater samples shouid not be filtered in the field.
However, if required by RCRA regulations, thea both filtered and non-fiitered sampies will be submitted for
analyses. Proper well installation and developmeat as well as proper well purging technique should minimize the
turbidity of samples. Whenever xiremeiy high conceatrations of sediment are preseat in a well sample, the aliquot
of the sample for metals analyses should not be preserved withour first being fitered. Wheznever samples for
dissolved metals analyses are collected, an additional sample, unfiltered and acid preserved will also be collected
for total metals analyses. Samples for analyses of organic compounds shall never be filtered. Whea samples are
being filtered in the field, the filter apparatus must be cleaned (Section 4.0) and samples must be filtered properly.

55.73 Bacterial Sampling - Whenever wells (normally potabie wells) are sampied for bacteriological
parameters, care must be taken to easure the sterility of all sampling equipment and all other equipment entering
the well. Further information regarding bacteriological sampling is available in Sampling for Qrganic Chemicals and
Microorganisms in the Subsurfacs (19) as well as References 4 and 3.

3358 ific Sampling Equipment Quality Assurance Techniques

All equipment used to collect groundwatc‘ sampies shall be cleaned as outlined in Section 4.0 and repaired,
if necsssary, before being stored at the conciusion of field studies.

All equipment shall be tested before being issued for Geld studies.

Cleaning procsdures conductzd in the field (Section 4.0) or field repairs shall be thoroughly documented in
field records.
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53.9 Auxiliarv Data Collection

Water table measurements from the top of the well casings (referenced to Nadomal Geodetic Vertical
Darmum) in permanent wells, and ground surfacs elevation in temporary weils should be made to determine the
general direction of groundwater flow and gradient. Traced dyes and thermal detection methods can be used to
determine direction and velodues of flow (14). Also, a study of the general topography and drainage patterns wiil
generally indicate direction of groundwater flow.

Water table measurements shail not be taken until the water table has stabilized, preferably 24 hours after
well installation for permanent wells (20). The ground surfacs elevation at the wells should be determined by
standard engineering survey practices.

In addition to water level measurements, the pumping rate used to purge a well, the volume of water in
wells, and drillers logs are examples of auxiliary data that should be collected during groundwater sampling actvities.
This information should be documented in field records. Methodology for obtaining these data are given in the
following sections. -

Temperature, specific conductancs, and pH shall be measured cach time a well is sampled. This information
is generally obtained during the purging process to evaluate the adequacy of the purging procedure. In this situation,
the final measurements for these parameters prior to sampling shall be considered the measurement of record for
the well. If these parameters were not evaluated during purging, they shall be obtained prior to sampling.

53.9.1 Well Pumping Rate - Bucket/Stop Watch Method - The pumping rate of a pump can be determined

by collecting the flow of water from the pump in a bucket of known volume and timing how long it takes to fil the
bucket. The results should be flow rate in gallons per minute. This method shall be used only with pumps with a
constant pump rate, such as gasoline powered or electric submersible pumps. It should not be used with bartery
powered pumps. As the batteries lose their charge, the pump rate decreases so that pumping time caiculations using
mitial, high pump rates are erroneously short.

5592 Volume of Water in Wells - In order to purge wells, the volume of water in the weil shouid be -

known. To determine the volume, the following method shouid be used; measure the distance from the bottom of
the well to the static water level, then measure the inside diameter of the well or casing. Obtain the volume of the
well by the formula;

V = 0.041 d¢’h Where: h = depth of water in feet
d = diameter of well in inches
V = volume of water in gallons

If preferred, a quick reference nomograph or table may be used.

5593 Driller's Log - It is imperative that drilling logs be concise, complete, and described in 2 manner that
is easily understood to all who read them. The following items shail be included in the logging daca:

kole sumber and location;

descripton of soils and subsurface conditions (if applicable);

type of drilling equipment, driller, and drilling company (if applicable);
method of drilling;

type and size of casing;

type and size of well screen;

depth to well scresx;

type of pump and pumping rate;

drilling and sampling times;
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depth to water table, and date and time measured;

types of samples taken and depths at which the sample was taken;
volume of water purged;

type of well (permanent or temporary);

type of sampling equipment and/or cleaning procsdure; and
depth of sampling and descripdon (if applicable).

Additional groundwater refated data can be obtained from most local, state, and federal agencies dealing
with water resourcss. Some sites require well driilers to be licsnsed, and all work performed on wells must be
reported to the state on prescribed forms. These forms are available to the public, so a study of wells installed in
the area of interest will provide background information as to the subsurface conditions. State geological surveys,
as well as the USGS, have various types of water related papers and reports on all phases of groundwater studies
in each state. City and county governmeats usuaily have deparoments that deal with warer refated projects that may
provide data for the local area. Federal agendes such as the U.S. Army Corps of Enginesrs, the Bureau of
Reclamarion, U.S. Forest Servics, Scencs and Education Administration, and the U.S. Public Health Service have
water programs and may provide data. Other sourcss inciude the Bureau of Mines, colleges, universities, and
technical socetes suca as the American Association of Petroleum Geologists, American Instumte of Mining and
Metallurgical Enginesrs, National Water Well Association, Association of Enginesring Geologists, and Geological
Socety of America (14,21). :



.5 SAMPLING OF POTABLE WATER SUPPLIES

(913
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b1 General

When sampling potable water supplies, utmost care must be taken to insure that sampies are represeatadve
of the water supply being sampled. This is important ot only from a technical and public health perspective, but
also from a public relations standpoint. Poor sampling techniques may result in incorrect results (either not
detecting a compound which is present or by contaminating the sample and falsely indicating a compound which is
aot present). If incorrect results are disclosed to the public, it may be very difficuit to change public opinion when
correct results are reported.

362 ampling Site Selection/Sampling Techniques

Even though the same care and techmiques used in groundwater, etc., sampling (including thorough
documentation of location, date, time, etc.) are used by sampling personne! in potable water supply sampling, there
are czrtain additional special procsdures which shail be used.

Whea water samples are collected from wells, either by mechanical or band pumping, the wells must be
purged before the sample is collected (ses Section 535 for groundwater sampling methods). This procedure insures
that water in the well field is sampied, not the standing water in the pump or holding tank. As a rule of thumb, at
least one volume of water in the well casing and storage tank should be evacuated (ses Section 5.3535.4 for more
details). This also insures that any contaminants that might have entered the area of the tap from external sourcss
are flushed away (19).

Porable water samplies shail be representative of the water quality within a given amount of the distribution
network. Taps selected for sample collection should be supplied with water from a service pipe connected directly
to a water main in the segment of interest and should not be separated from the segmeant of interest by a storage
tank. The sampiing tap must be protected from exterior contamination assodated with being too close to the sink
bottom or to the ground. Contaminated water or soil from the faucet exterior may enter the bottle during the
collecting procedure since it is difficuit to place a bottle under a low tap without grazing the neck interior against
the outside faucet surface. Leaking taps that allow water to flow out from around the stem of the vaive handle and
down the outside of the faucst, or taps in which water tends to run up on the outside of the lip, are to be avoided
as sampling locations. Aerator, strainer, and hose attachments on the tap must be removed before sampling. These
devices can harbor a bacterial population if they are not cleaned routinely or replaced when worn or cracked.
Wheznever a steady stream of water cannot be obtained from taps, after such devices are removed, a more suitable
tap shall be sought. Taps where the water flow is not steady should be avoided because temporary fluctuation in
line pressure may cause sheets of microbial growth that are lodged in some pipe section or faucet comnection to
break loose and contaminate the sample. The cold water tap should be opened for two or thres minutes or for
suffictient time to permit clearing of the service line. A smooth-flowing water stream at moderate pressure without
splashing should be obtained. Then, without changing the water flow which could disiodge some particies in the
faucst, the samples can be collected (19).

Rzgardless of the type of sample bottle being used, the bottle cap should not be placed on the ground or
in a pocket. Instead, hold the bottle in one hand and the cap in the other, kecping the bottle cap right side up
(threads down) and using care not to touch the inside of the cap. Exercse carc not to losc the Teflon liner in
certain bottle caps. Avoid contaminating the sample bottle with fingers or permitting the faucst to touca the inside
of the bottle. When sampling for bacterial conteat, the bottle should not be rinsed before use. This may aot only
contaminate the bottle, but also remove the thiosulfate dechiorinating agent (if used). Whea filling any container,
care should be taken so splashed drops of water from the ground or sink do not eater into cither the bottle or cap.
In order to avoid disiodging particles in the pipe or valve, do not adjust the stream flow while sampling.
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When sampiing at a water treatment plant, samples shouid be collected both from the raw water suppiy and
after chiorination.

Duplicate samples will always be collected for VOA and bacterial analyses. Single samples may be collected
for extraczable organic compounds, metals, phenol, cyanide, and conventional parameter analyses. The procadures
given in Section 52.9 (Special Precautions for Trace Contamination Sampling) and in the Section 5.6.2.1 below
(Purgeable Organic Compounds Sample Coilection) shall always be followed when potable water supplies are
sampled.

DEC BSPR or contractor shall always obtain the name(s) of the resident or water supply owner/operator
and the resident’s exact maiiing address, as well as the resideat’s home and work telephone numbers. The
information is required so that the resideats or water supply owner/operators can be informed of the results of the

sampling program.

5.62.1 Purgeable Organic Compounds Analyses (VOA) - Samples to be anaiyzed for purgeable organic
compounds shouid be stored in 40 mi septum vials with screw caps that have a Teflon lined silicone disk in the cap

to prevent contamination and loss of the sample through the cap. The disks should be plac=d in the caps (Teflon
in contact with the sample) in the laboratory prior to the beginning of the sampling program.

When sampling for purgeable organic compounds, duplicate samples should always be collected from each
location. The imvestigator should determine if the water to be sampled contains chlorine. If the water contains no
chiorine, two 40-ml vials containing four drops of concsntrated HCl shouid be filled with the sample and labeled
PA (preserved acid). If the sampie contains no chlorine and onlv if it will be analyzed within 24 hours, the HCl
preservation is not necessary. If the water contains chlorine, the following sampling and preservation procsdure
should be followed:

L - Fill a 4-ouncs (120 ml) sod VOA sampling container containing 0.008 percent sodium thiosulfate
with the water sample. Cap and mix thoroughly but geady by swirfing to eliminate residual chlorine.
Transfer the sampie to two 40-ml VOA vials containing four drops of conceatrated HCI*. Label 40-
ml vials - PTA (preserved/sodium thiosulfate/acid). i 2

* The sodium thiosulfate preservatives must be added in this order and in two separate steps because HCl reacts
with sodium thiosulfate.

The purgeable organics vials (40-ml) should be completely filled to prevent volatilization, and extreme
caution should be exercised when fiiling a vial to avoid any turbulencs which could aiso producs volatilization. The
sample should be carefully poured down the side of the vial to minimize turbulence. As a rule, it is best to geatly
pour the last few drops into the vial so that surface teasion holds the water in a "convex meniscus”. The cap is then
applied and some overflow is lost, but air space in the bottle is eliminated. After capping, turn the bottle over and
tap it to check for bubbles; if any are present, repeat the procsdure.

Sampling and preservation containers should be prelabeled (iz., PA, PT, or PTA) prior to any field acuvities.
This will reducs the chancss of confusion during sampling activities by the investigadon team.

3.63 ampling Equipment/Specific Samplin uiopment Qualitv Assurance Technigques

Sampling equipment and specific equipment quality assurancs tecamiques are contained in Section 55
(Groundwater Sampling).
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S SOIL SAMPLING
7l General

The objective of this section is to give general guidancs for the collection of soil samples during field
investigations. Guidance for preparing soil sampiing protocols, including statistical sampiing methodology ars
included in the EPA pubiication "Preparaton of Soil Sampling Protocol, Techniques and Strategies” (22).

372 Sampling Location/Site Selection

Any site selected for soll sampling shall be strategically located in order to collect a representative fraction
of the soils with the minimum number of sampies and amount of effort. A surfacs inspection of the subject area
shall be made to locate pertinent fearures (e.g., rock outcrops, drainage patterns, surface runoff, ponds, lakes, wet
areas, sesps, springs, permanent structures, fill areas, erosional areas, depositional areas, etc.) and to evaluate the
reiationship betwesn these features and potential sourcss of polludon. The location of sedimeat depositional areas
are good indicators of surface runoff direction. If the direction of surface runoff or drainage is difficult to detect,
observation of new depositions or sediment movement following a rain may prove helpful in establishing this
direction. The spreading or fanning of the sediment body will indicate direction of flow.

In most instancss, the first investigation of a site will be a reconnaissancs type survey. Soil sampling in these
instancas will generally be confined to surface or near-surfacs soils and/or sediments with hand equipment. For
screening purposes, sampling of this type should be conducted in depositional areas on the periphiery of the study
area, primarily at the downstream or downgradient portion(s) of the area of interest; however, an upgradient
location should also be selected for obtaining background and/or control samples. Investigators should be aware
that sampling in depositional areas teads to bias the sampling toward elevared concentrations, which is useful as a
screening tool, but shouid not be construed as representative of the area conditions.

More in-depth investigations are usually conducted after a prefiminary study or reconnaissance survey has
been completed. Review of previous investigations will aid in selection of suitable sampling locations, and these
studies should be examined when the study plan for the more detailed study is prepared. The pumber of samples
and the number of test pits and/or borings and the specific depth that samples are collected will vary according to
the site conditons and the scope of the investigation. A determination of soil sample number and location based

on statistical concspt is discussed in Section 6B.1.

Ll Eguipment Available

The following equipment is avaiiable for field use in soil sampling: stainless steel spoons; stainless stesi hand
augers; stainless steel shovels; Shelby tubes; portable power augers (Little Beaver); stainless stesl scoops; glass pans;
and drill rigs and associated equipment (i.e., split spoon samplers), wiich may, on occasion, be rented or borrowed
for spedal projects.

tn

.4 Sampling Techniques

5.7.4.1 General - Sampling is often conducted in areas where a vegetative turf has been established. In these
cases a clean stainless stesl shovel should be used to carefully remove the turf so that it may be replacsd at the
conclusion of sampling. When the soil sample is obtained, it should be deposited into a giass pan for mixing (or
compositing, if appiicable) prior to filling in the sample containers. Mixing of the soil sample for non-volauie or
non-semi volatile chemical analysis should be performed in accordance with the procsdures outlined in Section
5.7.43. If an undisturbed sample is ne=ded, the Sheiby tube sampler may be used as described in Section 3.7.4.2.

If practical, and at the project leader’s discretion, all treaches or holes that were excavated for sampling
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should be filled in and the turf repiaced.

3.7.42 Surface Seil Sampiing - Prior to sampling, leaves, grass, and surfacs debris should be removed from
the area to be sampled using a clean stainless stesi spoon or shovel. Surface soil sampies shail then be coilected
using a precleaned, stainless stee! scoop or spoon.

5.7.43 Shallow Subsurface Soil Sampling - Shallow subsurfacs soil samples may be collected by digging a
hole or treach with a stainless stes! shovel, then removing all of the loose soil and collecting a sample at the desired
depth using a stainless steel spoon, a stainless stee! hand auger, or a Sheiby tbe.

The stainless steel hand auger consists of three basic parts: (1) the bucket, (2) extension, and (3) handle.
At the bottom exnd of the bucket are two cutting edges. The extensions are thres fest long. When sampiing desper
subsurfacs soil (Section 3.7.4.4), a number of extensions may be joined ¢ad to end to increase the depth from which

soil may be sampled.

The Shelby tube is a stainless stesi tube approximately 12 inches long and 2 inches in diameter. One ead
of the tube has the edges beveled into a cutting edge. The other end can be mounted on an adapter which allows
attachment to the end of the hand auger. The Sheiby tbe is pushed into the soil to be sampled and thea removed.
The tube can then be removed from the adapter and the soil pushed out using a decontaminated piece of equipment
such as the handle of a stainless steel spoon. If an undisturbed sample is required, the Sheiby tube with its sample
intact may be shipped directly to the laboratory for analyses.

5.7.4.4 Deeper Subsurface Soil Sampling - For desper sampiing using hand equipment, a stainless steel
auger (ses Section 3.7.4.3) is used to bore a sampiing hole until the desired depth is reached. Another ciean auger
bucket or a Sheiby tube is then used to collect the sample which is placed in a glass pan as described in Section
5.7.4.1. Surfacs debris should be removed from the location of the sampling hole using a clean, stainless steal shovel
or spoon before auguring operations are initiated.

Often the depth which can be reached using a hand anger is [imited due to the soil having low cohesion

- which leads to the hole collapsing or to the soil being very tightly packed, which can make turning and removing
the auger difficult. In cases such as these, a portabie power auger Lirtle Beaver may be used to reach the desired
depth. The sample can then be coilectzd as described in the previous paragraph. The portable power auger consists
of a powered drive unit (hand-held) used by sampling personnel to drive crew-itke auger flights. The auger flights
should be cleaned using the same procedures as for the other soil sampling equipment (Section 4.0). For safety
reasons, the Little Beaver portable power auger should never be used with less than two sampling personnel present.

The split spoon sampler may be used for sampling at greater depths. Because of its weight, the split spoon
sampler is generally used with power equipment, L=., drilling rig. A hollow stem auger is used to advancs the hole
to the desired depth. The split spoon is added to the correct leagth of driil rod and forced nto the undisturbed soil
by means of a 140-pound weight or hammer. The split spoon is retrieved from the hole and opened to reveal the
sample. The top two or thres inches of the sample normally will be disturbed and should be discarded. The
undisturbed portion should be piaced in a glass pan by means of a ciean, stainless stee! spoon or spatula. The
procedure is repeated until the desired amount of sample is collected. The sample should then be thoroughly mixed.

5.7.45 Mixing - Regardless of the method of collection, soil sampies collected for non-volatile chemical
analyses should be thoroughly mixed before being placsd in the appropriate sampie containers. The soil should be
removed from the sampling devics (dredge, core tube, scoop, etc.) and placed in a glass or Teflon coated stainless
steel pan. The soil in the pan should be scraped from the sides, cormers, and bottom of the pan, rolled to the
middle of the pan, and initally mixed. The sampie shouid then be quartered and moved to the four cormers of the
container. Each guarter of the sample should be mixed individually. Each quarter is thea rolled to the csater of
the container and the satire sampie is mixed again.
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This procedure shouid be continued to ensure that all parts of the sample are mixed and that the sample
is as homogenous as possibie before being placed in the sample containers.

SV Special Precautions for Trace Contaminant Soil Sampling

The procedures outlined in Section 52.11 shall be followed. All soil sampling equipment used for sampling
of trace contaminants should be constructed of stainless steel whenever possible. In no case will chromium,
cadmium, or galvanized plated or coated equipment be used for soil sampling operations. Similarly, no painted
equipment shail be used. All paint and primer must be removed from soil sampling equipment by sandblasting or
other means before such equipment can be used for collecting soil samples.

5.7.6 Soil Samples Cotlected for Purgeable Organic Compounds Analvses (VOA)

Whean soil samples collected for purgeable organic compounds analyses need to be mixed in fieid, they shouid
be done properly and placed in containers as soon as possible after sampling. The sample should be placed in the
sample container so that no head spacs is left in the container after the container is closed.

377 Specific Sampling Equipment Quality Assurance Technignes

Drilling rigs and other major equipmest used to collect soil samples shall be identified so that they can be
traced through field records. A log book shall be established for this equipment so that all cleaning, maintenancs
and repair procedures can be traced to the person performing these procedures and to the specific repairs made.
Sampling spoons, band augers, Shelby tubes, and other minor disposable type equipment are exempted from this
equipment identification requirement.

All equipment used to collect soil samples shall be cleaned as outlined in Section 4.0 and repaired, if
necessary, before being stored at the conclusion of field studies.

Any cleaning conducted in the field (Secton 4.0) or field repairs should be thoroughly documeated in field
records. * '

5.78 Auxiliary Data Collection

In addition to information pertaining to an area of speciic site/location that may be available in DEC BSPR
files from previous investigations (Le. site screenings, water quality, well monitoring studies, etc.) information and
data may be obtained from various city, county, federal, and other state agencies.

A system of logging all pertinent data collected during drilling and sampling operations should be maintained.
The test hole locations should be recorded and referenced to the site map and/or datum base so that each location
can be permanently established. Samples should be accurately tagged and labeled with all pertinent site information
at the time of sampling.
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APPENDIX 5X.1

RECOMMENDED SAMPLE CONTAINERS, SAMPLE PRESERVATION, MAXIMUNM SAMPLE HOLDING TIMES, AND

PERMISSIBLE SAMPLE TYPES

Parameter Confainer

Concentrated Wasle Samples

Organic Compounds 8-oz. widemouth glass with
Teflon liner

Metals and Other 8-oz. widemouth glass with
Inorganic Compounds Teflon liner
EP Toxicity 8-0z, widemouth glass with

Teflon liner

Flash Point and/or 8-oz. widemouth glass with
Heat Content : ‘Teflon liner

Organic Compounds Wrap in aluminum foil

Mectals and Other Place in plastic ziplock bag

Inorganic Compounds

Liguid - Low 1o Medium Concentralion Samples

Alkalinity 500-ml or 1-fiter poly-'
cthylene with polycthylene

or polyethylene lined closure

Acidity 500-ml or 1-liter poly-'
cthylene with polyethylene

or polyethyleae lined closure

Bacicriological ‘Fests 250-ml glass with glass
(coliform) closure or plastic capable of
being autoclaved

Preservative

None

None

None

None

Frecze

Freeze

Cool, 4°C

Coal, 4°C

Cool, 4°C

Maximum

Holdiag Time

7 days

7 days

7 days

ASAP - NS

ASAP

ASAP

12-14 days

12-14 days

6 hrs.

Permissible
Sample Type

Saatees,

GorC

GorC

Gor C

G

GorC

GorC

GorC

GorC

Reference

n
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Parameler

Conlainer

Liquid - Low 1o Medium Concentration Samples (Continued)

Static Bioassay
Biochemical Oxygen

Demand (BOD)
Chloride

Chlorine Residual

Color

Conductivity

Chromium, Ilexavalent

Cyanide

Dissolved Oxygen
(Probe)

Dissolved Oxygen
(Winkler)

1-gal. amber glass (not
solvent rinsed)

1/2-gal. polyethylene with
polyethylene closure

500-ml or 1-liter poly-!
cthylene with polyethylene
or polycthylene lined closure

In-situ, beaker or buckel

500-ml or 1-liter poly-!
cthylene with polyethylene
or polyethylene lined closure

500-ml or 1-litcr poly-!
cthylene with polycthylene
or polycthylene lined closure

1-liter polycthylene with
polycthylene closure

1-liter or 1/2-gallon
polycthylene with
polycthylene or polycthylene

lincd closure

In-situ, beaker or bucket

300-ml glass, BOD bottle

=

Preservalive

Cool; 4°C

Cool, 4°C

None

Noue

Cool, 4°C

Cool, 4°C

Cool, 4°C

Ascorbic Acid
Sodium
Hydroxide,
pli>12,
Cool4°C.
None

Fix on site, store

in dark

23
F

Maximum
Holding Time

48 hrs.

48 hrs.

28 days

Analyze
Immediately

48 hrs.

28 days
(determine
on site if
possiblc)

24 hrs.

14 days

Determine
On Site

8 hrs.
(determine
on site if
possible)

T

]
o

Permissible
Sample Type

GorC

GorC

GorC

G

GorC

GorC

G

G

C

(&
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Maximum Permissible
aramefer Conlainer Preservative Holding Time Sample Type Reference

Liguid - Low to Medium Concentration Samples (Continued)

EP Toxicity 1-gal. glass (amber) with Cool, 4°C 7 days il GorC B
Tellon liner extraction
Fluoride ' 1-liter polyethylene or ' 1/2- Nuone 28 days GorC C

gal. polycthylene with
polycthiylene or polycthylenc
lined closure

Hardness 500-ml or 1-liter 50% Nitric? Acid, 6 months GorC C
polyethylene with pil <2
polyethylene or polyethylene
lined closure

LAS 500-ml or 1-liter poly-! Cool, 4°C 48 hrs, GorC G
" ecthylene with polyethylene
or polycthylene lined closure

Metals (Total) t-liter polycthylene with 50% Nitric® Acid, 6 months GorC C
polyethylenc lined closure phl <2 (cxcepl g,
Cr (] 6)
Metals, Dissolved 1-liter polycthylene with Filter-on-site? 6 mouths G (B
polycthylenc lined closure ; 50% Nitric Acid, (except Hg,
pH <2 Cr'®)
Nutricats' 1-liter polyethylene oc 1/2- 50% Sullucic? 28 days GorC C
(NH,, COD, TOC, gal. polyethylene with Acid, pH <2
nitrate-nitrite, ete.) polyethylene or polyctbylene Cool, 4°C

lined closure

Oil and grease 1-liter widemouth glass with 50% Sulfuric? 28 days G C
‘Teflon liner Acid, ptl <2
Cool, 4°C
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Parameter

Container

Liquid - Low to Medium Concentration Samples (Continued)

Organic Compounds --
Extractable and
Pesticide Scan

No Residual Chlorine
Present

Residual Chlorine
Present

Organic Compounds ~
Purgeable (VOA)

No Residual Chlorine
Present

No Residual Chlorine
Present

Residual Chlorine
Present

Organic Compounds -
Specilicd and Pesticides
(Non-Priority Pollutants
such as Herbicides)

Organic Halides -
Total (TOX)

pit

I’henols

1-gal. amber glass or 2 1/2-
gal. amber glass with Tellon
liner

1-gal. amber glass or 2 1/2-
gal. amber glass with Teflon
liner

2 40-ml vials with Tcflon
lined septum caps

2 40-ml vials with Teflon
lined seplum caps

2 40-ml vials with Teflon
lined septum caps

1-gal. galss (amber) or 2
1/2-gal. glass (amber) with
Teflon lined closure

250-ml amber glass with
Teflon lined septum closure

In-situ, beaker or bucket

1-liter amber glass with
Tellon lined closure

N

o e a——w

Preservalive

Cool, 4°C

Add 3 ml 10%
sodium thiosulfate
per gallon Cool,
4°C

4 drops conc.
hydrochloric acid,
Cool, 4°C

Cool, 4°C

Fooinote 6

Footnote 7

Cool, 4°C

None

50% Sulfuric
Acid, pll <2
Chic £ €

Maximum
Holding Time

5-7 days®

5-7 days®

14 days

7 days
14 days

7 days’

7 days

Analyze
Immediately

28 days

G

G

G

G

G

G

Permissible
Sample Type

or C

or C

oc C

P

(&

&

C

=



Parameter

Container

Liquid - Low to Medium Concentration Samples (Conginyed)

Phosphate-Ortho

Phosphorus, Total
Dissolved

Solids, Settleable

Solids (Total and
Suspended, eie.)

Sulfates

Sulfides

Temperature

Turbidity

500-ml or 1-liter
polyethylene with
polyethylence or polyethylene
lined closure

500-m!l or 1-liter
polyethylene with
polycthylene or polyethylene
lined closure

1/2-gal. polyethylene with
polycthylene closure

500-ml or 1-liter poly-!
cthylence with polycthylene
or polyelhylene lined closure

500-ml or I-liter poly-*
cthylene with polyethylene
or polycthylene lined closure

500-ml or 1-liter poly-*
cthylene with polyethylence
or polycthylene lined closure

In-sity, beaker or bucket

500-ml or 1-liter poly-!
cthylene with polyethylence
or polyethylene lined closure

Filter-on-site
Cool, 4°C

Filter-on-site 50%
Sulfuric Acid,

pll <2,
Cootd°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

2 ml Zinc
Acclate? Conc.
Sodium
Hydroxide 1o pll
>9, Cool, 4°C

None

Cooal, 4°C

527

Maximum
Holding Time

48 hrs.

28 days

48 hirs.

7 days

28 days

7 days

Determine
On Site

48 hirs.

Permissible
Sample Type

GorC

GorC

GorC

G

1or C

Eae—2 22220
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B

Conlainer

Soil. Sediment or Sludge Samples - Low to Medium Concentration

E.P. Toxicity

Metals

Nutrients Including:
Nitrogen, Phosphorus,
Chemical Oxygen

Demand

Organics -
Extractable

Organics -

Purgeable (VOA)
Other Inorganic

Compounds -

Including Cyanide
Radiological Tests

Alpha, beta, gamma

Abbreviation;

8-0z. widemouth glass with
Teflon lined closure

8-oz. widemouth glass with
Teflon lined closure

500-ml polyethylene with
polyethylene closure or 8 oz.
widemouth glass with Teflon
lined closure

8-oz. widemouth glass with
Tellon liner

4-o0z. (120 ml) widemouth
glass with Teflon liner

500-ml polyethylene with
polyethylene closure or 8-0z.
widemouth glass with Teflon
lined closure

Polyethylene container with
polyethylene closure

G = Grab

C = Composite

ASAP = As Soon As Possible
NS = Not Specified

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

1INO, to
pll <2

-

Maximum

Holding Time

7 days till
extraction

6 months

ASAP

ASAP

7 days

7 days

6 months

-

Permissible
sample Type

GorC

GorC

GorC

JorC

GorC

GorC

GorC

B



Footnotes:

1

Use indicated container for single parameter requests, 1/2-gallon polyethylene container for multiple parameter requests exeept those including BOD, or 1-
gallon polycthylene container for multiple parameter request which include BOD.

Must be preserved in the field at time of collection. For dissolved meltals, the sample must be filtered through a 0.45 membranc filter immediately after
collection and prior to preservation in the ficld.

Use ascorbic acid only if the sample contains residual chlorine. Test a drop of sample with potassium iodide-starch test paper; a blue color indicates nced

for treatment. Add ascorbic acid, a few crystals at a time, uatil a deop of sample produces no color on the indicator paper. Then add an additional 0.6 g of
ascorbic acid for cach liter of sample volume.

May include nitrogen scrics (ammonia, total Kjcldahl nitrogen, nitsate-nitrite), total phosphorus, chemical oxygen demand and total organic carbon.
Samples must be extracied within seven days and extract must be analyzed within 40 days.

Collect the sample in a 4 oz soil VOA container which has been pre-prescrved with four drops of 10 percent sodium thiosullate solution. Gently mix the
sample and transfer (0 a 40 ml VOA vial that has been pre-preserved with four drops concentrated HCH, cool 1o 4°C.,

Sce Organic Compounds - Extractable (the 4th page of this appendix). The Analytical Laboralory should be consulied for any special organic compaund
analyses in order 1o check on special preservation requirements and or extra sample volume.

References:

US-EPA, Region 1V, Enviconmental Services Division, “Analytical Support Branch, Operations alxti Quality Control Manual,” June 1, 1985 or latest version,
EPA Mcthod 1310, Bxiraction Procedures, "SW 846," US-EPA, Office of Solid Wasles, Washington, DC, 1982.

40 CEFR Part 136, Federal Register, Vol. 49, No. 209, October 26, 1984,

US-EPA, Region 1V, Environmental Services Division, "Beological Support Beanch, Standard Operating Procedures Manual,* latest version.

EPA Interim Mcthod 450.1, "Total Organic Halide,” US-EPA, ORD, EMSL, Physical and Chemical Methods Branch, Cincinnati, Ohio, November 1980.
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APPENDIX 5X2 - CHAIN-OF-CUSTODY, DOCUMENT CON’I'ROL,'
AND STANDARD OPERATING PROCEDURES

The objectives of this section are to present the laboratory proper operating procsdures for sample
identification, sample control, chain-of-custody, maintenance of records, and document control.

The laboratory should not deviate from the procedures described herem without the writtea approval
of the Bureau of Spill Prevention and Response, or without a DEC approved equivalent.

il

Sample Chain-of-Custody

A sample is physical evideacs collected from a fadlity or from the environment. An essential
part of hazardous chemical or material investigations is that samples and data may be used as
evidence in NYSDEC enforcement procesdings. To satisfy eaforcement uses of the data, the
following chain-of-custody procedures have been established.

11 Sampie Identification

To ensure traceability of samples while in possession of the laboratory, a method for sample
ideatification shall be developed and documented in laboratory Standard QOperating Procedures
(SOPs) (see Section 3). Each sampie or sampie preparation container shall be labeled with a
unique pumber identifier (or the NYSDEC Sample Number). This identifier shail be cross-
referenced to the NYSDEC Sample Number. There shall be a written description of the
method of assigning this identifier and attaching it to the sampie container included in the
laboratory SOPs.

Samples, other than those collected for in-situ field measurements or analyses, are
idendified by using a sample tag which is attached to the sample container. In
some cases, particularly with biological samples, the sample tag may have to be
included with or wrapped around the sample. The sample tags are sequentally
numbered and are accountable documents after they are compieted and attached to
a sample or other physical evidence. The following information shall be included on the sample
tag:

DEC spill, project number and name;

field identification or sample point number;

date and time of sample collection;

designation of the sample as a grab or composite;

type of sample (groundwater, wastewater, leachate, soil, sediment, etc.) and a very brief
description of the sampling location;

the signature(s) of the sampler(s);

whether the sample is preserved or unpreserved;

the general types of anaiyses to be conducted (VOA, PAH, EPA 624, etc.)

any relevant comments (such as readily detectable or ideatifiabie odor, color, or known
toxic properties).

125 A Sample is under custody if:

It is in your actual possession,

It is in your view after being in your physical possession,

It was in your possession and thea you locked or sealed it up to prevent tampering, or
It is in a secure area. :

22 - Upon recesipt of the samples in custody, the laboratory shall inspect the shipping

[
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FIGURE 5X2-1 (Example)
Sample Chain-of-Custody Record®

————= ——
Must be completed for samples that might be used for snforcement procsedings or litigation
m—
Type/Number:
Sample ID Feid Date/Time Sample Water, Air,
(Lab Use Only) | Referencs No. Collected | Collection Point | Soil, Ete. Remark

|

Specify Method of Preservation Transporting Samples

NaQOH During transport of the sample from sampling
site to laboratory, the chain-of-custody musz be

Cool, 4°C unbroken. Generally, this will require that the
sampie be delivered by the sample collector or

Addification (speafy) a designated representative, who will sign for
the receipt, integrity, and transfer of the sample

Other (specify) during shipment. If integrity of sample is

; questioned, describe problem ou reverse side of
this form.

CUSTODY OF SAMPLES

Name Affiliation Date
Time
L Sample Container:
Prepared by:
2. Recsived by:
e Received by:
4. Sample Collected bv:
e Sample Recsived by
6. Sample Received by:
7. Sample Recsived by
a. Sample Recsived by:
B Sample Reczived by:
15 Samplc Rec’d for Lab by:
I Sample Accessed by:

—" This form was deveioped based on the chain-of-custedy repart used by Ceater for Laboratories and Research. New York State
Department  of Health.
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FIGURE §X.2-2 (Example)
RECEINT FOR SAMPLES FORM

PROJVCT NO.: PROJICT NAME: Name of Facility/Site:
SAMPLERS (Signaturc) IMCiIily/Silc L.ocation;
Split Samples Offcred
( ) Accepted ( ) Declined
SPLIT SITTY/STATION NO. op
STATION NO. DATH TiMB COMP GRAD SAMPLIS TAG NUMBERS | DESCRIFITON CONTAINERS REMARKS
Transfenied by: (Signatusc) Reccived by: (Signaturc) Tekephone
Daie: ‘Fime: Title: Date: Time:
sobution: Onginel 1o Comdinetng Fichl Fidca; Copry 10 FaaluyfSie Repeesentative
i i e .
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container and sampie bottles and shall document recsiving information as spe<ified in Section 32,
The sample custodian or a designated r:prcscntauvc shail sign and date appropriate recsiving
documents at the time of recsipt (i.e. chain-of-custody forms (Figure 3X2-1), Contract Lab
Receipt of Samples Informadon Shests (Figurs 3X2-2), airpiils. etc.). The laboratory shall
contact the Bureau of Spiil Preveation and Response if documents are abseat, if information on
recsiving documents does not agres, if custody seals are not intact, or if the sample is not in good
condition. The laboratory shall document resoiution of any discepandss, and this aocumenrauon
shall become a part of the permanent case fle.

123 - Once samples have besa accspted by the laboratory, checked. and logged in, they must be
maintained in accordance with custody and security requirements specified in 33.

Document Control Procedures

The goal of the laboratory document control program is to easure that ail documears for a
specified case wiil be accounted for waen the projest is compieted. Accountabie documents used
by Contraczor laboratories shall include, but not be limited to, logbooks, chain-of-custody records,
sample work shests, beach shests, and other documents relating to the sample or sampie analyses.
The following document control procesdures have besa established to ensure that all laboratory
records are assembled and stored for delivery to NYSDEC upon request from NYSDEC.

21 Pre-printed Data Sheet and Logbooks

Pre-printed data sheets shall contain the name of the laboratory and be dated and signed by the
analyst or individual performing the work. All documents produc=d by the laboratory which are
directly related to the preparation and analysis of NYSDEC samples shall become the property
of the NYSDEC and shall be placed in the case file. For that reason, all observations and resuits
recorded by the laboratory, but not on pre-printed data sheats, shall be entered into permanent
laboratory logbooks. The person responsible for the work shall sign and date each satry and/or
page in the logbook. When all data from a case is compiled, copies of all NYSDEC case-related
logbook entries shail be included in the documentation package. Analysts’ logbook earries must
be in chronological order and shall include only one Case per page. Instrument run logs shall be
maintained sO as (0 enable a reconstruction of the run sequeacss of individual instrumeats.

Because the laboratory must provide copies of the mstrumeat run logs to NYSDEC, the
laboratory may exercise the option of using only laboratory or NYSDEC sampie ideatification
numbers i the logs for sample [D rather than government ageacy or commercal ciient sames.

Using laboratory or NYSDEC Sample Number ID’s only in the run sequences will assist the
laboratory in preserving the confideatiality of commerdal clieats.

22 Error Correction Procedure
All documentation in logbooks and other documents shail be in ink. If an error is made,
corrections shall be made by cossing a line through the error and entering the correct

information. Changes shall be dated and imiualed. No information shail be obliterated or
readered unreadabie.

23 Consistency of Documentation

Before releasing analytical results, the laboratory shail assemble and <oss-check the information
on sample tags, custody records, lab bench shests, persomal and instrument logs, and other
relevant data to casure that dara pertaining to each particular sample or case is comsistent
throughout the case file.

24 Document Numbering and Inventory Procedure

In order to provide documest accountability of the completed anaiysis records, sach item in a case



shall be inventoried and assigned a serialized aumber and identifier assodiadng it to the case and
region.

Case # - Region - Seriaiized Number (For Example: 75-2-0240)

The number of pages of cach item must be accounted for if each page is not individually
numbered. All documents relevant to each case, including logbook pages, beach shests, mas:s
spectra; chromatographs, custody records, library search resuits, etc., shall be invenroried. The
laboratory shall be responsibie for ensuring that all documeats generated are piacsd in the file
for mventory and are defivered to NYSDEC in the Case Fiie Purge package. Figure 1 is an
exampie of a2 documear inventory.

FIGURE 1 (Example)

DOCUMENT INVENTORY
Document Control #* Document Tvpe # Pages
232-2-0001 Case Fie Document Inventory Shest 1
232-2-0002 Chain-of-Custody Records 2
252-2-0003 Shipping Manifests 7
232-2-0004 Sampie Tags 0
232-2-0005 Contract Lab Sample Information Shestss 10
232-2-0006 Inorganics Analysis Data Summary Shests 10
232-2-0007 Analysts’ Notebook Pages 14
232-2-0008 ICP and AA Instrument Logbook Pages 12
252-2-0009 GC/MS Spectra for Sampie R-388-061-01
232-2-0010 GC/MS Spectra for Sample R-388-0610-2
etc. etc. etc.

* This number is to be recorded on each set of documents.

25 Shipping Data Packages and Case Files

The laboratory shall have writtea procsdures to document shipment of deliverables
packages to the redpieats. These shipmeats require custody seals on the containers
placed such that it cannot be opeaed without damaging or breaking the seal The
laboratory shall also document what was seat, to whom, the date, and the method
(carrier) used.

Standard Operating Procedures

The laboratory must have written standard operating procedures (SOPs) for: (1) recsipt of
samples, (2) mainteaancs of custody, (3) sample storage, (4) tracking the analysis of sampies, and
(5) assembly of compieted data.

An SOP is defined as a written narrative step-by-step description of laboratory operating
procedures including examples of laboratory documeatation. The SOPs must accurately describe
the actual procsdures used in the laboratory, and copies of the writtea SOPs shail be avaiable
to the appropriate laboratory personnel. These procedures are necessary to ensure that analytical
data produced under this protocol are acczptable for use m NYSDEC eaforcsmeat case
preparation and [itigation. The laboratory's SOPs shall provide mechanisms and documeatation
to mest each of the following specifications and shall be used by NYSDEC as the basis for

laboratory evideace audits.

3.1 The laboratory shall have a designated sample custodian responsible for recsipt of samples

e
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and have written SOPs descriving his/her duties and responsibilities.

32  The laboratory shail have written SOPs for recsiving and logging in of the samples. The
procedures shall inciude but not be limited to, documenting the following informarion:

~  Presence or absencs of appropriate chain-of-custody forms
Presence or absencs of airbiils
Presence or absencs of appropriate Contract Lab Recsipt of Samples Information Shesr
Presence or absencs of custody seals on shipping and/or sampie containers and their
conditon
Presences or absencz of sample tags
Sample tag [D gumbers if not recorded on the chain-of-custody record(s) or packing
lisz(s)
Condition of the shipping container
Condition of the sample bottles
Verification of agre=ment or oon-agresment of information on recelving documents
Resolution of problems or discrepandes with the Burzau of Spill Preveation and

Response.

( O

33 The laboratory shall have written SOPs for mainteaancs of the security of samples after
log-in and shall demonstrate security of the sample storage and laboratory areas.The SOPs shall
specifically include descriptions of ail storage areas for NYSDEC samples in the laboratory, and
steps taken to prevent sample contaminadon. The SOPs shall include a list of authorized
personne! who have accsss or keys to secure storagc areas.

3.4  The laboratory shall have written SOPs for tracking the work performed on any pamcu!.ar
sample. The tracking SOP shall inciude the foilowing:

3.4.1 A description of the documeatation used to record sampie recsipe, sampie storage,
sampie transfers, sample preparations, and sampie analyses.

3.42 A description of the documentation used to record instrument calibration and other
QA/QC activities.

3.43 Examples of the document formats and laboratory documeatatioz used in the sample
recsipt, sample storage, sample transfer, and sampie analyses.

3.5 The laboratory shall have written SOPs {or organmization and assembly of all documents
relating to each NYSDEC Case, including technical and managerial review. Documents shall be
filed on a Case-spedific basis. The procsdures must ensure that all documents including logbook
pages, sample tracking records, chromatographic charts, computer printouts, raw data summaries.
corraspondeace, and any other writtea documents having reference to the Case are compiied in
one location for submission to NYSDEC. The system must inciude a document aumbering and
invenatory procsdures.

3.6 The laboratory shall have writtea SOPs for laboratory safery.

3.7 The laboratory shall have writtea SOPs for cleaning of glassware used in preparing and
analyzing samples under this protocol

38 The laboratory shall have SCPs for trac=ability of standards used in sample analysis QA/QC.

L.«
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Handling of Confidential Information

Laboratory conducting work under this protocol may recsive NYSDEC designated confidential
information from the Ageacy. Confidential information must be handled separately from other
documentation developed under this contract. To accomplish this, the following procadures for
the handling of confidential information have been estabiished.

41 All confidentiai documents shall be undex the supervision of a designated Document Control
Officsr (DCO).

42 Confideanal Information

Any samples or information recsived with a request of confideatiality shall be handled as
“confidennal”. A separate locked file shall be maintained to stores this information and shall be
segregated from other non-confidential information. Data generated from confidential samples
shall be treated as confidential. Upon recsipt of confideatial information, the DCO logs these
documents into a Confideadal Inveatory Log. The information is ther made available to
authorized persomnel but oaly after it has been signed out to that person by the DCO. The
documents shall be returned to the locked file at the conclusion of each working day.
Confidential information may not be reproducsd except upon approval by the Bureau of Spill
Prevention and Response. The DCO will enter ail copies into the document coutrol system. In
addition, this information may not be disposed of exczpt upon approval by the Bureau of Spill
Prevention and Response. The DCO shall remove and retain the cover page of any confidential
informadon disposed of for ome year, and shall keep a record of the disposition in the
Confideatial Inventory Log.

e
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APPENDIX §X3

CHEMICALS LISTED IN THE HAZARDOUS MATERIALS TABLE (49 CFR 172.101)
USED FOR PRESERVING SAMPLES

QUANTITY OF

SAMPLE TYPE/ pll PRESERVATIVE ADDED WT. % OF
PRESERVATIVE PARAMETER RECOMMENDATION PER LITER PRESERVATIVE
HCL Volatile Organic Analysis <2-2>1 4 drops conc. HCL /40 ml 0.22% (2)
HgCH, Nitrogen Species N.A. 40 mg. 0.004% (1)
IINO, Meclals, Hardness <2-2>1 5 ml of conc. (T0%) 035% (1)
1,50, Nitrogen Species COD, Oil & Grease, <2-21 2 ml of 36N 0.35% (1)

P (hydrolycable) Organic Carbon,

Phenols
NaOll : Cyanides, Sullides >12- <13 2 ml of 10N 0.080% (1)
Freezing® Diological - Fish & Shellfish Tissue N.A. N.A. N.A.

0O°C (Dry lce)
* - Dry ice is classificd as a ORM-A hazard by DOT. ‘There is no labeling requircment for samples preserved with dry ice, but cach package must be plainly and

durably marked on at least one side or edge with the designation "ORM-A*. The package should also be marked "Dey fee® or "Carbon Dioxide, Solid™ and "Frozea

Diagnostic Specimens”, Samples must be packaged in accordance with the requirements of 49 CFR 173.615 and advance arrangements must be made between the
shipper and cach carrier. j

N.A. - Not applicable,
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Sales and Esomadon:

« Sales Prospecing

+ (liear Pre-quaiificadons

- Project Esdmanng and Design
+  Scope of Wark Deterzminadon
+ Joo Cost Deeerminagon

1986-1989

Cliear

Site:

Conmracz

Size:

Nanxre of Project
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Clienr
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Contracz

Size:

Nanrre of Projecz

Resconsibiiines:
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close-out
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+  Compiete on-site supervision of project.
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- Coordinadon of muiti-shift manpower Tequirements in accommedarion
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Nanre of Project

Clesc
Narure of Projecc
Clisgr

Namre of Projec:

(lieac
Nanme or Projecc

Cieac

Nanme of Projecs
Clien

Nanure of Projecc

Summartion:
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Hekemian and Company—*Hackensack, New Jersey
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Project Enginesr
Responsipiiines:
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P. T.&L. Environmental Services

Corporate Headquarters: [ Xaiisa Way, Swire !05. Paramus. NJ 07832 e 3 et
Southeast Zezdquarters: 210 Soury 3umbpy Saest. Sure 3. Oriando. =% 32303 1207 396

DaVID J. MIORRIS
PROJECT MANAGER

PROF=SSIONATL DATA AND CERTTEICATIONS

+ Fammborough College, Farnborough, UK. - 1938
BSC Eavironmenral Analysis & Poiludon Moniroring

+  Bournville Coilege, Birzmungham - 1984
BTEC-OND Fine Art and Graphic Design

+  Robexr Wood Johnson Medical School
Environmenral & Communiry \Aeazc:ne Resezrcn Assis@ant

+  OSHA 40 Hour Hazardous Waste Site Overadons Worker Training
OSEHA 3 Hour Hazardous Waste Site Operadons Supervisor Training
NYC DEP/ AC2 Invesdgaror

Confined Spacs Enory Awareaess

§ Hour Lead Detecdon / Radiadon Safecy
Professional Environmearal Auditor

Cardfied Hazard Manager

USEPA Accredited AEERA Asbestos [nvesdgaror
USEPA Accredited AHFRA Management Planner
NYS DoSH Handler - Supervisor

NYS DoSH Ar Sampiing Technician (RH II)
NYS DoSH Inspector (RH )

NYS DoSH Project Monitor

NYS DoSH Management Planner

Airborne Asbestos Sampling & [deadficaton / Microscopical [dendficadon of Astestos
NIOSH 382

ARC Cardiopuimonary Resusciration

ARC First Aid Progression

MAP-SciTec Trained

Radon Measimement & Mitgadon

PGT-XRF Trained

OSHA, New Jessey, New York State Right-i0-Kaow (Hazard Communicabon)
Corporare Radiadon Sarfecy Cfficer

RMS's LPA-| Lead Paine [nspecdon Sysiem

+  OSHA 8 Hour Annual Hazardous Waste Site Rafresher

Professional Eavironrmearal Auditor

>

. . . 0 . . . . . . . .

Rev. {293 Prafessional Data % Carifications
David [. Moms
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Prior 0 his amplovment with 2.T.&L. Zavirenmencal Caasuiants. {ne.. M. \/[ox.—.'s Was
'e::‘.meﬁ oy the Tesrwell-Craig Crouo ~oriing for dires suosidiary companies in varying
capacides. e supervised and axecuted die regionai ConmaCT mtn the DOm:orv -.L.tncrw
of New York. cowolcmc surveys and greganng specificagons {or 2sSesios abarement

orojects in sites dwoughour New Yari.

Suppiementai to s Mr. Moris spearnieaded the move inw die lead paint consuitng Seid.
managing nazarc assessmexnt surveys and specifically large lidgadon cases concsming lead
pomanms. Incumpent on :hese operafons was work witl radicacdve tesung devicss and

ernmovvnc QQCCILE.EC 3&!\3"! "‘I'ﬁ"ZZU.U.OﬂS and DTOC"(ILD‘.'CS as well as DI'OC'JI'.D.C’ state licanses
for suca OpC"ﬁ.ﬂOﬂS.

Addidonally, Mr. Voris also assisted e Testweil Craig Educadon Division, imperdng his
technical and logical experiencs w the lecame forum. With a swong Chemuszy background
Mr. Morris draws upon hands on experieacs of anmalydcal methodoiogies o provide

valuabie resourcss for accurare site esang grotocols.

Mr. Mormis' curreat dudes inciude the management and development of waste
ciassificaoons aroerams and hazardous waste temoval and disposal programs in
accorcance with TCLP, RCRA and TSCA reguladons. Assisdng in the preparadon of
provesals and 9ids {or eavironmental srojects nclude UST removals, replacements and
investgaoons, sile assessments, soil and groundwater sampiing grograms, Phase [
invesdgadons, and soil and ground remediadon programs. He has also assisted in e
managament of subcoaraclor rziacoas tnckud.mg the reviewing of conmacts and

qualificadons, and scheduiing of subconmacsor acavices.

EMPLOYMENT SISTORY

1990 - '.9;93 Testwell Craig Laboratories
1989 - 1980 The Courdith-Roberts Croup
1988-1989  Taomas Latoracories
BROJECT EXPERIENCE
«  Trust Company of New Jersey, Jersey City, New Jersey
+ Clry of Stamirord Housing Authoricy, Samrord, Connecdcut
*  Dermirory Autherity Siate of New York, New York, New York
- Woedbridge Township, Woedbridge. New Jessey
+ [TTU Defense / Avionics Division, New Jersey
+  Cicy University of New York, Brooklyn, New York
«  Cigy College of New York. New Yark, New York
Rev, 12.95 Prafassionzi Datz & Cestifications

David J. Morris
P28z 2af 2
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P.T.&L. Environmental Services

Carporae Headgquarers: { Xalisa Way, Suite 105, Paramus. NT (7632 2010)
Sourheast Fezdquarters: 110 Sourt Bumoy Stresc, Swire 3. Orianda, FL 32303 («07)

JOSEPH FAIRCLOUGH IR
PROJECT MANAGER

PROFESSIONAL DATA AND CERTIFICATIONS

« Umversity of South Carolina - Cafumbia, South Carclina
Bachelor of Science, (985

« NYC Handler/Superviser

* Prcfessional Exvironmenral Auditer

» Czmified Hazardous Magager

+  OSIHEA 40 Hour Health & Sarery for Hazardous Waste Werkers

+ Stare of New Jersey - Underground Storage Tank Closurs / Subsurfaca Evalvacion

-~

RELEVANT EXPERIENCE

Prcr o his employment with P.T.&L. Eavironmenral Consuitaars, lac., Mr. Fairciough
worked as an experieacsd fieid inspector and cocrdinaror for Haill-Kimbrell projects. Mr.
Fairclough was responsible for a variecy of field activiries gecessary for the successtul
completion of an asbestos project.

As a field igspecter, Mr. Fairciough has performed building asbesos surveys with a
combined surface area of over 20 million square feet. The faciliies which he has
inspectad, both locally and sationwide, have inciuded: office buildings, warshouses,
industrial facilicles, umiversities, hotels, and recail stores. Tae performance of these
aspections included: a therough visual inspection of the facilicy; calleczion of dulk samples
and air samples as gecessary; (e taking of phocographs: 4 diorough evaluation of exisung
(if .my) and oote:ma.i asbestos hazards; recommeanded abatemenr acticas and providing cost
estimaces {cr cecommended abatement actions.

Mr. Fairclough has develcped coasiderable expertise in many differsac Cypes of
iavestigarive surveys inciuding Cost-Rec AIRF Programs. Some elements of a Cest-
Qm-::ve-:'/ Program which e has peformed are: 2 decailed and complex bulk sampling
straregy, a collection of dara for legal litigarion conceraing Asbestos Magufacsares labilicy,

and ag agalysis of costs.

Rav, 1S3 Profestional Dam & Cenificatiose
Joseph Fairclough .
Pape i of 3



As a Hazardous Marexiais Project Coordinator, Mr. Fairclough has conract with ciienrs
during the planning phase of asbeswos project and coordinates and scaedules feid
{nspecrors for assessment am]ccrs As a supervisar, he is responsibie for reassessment for
auamy assurancs and also for reviewing feld dara. Resuiting from his Seid experniencs,
Mr. Fairciough has the capabiliry w udiize s asbestos assessment expertise in the

development of reports demiling the resuits of the smdy.

Mr. Fairclough aas also performed numerous Phase [ Environmental Smdies of various

commmercial and indusmial type propexdes for the purpose of evaluanng on-sire potendal
eavironmental jabiiiges. Soec;nmlly, a Phase [ Environmenmi Stdy is a compreaeasive

study of a specific property for the purpose of accessing the presencs of eavironmentai
conmmunadon and/or the potental for the presencs of environmental conmaminaton thereon
due w previous and/or exisung acivides conduced at the subject property and/or at nearby

propezrtes.

Mr. Fairciough also has prepared demiled work plans, health and safery pians, and qualiry
assurance/qualiry conmol plans for severai Phase II Eavironmenral Studies and various
remediaton acdvides inciuding underground storage tank removals, PCB conrarmminadon,
and drummed waste disposal

As an experiencsd Project Manager, Mr. Fairclough's experdse has besa viral in- the
performance of several impormur hazardous wase projects. One such project, for the New
Iersev Deparunent of T‘a.nsvortanon invoived de closure of fourtesn (14) underground
storage mnks. Mr. Fa:rc.ou,n participated in the on-six, supervision of dese removals, and
conducted the very important groundwater assessmenr procedures. Furthermore, he
reviewed and approved all work speciﬁmx:ions and closure pians for the project. .

In a sirmiiar manner, Mr. Farclough was invoived with the closure of mine (9) storage @nks
for Maxwell House Cotfes Company. The closure of these mnks, with a fluid capacity of
cover 200,000 gailons, involved dewartering, sheet piling, contarmmnared soil disposal, and
groundwater monitoring and analysis. In addidon to his on-site responsibilities, Mr.
Fairclough advised and approved the Snai report for the project, referred w as the Closure
Plan Implementadon Summary. These documents summarize the procedures taken ©
complete each project and inciude a dewiled analysis of water and soil samples mken. His
expertse and experieacs with Groundwater Hydrology and underground conranminants as
provided specialized consultadon for any of P.T.&L_'s clienrs.

EV l HISTORY

1986 - 1988 Lamonr-Donerty Geological Qbservatory
1988 - 1990 Hail Kimorell Eaviroonmearal Servicss

Rev. 1293 Professional Data & Cemificatons
Joseph Fairclough Jr.
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« Jack Resmick and Sons, Inc., New York

+  Czanxry Paramount Horel, New York

+  Maxwell House Coffes Company, New Jersey
: +  Phillips [nernadonal, New York

+ Dakow Hotel, New York

« Castom Chemical, New Jersey

- Sunser Asphait, New Jersey

+  Memopoiitan Developers Inc.

« Skyview Owuers Corporaton. New York

- Dairon School, New York

+  Wells Associates, New Jersey

+ Nadonal Sign Corapany, New Jersey o

+  Trust Company of New Jersey, New Jersey

- New York Ciry Law Deparumernt, New York

«  Rockaway Me:ul Producss, New York

+  Morse Diese!l Internatonal, New York

+ Bellezza Company, New Jersey

Rev. 12293 Processional Data & Cersificadons
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P.T.&L. Environmental Services

Corporate Jeadquarters: L Xaiisa Way, Saite [05. Paramus. NT 07652 (201
Southeast Headquarters: 210 South Bumby Stresr. Suite 3. Orlando. F% 32303 (407

» Bloomfieid Coilege
Bacaelor of ScGence in Environmenral Bioclogy - 1981

+ 40 Hour OSHA Hazardous Waste Operations and Emergency Response Training
- 8 Hour OSHA Hazardous Waste Cperadons - Sapezvisor's Course

+  Cazrdfied Coofined Spacs Eaoy

« Czmfied Hazards Manager .

+  Cedfied Tank .Remover - Oweas/Corming Foergiass Tank

+ Lead Abatement Training for Contractors - Stare of vassachuseds - 1993
+  Professional Environmenral Audiror

+  New York State Asbesws Inspecor / Invesdgator

+  Ceuficare of waining ENSYS Field Sampiing Methods

» New Jersey Cerofied UST Closure

» Pennsylvamia Cerofied UST Removal

ROFE

Mr. Rembish is one of P.T.&L.'s specialists in Hazardous Waste Managemenr. Ee gained
much of his experieacs as in emmioyes of United Eavironmental Systems wihere he sexved
as a Tecanical Specialist for two years.

Rev. 1293 Pmfessional Dara & Cerficadons
Marc Rembisa
Page 1 of 3



As a Technical Speciaiist. Mr. Rembisi was responsible for the supervising and Taining
of the wcanical Jeid assistants. As part of Qis dumes. e idendfied and ciassified waste
soeams, advised 1S company and gemerarors on techmical procsdures, arranged for
disposinon of hazardous waste © 1 TSD faciiides, and supervised underground siorage tank

procequres.

Mr. Rembish also sexved as a Fealth and Sarery Coordinaror where he was responsibie for
developing Health and Safecy Plans, dererrmining PPE level At this posinon he became
thoroughly knowiledgeabie with currenr EPA/DOT/OSHA reguladons. He developed
company specificadons for moniroring generator's conformiry  swre reguiatons. He
implemented the use of various type of personnel and perimeter monioring devicss,
addressing personne!l safery, and pubdlic heaith and safecy conc=rns. His responsibilides
also inciuded the scheduiing of Jeld operanons, the coordination of ourside ConmwacIors on
various types of project and the development of project bid proposals. Mr. Rembish aced
as an Accounrt Regresearative for large waste producing companies assisang them in the
fling of year end hazardous wasie report, developing waste minimizaron programs, and
the prover handling and storage of bazardous marteals.

Added w0 his responsipilides ar 2.T.&L., Mr. Rembisa coordinared and managed severa
major Underground Storage Tank Removal projecs. He participa:e:i in the supervision of
these removals and conducted groundwater assessments, reviewed and approved all work
specifcadons, and e compieted dnal regorts for eaca pro]e:::, referred 0 as the Closure
Plan Implementadon Summary. These documents summarize the procsdures mken ©
complete each projecs, and include a decailed analysis of warter and soil samples mken. His
expertse and experiencs with Groundwarer Hydrology and Underground Contaminants
has provided specialized consuitaden for many orf P,.T.&L.'s cliears.

1984 - 1987 Quality Conmol Superviser - Lillian YVernon Corporaton

1987 - 1989 Qualiry Counmol Specialist - Comformably Yours, Inc.

1960 - 1992 Technical Specialist - United Environmenrl Sysiems, Inc.
Rev. 1293 Professional Data & Certificadons
Mare Rembish
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Underground Storage Tank & Hazardous Material Disposal and Relared Enginesring
Sexvices

- Qeneral Foods Internadonal, New Jersey

+ New Jersey Deparmnent of Transpormnon
»  Hoeechst-Czlanese, New Jersey

» James River Paper Miil, New Jersey

+ Preakness Shopping Canter, New Jessey

+ Bellezza Company, New Jersey

+ DBamnes & Noble, New Jersey

+ Forte Trucking, New Jexsey

+ Union Drydock, New Jersey

»  All Brands Nissan, New Jersey i

Air Moniroring and Relared Engineering Sexvices
+ Port Authority of New York and New Jersey

* New York Deparmment of Transportardon

Rev. 12/93 Professional Data & Cardiications
Marc Rembisa
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axpireation data (25 P2 Code Section 243.103 (c}).

Your :zmporary certificarion is conditioned ucen your complianes with the Storage Tank
and Sgill Prevention Aect (35 2.S. Section §021.101 2t seq.), the Denpartment's tules and
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Failure Co cgomply will tle AcC or cules and cegulalisns gromulgalad under
C2e Ach constitules umlawful conduct and csuld resulf iz Che -assessmenC of
fizes or gemalties, or iz Che susgemsicn or rsvecalbiomr of certificaCion.
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B. V. Rao, Ph. D,, P. G., CPG.
Hydrogeochemist/Data Validation Specialist
Project Role - Project Manager

EDUCATION

Ph. D., Geochemistry/Geology, Indiana University, Bloomington, Indiana, 1981.
M.Sc. Tech., Applied Geology/Geochemistry, 1970.
B.Sc., Geology/Mathematics/Physics, 1967.

PREVIOUS EMPLOYMENT

Vice President and Director of Environmental Services, Dresdner Robin Environmental
Management, [nc., Jersey City, New Jersey.

Vice President (Operations Manager)/Senior Project Advisor, Geraghty & Miller, Inc., Rocheile
Park, New Jersey.

Division Manager/Senior Project Engineer, Woodward-Clyde Consultants, Baton Rouge,
Louisiana.

Project Scientist/Hydrogeologist, Hydro-Search, Inc., Golden, Colorado.

Research Faculty/Visiting Scientist, University of Toronto and Ontario Geological Survey,
Toronto, Canada.

Doctoral Research Associate, Indiana University, Bloomington, IN. -

Hydrogeologist, Geological Survey

EXPERIENCE SUMMARY

Dr. Rao has managed and directed over 300 projects encompassing the RI/FSs for CERCLA,
RCRA, ECRA/ISRA(New Jersey), UST, and State Superfund sites, groundwater monitoring
programs, risk assessments, and solid and hazardous waste facility closures. As part of these
projects, Dr. Rao directed and managed the preparation of Quality Assurance Project Plans and
laboratory data validation. Specific examples of his data validation experience include:

®  CLP data validation for a chromium remediation project in Jersey City, New Jersey , using
NJDEP guidelines (Dresdner Robin Associates).

& CLP dara validation for Volatile and Semi-Volatile Organics, PCBs/Pestcides, and
Inorganics; Ironbound Pool Project, Newark, New Jersey, using USEPA Region II and
NJDEP guidelines (Dresdner Robin Associates/Hoechst Celanese Corporation)

¥ Data validation for Volatile and Semi-Volatile Organics. PCBs/Pesticides and Inorganics in
support of the RI/FS, St. Thomas, U. S. Virgin [slands, using USEPA Region II guidelines
Mailing Address: P.O. Box 1236 * Ridgewced ® New Jersey 07431-1236

Office Locaton: Sherbrooke Office Centre ¢ 600 E. Crescent Avenue * Upper Saddle River ¢ New Jersey 074358
Tel: (2C1) 818-4583  Fax: (201) 8184517



m  CLP data validation, Oil Refinery Site in Peurto Rico, using USEPA Region II guidelines.

m  CLP dara validaton, McIntosh Plant Site{( CERCLA), Olin Chemicals, Alabama.

Qther Relevant Experience
University of Toronte (Canada)

Conducted geochemical research for investigating the nature of contamination in geologic
systems by using trace element, stable and radiogenic isotopes, geochemical modeling and
statistical analysis. Four years of experience in chemical analysis of solids and liquids by using
Atomic Absorption / Inductively Coupled Plasma (ICP), solid and gas source mass
spectrometers, and gas chromatograph.

Indiana University, Bloomington, IN (U.S.A)

Conducted geochemical researches focusing on the evaluation of contamination in geologic
systems using chemical, isotopic, computer modeling, and statistical techniques. Participated in
organic geochemisury research. Four years of experience in chemical analysis of solids and
liquids by using AA/ICP, gas chromatography/mass spectrometry (GC/MS), and gas source mass

spectrometers.
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KRISHNA M. PAMIDI, Ph.D.
Analytical Chemist/Data Validator

EDUCATION

Ph.D., Physical/Analytical Chemistry, Indian Insutute of Science, Bangalore, India, 1980
M.Sc., Physical Chemistry, Andhra University, Waltair, India, 1974
B.Sc., Chemistry, 1972

PREVIOUS EMPLOYMENT

Senior Analytical Chemist, Champion Paper Mills

Post-Doctoral Research Associate, Dept. of Chemistry, Louisiana State University, Baton
Rouge, LA

Post-Doctoral Research Associate, Dept. of Chemisuy, University of New Orleans, LA.
Post-Doctoral Research Associate, Dept. of Chemistry, University of Florida, Gainsville, FL.
Post-Doctoral Research Associate, Dept. of Chemistry, University of Dayton, OH.

EXPERIENCE SUMMARY

Dr. Pamidi has over 15 years of experience in analytcal chemistry with specializatuon in gas
chromatography/mass spectrometry(GC/MS) techniques. He has conducted validation of
laboratory analytical data using EPA methodologies for Champion Paper Mills and many
CLP conrtract laboratories. Dr. Pamidi audited Quality Assurance/Quality Control criteria for
the analysis of organics for several contract laboratories. His project experience is
summarized below:

° Dr. Pamidi 1s responsible for the operation of high resolution GC/MS (10-15,000
resolution) and coordination of extraction laboratory acuvities for the trace levei (ppt
and ppq) analysis of chlorinated dioxins and furans in Champion's pulp mill effluent,
pulp, sludge and sediment samples by using EP A isotope dilution methods. As the
Senior Chemist of Champion Papper Mills, Dr. Pamidi was also responsible for the
validation of laboratory chemical dara in accordance with the EPA protocols including
(1) U.S. EPA Contract Laboratory Program, National Functional Guidelines for
Organic Data Review, Multi-vedia, Multi-Concentranon and Low Concentration
Water, December, 1990 (revised June, 1991), (2) USEPA Contract Laboratory
Program, Laboratory Data Validation Funcuonal Guidelines for Evaluating Inorganic
Analyses (July 1988), and (3) Region II Modifications to the National Functional
Guidelines for Organic Data Review, Multi-Media, Multi-Concentration, June 1992.

Mailing Address: PO. Box 1236 ¢ Ridgewood ¢ New fersey G7451-1236

Tel: (201) 3184583  Fax: (2C1) 818-4617



Dr. Pamidi initiated, developed and managed sample preparation (analyte enrichment)
method development projects for aqueous and solid matrices: 1. Reverse Phase
Chromatography with non-polar bonded silica, 2. Automated Chromatographic
column applications, 3. Supercritical Fluid Extractions, 4. Sample clean-up methods by
steam distillation and acid digeston.

Dr. Pamidi developed methods for trace organic analysis of volatile and non-volatile
compounds in food packaging, inks and food samples by static and dynamic head
space, steam distillation/solvent extraction and thermal desorption methods followed
by GC/MS. He also applied GC/MS techniques for solving several process-related
problems in paper industry.

Dr. Pamidi has extensive Quality Control/Quality Assurance experience. Analysis of
dioxins and furans at parts per trillion and parts per quadrillion level require high level
of quality control in the extraction and analysis laboratory. Dr. Pamidi introduced
quality control mechanisms which include control charts, external mterlaboratory
studies, analysis of standards for purity, daily GC/MS performance checks of the
instrument, good laboratory notebook practices and educating the staff with the
principles of quality control both in sampling and analysis. He was also responsible
for introducing an in-house quality assurance program for Champion for all GC/MS
work.

Operated high resolution and tandem mass spectrometers for the analysis of biological
samples to support chemistry and biochemistry research projects.
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DAVID A. CASE
Project Role: Dara Review and Data Validation

EDUCATION
B.A. Environmental Studies, Montclair State University, NJ, May 1992

EMPLOYMENT

Data Validator, Groundwater Science & Environmental Technology, Inc. (1 year)
Data Validator, BEM Engineers (2 years)

KEY PROJECTS

L Performed Quality Assurance/Quality Control (QA/QC) data validation procedures according
to the USEPA SW-846, Test Methods forEvaluating Solid Waste and the NJDEP Bureau of
Environmental Measurements and Quality Assurance and Data Validation of Analytical
Deliverables for both TCL-Organics and TAL-Inorganics.

o Performed Data Management in terms of creating applicable Paradox tables enhancing the
assessment of the analytical data associated with the QA/QC report, consulted with
laboratories 1n receiving electronic anmalytical deliverables and QA/QC concerns or
questions, and implemented the analytical data accordingly.

° Assisted in the development of a detailled deliverable tracking schedule including all
sampling events already completed as well as upcoming sampling events. Assisted with the
creation of a Data Validation/Data Management summary of unit costs for analytical
methodology. ’

° Performed inimal reviews of Routine Analytical Services (RAS) organic and inorganic data
and special Analytical Services (SAS) data for environmental samples according to USEPA
Region II and Region II protocols.

L Validated organic and /or inorganic environmental samples using the CLP 3/90 Statement
of Work for Multi-Concentration, Low-Concentration or High-Concentration sample
analysis, as well as using the Laboratory Functional Guidelines for Evaluating Organic and
Inorganic analysis.

Mailing Address: PO. Box 1236 ¢ Ridgewood ¢ New Jersey 37451-1236
Office Location: Sherbrooke Office Centre ® 600 E. Crescent Avenue ¢ Upper Saddle River » New Jersey 07433
Tel: (201) 318-4383  Fax: (2C1) 8184617



Validated environmental samples using the "Methods for Chemical Analysis of Water and
Wastes, "the " Analytical Method for Determination of Asbestos Fibers in Water", and the
Methodology for the Measurement of Airborne Asbestos by Electron Microscopy." (EPA-
600 Series)

Validated environmental samples using methods for Gross Alpha and Gross Beta
Radioactivity, Radium-228, Alpha-Emitting Radium Isotopes, Thorium and Uranium, and
Gamma Emitting Radionuclides, all in drinking water. (EPA - 900 Series)
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SARATOGA SPRINGS REMEDIAL INVESTIGAT[ON
CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORAANIC COMPOUNDS
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* SAMPLE [D: NMSSSWQ501 ®

SRATERTRNT TR RCERNT NI UT ORI R D PR

Lab Receipt Date: 7/17/91 Method: CLP Unfts: UG/L Laboratory 10: 11648
Lab Result
Anatyte or CRQL Validation Data
1,1,1-Tr{chtoroethane u 10.0000
1,1,2,2-Tetrachlcrcethane U 18.0000
1,1,2-Trichlaroethane y 10.4000
1,1-01chiorcethane ] 10.0000
1.1-Dienloroethsne (1] 18.8000
1,2-Dichioroethane u 10.0000
1,2~Bichlorcethens (tatal} U 10.0000
1,2-Dichloropropane y 10.0000
2-8utancne U 20.0000 R
2-Hexancne v 20,0000 Ud
4-Methyl -2-Pentancne y 20.0000
Acetone 22.0000 22.0000u
Senzenas 39.0000
Bromod{chloramethane u {0.0000
Bromoform (] 10,0000
Bromemathane U 20.0000
Carbon Disulfide u 10.0000
carbon Tetrschloride ] 10.0000
Chliorobenzene U 10.0000
chiorcethane u 20,0000
chleroform v 16.0000
Chloromethane U 20,0000
01bromoch{oromethane U 10.0000
Ethylbenzene 200.0080
Methytene Chloride u 10,0000
Styrenes 1] 16.0000
Tetrachlsrcethene U 10.0000
Toluene 43,0000
Trichlorcethene ] 10.0000
Vinyl Acatate v 20.0000
vieyl Chloride u 26.0000

Xylene (®stal) 310.0000
cis-1,3-Dichloropropene 10.00Q0
trans-1,3-0ichlorcpropane 16.0000

[ =3 =
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Lab 2eceipt Date:

Anglyte
1,2,46-Trichiorochenzens
1,3-0ichiorcbenzene
2,4,5-Trichiorophanal
2,4+01chiorophensi
2,4-0{nfcrepnenot
2,4+0initrotoluane
2=-Chlorcphenat
2-Hethy{phens!
2-%{trophenol
3-Hicraaniline
4-gromophenyl -ghenylether
t-Chlorsaniiine
4-dathyiphenol
4-Nitrophenal
Acgnaphthylene
8enzolg)anthracsne
fanzo(b)flusranthene
gen20(k)Flusranthene
Senzyl Alcohot
Shrysene
Bi-n-Qetyl Phthalate
oiBen2ofuran
O{methyl Phthalate
Fluersne
dexach{arcbutadiene
Nexachioroethane
|sophorsne
N-H{tregodiphanylamina (1)
N{trobenzene
Phenagnthrene
Pyrene
bis(2-Chioroethyl )sther
bis(2-Ethylhexyl )Phthalate

(T S =

[ =i =

CHEMICAL ANALYSIS SUMMARY FCR SEMIVOLATILE ORGANIC CSMPAUNGS

7/17/9

Lab Result
or CaQlL

20.0000
20.0000
100.0000
20.0000
100Q.0000
20.0000
20.0000
20.0000
20.0000
100.0000
20,0000
20.0000
<0.0000
100.0000
250.0000
19.0000
20.9000
20.0000
20.0000
29.0000
20.0000
19.0000
20.0000
150.0000
20.90000
20.0q00
20.0000
20.0000
20.0000
240.0000
40.0000
20.0000
20.0000

SARATOGA SPRINGS REMEDIAL INVESTIGATION

TETFOTATT TN PN RN TP OO SRR RNTR

* SAMPLE [O:

NMS3SSW0401 x

LT ST TPPRUT VI P VOV TRETIRNTONTD

Method: CLP

val fdatien
pats

uw

Units: UG/L

Laboratory (D:

1,2-Dichlorcbenzense
1,4~0{chlorobenzens
2.4,4-Trichiorophenol
2,4-Dimathyiphenol
2.4-0finftrotoiuene
2-Chtoronaphthalene
2-Methyinephthalane
2-Nicroaniline
3,3/-pichiorobenzidine
4,8-0initro-2-methytphenol
$-Chioro-3-dathylphenol
4=Chlorochenyl -ghenyiether
é-ditrosnil ine
Acsnaphthene

Anthracane

8enzo(a)Pyrens

Benzolg,h, [ JPerylene
Senzoic Acid
Butylbsnzyiphthalate
bi-n-8utytphthalate
bibenz(a, R)Anthrscene
Diethylphthslate
flueranthene
Hexachlsrobenzane
wexachlorocyclopentadiene
Indeno(1,2,3~cd)Pyrens
N-Nitrogo-0{-n-Propylamine
Naphthatene
Pentachlorephenal

Phenol
Big(2-Chlaroethoxy)Mathane

bia¢2-Chlorcisopropyl )Ether

T ed”r J

11648

EE a s a8

[t S =G =

C Cc c

Lab Resule
or CRRL

20.0080
20.0000
20.0000
20.0000
20.0008
20.0a00
$30.0000
100.0000
<0.8000
10Q.3000
20.0000
20.0000
00,0000
248.0000
§2.40000
20.0000
20.0000
100.0000
20,0000
20,0000
20@.0000
20.0000
«5.0600
20.8000
20.0000
20.0000
20.0000
94,0000
10Q.0000
11.0000
20.0000
20.0000

validatie
Data

momsssse=
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SARATOGA SPRINGS REMEDIAL INVESTIGATION
CHEMICAL ANALYSIS SUMMARY FOR PESTICIDE AND PC2 COMPQUNDS

LRAAWESNVIIT TR RN TP LR AR RTRRND

* SAMPLE (D: NMSSSWO601 s

ctecvrTTIteedtrrenesbewteediveRe

Lab Raceipt Data: 7/17/91 HMethod: CLP Units: uG/L Laboratory [D: 0357-115668
Lab Result
Analyte or CRQL val idat{on pata

4,47-DDD U 1000

4,4’-0DE U . 1000

4,4-007 u . 1000

Aldrin U .0%00

Arector~1014 ] .5000

Araclor-122% u .5000

Areelor-1232 v 5000

Araclor-1262 U .5000

Aracfar- 1248 u .5000

Aroclor-12%54 U 1.0000

Arcclor-1260 U 1.0000

Dieldrin ] . 1000

Endesul fan | v .0500

Endosul fan {! u .1000

Endoaul fan sulfate 7] . 1000

Endrin u .1000

gnarin ketone u .1q0o

Heptachlor U .05%00

Heptachlar espoxide I} .3500

Lindane v .0500

HMethoxychlor ] .5000

Toxaphene v 1.0000

slpha-8HC v 3500
alpha-Chlordane v .5000

Beta-8HC U .a500

delta~BHC ({] .0500 R
gamma-Chiordane u .5000



JUL @6 ’S3 @4:25PM ATLANTIC ENVIRONMENTAL SERVICES H=r

SARATOGA SPRINGS REMEDIAL INVESTIGATION
CHEMICAL ANALYSIS SUMMARY FOR INORGANIC COMPOUNDS

* SAMPLE ID: NM8SSWQ601 =

Lab Receipt Date: 7/17/91 Mathod: CLP Unfea: UG/L  Lsborstory ID: 57-11468S

Lab Result

Aralyte or CRDL Val idation Dats
Alumtnum 8 45.3000
Antimeny 1} 30.0000 ud
Arsenic ‘ u 3.0000
Sarium 894 ,0000
Beryllium u 1.0000
Cadm{um ] 3.0000
Calcium 133000.4000
Chrom{um ] §.0000
Cobalt U 5.0000
Copper u 5.0008
Cysnide ] 5.0000 ud
lron 1230.6000
Leed v 2.0000
Magnes{um 33200.0000
Manganese 221.0000
Mereury ] .2000
Nickel y $.0000
patase{um 146700.8000
Selanium u 2.0000
silver U 5.0000 U
Sodfum 2056000.0000
Thallium v 2.0000
Vanad{um U $.0000

Zine 29,5000 R



JuL @6

‘93

Lab Receipt Data:

B24:25PM ATLANTIC ENVIRONMENTAL SERVICES

SARATOGA SPRINGS REMEDIAL INVESTIGATION
CHEMICAL ANALYSIS SUMMARY FOR VOLATILE ORGANIC COMPQUNDS

TRAVARDP I RG AN IOOPN OV TSR TNERY

* SAMPLE [D:

HMSSSWa802

TETETRERNNPVERAR T VAN RNV ETCITNIDS

9727/91  Method: CLP

Analyts
1,1,1-Trichtoreethane
1,1,2,2-Tetrachlorcethane
1.1,2-Trichloroethiane
1,1-01chiorcathane
1, 1=0ichlorgethene
1,2-Dichlorvethane
1,2-0ichiorecethene (total)
1,2°Dichloropropane
2-8utanone
2-Haxanone
4-Methyt -2-Pentancne
Acatone
Benzene
Bromodichloramathane
Bromoferm
Bremomethane
Carben 0fsul fide
Carbon Tetrachloride
Chlorcbenzene
Chlorcethane
thlaroform
Chioramethane
Dibromochloromethane
Ethylbenzene
Mathylene Chlor{de
Styrane
Tetrachlorcethene
Toluene
Trichloroethene
Vinyl Acstate
Vinyl chloride
Xylene (total)
cis=1,3-0{chlorepropens
trane-1,3-Dichloropropene

Units: UG/L

C L OHiC € G it 6.8 e .

= & e e e . .Ge €

==

o

[ o=y o~

Lab Result
ar CRQL
$.0000
5.0000
$.0000
5.0000
$.0000
$.0000
5.0000
5.0000
106.0000
10.0000
10.0000
10.9000
23.0000
5.0000
S.0000
10,0000
5.0000
5.0000
5.0000
10.0000
2.4000
10.0000
5.0000
14.0000
$.0000
5.0000
5.0000
6.0000
5.0008
10.0000
10,0000
16.0000
5.0000
5.0000

Laborstory [D: 16264

Validatien Data

------------------

5.00004, U

P.&s9
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SARATOGA SPRINGS REMEBIAL INVESTIGATICN

CHEMICAL ANALTSIS SUMMARY FOR SEMIVOLATILE CRGCAMIC COMPOUNOS

NMS3SW0A02 b

JUL 86 ’S3
v SAMPLE ID:
Lab Recaipe Date: 9/27/91 NMetned; CLP
Lab Resutt validatian
Analyte or CRAL data
1,2,4-Trichiorobanzene u 10.0000
1,3-pi{chlorcbenzene [t} 10.0000
2,6,5-Tr{chioropnenol ] 50.0008
2,h-Qichlorophenal v} 10,4000
2,4-Dinitrophensi U 50.0000
2,6-0initrotolusne U 10.0000
Z2-Chloraphensl U 10.0000
2-Methylphenol u 10.0000
2-N{trophenol U 10.0000
3-uftroantiine u 50.0000
4-3romopheny( -phaenylathes ] 10.0600
4-Chtorcanitine v 10.0000
4-mathylphenol J 10.0000
4-Nitrophanol ] 50.0000
Acsnaphthylene y 18.0000
genza(aAnthracsne U 10,0000
Senza(d)Plucranthene U} 10.0600
fenzo(k)Flucranthene v 10.0000
genzyl Aleohol u 10.0000
thrysens u 10.0000
pt-n-Octyl Phthalste u 19.0000
0ibenzofuran u 10.0000
pimatnyl Phthalate /] 10.0000
Fluorene u 10.0000
Hexachlorocbutadiene U 10,8000
Nexachlsroethane (1] 10.00600
[gephorene 1] 10.0000
N=N{tresodiphenylamime (1) U 10.0000
Nitrobenzene U 10.0000
Phenanthrene u 10.0000
Pyrene U 10.0000
nia¢2-Chlorcethyl JEther U 10.0000
nis¢2-Ethylhexyl )Phthalate U 10.0000

unies: ud/L

Laberatary [D:

Analyte

1,2-0ichiorobenzene
1,4-0{chlorcbenzene
2,4,5°Trichtorophenol
2,5-0imethylphenst
2,4-0fnitrotoluene
2-Chloronaphtheiene
2-Methy(naphthalene
2-Nitresniline
3,37-0fchtorcbanzidine
6,A-oinitre-Z-Nezhytphnnol
4-Chlora-3-Methyiphenal
4-Cnicrephenyl -phanylether
4-Nitrosniline
Acenaphthene

Anthrscene

Benzo(a)Pyrene

Senza(g,h, [ )Perylene
genzofc Acid
Sutylbenzytphthatata

gl n-gutylphthalate
dibenz({s,h)Anthracena
ni{echylphthalats
Fluarsnthene
dexachlorobenzsne
Hexachlarocyclopantadiene
{ndene(1,2,3-ed)Pyrene
N-d{troso-0i-n-Propylanine
Naphthslene
pentachlorophenol

Phenol
bis¢2Z-Chloroethexy)Nethane
bis({2-Chicroisepropyl)Ether

e e c e EceEECEcEgEGCGLECE oL CESECEaE

P.743

16264

Lab Result
ar CRAL

10.80a0
10.0000
1Q.2Q00
10.4000
10.0000
10.0000
10.40008
50.0000
20.0008
50.0000
10.0000
10,0080
50.0000

6.0000
10.0000
10.0000
10.0000
50.0000
10.0000
10,0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0006
$0.0000
10,0000
10.0QQ0
10.0000

Va

tidation
pata



JUL 26 ’S3 @4:26FM ATLANTIC ENVIROMMENTAL SERVICES =

SARATOGA SPRINGS REMEDIAL INVESTIGATION
CHEMICAL ANALYSIS SUMMARY FOR PESTICIDE AND PC8 COMPOUNDS

* SAMPLE (D: NMSSSWOA0Q *
t..""’tﬂ"."“""’”m‘"
Lab Recefpt Dste: 9/27/91 Methed: CLP Units: Ua/L Laboratery ID: 16264
Lab Reault
Anzlyte or CRQL valtdation Data
4,647-000 U . 1008
4,47-0DE U . 1000
b,47-007 ] .1000
Aldrin u .0510
Aroclor-1014 u .5100
Aroclor- 1221 u .5100
Aroelor-1232 U .5100
Araclor-1262 U ,5100
Arcclor-1248 u .5100
Areelor-1256 y 1.00QC
Aroclor-1260 v 1.0000
Dieldrin U . 1000
2ndosul fan ! y .0510
Endosul fen 1! v ., 1000
Endosul fan sulfate u . 1000
Endrin U .1000
Endrin ketone U . 1000
Heptachler u .0510
Heptachior spoxide U .0810
Lindane u .0510
Methexychlor ] .5100
Toxaphene v 1.0000
aipha-8HC u .0510
alpha-Chlordane ] .5100
beta-8HC v .0s510
delta-8HC u .0510 uw
gemma-Chlordane y .510Q



JUL 86 'S3 B84:26PM ATLANTIC ENVIRONMENTAL SERVICES F.9/9

SARATOGA SPRINGS REMEDIAL [NVESTIGATION
CHEMICAL ANALYSIS SUMMARY FOR [NORGANIC COMPOUNDS

LEVETTN VAN ROID VI T T IR IANGRS

¥ SAMPLE ID: NMSSSW0402 *
ORI YT OOO DTN T OO CT TR DO

Lab Receipt Date: 9/27/91 Method: CLP units: UG/L Laboratory [D: 142648

Lab Result
Analyte or CROL validation Data

Aluminum v 20.0000

Antimony (v 30.0000

Arsenic (1] 3.6080

Barium 690.0000

Beryllium 4] 1.0000

Cadmium u 3.0000 ud
Calelum 113000.0000

Chromium B 7.0000

Cabalt U $.0008

Coppar B 14.5000

Cyanide U 10.0000 ud
Iren 945.0000

Lead u 2.0000

Magnesium 26800.0000

Mangsnese 176.0000 J
Mercury 1] .2000

Nickel v 5.0000

Potassium 14200.0000

Selenfum y 2.000a0

Silver 21,1000 J
Sedium 156000.0000

Thallium u 2.0000

Vanadium 3 7.5000

2inc B 18.1000 J



e
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ENVIRONMENTAL SERVICES, INC.
WATER TADLE ELEVATIONS

SMMATOCA SPRINOR, SLY.
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CULVERTED MILLAGE BROOK
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07/06/93 16:26 T201202b778

-~ o

RECEPTION OK

TX/RX NO.
CONNECTION TEL
CONNECTION ID
START TIME
USAGE TIME
PAGES

RESULT

ERXFFLXTTERFLTTXXRETTELETXA
ACTIVITY REPORT  =#=#x
EEERELLXELERETTTLXLLTLLLTER

5316
203 337 6347

07/06 16:22
03'30

10
0K




