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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared to ensure that all sample collection and
data generation activities associated with Metcalf &Eddy's (M&E) performance of technical
assistance activities at the Ottati and Goss/Kingston Steel Drum Superfund Site yield data that are
of adequate quality for their intended use. The necessary components of the Quality Assurance
Project Plan (QAPP) and Field Sampling Plan (FSP) have been incorporated in conjunction with
the guidelines outlined in EPA’s Requirements for Quality Assurance Project Plans (U.S. EPA,
1997) to serve as the foundation for this plan.

1.1 Project/Task Organization

The project organization chart for field and related activities is presented in Appendix A (Figure
A-1). The key individual responsible for quality assurance (QA) at M&E is the Program QA
Manager. For this project, analytical results will be reported directly to the M&E Lead Chemist
who is in contact with the M&E Work Assignment Manager. If necessary, QA issues will be
discussed with the Program QA Manager, Work Assignment Manager, and Lead Chemist. The
Field Team Leader is responsible for overseeing the implementation of the project objectives
during field activities. The Field Team Leader reports directly to the Work Assignment Manager.
Other key roles of responsibility are described in Appendix A.

1.2 Problem Definition/Background

The Ottati & Goss/Kingston Steel Drum Superfund Site is located in Kingston, New Hampshire,
west of state highway Route 125 (Figure 1-1). The site is approximately 35 acres in size and is
divided into two sections; 28 acres owned by the Senter Transportation Company and 5.88 acres
owned by the Kingston Steel Drum (KSD)/Great Lakes Container Corporation (GLCC). In 1978,
the Senter Transportation Company leased a one-acre parcel to Ottati & Goss, Inc. Portions of
the site have been used for storage and/or reclamation of barrels containing solvents and other
organic chemicals.

A number of studies have been conducted since the 1980s to investigate contamination at the site.
In the early 1990s the site was taken over by EPA and NHDES, who have worked to design two
areas for Remedial Action: groundwater and soils/sediments. The design for groundwater
Remedial Action was completed in 1996 and the design for the Remedial Action for the
soils/sediment was completed in December 1997 and both will be implemented by the U.S. Army
Corps of Engineers.
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The objective of this work assignment is to provide technical assistance to EPA and U.S. Army
Corps of Engineers (USACE) during Explanation of Significant Differences (ESD) or Record of
Decision (ROD) Amendment. Issues to be addressed during technical assistance may include: a
change from incineration to thermal desorption, assessment of future use of the KSD portion of
the site, increasing the area of the marsh to be remediated, east of Route 125, to be remediated,
and a reassessment of the cleanup level for the marsh/sediment.

1.3 Project Task/Description and Schedule

In response to the completion of the design for groundwater remedial action and the reactivation
of the design for soils and sediment remediation, which will be performed by the Corps of
Engineers, M&E has been requested to provide technical assistance to support the U.S. EPA and
the Corps of Engineers during several changes that will require a formal change to the ROD
signed in 1987.

As a result, M&E has been tasked with various sample collection activities, the results of which
will fill data gaps and provide necessary information to assist U.S. EPA and the Corps of
Engineers during ESD or ROD Amendment. In addition, another objective of the sample
collection activities is to provide data to prepare a FS Addendum Report and perform an evaluation
of the potential for natural attenuation at the site.

Three field activities will require the services of subcontractors to support field work: test pit
excavation, surveying, and waste disposal. The specific requirements of the services are outlined
in M&E’s Draft Work Plan for Technical Assistance (M&E, 1998).

The following schedule is anticipated for field activities, all of which are expected to occur before
December 1999:

° Surface and Subsurface Soil Sampling -- August 1998 (1 week)

o Piezometer Installation -- September 1998 (less than 1 week)

o Piezometer Water Elevation Measurements -- One round in 1998 and three rounds
in 1999 (1 day each)

° Sediment Sampling (Phase 1) -- September/October 1998 (less than 3 weeks)

° Sediment Sampling (Phase 2) -- December 1998 (2 weeks)

o First Round of Groundwater Elevation Measurements and Sampling -- June 1999
(2 weeks)

° Second Round of Groundwater Elevation Measurements and Sampling -- October
1999 (2 weeks)
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1.4 Quality Objectives and Criteria for Measurement Data

Comprehensive quality assurance (QA) objectives have been developed to provide guidelines for
field and laboratory procedures conducted in support of the technical assistance program for the
site. The intention of the field program is to produce data of acceptable quality to provide usable
data for characterizing current contamination, hydrogeologic and other site conditions.

The primary QA objective for the field program is that all measurements be representative of the
actual site conditions and that all data resulting from field, sampling, and analysis activities be
comparable. The use of accepted, published sampling and analysis methods as well as the use of
standardized units aid in ensuring the comparability of the data.

As is described in Section 2.4, two types of analytical services will be used to analyze samples
collected by M&E: EPA Contract Laboratory Program (CLP) Routine Analytical Services (RAS)
and Delivery of Analytical Services (DAS). For RAS analyses, the laboratory methods will be
performed in accordance with the current CLP Statements of Work (SOWs):

. Contract Laboratory Program, Statement of Work for Organics Analysis (Multi-
Media/Multi-Concentration).  Document No. OLMO0I1.0 including revisions
OLMO1.1 through OLMO03.2. (U.S. EPA, 1994b) and subsequent revisions

. Contract Laboratory Program, Statement of Work for Low Concentration Water
Analysis (Multi-Media/Multi-Concentration). Document No. OLC02.1. (U.S.
EPA, 1996a)

. Contract Laboratory Program, Statement of Work for Inorganics Analysis (Multi-

Media/Multi-Concentration). Document No. ILMO01.0 including revisions ILMOI1. 1
through ILM04.0. (U.S. EPA, 1993) and subsequent revisions

For DAS analyses, DAS specifications describing the laboratory method requirements and
reporting limits are provided in the Appendix B. Reporting limits for the RAS analyses are
presented in Appendix R. A description of the field test kit methods are presented in Appendix
P and the reporting limits for the field analytical methods are presented in Appendix O.

The following Data Quality Objectives (DQOs) have been set for this sampling project:

. To obtain groundwater analytical data that is of sufficient quality and quantity to
supplement previously collected groundwater data which will be used to determine
current trends in the nature and extent of groundwater contamination at the site.
In addition, the samples will provide adequate data for a risk assessment addendum
and evaluation of the potential for natural attenuation of contaminated groundwater
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at the site. The laboratory analytical parameters include: methane, ethane, ethene,
selected water quality parameters, volatile organic compounds, and
pesticides/PCBs.

To obtain soil analytical data that is of sufficient quality and quantity to supplement
previously collected soil data, perform a risk assessment addendum, and determine
the horizontal and vertical limits of contamination in support of evaluating the
limits of excavation in the remedial design. The analytical parameters for soil
samples include volatile and semivolatile organic compounds, pesticides/PCBs, and
metals, including hexavalent chromium.

To obtain sediment analytical data that is of sufficient quality and quantity, which
addresses high moisture content, to provide usable data to perform a risk
assessment addendum and determine the horizontal and vertical limits of
contamination in support of evaluating the limits of excavation in the remedial
design. The moisture content of the sediment samples will be reduced in the field,
prior to sample shipment to the laboratory. Combinations of: decanting, sample
dewatering (on absorbent paper), and sieving will be employed to reduce the
moisture content. The analytical parameters for sediments include pesticides/PCBs
and metals, including hexavalent chromium.

In order to achieve the DQOs, a combination of laboratory services and field testing will be used.
These methods are described in detail in Section 2.0. A summary of the field screening and
laboratory services are discussed below:

Field screening will provide the least rigorous data quality, but the fastest results,
and will be used at the site for health and safety monitoring, preliminary screening
of excavation soils/sediments and well headspace, and analysis of the natural
attenuation parameters which, by their nature, require immediate analysis. A flame
ionization detector (FID) and/or a photoionization detector (PID) will be used to
monitor organic vapor levels. Field measurements of pH, oxidation-reduction
potential (ORP), conductivity, and dissolved oxygen (DO) will also be obtained
using a flow-thru cell meter, and measurements of turbidity will be made using a
turbidimeter. Ferrous iron and sulfide will be measured in groundwater and PCBs
will be measured in soil, using field test kits. The field test kit which will be used

- for the PCB soil analysis will be the Strategic Diagnotics Inc. ENSYS PCB

Extraction and Soil Test Kit which will have a detection limit of 2 ppb. Ferrous
iron and sulfide will be measured using colorimetric analyses in test kits from
HACH Company of Loveland, Colorado. Detection ranges for ferrous iron and
sulfide using the HACH test kits are listed by the manufacturer as 0-3.00 mg/L and
0-0.600 mg/L, respectively. Test kit procedures to be used are outlined in

/2
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Appendix P. In addition, groundwater elevation measurements will also be
obtained.

. CLP RAS analysis, which provides the highest level of data quality, will be used
for risk assessment and either ESD or ROD Amendment. Included are standard
CLP RAS methods. All environmental samples analyzed through the CLP RAS
system will be laboratory reported and validated to provide the highest data quality.

. Non-CLP methods will be used for the DAS analysis of volatile organic
compounds, methane, ethane, ethene, pesticides/PCBs, toxic PCB congeners and
total homologues, metals, hexavalent chromium, sulfate, nitrate, nitrite, chloride,
total organic carbon, and alkalinity. The DAS analyses will require laboratory
deliverables that are detailed in the DAS specifications (Appendix B). All DAS
analyses will have report deliverables that meet or exceed CLP data requirements
and will be validated to provide the highest data quality.

All RAS and DAS analytical data will be validated to either Tier I or Tier II in accordance with
Region I EPA-New England Data Validation Functional Guidelines (U.S. EPA, 1996d). Section
4.0 further describes the validation activities. Approximately 25% of the groundwater and
sediment data will be validated to Tier I. The remaining groundwater and sediment data will be
validated to Tier II. All of the soil data will be validated to Tier II. In addition to those activities,
DAS data receiving only Tier I validation will be further evaluated, to ensure that the laboratories
have met minimum data acceptance criteria established under M&E’s DAS Corrective Action
Program. The additional evaluation consists of completing Organic/Inorganic Data Quality
Assessment Forms (I/ODQAFs) for each sample delivery group (SDG) validated to Tier I to
ensure compliance with the data requirements in the DAS specifications (Appendix B) and to
determine if any Tier I validated data could be potentially rejected based on Tier II data validation
criteria. Field screening data (i.e., field parameters such as pH, turbidity, etc.) will be reviewed
in terms of the following: data usability to determine if it is appropriate for its intended use; and
if the field screening data QA objectives have been met.

1.5 Special Training Requirements/Certification

All M&E personnel entering the site will be in compliance with M&E’s Site Safety and Health
Plan (SSHP; 1998), which has been developed to cover all field activities. At a minimum, all
M&E personnel on the site will have received training in accordance with Occupational Safety and
Health Administration (OSHA) 29 CFR 1910.120(e).

Subcontractors conducting work for M&E as part of the technical assistance field program are
required as part of their subcontract to provide M&E with a SSHP specific to the tasks that they
are performing that meets or exceeds the requirements outlined in M&E’s SSHP (1998). At a

)
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minimum, all subcontractor personnel on the site and under contract to M&E will have received
training in accordance with OSHA 29 CFR 1910.120(e).

1.6 Documentation and Records

Records of field and laboratory activities will be required for the duration of the work assignment.
Documentation such as field log books, field data forms, laboratory reports, tabulation of results
and narratives will be used to evaluate the usability of the collected data.

Documentation will be initiated in the field during each of the technical assistance sampling events.
As described in Section 2.2 and Appendix C, field logbooks and field data forms will be used to
document on-site conditions, field measurements, sample collection information, and other
pertinent site-related information during monitoring activities. Section 2.3 and Appendix D
describe the tracking of samples from collection through shipment and laboratory custody.

For all samples that are received by the RAS and DAS laboratories, the laboratories submit data
reports in the form of SDGs, which provide the analytical results for each sample. Each SDG
contains up to 20 samples, including environmental and field QC samples and the corresponding
laboratory QC samples and requirements. For RAS analyses, the laboratory methods will be
performed in accordance with the current CLP SOWs for organic and inorganic analyses.

The RAS laboratories analyzing the samples are responsible for preparing the SDGs and providing
the information in printed and electronic formats concurrently to the Contract Laboratory
Analytical Support Services (CLASS) contractor and EPA’s Office of Environmental Measurement
and Evaluation (OEME). The OEME then submits to M&E printed copies of the SDG packages.
A normal turn-around time of 35 days from laboratory receipt of the last sample for each SDG is
required. The RAS laboratories provide the raw data (including instrument printouts, calibration
curves, results of QC checks, etc) and standard data reporting forms, including QC summary
forms, as required by the current CLP SOWs for organic and inorganic analyses.

For DAS analyses, the M&E-procured laboratories provide the analytical raw data and standard
reporting forms required by the DAS specifications (Appendix B) to the M&E
Laboratory/Tracking Coordinator. A normal turn-around time of 35 days from laboratory receipt
of the last sample for each SDG is required for all DAS data with the exception of the
Pesticides/PCB data for upland soils and the high moisture content Pesticides/PCB data for the
sediment samples from the marsh. These two types of analyses will require a 14 day turn-around
time from laboratory receipt of the last sample for each SDG. The DAS specifications require that
the laboratories report CLP-like data deliverables. In general, the DAS specifications require that
the laboratory submit the following deliverables:

/T
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. Tabulated sample results; positive results and detection limits for nondetects; and

for sediment samples, results reported on a dry weight basis, and sample weight
and percent moisture content must be reported

. Laboratory analysis notebook pages or bench sheets; all raw sample data

o Tabulated results of duplicate and matrix spike analyses; tabulations of blank
results; and raw data for these analyses

o Standard curve raw data; plotted standard curves; linear regression equations

o Examples of sample result calculations for each analysis including all equations,
dilution factors, and information required to reproduce the laboratory results

o Sample preparation logs

° Copies of the DAS specifications, M&E chain-of-custody forms, telephone logs,
and shipping air bills

. Narrative explaining all anomalies and corrective action(s) taken, and included in
the narrative, a tabulation of the DAS sample numbers with the corresponding
laboratory numbers

All RAS and DAS laboratory reports will be kept along with their respective original traffic
report/chain-of-custody (TR/COC) forms and M&E COC forms in project files at M&E or with
readily accessible archival services maintained by M&E. At work assignment close-out, only
copies of the DAS laboratory reports will be provided to EPA. Neither the RAS laboratory
reports, TR/COC forms, nor M&E COC forms will be provided as EPA will have already
received original copies of these materials. In addition to laboratory reports, data validation
reports will be generated as described in Section 4.0 for each of the RAS and DAS SDGs received
over the course of this work assignment. Copies of the validation reports are provided to EPA
approximately 21 days following receipt of each SDG as required by EPA Region I data validation
guidelines (U.S. EPA, 1996d).

2.0 MEASUREMENT AND DATA ACQUISITION

This section describes the overall design of the field program and includes the specific information
necessary to conduct the monitoring and sampling components of the program. Presented in this
section and the associated appendices are the monitoring and sampling procedures, sample
handling and custody requirements, analytical method requirements, and the quality control (QC)
requirements associated with the compliance monitoring program.

)
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2.1 Field Investigation (Monitoring and Sampling) Process Design

The field investigation activities and analyses being conducted in support of technical assistance
consist of the following:

- Surface and Subsurface Soil Sampling

- Piezometer Installation

- Piezometer Water Elevation Measurements

- Sediment Sampling

- Groundwater Elevation Measurements and Sampling

Figure 2-1 presents the site detail map. Figures 2-2 through 2-6 present the locations of different
field activities including the groundwater monitoring well locations, the test pit sampling locations,
the soil sampling locations, the sediment sampling locations, and the piezometer installation
locations, respectively. Tables 2-1 and 2-2 summarize the samples per location where the above
field activities will be conducted.

2.1.1 Groundwater Elevation Measurements and Sampling. Two rounds of groundwater
sampling will be performed. Groundwater samples will be collected from approximately 35 onsite
monitoring wells, including the 3 BARCAD wells, using the EPA low flow sampling technique
(Appenidx T). Prior to collecting samples, synoptic groundwater elevations will be measured at
each of the monitoring wells.

2.1.1.1 Water Level Measurements. Synoptic water level measurements will be
obtained at approximately 35 groundwater monitoring locations. Using these data, water
level measurements will be related to previously established measuring point elevations to
determine groundwater elevations. The procedure that will be used for measuring water
levels is described in Section 2.2.1.

2.1.1.2 Groundwater Sampling. Monitoring wells will be sampled using EPA’s low
flow purging and sampling guidelines (Appendix T) (U.S. EPA, 1996¢) to collect
groundwater samples for analysis of Volatile Organic Compounds (VOCs), methane,
ethane, ethene, metals, sulfate, nitrate, nitrite, chloride, Total Organic Carbon (TOC), and
alkalinity. In addition, based on subsequent scoping meetings, a subset of the thirty-five
wells will be sampled for PCBs during the first round of sampling: Ten wells will be
sampled for toxic PCB congeners and total homologues, and an additional five wells will
be sampled for RAS pesticides/PCB analysis. A summary of the sample quantities and
analyses for the groundwater sampling is presented in Table 2-1. The monitoring wells
will be sampled using a peristaltic pump, unless it is not feasible based on field conditions,
in which case a dedicated inertial sampling pump (i.e., Wattera) or a bottom-
filling/bottom-emptying bailer will be used to purge and sample the wells.
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TABLE 2-2. SUMMARY OF SAMPLE ANALYSES AND QUANTITIES FOR THE SURFACE AND SUBSURFACE SOIL AND SEDIMENT SAMPLING LOCATIONS

DAS Analyses RAS Analyses
14 day TAT High Moisture Method
Pesticides/ Volatile Pesticides/ Hexavalent Semivolatile
PCBs Organics PCBs (14-day TAT) Metals Chromium Organics Metals
ENVIRONMENTAL SAMPLES:
Surface and Subsurface Soil Sampling:
Upland Soil Locations
Test Pits 60 60 60 60
Additional Test Pits 6 35
South of the Fence Area
Surface Samples 100 100 100 100
Additional Surface Samples 6 6
Field Collected QC Samples :
Trip Blanks 10
Equipment Blanks 5 5 1 5 [
Field Duplicates 11 11 1 11 14
PE Samples 11 11 11 14
Matrix Spike 11 11 1 11 14
Matrix Spike Duplicate 11 11 11
Subtotal: 209 Z19 [} 0 15 209 251
I  Number of SDGs: 11 11 0 0 1 11 14
Sediment Sampling:
Phase 1
Marsh Locations 100 100
Field Collected QC Samples :
Equipment Blanks 7 7
Field Duplicates 7 7
PE Samples 7 7
Matrix Spike 7 7
Matrix Spike Duplicate 7 (4]
| Subtotal: 0 0 135 128 0 0 0
I  Number of SDGs:]| 0 0 7 1 7 | 0 0 | 0
Phase 2
Marsh Locations 50 50
Field Collected QC Samples :
Equipment Blanks 4 4
Field Duplicates 4 4
PE Samples 4 4
Matrix Spike 4 4
Matrix Spike Duplicate 4 [4]
Subtotal: 0 0 70 66 0 0 )
— Number of ODGs] 0 | 0 ]
| GRAND TOTAL:| 209 219 205 1 194 1 15 209 | 251
NOTES:

1. Trip blank quantities are based on the number of collection days and estimated number of coolers being shipped. All other field QC sample

quantities are estimated assuming that one per SDG package (typically) will be collected

DAS - Delivery of Analytical Services
. ’is - Polychlorinated Biphenyls

PE - Performance Evaluation
QC - Quality Control

RAS - Routine Analytical Services
SDG - Sample Delivery Group
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TABLE 2-1. SUMMARY OF SAMPLE ANALYSES AND QUANTITIES FOR THE GROUNDWATER SAMPLING LOCATIONS

DAS Analyses RAS Analyses
Total Homolog/ Low Conc.
Organic Cong Spec Nitrate/ Volatile Pesticides/
Carbon Alkalinity Methane Ethane Ethene PCBs Sulfate Nitrite Chloride Organics PCBs
ENVIRONMENTAL SAMPLES:
Groundwater Sampling:
Round 1
Existing Wells 35 35 35 35 35 10 35 35 35 35 10
Field Collected QC Samples ':
Trip Blanks 5
Equipment Blanks 2 2 3 3 3 1 3 3 3 3 1
Field Duplicates 2 3 3 3 1 3 3 3 3 1
PE Samples 1 3 1
Matrix Spike 3 3 3 1 3 3 3 3 1
Matrix Spike Duplicate 3 3 3 i 3 1
[ Sub{otal: 37 o q7 q7 7 13 9 43 Er) 53 13
|  Number of SDGs: pJ ] 2 2 2 1 3 k] 3 3 1
Round 2
Existing Wells 35 35 35 35 35 35 35 35 35
Field Collected QC Samples ':
Trip Blanks 5
Equipment Blanks 2 2 3 3 3 3 3 3 3
Field Duplicates 2 3 3 3 3 3 3 3
PE Samples 3
Matrix Spike 3 3 3 3 3 3 3
Matrix Spike Duplicate 3 3 3 3
i Subtotal: 37 39 47 47 47 0 44 44 44 55
| Number of SDGs: 2 ] 2 2 2 3 3 3 3
] GRAND TOTAL:] 74 7] 99 | 94 | 94 15 88 | 88 88 110 | 15

NOTES:

1. Trip blank quantities are based on the number of collection days and estimated number of coolers being shipped. All other field QC sample

quantities are estimated assuming that one per SDG package (typically) will be collected

DAS - Delivery of Analytical Services
Cong Spec - Congener Specific
Homolog - Homologue

PCBs - Polychlorinted Biphenys

PE - Peformance Evaluation

QC - Quality Control
RAS - Routine Analytical Services
SDG - Sample Delivery Group
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The three onsite BARCAD wells will be purged and sampled using the required sampling
equipment which will be obtained from the NHDES and the samples will be analyzed for VOCs
only. In addition to the samples collected for laboratory analysis, M&E will also field screen the
groundwater locations for pH, ORP, conductivity, DO, temperature, and turbidity using field
meters; and for ferrous iron and sulfide using field test kits. Sampling procedures for groundwater
sampling are described in Section 2.2.2.

2.1.2 Surface and Subsurface Soil Sampling. The surface and subsurface soil sampling will
consist of collecting soil samples from two areas of the site. Approximately 40 locations will be
sampled, with samples collected from four discrete depths per location. The samples collected
north of the fenced area of the site will be collected from test pits, excavated by a drilling
contractor. The area to be sampled will be approximately 40 x 300 feet in area. The soil samples
collected from the southern portion of the site will be collected using hand digging techniques.
Additional surface and subsurface soil sampling, included during subsequent discussions with the
EPA RPM, will be conducted to collect samples for metals and hexavalent chromium analyses.

2.1.2.1 Soil Sampling. Soil samples will be collected from the 40 locations at 4 depths
per location, for a total of 160 onsite locations. Sampling will be performed to collect soil
samples for VOCs, Semivolatile Organic Compounds (SVOC), pesticides/PCB (14-day
turnaround time), and metals analyses. A summary of the sample quantities and analyses
for the soil sampling is presented in Table 2-2. In addition to the soil sample collection,
M&E will also perform field test kit analyses for the presence or absence of PCBs. A
description of the sampling procedures is presented in Section 2.2.3.

2.1.2.2 Additional Soil Sampling. The additional surface and subsurface soil sampling
for metals and hexavalent chromium analyses will consist of collecting soil samples from
test pits and hand augered locations at the site. ASoil samples will be collected using a test
pit excavator from 5 locations. At each location, samples will be collected from 6 different
depths (0, 2, 4, 6, 8, and 10 foot depths), with a composite sample being collected from
the total depth. In addition, 3 locations will be sampled using hand augering techniques
and sampled at 2 depths (0 and 2 foot depths), for a total of 41 sample locations.

2.1.3 Sediment Sampling. The sediment sampling will consist of collecting samples from the
marsh area located between Route 125 and Country Pond. Sediment samples will be collected
from the 150 locations in the wetlands using hand digging techniques established for the Wells
G&H project (M&E, 1997). Sampling will be performed to collect sediment samples for
pesticides/PCB (14-day turnaround time) and metals analyses. A summary of the sample
quantities and analyses for the sediment sampling is presented in Table 2-2.

2.1.4 Piezometer Installation and Water Level Elevation Measurements. Twenty-five
piezometers will be installed using the shallow installation specification provided by EPA

18

Fae

()



Title: Final SAP
Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

(AFBCA, 1997). The piezometers will be installed in the wetland to evaluate the transitional zone
between surface water and groundwater in the wetland area. The groundwater elevations in the
piezometers will be measured four times during the field program.

2.1.4.1 Piezometer Installation. Twenty-five shallow piezometers will be installed in
the wetlands area, near the anticipated work area for sediment remediation, to assess the
transitional zone between surface water and groundwater. The piezometers will be
installed following the procedure in Appendix M.

2.1.4.2 Water Elevation Measurements. Four rounds of water level measurements will
be obtained at the 25 piezometer locations. The procedure that will be used for measuring
water levels is described in Section 2.2.1.

2.2 Monitoring and Sampling Procedures

The following sections describe the measurement and sampling procedures that will be used in
conjunction with the field activities described in Section 2.1.

2.2.1 Water Elevation Measurements. For measurement of groundwater elevations in the
monitoring wells and the piezometers (Sections 2.1.1 and 2.1.4), the determination of the depth
to the static water level will be made to the nearest 0.01 foot using an electronic water level
indicator. Synoptic measurements at all locations will be taken within a 24-hour period and prior
to the initiation of purging and/or sampling activities.

For groundwater monitoring wells, measurements will be made from the top of the protective steel
or PVC casing. For the piezometers, depth to water will be measured from the top of the PVC
casing. The piezometers are scheduled to be surveyed after installation and will be re-surveyed in
the spring to assure consistency between water-level measurements.

All down-well measuring devices will be thoroughly decontaminated between measurements in all
groundwater monitoring wells and piezometers as described in Appendix E. Water elevation
measurements will be recorded in the field logbook and/or on field forms located in Appendix C.
The following procedure will be used to measure the synoptic water level at each location. Any
variances to the following procedures will be documented in the field logbook.

1. Record the weather conditions and other relevant site conditions.

2. Record the monitoring location identification number and check and record its
condition for damage or evidence of tampering.
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3. Place polyethylene sheeting on the ground and assemble all necessary water level

measurement equipment on top of it.

4. Unlock the outer casing (if present) and remove the protective/locking cap on the
well or piezometer.

5. Measure the headspace of the monitoring location for organic vapors using a
photoionization detector (PID) and record readings.

6. Measure and record the static water level in the well using a decontaminated
electronic water level indicator.

7. Replace the protective cap and lock the outer casing (if present).

2.2.2 Groundwater Sampling Procedures. The purging and sampling procedures that will be
used to collect groundwater samples from approximately 35 monitoring wells described in Section
2.1.1 are presented in this section. The procedures are adapted from EPA’s low flow purging and
sampling guidelines (Appendix T) (1996c). All wells will be purged and sampled using a
peristaltic pump. However, should field conditions prohibit use of a peristaltic pump, then a
dedicated inertial pump or bottom-filling/bottom emptying bailer will be used. Procedures for
purging and sampling are presented for both types of pumps. The type of pump used will be
documented in the field logbook. The BARCAD wells will be sampled using the equipment and
sampling procedure provided by NHDES.

Sample containers and preservation methods are presented in Appendix F. Purging and sampling
information and field parameter measurements will be recorded in the field logbook and/or on field
forms located in Appendix C. The following procedure will be used for groundwater sample
collection. Any variances to the following procedures will be documented in the field logbook.

1. Record the weather conditions and other relevant site conditions.

2. Record the well identification number and check and record the condition of the
well for damage or evidence of tampering.

3. Place polyethylene sheeting on the ground and assemble all necessary sampling
equipment on top of it.

4. Unlock the outer casing (if present) and remove the protective cap on the well.
5. Measure the headspace of the well for organic vapors using a PID and record the
readings. :
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3. Place polyethylene sheeting on the ground and assemble all necessary water level

measurement equipment on top of it.

4. Unlock the outer casing (if present) and remove the protective/locking cap on the
well or piezometer.

5. Measure the headspace of the monitoring location for organic vapors using a
photoionization detector (PID) and record readings.

6. Measure and record the static water level in the well using a decontaminated
electronic water level indicator.

7. Replace the protective cap and lock the outer casing (if present).

2.2.2 Groundwater Sampling Procedures. The purging and sampling procedures that will be
used to collect groundwater samples from approximately 35 monitoring wells described in Section
2.1.1 are presented in this section. The procedures are adapted from EPA’s low flow purging and
sampling guidelines (Appendix T) (1996¢c). All wells will be purged and sampled using a
peristaltic pump. However, should field conditions prohibit use of a peristaltic pump, then a
dedicated inertial pump or bottom-filling/bottom emptying bailer will be used. Procedures for
purging and sampling are presented for both types of pumps. The type of pump used will be
documented in the field logbook. The BARCAD wells will be sampled using the equipment and
sampling procedure provided by NHDES.

Sample containers and preservation methods are presented in Appendix F. Purging and sampling
information and field parameter measurements will be recorded in the field logbook and/or on field
forms located in Appendix C. The following procedure will be used for groundwater sample
collection. Any variances to the following procedures will be documented in the field logbook.

1. Record the weather conditions and other relevant site conditions.

2. Record the well identification number and check and record the condition of the
well for damage or evidence of tampering.

3. Place polyethylene sheeting on the ground and assemble all necessary sampling
equipment on top of it.

4, Unlock the outer casing (if present) and remove the protective cap on the well.
5. Measure the headspace of the well for organic vapors using a PID and record the
readings.

20



Title: Final SAP

Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999
6. Calculate the screen volume, in gallons of water, of the well using the installation

specifications for the well (i.e. well radius [r, in feet], screen length or measured
depth of standing water, whichever is less [L, in feet], and the conversion factor
of 1 f£ = 7.48 gallons) as follows:

screen volume (gallons) = wr? L (7.48 gallons/ft’)

7. Initiate purging of approximately one to three well screen volumes. Slowly lower
the pumping equipment (peristaltic pump or dedicated inertial pump) so that the
intake is located at the midpoint of the well screen. If the water level is lower than
the top of the well screen, position the pump intake at the midpoint of the standing
water. The intake should be at least 1 foot above the bottom of the well to
minimize mobilization of settled sediment, the risk of the pumping suction being
broken, or the entrainment of air in the sample. The following are procedures for
sampling using a peristaltic and inertial pump, respectively.

Peristaltic Pump: Connect the necessary tubing to the pump. Measure a new
section of pharmaceutical-grade, 3/16” internal diameter (I.D.) silicon tubing and
attach it to the peristaltic pump. Connect a piece of 3/16” 1.D. Teflon® tubing to
the outflow, taking care to use a section long enough to collect samples easily, and
to reach into the purge bucket. Using short pieces of silicon tubing, connect the
outlet end of the Teflon® tubing to the HDPE “T” and tension fitting through
which samples for turbidity will be collected, and connect the “T” to the intake of
the flow-through cell on the water quality meter. Measure a new section of
Teflon® tubing to extend from the midpoint of the well screen to the intake side of
pharmaceutical-grade, silicon tubing. Attach the Teflon® tubing and lower the end
of the tubing to the depth of the middle of the well screen. As described above,
lower the Teflon tubing to the appropriate depth within the well. Commence
purging at the slowest possible rate and slowly increase the speed until discharge
occurs. Measure the flow rate using a plastic graduated cylinder and time piece.
Adjust the pump speed to maintain a drawdown of less than 0.3 feet. Monitor the
drawdown as described in Section 2.2.1. Continue to monitor the water level
during the purging and sampling. Note any flow rate adjustment(s). Under no
circumstances should the well be pumped dry and once pumping is begun, it should
not be interrupted until all sample volume has been collected. Collect all purge
water in a bucket.

Inertial Pump: Attach the dedicated or decontaminated check valve to the
dedicated inertial pump. As described above, lower the pump to the appropriate
depth within the well. Commence manual pumping at a slow rate and gradually
increase the rate until discharge occurs. Adjust the pumping rate to maintain a
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o0

10.

11.

12.

13.

drawdown of less than 0.3 feet. Monitor the drawdown as described in Section
2.2.1. Once pumping is begun, it should not be interrupted until all sample volume
has been collected. Collect all purge water in a bucket. -

Prevent the flow-through-cell and all sample tubing protruding from the well from
exposure to direct sunlight by shading and/or insulating the exposed tubing.

During purging and sampling, observe the flow of groundwater in the sampie
tubing and keep the tubing filled with groundwater, removing all air pockets and
bubbles, to the extent possible.--Gas bubbles are often a problem with extremely
low flows and/or warming sunlight. -Air pockets may be minimized by clamping
the sections where two pieces of tubing join. Gas bubbles may be reduced by
increasing flow, if possible, and keeping tubing and flow-through cells shaded.

Initially, turbidity may be elevated.” Once visual estimates indicate that turbidity

has decreased to a measurable range, begin monitoring indicator parameters:

temperature, pH, specific conductance, dissolved oxygen (DO), turbidity, and-
oxidation/reduction potential (ORP). Monitor these parameters as frequently as

possible (approximately every 3 to-5 minutes or as appropriate). -

Stop purging when pH and specific conductance have stabilized. Parameters are
considered to have stabilized if, over three consecutive readings, the following
criteria are met: =

pH + 0.1 unit

specific conductance and temperature w1thm 3%
turbidity within 10%, and less than 5§ NTU
DO+ 10%

ORP + 10 mv

However, if parameters do not stabilize, or turbidity remains greater than 5 NTU,

technical judgement will be used to ascertain when sampling should be commenced.
Achieving low turbidity will be especially important for those wells where samples
will be collected for analysis of toxic PCB congeners and total homologues, as the - -
method is extremely sensitive.

Once purging has been completed, test for oxidants as described in Appendix F.

If gas bubbles in the tubing due to very low flow are not apparent samples should
be collected in order of decreasing volatility:
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14.

15.

16.

17.

Methane

Ethane

Ethene

Volatile organics

Alkalinity

Chloride / Sulifate / Nitrate / Nitrite
Pesticides/PCBs

Total organic carbon

During sample collection, allow the water to flow directly down the side of the
sample container without allowing the tubing to touch the inside of the sample
container or lid, in order to minimize aeration and maintain sample integrity.

Samples for methane, ethane, ethene, alkalinity, and volatile organics will be
collected first, and the sample vial must contain no air bubbles after it has been
capped; ensure this by turning the vial upside down and tapping it lightly. If any
bubbles are observed, discard the sample and collect a new sample. Fill the
remaining sample containers at least 3/4 full for all other analyses.

If bubbling is present in the tubing, cannot be removed, and the apparatus is
protected from sunlight, bubbling is likely being exacerbated by extremely low
flow. In this case, the less volatile samples (pesticide/PCBs, total organic carbon,
chloride, sulfate, and nitrate/nitrite) are collected first. Prior to collecting the
remaining samples, increase flow just enough to remove gas bubbles from the
tubing. Collect the remaining samples, and record the new flow, the new
drawdown level, and the new parameters. Note the change in the field logbook.

Preserve the samples (Appendix F). Immediately label the sample containers and
place them on ice. Complete an M&E COC form as soon as possible. For those
samples collected for analysis of toxic PCB congeners and total homologues, note
that concentrations may be elevated for any samples for which low turbidity could
not be achieved.

Upon completion of sampling and prior to terminating pumping, samples for
ferrous iron and sulfide analysis, using field test kits, will be collected. The
samples will be collected and immediately analyzed in the field for ferrous iron and
sulfide using a portable spectrophotometer/colorimeter.

After completing the field test kit analyses, measure and record the final water
level, temperature, pH, specific conductance, DO, turbidity, and ORP readings.
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After measuring for final indicator parameters, cease pumping and disassemble the
purging and sampling equipment.

18.  Replace the protective/locking cover on the well-and lock the outer casing (if-
present).

19.  Dispose of all purged water according to-the procedures described in Appendix H.

The degree of contamination is not a factor in the sampling order of monitoring locations since
dedicated tubing and dedicated or disposable bottom-filling/bottom-emptying bailers will be used
for purging and sampling. All non-dedicated down-well measuring devices will be thoroughly
decontaminated between measurements in all groundwater monitoring wells as described-in
Appendix E. A list of equipment typically used is provided in Appendix G.

2.2.3 Surface and Subsurface Soil Sampling Procedures. The surface and subsurface soil
sampling will consist of collecting soil samples from test pits, which will be excavated by a
- subcontractor, between the north side of the fence and the dirt access road. Soil samples from the
“drum and barrel area” along the southern side of the fence will be collected using hand digging
techniques.

Additional surface and subsurface soil sampling will be performed to collect soil samples for -
metais and hexavalent chromium analyses. The additional soil sampling will also consist of
collecting samples from test pits and hand augered locations at the site. Sampling procedures for
the additional sampling are included as their own sections, as the depths sampled will differ from
those selected for the soil sampling scoped in the initial work assignment.

2.2.3.1 Test Pit Soil Sampling. - Soil samples will be collected from four discrete
sampling depths from approximately 15 test pits. Prior to excavation of the test plts M&E
personnel will measure and stake a grid pattern in the area for excavation. :

Sample containers and preservation methods are presented in Appendix F. All excavation
equipment will be thoroughly decontaminated between test pit locations as described in
Appendix E. Test pits will be advanced in two foot increments to a depth of six feet.
Samples will be obtained from the bottom of the excavation, at each increment, using a-—
decontaminated hand auger or similar device. Decontamination of the backhoe bucket will
not take place between sample depths because the excavation equipment will not be coming
in contact with the soil horizon which will be sampled. Excavation details, soil
observations, and other pertinent information will be recorded in the field logbook and/or
on field forms located in Appendix C. The following procedure will be used for test pit
excavation and soil sampling. Any- variances to the following procedures will be
documented in the field logbook. :
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Sa.

Record the weather conditions and other relevant site conditions.

Sketch or record the sampling locations in relation to landmarks or distance to
other sampling locations. Photograph the locations (optional).

Verify that the excavation equipment is properly decontaminated and situated at the
intended test pit location.

Prior to excavation, a surface soil sample will be collected using hand digging
techniques or an auger following the sample collection procedure outlined below.

Initiate excavation of the test pit with a backhoe to a depth of 2 feet. During
excavation, monitor the soil contained in the backhoe with a PID or FID. When
a depth of approximately 2 feet is obtained by the backhoe, collect a sample from
the bottom of the test pit, using a two-winged, hand auger or similar device while
standing on the ground surface. At no point during sampling will personnel be
entering the test pit. The first auger-full of soil will be used for the collection of
a sample for VOC analysis using an EnCore sampler (Appendix N). The EnCore
sampler will be pressed into the bottom end of the auger until it is full, the sampler
will be withdrawn from the auger, and the cap placed on the EnCore sampler.
Three EnCore samplers per location will be filled; two samplers will be submitted
to the laboratory for low concentration VOC analysis and a third sampler will be
provided for high concentration analysis, if necessary. The samples from the 2,
4, and 6 foot depths will be collected using a two-winged, hand auger, which will
minimize disturbance to the soil. For these depths, VOC samples will be collected
by pressing the EnCore sampler into the exposed soil between the auger wings.
After the VOC sample is collected, additional volume of soil will be collected using
the auger and placed into a stainless steel bowl. The sample will be composited
and bottles filled for semivolatile organics, PCB, and metals analysis. For the PCB
analyses a total of three bottles will be filled. One bottle will be used for onsite
PCB test kit analysis, the results of which will be used in the selection of additional
sampling locations, one bottle will be used for onsite PCB split-sampling test kit
analysis for research purposes not directly related to the project, and one bottle will
be collected for offsite pesticides/PCB analysis. One additional sample volume will
be collected for percent moisture analysis. Once samples have been collected from
the two foot depth, the backhoe bucket will advance to depths of four and six feet,
where additional samples will be collected using the same procedure.

Duplicate samples will be collected following the procedure listed above. If not

enough sample volume is available from the first auger-full of sample, then a
second auger-full of sample will be collected for use in duplicate sample collection.
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The geologist will use the test pit log form (Appendix C) to record the dimensions
of the test pit and describe the materials encountered.

Under the direction of the geologist, the test pit will then be backfilled and the
backhoe and sampling equipment decontaminated.

All decontamination water will be disposed of according to the procedures
described in Appendix H.

After sample collection, all samples will be placed in plastic bags and placed on ice
prior to shipping. The EnCore samplers will be packaged following the procedure
presented in Appendix O. The samples will be placed in the EnCore zipper bag,
provided with the sampler, sealed and placed on ice prior to shipping. The
samplers will be sent directly to the laboratory where they will be prepped by the
laboratory for analysis within 48 hours.

2.2.3.2 Soil Sampling. Surface and subsurface soil samples will be collected from four
discrete sampling depths from approximately 25 locations using hand digging techniques.

All sampling equipment will be thoroughly decontaminated between each sample depth and
each location as described in Appendix E. Descriptions of soils and other pertinent
information will be recorded in the field logbook and/or on field forms located in
Appendix C. The following procedure will be used for soil sampling. Any variances to
the following procedures will be documented in the field logbook.

1.

2.

Record the weather conditions and other relevant site conditions.

Sketch or record the sampling locations in relation to landmarks or distance to
other sampling locations. Photograph the locations (optional).

Initiate hand digging or augering at the location using decontaminated equipment.
During digging, monitor the location with a PID or FID. Collect a surface soil
sample by removing the soil surface with a decontaminated shovel. Sample
collection for VOC analysis will be performed by pressing the EnCore sampler into
the exposed soil. When the sampler is full, it will be withdrawn from the soil and
the cap placed on the EnCore sampler. Three EnCore samplers per location will
be filled; two samplers will be submitted for low concentration VOC analysis and
a third sampler will be provided for high concentration analysis, if necessary. The
samples from the 2, 4, and 6 foot depths will be collected using a two-winged
auger, which will minimize disturbance to the soil. For these depths, VOC
samples will be collected by pressing the EnCore sampler into the exposed soil
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between the auger wings. After the VOC sample is collected, an additional volume
of soil will be collected using the auger and will be placed into a stainless steel
bowl. The sample will be composited and bottles filled for semivolatile organic,
pesticides/PCB, and metals analyses. One additional sample volume will be
collected for percent moisture analysis. This procedure will be used for the
samples collected from depths of 2, 4, and 6 feet.

6. After sample collection, the area will be backfilled and the sampling equipment
decontaminated.
7. All decontamination water will be disposed of according to the procedures

described in Appendix H.

8. After sample collection, all samples will be placed in plastic bags and placed on ice
prior to shipping. The EnCore samplers will be packaged following the procedure
presented in Appendix O. The samples will be placed in the EnCore zipper bag,
provided with the sampler, sealed and placed on ice prior to shipping. The
samplers will be sent directly to the laboratory where they will be prepared by the
laboratory for analysis within 48 hours.

2.2.3.3 Additional Test Pit Soil Sampling. Soil samples will be collected using a test pit
excavator from 5 locations. At each location, samples will be collected from 6 different
depths (0, 2, 4, 6, 8, and 10 feet below ground surface), with a composite sample being
collected from the total depth.

Sample containers and preservation methods are presented in Appendix F. All excavation
equipment will be thoroughly decontaminated between test pit locations as described in
Appendix E. Test pits will be advanced in two foot increments to a depth of ten feet.
Samples will be obtained from the bottom of the excavation, at each increment, and
composited along the total depth, using a decontaminated hand auger or similar device.
Decontamination of the backhoe bucket will not take place between sample depths because
the excavation equipment will not be coming in contact with the soil horizon which will
be sampled. Excavation details, soil observations, and other pertinent information will be
recorded in the field logbook and/or on field forms located in Appendix C. The following
procedure will be used for test pit excavation and soil sampling. Any variances to the
following procedures will be documented in the field logbook.

1. Record the weather conditions and other relevant site conditions.

2. Sketch or record the sampling locations in relation to landmarks or distance to
other sampling locations. Photograph the locations (optional).
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5a.

Verify that the excavation equipment is properly decontaminated and situated at the
intended test pit location.

Prior to excavation, a surface soil sample will be collected using hand digging
techniques or an auger following the sample collection procedure outlined below.

Initiate excavation of the test pit with a backhoe to a depth of 2 feet below ground
surface. During excavation, monitor the soil contained in the backhoe with a PID
or FID. When a depth of approximately 2 feet is obtained by the backhoe, collect
a sample from the bottom of the test pit, using a two-winged, hand auger or similar
device while standing on the ground surface. At no point during sampling will
personnel be entering the test pit. The sample will be then be composited and
bottles filled for hexavalent chromium and metals analyses. Once samples have
been collected from the two foot depth, the backhoe bucket will advance to depths
of four, six, eight, and ten feet below ground surface, where additional samples
will be collected using the same procedure.

Duplicate samples will be collected following the procedure listed above. If not
enough sample volume is available from the first auger-full of sample, then a
second auger-full of sample will be collected for use in duplicate sample collection.

The geologist will use the test pit log form (Appendix C) to record the dimensions
of the test pit and describe the materials encountered.

Under the direction of the geologist, the test pit will then be backfilled and the
backhoe and sampling equipment decontaminated.

All decontamination water will be disposed of according to the procedures
described in Appendix H.

After sample collection, all samples will be placed in plastic bags and placed on ice
prior to shipping. The COC will be completed as soon as possible.

2.2.3.4 Additional Soil Sampling. Surface and subsurface soil samples will be collected
from two discrete sampling depths (0 and 2 feet below ground surface) from three locations
using hand digging techniques.

All sampling equipment will be thoroughly decontaminated between each sample depth and
each location as described in Appendix E. Descriptions of soils and other pertinent
information will be recorded in the field logbook and/or on field forms located in
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Appendix C. The following procedure will be used for soil sampling. Any variances to
the following procedures will be documented in the field logbook.

1. Record the weather conditions and other relevant site conditions.

2. Sketch or record the sampling locations in relation to landmarks or distance to
other sampling locations. Photograph the locations (optional).

3. Initiate hand digging or augering at the location using decontaminated equipment.
During digging, monitor the location with a PID or FID. Collect a surface soil
sample by removing the soil surface with a decontaminated shovel, and placing the
surface soil into a stainless steel bowl. Collect sufficient soil to fill all sample jars.
Composite the sample, and fill the appropriate sample jars.

4 The samples from the 2 foot depth will be collected using a two-winged auger,
which will minimize disturbance to the soil. Collect sufficient soil to fill all sample
jars, composite the sample, and fill the appropriate sample jars.

5. After sample collection, the area will be backfilled and the sampling equipment
decontaminated.
6. All decontamination water will be disposed of according to the procedures

described in Appendix H.

7. After sample collection, all samples will be placed in plastic bags and placed on ice
prior to shipping. The COC will be completed as soon as possible.

2.2.4 Sediment Sampling Procedures. The procedures that will be used to collect sediment
samples from the marsh are presented in this section. Sediment samples will be collected
following the Wells G&H procedure for collecting sediment samples with a high percent moisture
(M&E, 1997). Sample containers and preservation methods are presented in Appendix F.
Sampling equipment will be thoroughly decontaminated between sampling locations as described
in Appendix E. As described in Appendix C, documentation of field observations and collection
activities will be kept in the field logbook and/or on field forms.

Sediment samples will be collected according to the following procedure. Changes to the
procedures must be justified and recorded in the field logbook.

1. Record the weather conditions and other relevant site conditions.
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2. Record the physical characteristics of the location, including any standing water,

odor, color, presence of any dead vegetation and surface sheens, etc.

3. Sediment samples will be collected with a conical bulb planting device from the top
6 to 12 inches of sediment from the marsh bottom. A twisting motion will be used
to withdraw the planter. The bottom of the planter should be covered with a
gloved hand and the standing/surface water on top gently drained off.

Sediment will be removed from the sampling device and placed into a pre-cleaned
stainless steel bowl. Several sampling devices full of sediment may be required to
collect a sufficient amount of sample for the required bottles. Additional sediment
will be collected from areas directly adjacent to the initial sample to provide
sufficient volume. Any large material (rocks, sticks, leaves, etc.) will be removed
from the sample prior to homogenization. The sample will then be allowed to
settle. After settling, as much standing/surface water as possible will be decanted
without losing solids. Depending on the nature of the sediment, additional steps
may be required to reduce the moisture content of the sample. These procedures
include drying the sediments on a large piece of filter paper, or sieving the
sediment through progressively smaller sieves to remove excess water.

4. Once the water is removed utilizing one or more of the specified techniques, the
sediment will be throughly homogenized. Bottles will be filled in the order of
highest to lowest sample volatility beginning with pesticides/PCB and then metals.
One additional sample volume will be collected for percent moisture analysis.

5. The appearance and odor of the sediment, depth sampled, number of adjacent
samples collected, water column depth, material removed, and any other
observations noted during sampling will be recorded in the field logbook and
photographs may be taken.

2.2.5 Piezometer Installation and Water Level Elevation Measurements. Twenty-five
piezometers will be installed using the shallow installation specification provided by EPA
(AFBCA, 1997) (Appendix M). The piezometers will be installed in the wetland to evaluate the
transitional zone between surface water and groundwater in the wetland area. The groundwater
elevations in the piezometers will be measured four times during the field program.

2.2.5.1 Piezometer Installation. Twenty-five shallow piezometers will be installed in
the wetlands area, near the anticipated work area for sediment remediation, to assess the
transitional zone between surface water and groundwater. The piezometers will be
installed following the procedure in Appendix M.
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1. Record the weather conditions and other relevant site conditions.

2. Record the physical characteristics of the location, including any standing water,
odor, color, presence of any dead vegetation and surface sheens, etc.

3. Using a decontaminated auger, advance a hole approximately 2.5 feet deep into the
sediment. Place approximately 6 inches of the specified well sand into the hole.

4, Insert the assembled piezometer screen and riser into the hole with the vented point
into, but not through, the sand.

5. Fill the annular space around the slotted screen and riser with well sand to within
6 inches of ground surface and at least 6 inches above the top of the slotted screen.
Fill the remaining annular space with bentonite pellets. Mound the bentonite
pellets around the riser to induce surface water flow away from the completed
installation.

6. The appearance and odor of the sediment, material removed, and any other
observations noted during installation will be recorded in the field logbook and
photographs may be taken.

2.2.5.2 Water Elevation Measurements. For measurement of groundwater elevations
in the piezometers, the determination of the depth to the static water level will be made to
the nearest 0.01 foot using an electronic water level indicator. Synoptic measurements at
all locations will be taken within a 24-hour period.

For the piezometers, depth to water will be measured from the top of the PVC casing. The
piezometers are scheduled to be surveyed after installation and will be re-surveyed in the
spring to assure consistency between water-level measurements.

All down-well measuring devices will be thoroughly decontaminated between
measurements in all piezometers as described in Appendix E. Water elevation
measurements will be recorded in the field logbook and/or on field forms located in
Appendix C. The following procedure will be used to measure the synoptic water level
at each location. Any variances to the following procedures will be documented in the
field logbook. Four rounds of water level measurements will be obtained at the 25
piezometer locations. The procedure that will be used for measuring water levels is
described in Section 2.2.1.
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2.3 Sample Handling and Custody Requirements

All samples collected during each of the field events will be tracked from collection, through
shipment, until laboratory receipt and laboratory custody. Labels will be affixed to sample
containers with the following types of information: sample number, sample location, date/time
of collection, and samplers initials. In addition, RAS and DAS sample numbers will be affixed
to each sample container being submitted to a laboratory. For samples submitted for RAS
analyses, an EPA-CLP tag will also be completed and attached to each sample container. For
RAS analyses a traffic report/chain-of-custody (TR/COC) form will be completed, and for DAS
analyses a M&E COC form will be completed for all samples submitted for laboratory analysis.
The TR/COC and M&E COC forms are signed by individuals responsible for sampling, laboratory
receipt, and laboratory analysis. The original TR/COC and M&E COC forms are maintained until
the project is complete and are kept in the project files .

Appendix D provides examples of sample container labels, RAS and DAS sample numbers, RAS
sample tags, and TR/COC and M&E COC forms, as well as further description of typical sample
handling and custody procedures. Sample packaging and shipping procedures are also described
in Appendix D.

2.4 Analytical Method Requirements

As described in Section 1.4, the two types of analytical services that will be used to analyze
environmental samples are RAS and DAS. For RAS analyses the laboratory methods will be
performed in accordance with the current CLP SOWs:

. Contract Laboratory Program, Statement of Work for Organics Analysis (Multi-
Media/Multi-Concentration).  Document No. OLMOI1.0 including revisions
OLMOI.1 through OLMO03.2. (U.S. EPA, 1994b) and subsequent revisions

. Contract Laboratory Program, Statement of Work for Low Concentration Water
Analysis (Multi-Media/Multi-Concentration). Document No. OLC02.1. (U.S.
EPA, 1996a)

4 Contract Laboratory Program, Statement of Work for Inorganics Analysis (Multi-

Media/Multi-Concentration). Document No. ILMO1.0 including revisions ILM01. 1
through ILM04.0. (U.S. EPA, 1993) and subsequent revisions

For DAS analyses, DAS specifications describing the laboratory method requirements are
provided in the Appendix B. All project-related DAS specifications detail the analytical
procedure(s), detection limits, laboratory reagents, and laboratory QC criteria that are required
for the DAS analytical methods.
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All environmental and associated field QC samples will be submitted to EPA-approved CLP
laboratories for RAS analyses and to M&E-procured (and EPA-approved) laboratories for DAS
analyses. The RAS laboratories will be assigned by EPA's CLASS contractor prior to any field
work involving sample collection. M&E-procured laboratories that have been approved by the
EPA Contracting Officer will be assigned for DAS analyses, and analytical issues will be handled
as part of the analytical services work assignment (#001-ANLA-01ZZ).

2.5 Quality Control Requirements

The QC requirements that will be used during field and laboratory activities will utilize both
known and unknown (or "blind") QC samples. Laboratory QC requirements will adhere to
specifications outlined in the current CLP SOWs for RAS organics and inorganics analyses
(U.S. EPA, 1994b and 1993) and in the DAS specifications (Appendix B).

The various types of field and laboratory QC samples that are typically required are described in
Appendix I. The type and frequency of analyses for each QC sample is shown in Table I-1. The
field QC samples that will be collected during the field events were presented in Tables 2-1 and
2-2.

The number of field duplicates to be collected is dependent upon the number of types of sampling
equipment to be used during sample collection. Each piece of sampling equipment used during
sample collection will require an equipment-specific duplicate sample. Therefore, whenever
possible, the types of equipment to be used during sample collection will be minimized. The
procedure for collecting field duplicates is outlined in Appendix I.

2.6 Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Inspection and maintenance of instrumentation is performed to ensure that the instruments are
properly operating and thereby provide accurate results. The typical inspection and maintenance
requirements are described in Appendix J. As is discussed in Section 2.7, instrument calibration
is a primary indicator of instrument performance.

2.7 Instrument Calibration and Frequency

Calibration of laboratory, field parameter measurement, and other field testing instrumentation is
essential to ensure the highest quality data possible.

2.7.1 Laboratory Instrumentation. The calibration procedures, inspection, and preventative
maintenance performed in EPA CLP RAS laboratories are controlled by a formal calibration and
maintenance program. Calibration and maintenance are defined through contracts with EPA and
checked by EPA laboratory audits. Laboratories procured by M&E to perform DAS analyses have
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been approved by EPA and are required to follow calibration procedures and other analytical
procedures as detailed in the DAS specifications, located in Appendix B.

2.7.2 Field Instrumentation. All field instrumentation necessary for field monitoring and health
and safety purposes will be calibrated according to the manufacturer's specifications that are
presented in the manufacturer's manual for each instrument. For instruments used to monitor
temperature, pH, dissolved oxygen, conductivity/specific conductivity, oxidation/reduction
potential, and turbidity, whenever practical, calibration will be performed using the procedures
described in the U.S. EPA Region I Draft Calibration of Field Instruments (U.S. EPA, 1998),
which is included in Appendix S. Calibration solutions will be selected based upon historical
monitoring data collected from the site in order to bracket the range of values likely to be
encountered. At a minimum, all field instruments will be calibrated daily prior to initiating field
activities, typically in the morning, and at the conclusion of field activities, typically the end of
the day. Appendix J describes the calibration and maintenance procedures for field
instrumentation.

2.8 Inspection/Acceptance Requirements for Supplies and Consumables

Sample containers, sampling equipment, sample preservatives, and solvents used for
decontamination must meet all applicable QA/QC requirements prior to acceptance and use in the
field. All supplies will be purchased from laboratory and other applicable supply vendors.

Sample containers used for sample collection will be precleaned (U.S. EPA, 1992) and
laboratory-certified. A copy of the laboratory certification, which accompanies each case of
sample bottles, will be maintained with field records in the project files. In addition, each case
will be inspected for an expiration date; a minimum of approximately four weeks will be left
between sample collection and the expiration date.

Pre—cleaned tubing, bottom-filling/bottom emptying bailers, and inertial samplers will be used for
purging and groundwater sampling activities. These items will be either Teflon or Teflon-coated
polyethylene. Bailers used will be of the bottom-filling, bottom-emptying type. Acids, bases, and
other chemicals used in sample preservation will be reagent-grade. Solvents used for
decontamination will be pesticide-grade. Two types of water will be used for decontamination:
tap water and deionized ultra-filtered (DIUF) water. Tap water used for decontamination will be
obtained from a potable water source. DIUF water will be purchased from a vendor (not store
bought distilled water). Certifications that accompany these supplies will be maintained with other
field records in the project files.
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2.9 Data Acquisition Requirements For Non-Direct Measurements

Potential sources of non-direct measurement data typically include data base searches, federal and
state agency provided information, and literature sources. A reasonable effort will be made to
evaluate each of these sources in terms of their usability, accuracy, and integrity. It is anticipated
that the only other data that will be used in association with field-collected and analytical data
generated by M&E during each of the field events will consist of previously collected data and
information from the EPA ARCS program.

2.10 Data Management

Collection and recording of field observations, field measurements, analytical data, and other data
management activities have been described in Section 2.0 and Appendix C. Data reduction
consists of compiling and summarizing data collected during field activities. Field and analytical
data typically will be summarized in a tabular or other appropriate format. All information and
data will be reported and verified for accuracy with the original sources of data. For analytical
data, units designated by the analytical method will be reported. Whenever transcribed, analytical
data will be verified with the original sources of laboratory data.

Laboratory data produced for internal records are reported as part of a SDG include laboratory
worksheets and notebooks, sample tracking system forms, instrument logs, standards records,
maintenance records, calibration records, and associated QC data. Non-laboratory sources of data
typically include field logbooks, sample tracking sheets, and instrumentation and calibration logs.
These data are generated during field activities, and where relevant, are summarized for
interpretation or use throughout the data evaluation process. Other sources of data have been
described in Section 2.9.

The document control system for project reports varies with each report. For SAPs and SSHPs
the control system is presented at the top of each page and typically includes the site name and
location, the document title, revision number, and date submitted. An electronic copy of each
document is stored to disk and is stored along with a printed copy of the document in the project
files.

3.0 ASSESSMENT/OVERSIGHT

This section describes activities that facilitate assessment of the effectiveness of data collection and
reporting activities.
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3.1 Assessments and Response Actions

An audit is a systematic check to assess the quality of operation of some function or activity.
Quality assurance audits play an important role in the RAC QA/QC program. The QA auditor
selected by the RAC Program QA Manager is the person who designs and/or performs audits.
Since QA audits represent, by definition, independent assessments of a measurement system and
associated data quality, the auditor must be functionally independent of the measurement effort to
ensure objectivity. However, the auditor must be sufficiently familiar with the objectives,
principles, and procedures of the measurement efforts to be able to perform a thorough and
effective evaluation of the measurement system. Especially important is the ability of the auditor
to identify components of the system that are critical to overall data quality. For this reason, the
audit focuses heavily upon those components. The auditor's technical background and experience
should also provide a basis for appropriate audit standard selection, audit design, and data
interpretation.

The M&E organizational structure (Section 1.1) has been set up to ensure the independence of the
QA function. The RAC Program QA Manager sets the corporate QA policies and oversees
implementation of these policies, and is responsible for management, scheduling, and overseeing
of audit activities for the RAC program. The RAC Program QA Manager notifies the specific
Project Manager of discrepancies and potential problems discovered during RAC program audits.

The Project Manager then initiates corrective action as described below.
The following audits may be conducted during the course of this work assignment:

Health and Safety (including decontamination of personnel)
] Field Activities (Sampling and Monitoring)
. Laboratory Activities (including QA/QC procedures)

Audits of RAS laboratories are performed on a regular basis by EPA as part of their CLP
program. Audits of DAS laboratories are performed as part of the analytical services work
assignment (#001-ANLA-01ZZ).

Following each of the above field-related audits, the auditor is responsible for drafting an audit
report to be sent to the audit participants. A post-audit communications session is then scheduled
and conducted to discuss the preliminary audit results, and a final audit report is written and
submitted to the audit participants. If the audit reveals an activity which does not conform to
documented plans, the audit participants will issue a corrective action report to the auditor to be
kept on file with other pertinent auditing information and to state that the prescribed corrective
action has been implemented. The RAC Program QA Manager will review documentation of
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corrective actions furnished by the Work Assignment Manager as a follow-up to ensure effective
resolution is taken.

In addition, indirect audits for the assessment and QA review of field data are performed on an
on-going basis as data are generated, reduced, and evaluated. For example, indicators of the level
of field performance are the analytical data for QC samples such as the results of the equipment
blanks and field duplicates. Each blank analysis is an indirect audit of the effectiveness of
measures taken in the field to ensure sample integrity (e.g., field decontamination procedures).
The results of the field duplicates may provide an indirect audit of the ability of each field team
to collect representative sample portions of each matrix type. These assessments are performed
in relation to the validation and data usability reviews described in Section 4.0.

In addition, all numerical manipulations, including manual calculations, will be documented. All
records of numerical analyses must be legible, of reproduction quality, and sufficiently complete
to permit logical reconstruction by a qualified individual other than the originator.

3.2 Reports to Management

As part of the RAC program and this work assignment, a number of reports are expected to be
generated. In response to program activities the following reports are submitted by M&E to EPA:

Monthly progress reports

Data Trend Evaluation Technical Memoranda

Data Evaluation Summary Reports

CLP and non-CLP monthly reports

Results of performance audits of all field sampling performed during the subject
reporting period

The monthly progress reports include project status updates and a summary of QA document
reviews that have been conducted during the respective reporting period.

For project-related activities the following reports are submitted to EPA for data collected by
M&E:

Validation letter reports for all SDGs

Data Trend Evaluation Technical Memoranda
Data Evaluation Summary Reports

FS Addendum Report

Natural Attenuation Evaluation Report
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4.0 DATA VALIDATION AND USABILITY

Described below are the types of procedures that are followed by M&E during the reduction,
validation, and reporting of field and analytical data. The usability of field and analytical data that
are reported is assessed based on validation and field information.

4.1 Data Review, Validation, and Verification Requirements

The QA criteria used to review and validate data for organic and inorganic RAS analyses are
detailed in the CLP SOWs and the most recent EPA validation guidelines as described in
Section 4.2. For DAS analyses, the QA criteria used to review data include the RAS criteria and
any additional criteria listed in the DAS specifications, located in Appendix B.

In addition, to the precision and accuracy criteria specified in the method references, a
completeness goal of 90% has been set since sampling of some monitoring locations may not be
possible; samples may not be properly analyzed due to laboratory or field personnel error, sample
loss (i.e., container breakage), or matrix interferences. The QC samples that will be used to
assess QA objectives have been presented in the Section 2.0 tables and are described in
Appendix I.

4.2 Validation and Verification Procedures

All RAS and DAS analytical data will be validated to either Tier I or Tier II. RAS and DAS data
generated from the each of the field events will be validated in accordance with EPA Region I data
validation guidelines:

. Region I EPA-New England Data Validation Functional Guidelines for Evaluating
Environmental Analyses (U.S. EPA, 1996d)

In addition, M&E will incorporate the DAS analytical specifications (Appendix B) acceptance
criteria along with the EPA validation guidelines to perform the data validation. Actions
implemented during validation of analytical data are described in Appendix K.

In addition to those activities, DAS data receiving only Tier I validation will be further evaluated
to ensure that the laboratories have met minimum data acceptance criteria established under
M&E’s DAS Corrective Action Program (1995). The additional evaluation consists of completing
Organic/Inorganic Data Quality Assessment Forms (I/ODQAFs) for each SDG validated to Tier
I to ensure compliance with the data requirements in the DAS specifications and to determine if
any Tier I validated data could be potentially rejected based on Tier II data validation criteria.
Field screening data (i.e., field parameters such as pH, turbidity, etc.) will be reviewed in terms
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of its usability to determine if it is appropriate for its intended use and if its QA objectives have
been met.

4.3 Reconciliation With User Requirements

Data generated from each of the field events, will be assessed prior to its being reported or used
in subsequent evaluations. The primary objectives for assessing the usability of field and
analytical data are: (1) to collect data that is representative of site conditions and (2) to produce
data of the highest quality possible in order to accurately characterize site conditions. Quality
control data provided by the laboratory will facilitate the evaluation of analytical data in terms of
accuracy and precision. Coupled with field information, QC data (Section 2.0 tables and
Appendix I) will be used to determine the usability of data. The QA objective criteria that will
be applied have been described in Section 4.2.

Field-collected data will be reviewed in terms of its usability to determine if it is appropriate for
its intended use and if its QA objectives have been met. All analytical data will be validated
(Section 4.2) in relation to the QA objectives described in Section 4.1. However, further review
of field-collected and validated data may be needed once initial data evaluations are performed,
since data outliers or anomalies may become apparent following data compilation and
manipulation. Additional reviews are conducted on a case-by-case basis and may consist of not
using suspicious data points or additional treatment of data prior to its use. Data that are deemed
not usable or that can be used, but with limitations, will be discussed when the data are presented
and evaluated in the Data Evaluation Reports (Section 3.2).
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APPENDIX A. PROJECT ORGANIZATION AND RESPONSIBILITIES

The key Metcalf & Eddy individuals responsible for implementation of Quality Assurance (QA)
procedures (as shown in Figure A-1) under the Response Action Contract (RAC) program and this
work assignment and their typical QA responsibilities are as follows:

M&E RAC Program QA Manager

Implements technical document review of the Sampling and Analysis Plan (SAP)
Oversees periodic performance audits of field activities and data collection activities

Conducts periodic program QA audits and reports to EPA

Follows up on corrective action and ensures resolution of any technical advisory
team (TAT) concerns

Oversees the maintenance of RAC QA file for documentation of all of the above
Directs and coordinates periodic performance and systems audits of environmental
data collection activities

Prepares monthly reports summarizing any unresolved corrective action
recommendations for laboratory and field activities

Prepares the monthly progress reports on program activities and related QA
activities

M&E Work Assignment Manager

Initiates and receives communication from the EPA Remedial Project Manager
(RPM) for this work assignment

Reports to the RAC Program Manager

Assures that approved procedures meet project objectives

Responsible for implementation of recommendations made by Program QA
Manager

Responsible for initiating corrective actions

Reviews and approves all sampling procedures

Coordinates field and office activities with Project Scientist

Monitors schedules for field, analytical, and data validation activities associated
with the field sampling program
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Prepares the SAP
Coordinates analytical and sampling activities with Lead Chemist and Project
Scientist

Coordinates and oversees all sampling and analytical data assessment activities
Ensures that all sampling and analytical procedures are followed
Reviews M&E procured Delivery of Analytical Services (DAS) laboratory invoices
for accuracy and approves invoices for payment

. Ensures that all data validation activities are complete and validation deliverables
are submitted to EPA

M&E Project Scientist

Reports to the Work Assignment Manager
. Coordinates and oversees all geological and hydrogeological assessment activities
. Coordinates field activities with Field Team Leader

M&E Lead Chemist

Reports to RAC Program Manager
Performs technical document review of the SAP
Reviews sampling and analytical procedures and ensures that they adhere to EPA
or other applicable protocols

* Coordinates procurement of Contract Laboratory Program (CLP) Routine
Analytical Services (RAS) laboratories with Contract Laboratory Analytical
Support Services (CLASS) prior to field effort and interacts with CLASS regarding
laboratory issues

. Oversees M&E's DAS program and ensures assignments with M&E-procured
laboratories are complied with

. Receives Sample Delivery Group (SDG) packages from CLP-RAS and DAS
laboratories
Ensures validity of analytical data generated from field activities
Prepares CLP and non-CLP monthly reports
Reconciles quarterly RAS/DAS data package reports and DAS activity reports

M&E DAS Laboratory/Tracking Coordinator
. Reports to the Lead Chemist

* Ensures proper sample and data tracking through initialization of sample
identification, chain-of-custody, and receipt of SDG packages
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. Coordinates DAS laboratory assignments and tracks samples from collection

through data validation

M&E Field Team Leader

Coordinates sampling and field activities with Project Scientist

Responsible for on-site coordination of field monitoring and sampling activities

Responsible for collection of representative field samples

Assures that samples are collected in accordance with the SAP and approved QA

procedures

° Responsible for sample chain-of-custody protocols and sample shipments to
CLP-RAS and M&E-procured DAS laboratories

o Coordinates equipment for field activities
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Title: Final SAP
Revision No.: 1
Submitted Date: May 1999

Site Name: Ottati and Goss
Site Location: Kingston, NH

APPENDIX C. DOCUMENTATION

A simple program designed to ensure that field performed analyses yield valid, useful data is
summarized in Table C-1. In all cases, the field team will maintain a concise, detailed field
logbook containing pertinent field activities and actions taken as well as documentation of
observations made.

TABLE C-1. FIELD SAMPLING TEAM DOCUMENTATION OBJECTIVES TO
ENSURE VALID DATA COLLECTION

Objective Action Responsible Person

Verify sample and location Review labeled samples Field sampling team

information conforms
to conditions and
requirements specified

Verify incoming field
data and sample
completeness

Verify completeness
of field logbooks

Review field calibration
criteria and record

test calibration
acceptance

Ensure all data forms

are properly completed

Verify all field
generated QC samples

were collected as required

and in-process samples
using daily sample
inventory

Maintain daily count
of incomplete items

Review daily

Perform as necessary

Review and check off
during each sample
collection

Review requirements
and confirm sample
collection

Field sampling team

Field team leader
(or designee)

Field team leader
(or designee)

Field team leader
(or designee)

Field team leader
(or designee)
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Sampling procedures, instrument calibration, field-collected data, and information pertinent to
sampling and installation conditions and progress must be documented following a prescribed set
of guidelines. The documentation serves as a permanent and traceable record of all activities
related to a specific field investigation. The record must be legible and accessible to allow ease
in verifying sampling activities and addressing future questions that may arise concerning such
issues as sample integrity, sample traceability, etc. All documentation that is generated during the
field investigation program will be put in the project files upon completion of field work.

C.1 Sample Designation/Identification

The establishment of a standard sample designation/labeling protocol is essential to ensure
adequate quality assurance/quality control (QA/QC) in regards to the traceability of samples and
their associated analytical data. Proper labeling allows for the tracking of samples beginning from
the time of sample collection, through analysis, and following project completion should future
data correlation be deemed necessary. The proper labeling of samples is also critical in ensuring
that samples are analyzed within the required sample holding times.

All samples will be identified using a unique sample identification scheme suitable to the project
and the sampling protocol. The numbering scheme will be devised by the field sampling team and
approved by the Work Assignment Manager prior to sampling activities. The sample
identification number and the RAS and/or DAS sample number will be recorded on the TR/COC
or M&E COC forms accompanying each sample shipment submitted for analysis. The sample
identification number will also be recorded on the M&E COC for subcontracted analyses.

C.2 Corrections to Documentation

All documentation must be recorded in permanent ink. Corrections to errors in documentation
or recorded calculations will be made by first striking out the error with a single line so as not to
obliterate the original entry. Then the replacement entry or value will be inserted where
appropriate. The person originating the change will initial each separate change. All revisions,
deletions, and changes must be made in indelible ink.

C.3 Photographs
The field team will document, through the use of color photographs where possible, various on-
site conditions and field activities as deemed necessary for the work assignment. Examples of

items that may require photographic documentation include:

General site topography
° Sampling locations
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° Newly-installed or existing monitoring locations
Physical appearance of environmental samples
. Physical appearance of groundwater, surface or subsurface soils, and sediment
C.4 Records

The field team leader has the responsibility to maintain the daily field documents pertaining to
sample identification and control. Special emphasis is placed on the logbook completeness and
accuracy. Field logbooks, field data forms, CLP tracking forms, and COC forms must contain
entries made with indelible ink and that are dated, signed, and contain statements that are legible,
accurate, and inclusive documentation of project activities. The daily log will contain a diary of
all pertinent project activities. Entries into the log typically include weather conditions, samples
collected, and difficulties encountered and how such difficulties were resolved. Because the
logbook, field data forms, and chain of custody forms provide the basis for future reports, they
must contain accurate facts and observations. Language must be objective, factual, and free of
personal interpretations or other terminology that may prove inappropriate.

C.5 Field Logbooks

A field logbook will be maintained by each field team. The logbook will be comprised of a bound
book with consecutively numbered pages. The integrity of field documentation is further ensured
by the use of field logbooks containing paper treated to repel the rain or any other aqueous
splashings experienced during field documentation. Should more than one field logbook be
required, they will be numbered sequentially.

The front of each field logbook typically contains the following information:

Project name and number
. Types of field activities recorded in the contents of the logbook
° Date(s) of use

The field logbook will contain a diary of all pertinent field activities. Standard information
recorded in the field logbook typically includes: general observations made in the field,
identification and calibration of instruments used, and field data. An example of typical
information that may be included at the beginning of each field logbook is shown in Figure C-1.
Figures C-2 and C-3 serve as guidelines for field logbook data entries for groundwater and surface
and subsurface soil and sediment sample collection procedures, respectively.
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Instrument Calibration

Include a brief description of the calibration procedures used for each instrument
utilized in the field and the designated pages on which daily calibration entries are
made. The field instruments may include:

e  pH/ORP meter e PID e FID

¢  Conductivity meter ¢  Turbidity meter ¢ DO meter
¢  Flow-thru cells ® portable spectrophotometer

®

Top-loading balance
Decontamination Procedures
Include a brief description of the decontamination procedures used to clean all

sampling equipment that may come in direct contact with the sample and designated
pages on which daily decontamination procedure entries are made. The equipment

may include:

o  Bailers

e  Water level measuring tapes

¢  Shovels, augers, hand trowels, and mixing bowls
®

Drilling/excavation equipment
Quality Control Sample Preparation
Include a brief description of all QC samples prepared in the field for both aqueous

and soil sampling and the designated pages on which daily QC samples preparation
entries are made. The QC samples may include:

¢  Trip blanks ¢  Equipment blanks
¢  Field duplicates ¢ PE samples
Field Water

Include a brief description of the field water sources for tap, DIUF, and HPLC-
grade water.

FIGURE C-1. FIELD LOGBOOK INFORMATION
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Date Location

Sampling Apparatus Used

Description of sampling location

Weather

Water parameters/measurements:
pH
ORP
Conductivity
Dissolved Oxygen
Turbidity
Temperature
Depth of well
Static groundwater level collection
Well water volume
Well volume purged

Air monitoring (list equipment used as well as the measured reading):
In well
In personnel breathing area

Sample description

Field preservation

Decontamination (page number reference):

Photograph frame numbers

[ e e e
FIGURE C-2. FIELD LOGBOOK INFORMATION - GROUNDWATER SAMPLING
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Date Location

Sampling Apparatus Used

Description of sampling location

Weather

Soil/Sediment sampling parameters:
Depth to water
Depth of standing water
Depth of sample (below surface)

Sample description:
Color
Grain size
Organic materials
Other

Sample collection method

Field preservation

Decontamination (page number reference):
Sampling Apparatus

Photograph frame numbers

L e e e e e e
FIGURE C-3. FIELD LOGBOOK INFORMATION - SOIL/SEDIMENT SAMPLING
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The field logbook contains the following information:

Date and time of personnel entries on site, weather conditions, and temperature

List of start/stop times of all subcontractors hired for activities such as surveying,
drilling, excavation, geophysical surveys, etc.

List of the personnel present on the site during each sampling day to include all
M&E personnel, subcontractors, and visitors

List of the equipment decontaminated along with a reference to the procedures used
Description of the sampling locations in reference to permanent landmarks

List of any changes from standard operating procedures, decisions made in the
field, and other pertinent information

QC samples associated with the samples collected, and QC sample collection
procedures

Equipment and/or instrument identification numbers (if available) for those used
Sample preservation techniques performed

Air monitoring information gathered (e.g., PID and FID readings, etc.)

Level of personnel protection mandated (e.g., Level B, C, D) and record of
pertinent time intervals spent by each field team member at each level (e.g., time
spent in Level C developing a well, time spent in Level C sampling soil from a
backhoe, etc.)

Other logs/paperwork used to document activities

Instrument calibration information including the instruments calibrated during the
day and the individual who performed the calibration (Note: Instrument calibration
information should be documented in the field logbook as well as on the instrument
calibration log kept with each instrument and serving to document instrument

response over time.)

List of the samples collected by media (i.e., soil, sediment, water, etc.)



Title: Final SAP
Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

o Comments relative to any problem areas that occurred during the day's activities,
their final resolution, and any anticipated impact on the outcome of the field
investigation

C.6 Field Data Forms

Along with the completion of data entry in each of the above-mentioned logbooks, field data forms
may also be completed and filed in a three-ring notebook that are maintained for different field
activities.

The field data forms may include the following:

. Site health and safety log(s) - to maintain accurate health and safety records for
each team member

o Groundwater elevation data sheets

. Monitoring well sampling data sheets

o Surface and subsurface soil sampling data sheets
o Sediment sampling data sheets

o Piezometer installation sheets

An example of the Site Health and Safety Log is presented in M&E’s Site-Safety and Health Plan
(SSHP; 1998). Examples of the sampling field forms are presented in Figures C4 through C-6.

C.7 Chain-of-Custody Record

Possession of samples will be traceable from the time a sample is collected until it is used as
evidence in legal proceedings, if applicable. To adequately track sample possession, a documented
chain-of-custody form must be maintained. See Appendix D for more detailed guidelines
concerning sample custody.

C.8 Variances
A variance is a deviation from project requirements. All variances from procedural and other
project requirements will be documented in the field logbook. The M&E Project Manager for this

assignment will approve field changes that have a major impact on cost, schedule, and/or technical
performance prior to incorporation. Field changes and deviations from project planning
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documents will be reviewed and approved by the project manager. Any variance that will affect
project cost, schedule, or scope will require approval from the EPA Remedial Project Manager
(RPM) prior to implementation. All other changes will be reported to the EPA RPM as soon as
possible.
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MONITORING WELL SAMPLING WORKSHEET

Job Name: Job No.: Samplers:
Well ID: Date Sampled: Arrival Time: Depart. Time: -
Well secure upon arrivai? Yes/No PID Readings (ppm)
Breathing Zone Well Headspace
Well Diameter: inches + 12 = ft (dia)
Depth of well from T.O.C. ft Depth of well from T.O.C. ft -
Depth of water from T.O.C. ft Depth of water from T.O.C. ft
Feet of standing water ft Feet of standing water ft
Volume of standing water gal Volume of standing water gal
Purging Method Purge: Time Start End
Water Flow -
Level Eh Sp.Cond. Temp DO  Turbidity Rate
Time (feet) _pH (mV) (usicm) 64 9))] (ma/ty _(NTU) (mi/min)
Initial Reading )
Final Reading
Sampgle Collection: Time Start: End: Samples Preserved: Yes / No
Sample Characteristics (circle all applicable)

Describe odor: none sulfide fishy musty petroleum _

Describe color: colorless  black brown orange red

Describe appearance: turbid silty sand clay floaters sheen

clear multiphase  foaming  slimy algae

Organic Layer? Length? Floating or Sinking or Other?

Comments

Refer to page of the corresponding field log book.

FIGURE C4. MONITORING WELL SAMPLING FORM (PAGE 1 of 2)
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Metcalf & Eddy, Inc. Sediment Sampling ’
Engineers Sheet M‘E

PROJECT:

DATE: J# SAMPLE ID:

LOCATION DIAGRAM: SAMPLE ID:

SEDIMENT SAMPLE DESCRIPTION:

SURFACE WATER CONDITIONS:

WATER BODY (D:

SAMPLES COLLECTED:

NOTES:

SAMPLERS: DATE:

FIGURE C-6. SEDIMENT SAMPLING WORKSHEET
C-13
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MONITORING WELL SAMPLING WORKSHEET (ADDITIONAL PAGES)

Job Name: Job No.: Samplers:
Well 1D: Date Sampied:
Water Flow
Time Level Eh Conductivity Temp Do Turbidity Rate
(military) (feet) pH (mv) {us/cm) (°C) (mg/L) (NTU) (mi/min)

FIGURE C-4. (Continued). MONITORING WELL SAMPLING FORM (PAGE 2 of 2)
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Metcalf & Eddy, Inc.

Excavation

Engineers Profile Log

PROJECT: SHEET. TEST PIT NO.:
SITE LOCATION: JOB NO.: OF

GRID LOCATION; GROUND ELEV. TOTAL DEPTH:
CONTRACTOR: ENG/GEO: BEGUN:
EQUIFMENT: OPERATOR: FINISHED:
PIT/TRENCH DIMENSIONS: WEATHER: GROUNDWATER (DEPTHY):
SAMPLING METHOD: DECON. USED: TOP OF ROCK (DEPTH):

TEST PIT EXCAVATION PROFILE: SCALE:
; T
‘: | 1
w o
. ‘ O U S AU _g_lf J,,gL_ — a‘J__,,“W,b.LW - ,,‘{k
S R . I I A T
1 L |
‘ 1
o lmm:ﬁLu_ B .
SRR B — B —
s S S J |
i ST IR | |
ST ‘
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B R ; ! . -
SR I e .
| T | |
LOCATION OF TEST PITS:
SAMPLE COORDINATES:
b N\ AN - / b
~_ 4
+ N L JIENN \
T T __IPRTAoa ‘? j:ﬂ Ny i
= — = BN s s i 2_5 B
A — —1 t A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SAMPLES TAKEN:

FIGURE C-5. EXCAVATION PROFILE LOG
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APPENDIX D. SAMPLE CUSTODY AND HANDLING PROCEDURES

Sampling handling is an important part of the field investigation program since samples that are
incorrectly handled can affect the quality of data. Sample handling begins at the collection of the
samples and continues until the sample has been analyzed. Described in this section are sample
preservation requirements for the samples, sample custody, and documentation protocols.

D.1 SAMPLE CUSTODY

An overriding consideration essential for the validation of environmental measurement data is the
necessity to demonstrate that samples have been obtained from the locations stated and that they
have reached the laboratory without alteration. Evidence of the sample traceability from collection
to shipment, laboratory receipt, and laboratory custody (until proper sample disposal and the
introduction of field investigation results as evidence in legal proceedings when pertinent) must
be documented. A sample is considered to be in a person's custody if the sample is:

In a person's actual possession

In view after being in a person's possession

Locked so that no one can tamper with it after having been in physical custody
In a secured area, restricted to authorized personnel

The field team leader (or designee) is responsible for overseeing and supervising the
implementation of proper sample custody procedures in the field. The field team leader or
designee are also responsible for ensuring sample custody until the samples have been transferred
to a courier or directly to the laboratory. Once received by the laboratory, the samples proceed
through an orderly processing sequence specifically designed to ensure continuous integrity of both
the sample and its documentation.

D.1.1 Chain-of-Custody

The chain-of-custody procedures are initiated in the field immediately following sample collection.
The procedures consist of: (1) preparing and attaching a unique sample label and tag (RAS
analyses only) to each sample collected, (2) completing the traffic report/chain of custody
(TR/COC) form for RAS analyses and the M&E COC for DAS analyses, and (3) preparing and
packing the samples for shipment. The standard operating procedures for the DAS program,
including procurement of analytical services, sample tracking, and overall management of the
program can be found in EPA’s Regional Sample Control Center Guidance for the CLP and DAS
(1996b), which contains the current guidelines that are applicable to this section.
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D.1.1.1 Sample Labels. Field personnel are responsible for uniquely identifying and labeling
all samples collected during a field investigation program. All labeling must be completed in
indelible/waterproof ink and securely affixed to the sample container.

For RAS analyses, all sample bottles will be labeled with both an M&E label and an EPA-CLP
sample number designated for RAS analyses. Similarly, for all DAS analyses, sample bottles will
be labeled with an M&E label and a DAS sample number. The M&E label typically contains the
following information:

Unique sample identification number

Sample location/description number

Type of analysis to be performed

Sample volume, container type, and the type of chemical preservation used
Sampling date and time

Sampler’s initials

The RAS sample number is a unique number that identifies each sample analyzed through the CLP
system. The DAS sample number is also a unique number; however, DAS samples are not routed
through the EPA-CLP process, but are generated and tracked through the analytical services work
assignment (#001-ANLA-01ZZ). Both the RAS and DAS sample numbers are preprinted on
adhesive labels. The RAS sample number labels are provided by the Regional Sample Control
Center (RSCC) for EPA Region I, and DAS sample number labels are provided by the M&E DAS
Laboratory/Tracking Coordinator. It is the field personnel's responsibility to assign the RAS or
DAS sample number correctly, transcribe it accurately on the appropriate documentation, place
the labels on the correct bottles, and transcribe it accurately to the bottle tag.

The RAS sample number label contains the following information:

o An alpha-numeric sample identification number as assigned by the RSCC.
. Type of analysis to be performed

The DAS sample number label will contain only an alpha-numeric sample identification number
as assigned by the M&E Laboratory/Tracking Coordinator and can be used for any type of DAS
analyses. If a sample number is used but there are additional sample stickers with that number
remaining, the extra stickers will be destroyed. Unused numbers may be retained for future use.
An attempt should be made to use the numbers consecutively to avoid confusion. An example of
the RAS and DAS sample number labels are shown in Figure D-1.

D.1.1.2 Sample Tags. Field personnel are responsible for tagging all samples that are collected
and submitted for RAS analyses. An EPA-CLP sample tag must be completed in indelible/water-
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AAL96 - EXTRACTABLE
AAL96 - EXTRACTABLE
AAL96 - EXTRACTABLE
AAL96 - EXTRACTABLE
AAL96 - VOA

AAL96 - VOA

AAL96

AAL96

AAL96

AAL96

ORGANIC SAMPLE NUMBERS

MAX699 - TOTAL METALS

MAX699 - TOTAL METALS

MAX699 - CYANIDE

MAX699 - CYANIDE

MAX699

MAX699

MAX699

DAS Sample No.

DAM 678

DAS Sample No.

DAM 678

DAS Sample No.

DAM 678

DAS Sample No.

DAM 678

INORGANIC SAMPLE NUMBERS

DAS SAMPLE NUMBERS

FIGURE D-1. EPA CLP RAS AND DAS SAMPLE NUMBERS

D-3

- ———— e —




Title: Final SAP

Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

proof ink and securely attached to each sample container. The EPA-CLP sample tag contains the
following information:

Project Code (work assignment number)

Unique sample identification number (also called the station location)
Sampling date and time

Designate: composite or grab sample

Preservative: yes or no

Type of analysis to be performed

Signature of the person packaging the sample

RAS sample number

Case number

An example of an EPA-CLP sample tag is shown in Figure D-2. Sample tags are not necessary
for samples submitted for DAS analyses.

For each sampling event, a case number is assigned by the EPA Contract Laboratory Analytical
Support Services (CLASS) contractor for RAS samples and by the M&E Laboratory/Tracking
Coordinator for DAS samples. Although the DAS case number is assigned by the M&E
Laboratory/Tracking Coordinator, the RSCC is notified of the assigned case number and the
anticipated number of samples to be collected prior to sample collection, and a Region I summary
form is submitted to the RSCC. From this point on the tracking of DAS samples is the
responsibility of the M&E Project Chemist.

The RAS case number is five digits in length. The DAS case number is a four digit number
followed by an assigned letter (M for M&E). The case number allows for tracking of samples and
maintains site confidentiality. No reference to the site name will be shown on paper work.

D.1.1.3 Custody Seal. Custody seals will be secured across the shipping container to ensure
content integrity. The seals contain both the date and the signature of the person affixing them and
must be completed in indelible/waterproof ink. An example of a custody seal is shown in Figure
D-2.

D.1.1.4 Traffic Report/Chain of Custody and Chain of Custody. For inorganic and organic
analyses, TR/COCs (Figures D-3 and D4, respectively) must be completed for each sample set
submitted for RAS analyses. An M&E COC (Figure D-5) must be completed for each sample set
submitted for DAS analyses. These forms are maintained as a record of sample collection,
transfer, shipment, and receipt by the laboratory. These forms also contain pertinent information

D4



_ s, | g sr,,b cusT?DY SEAL

aumeubls ’ 5 ,o
2 43 2N tl: 8 W
o2 G AN S
Zoe(7/A % o<5 Signature

1vas AQOLSND s o»“‘ L

* U.S. GP0:1985-602-058

Case # Station Location
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Month/Day/Year Time
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Matrix {Designate:
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Preservatives used: HC! - HNO, :other; Spacify]

Yes | No
(Circle One)

CHECK BOX THAT APPLIES
ANALYSES “ TO THIS SAMPLE BOTTLE
L____— L TOTHIS SAMPLE BOTTLE |

- Low/Med SOW VOA Organics

Low/Med SOW Semi-VOA Organics
Low/Med SOW Past/PCBs

Low Conc SOW VOA Organics

Low Conc SOW Semi-VOA Organics
Low Conc SOW Pest/PCBs
Low/Med SOW Metals

Low/Med SOW Cyanide

Low Conc SOW Metals

Low Conc SOW Cyanide

Other:

- regno. 110103 |

Sampler(s) Signatures

EPA
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

I REGION 1

FIGURE D-2. EPA CLP SAMPLE TAG AND CUSTODY SEAL
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FIGURE D-3. RAS INORGANIC TRAFFIC REPORT / CHAIN-OF-CUSTODY FORM
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FIGURE D-4. RAS ORGANIC TRAFFIC REPORT / CHAIN-OF-CUSTODY FORM
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Title: Final SAP
Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

concerning sampling locations, dates, and times; signatures of at least one sampling team member;
types of samples collected along with a unique sample identification number; the number of
samples collected and shipped for analysis in each lot; the project name and number; and the name
of the laboratory to which the samples are being sent. They must be completed to ensure proper
transfer of custody from the time of sample collection to analysis. The appropriate copies must
be sent to the CLASS contractor, RSCC, and the laboratory.

D.1.1.5 Transfer of Custody. Samples will be accompanied by an approved and completed
TR/COC or M&E COC form during each step of custody transfer and shipment. When physical
possession of samples is transferred, both the individual relinquishing the samples and the
individual receiving them will sign, date, and record the time on the COC form. In the case of
sample shipment by an overnight courier, a properly prepared air bill (Section D.1.2.2) will serve
as an extension of the TR/COC or M&E COC form while the samples are in transit.

At the start of business the day following shipment, field personnel will either notify the CLLASS
contractor or RSCC of RAS sample shipments, by telephone. This notification enables the CLASS
contractor to track the shipment of samples from the field to the laboratory and ensure timely
receipt of the samples at the laboratory. The following information should be reported to the
CLASS contractor and documented:

Field Team Person's name, phone number, and EPA region

Case number of the project

Batch numbers (dioxin only)

Exact number(s), matrix(ces), and concentration(s) of samples shipped
Laboratories to which samples were shipped

Analyses required

Carrier name and air bill number(s) for the shipment

Method of shipment (e.g., overnight)

Date of shipment

Information on completions, changes, delays, continuations, etc., pertinent to the
Case and sampling project

If the RAS sample shipment is made after 5:00 p.m. eastern standard time (EST), the CLASS
contractor will be notified at the start of business the next day (8:00 a.m. EST). The CLASS
contractor will also be notified by 3:00 p.m. EST Friday for RAS sample shipments that will be
received at the laboratory on Saturday. Appropriate copies of the TR/COC must be sent to the
RSCC and CLASS contractor to document collection of RAS samples to be analyzed through the
EPA CLP system YJpon completion of a sampling event, copies of all TR/COC and a copy of the
appropriate data juality objectives (DQO) summary form (Figure D-6) will be sent to the
following addresses:
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EPA-NE - DQO SUMMARY FORM

Page of

A separae Form should be compieted for sach sampling cvent. Refer 0 Amch A fort ons on p g chis form. Azachment B for 1 complete list
of the parameter codes and Atmach Cflorane le of 2 compieted form.
1. EPA Program: TSCA CERCLA RCRA DW NPDES CAA Size Name

Other: Sie (

Assigned Siee LaanudesLongimae

Projecced Datets) of Sampiing
EPA Site Manager
EPA Case Team M

CERCLA Site/Spill Identfier No. 01

S

(circie one) Other:

Phase: ERA SA/SI pre-Rl RI(phasel. ex.; FS RD RA post-RA

(Iociuae Operanle Unit)

(¥}

QAPjP Tide and Revision Date

Approvea by: Date of Approvai:

Organization™:

Tide of Approving Official:
*If other than EPA. record date approval aumonfy was gelegaied:

N
N

EPA Oversight Project (circie one) Y

Confirmatory Analysis for Fieid Screening Y If EPA Oversight or Confimnatory: % splits

Type of EPA Oversight (circle one) PRP or FF Oter:

—

Are companability crierma documented? Y N

l

Mamix Cods’

Damameter Code?

l
|
!

Preservadon Code’

Analvacal Servicss Mechanism

l
l
I
!
l

No. of Sampie Locations

Field QC:

Fieid Duniicare Paiz

™

Egquioment Blanks

Fow

VOA Trip Blanks

Cooler Temperature Blanks

Bomde Blanks

Other:

PES sent 0 Laboratorv

Laboratery QC:
Reagent Blank

Duplicate

Maaoix Soike

Mauix Spike Duplicate

Other:

Site Informadon
Site Di i

List all p 1ally conmas 4 mamces

Range of Depth 0 Groundwater

Soil Types: Surface Subsurfaics Other:

5. Dan Use (circie all that apply) Sire Investigagon/Assessment
Naqre and Exten: of Conamnaoon  Human and/or Ecological Risk Assessmear
Enginecring Design Remedial Acton
Post-Remedial Action (quarterly monitoring)

Sediment Types: Stream Pond Eswary Wedand Other: Expecied Soil/Sedimant Moiswre Contenta  Hign Low
When muinple macicss will be sampied during 2 pling event. compic:e Sections 5-10 for each mawix. Mariz Code’
PRP Determimauon Removal Acuons

Remediaton Alternadves

Other:

FIGURE D-6. DQO SUMMARY FORM (PAGE 1 OF 2)
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Compiete Table if applicable

COCs

Acton Levels

Amivocal Method-Quanticnon Limirs

7 Sampiing Method (circle echnique) Bailer Low flow pump (Region [ method: Yes No) Perismitic Pump
Posigve Displacement Pump  Faucet or Spigat Other:
Split Spoon Dredge Trowet Other:
Sampling Procedures (SOP name, No., Rev. #, and date)
List Sample Locadons
Cirele: Grab or Composite
“Hot spots” sampled: Yes No
3. Field Daa (circle) ORP pH Specific Conducance Dissolved O, Temperaure Turbidity
Other:
9. Analydcal Methods and Parameters
Method dde/SOP name Method/SCP Revision Daw Target Paramerers
Identification gumber (Vgi. SV, PestyPCB. Menis. )

or IV
Yalidation Tier (circle one) 1

Company/Organization Petforming Dan Vahdanon

2. Other Appmved Validadon Criteria:
m Partal Tier II:

10. Validaton Criteria (circie one) 1. Region [ EPA-NE Dao Validadon Functional Guidelines for Svaluating Environmenul Amaivses, Parx I, W

Prme or Subconmacwr (circie one)

11. Company Narme

Contract Number

Person ~ampietng Form/Tide

Contrac: Name (e.g. START, RACS, etc))

Work Assignment Na.
Dae of DQO Summary Form Compienon

Marrix Codes' - Refer to Attachmen: B, Pan 1

Parameter Codes® - Refer to Attachment B

Preservation Codes®
_l‘. HClopH < 2
3. NaiISO,
4. H,SC,
g. Cool O 4°C(+2%

,Pan I

Zgem

K,Cr-O-.

Room Temperanre (avoid excessive hear)
gther (Specify)

-To supplcm:nz Mamx Codes and/or Parameter Codes contact the QA Unit

FIGURE D-6 (CONT’D). DQO SUMMARY FORM (PAGE 20F2)
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Title: Final SAP

Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999
Ms. Christine Clark Ms. Nicole Coene
US EPA Region I OEME U.S. EPA CLASS / Dyn Corp.
60 Westview Street Information & Engineering Tech. Inc.
Lexington, MA 02421 200 Edmund Halley Drive
(781) 860-4615 Reston, VA 20191-3436
703-264-0330

For DAS analyses it is not necessary to contact the CLASS contractor, but rather the M&E Project
Chemist is informed of the sample shipment information by the Field Team Leader the day
following shipment; copies of the M&E COC forms are then provided to the M&E
Laboratory/Tracking Coordinator within a short period of time. Notification of sample shipment
enable the M&E Laboratory/Tracking Coordinator to track the shipment of DAS samples from
the field to the laboratory and ensures timely receipt of the samples at the laboratory. Within one
day of sample receipt, the laboratory is required to transmit (via facsimile) a confirmation of
sample receipt to the M&E Project Chemist. In addition, a copy of the COCs and an EPA Region
I Weekly DAS Summary Form (Figure D-7) will be forwarded to the RSCC. Upon receipt of
SDG packages from the laboratory, a Data Receipt Notification Form (Figure D-8) is filled out
and submitted to the RSCC by facsimile.

D.1.2 Sample Packaging and Shipping

Following sample collection, all samples will be brought to an on-site location for batching and
paperwork checks. At this central location, like sample types are matched (i.e., solids, liquids,
etc.) with similar sample types from all sample locations. Labels and logbook information are
checked to ensure there is no error in sample identification. The samples are packaged to prevent
breakage and/or leakage, and the shipping containers are labeled in accordance with the
Department of Transportation (DOT) regulations for transport.

All samples will be shipped directly to the laboratories via an overnight carrier. For each sample
shipment to a specific laboratory, an overnight air bill must be properly completed. In order to
ensure the safe and secure delivery of all collected samples to the laboratories, packaging and
shipping procedures have been developed so that resulting shipment will comply with applicable
DOT regulations for air or surface transportation.

Prior to shipping samples, M&E field personnel will evaluate whether the samples are considered
to be non-hazardous or hazardous based on M&E's sample shipment procedures (Appendix L).
Note that the definitions of hazardous and non-hazardous, as used in regards to sample packaging
and shipment are based on DOT regulations described in 49 CFR parts 172 and 173. Based on
M&E's sample packaging and shipment procedures, all environmental samples being shipped are
considered to be hazardous unless proven non-hazardous.
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Site Name:
Contractor/Contract:
DAS No:

SGD No.

Lab Code:

Lab Name/Location:

M&E/
00
DAM

Number of Samples: (xc. PE & Blanks)

DAS Sample Numbers: DAM

Ship to Lab Date:

Data Package Receipt Date:

CSF Receipt Date:
Parameter Matrix Sample Associated | Associated | Associated | Associated Associated
(from Look up (from Count * PE Field Lab MS/MSD Blanks

Table) L;":;l ")p Sample Duplicates Spike/ (Inc. Type)
able Numbers Duplicates

* Not including QC

FIGURE D-8. DAS DATA RECEIPT NOTIFICATION FORM
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Title: Final SAP

Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

Unless field-collected information indicates otherwise for this assignment, environmental samples
collected as part of the field investigation program will be treated as non-hazardous aqueous or
solid samples for packaging and shipping purposes. Pre-existing data (i.e., previous
investigations) can also be used to evaluate whether the samples are hazardous or non-hazardous.
Other guidelines to considered when evaluating whether a sample should be considered hazardous
include: 1) is the sample a hazardous material, 2) does the sample possess hazardous
characteristics, or 3) is the sample a hazardous substance with a reportable quantity? However,
the final determination of how to ship the sample must be made using M&E's sample packaging
and shipment procedures (Appendix L).

D.1.2.1 Non-Hazardous Packaging Procedures. The general packaging procedures will be as
follows:

. Place a layer of cushioning material (e.g., vermiculite) in the bottom of the
watertight insulated metal or equivalent strength plastic shipping containers.

. Wrap the properly labeled and secured glass sample containers and/or vials with
plastic bubble wrap. Place the wrapped containers into watertight zip lock bags and

seal the bags closed. Plastic sample containers must also be placed in zip lock bags,
although no bubble wrap is needed.

o Whenever possible, place sample bottles (top side up) into the shipping container
arranging the bottles so that the glass bottles are surrounded by plastic bottles.

. Using the necessary packing/cushioning material, pack the sample bottles to ensure
that they do not shift during transport.

. Place a temperature blank vial in the cooler.

o Place a sufficient amount of ice (packed in zip lock bags) into the shipping container
so that the samples will reach the lab at 4°C or less.

o Fill any void spaces of the shipping container, around and on top of the sample
bottles, with packing/cushioning material.

o Seal the appropriate COCs (i.e., TR/COCs or M&E COC) in a zip lock plastic bag,
and tape it securely to the inside of the shipping container lid.
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Title: Final SAP

Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

Close and lock/latch the shipping container. If the shipping container is a cooler,
tape the drain plug closed to prevent any leakage of water since the ice can melt
during transport.

Apply several wraps of M&E COC tape around the shipping containers
perpendicular to the seal to ensure that the lid remains closed if the latch is
accidentally released or damaged during shipment. Add dated and signed EPA
COC seals and wrap at least once around the shipping container with clear tape.
Do not obscure any stickers or labels on the shipping container with the chain of
custody tape.

Place a completed overnight carrier air bill (an example Federal Express air bill is
shown in Figure D-9) on the lid of the shipping container. Include the name,
address, and telephone number of the receiving laboratory and the return address
and telephone number of the shipper on the air bill.

Place a "This End Up" label on the lid and on all four sides of the shipping
container.

If a sample package is to be shipped overnight by Federal Express each shipping
container must not weigh more than 150 pounds. Shipping containers over
150 pounds are not guaranteed overnight delivery.

D.1.2.2 Hazardous Packaging and Shipping. Due to the nature of the site and the possibility
that environmental samples collected could exhibit hazardous characteristics, it may be necessary
to ship some samples as hazardous in accordance with the DOT hazardous shipment requirements.
The packaging and shipping of these environmental samples and other chemicals will be in
accordance with DOT regulations described in 49 CFR parts 172 and 173 and M&E Standard
Operating Procedures (Appendix L) for the shipment of Hazardous Environmental Samples. The
packaging procedures will include:

Proper identification and classification of the hazardous materials
Proper description and shipping name of the materials

Usage of DOT approved shipping containers

Proper marking of the shipping container to include:

- Commodity description and DOT labeling
- "This end up"” labels for shipping containers of liquid samples
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Title: Final SAP
Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

- Name and address of shipper
- Characteristics of hazardous materials such as corrosivity, ignitability, or

flammability
. Sample container labeling consistent with shipping papers
o Inclusion of proper shipping papers listing the name and classification of the

hazardous material and assurance that the labeling is consistent with the shipping
papers (An example Federal Express Hazardous air bill is shown in Figure D-10)

o Samples of pure-product material (i.e., gas, fuel, oil, PCB-oil) or highly toxic
hazardous materials must be sealed in a paint can prior to shipment to the laboratory

The packaging and shipping criteria have been designed not only to maintain COC protocol as well
as to prevent breakage of the sample containers.

D.1.3 Laboratory Sample Custody Procedures

Upon sample receipt, the laboratory representative responsible for accepting incoming sample
shipment must compare the samples received against the list on the TR/COC or M&E COC and
examine all the samples to determine if the proper temperature was maintained during shipment.
If the samples were damaged during transfer, the remaining samples must be carefully examined
to determine whether they were affected. Any samples so affected must also be considered
damaged and the pertinent information noted on the TR/COC or COC forms (specifying which
samples were damaged and that the samples were removed from the sampling program). Field
personnel are notified of any damage to RAS samples through the CLLASS contractor and/or the
RSCC as soon as possible so that resampling can take place or the testing program can be changed.
If damage occurs to DAS or subcontracted samples, M&E personnel will be contacted directly by
the laboratory.

The laboratory representative must: (1) verify that sample holding times have not been exceeded,
(2) sign and date the COC record, and (3) list the received samples in the laboratory sample master
log-in book which contains the following information:

Project identification number

Sample numbers

Tag numbers (for RAS samples only)
Type of samples
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. Date received by transfer personnel (i.e., by the overnight courier)
. Date received by the laboratory

The laboratory representative must also notify the laboratory manager of sample arrival and any
analyses requiring immediate attention due to short holding time and store the samples according
to the requirements of the analytical protocols.

D.1.4 Laboratory Sample Tracking Procedures
Following documentation of the receipt of samples in the laboratory, the samples are tracked from
storage through the analytical system until analysis is complete and the samples are sent for

disposal. Samples are tracked by either the RAS sample number or the DAS sample number and
the unique laboratory sample number.
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APPENDIX E. DECONTAMINATION PROCEDURES

Decontamination is the process of removing contaminants that have accumulated on field and
sampling equipment. Proper decontamination is essential in minimizing the transfer of harmful
materials into clean areas, in the prevention of cross-contamination between samples due to the
use of improperly decontaminated field/sampling equipment, and in protecting workers from
hazardous substances.

E.1 EQUIPMENT

All equipment involved in field investigation activities will be decontaminated prior to leaving the
site. Decontamination of sampling equipment will also be performed before sampling and between
collection of samples. Other field equipment or instrumentation that may come into contact with
environmental samples or subsurface materials will be decontaminated prior to and following use.
The general outline for decontamination procedures is included in the following sections. All
liquids or residuals that are generated from decontamination activities will be collected as specified
in Appendix H.

E.1.1 Sampling Field Equipment

Sampling field equipment is defined as any equipment that may potentially contact a sample. All
equipment and power tools used as sampling equipment (i.e., compressors) will be decontaminated
before and following usage as well as prior to removal from the site. Large and heavy equipment
(i.e., drilling, excavation) will be steam cleaned. Light or small equipment such as hand tools will
be steam cleaned or will be rinsed with tap water, scrubbed with a water/mild soap solution, and
rinsed again with tap water. All equipment decontamination will be performed at decontamination
stations as specified in the Site Safety and Health Plan (SSHP; M&E, 1998).

All other sampling equipment will be handled to prevent cross-contamination in the field by the
use of sawhorses (or equivalent) and plastic ground cloths. No equipment will be placed directly
on the ground.

E.1.2 Cleaning Materials. The materials used throughout the cleaning procedures outlined in
this document may be dangerous if improperly handled (Table E-1). Caution must be exercised
by all personnel, and all applicable safety procedures must be followed. At a minimum, the
following precautions need to be taken in the field during these cleaning operations:

. Safety glasses with splash shields or goggles, chemical resistant gloves, and appropriate
protective clothing must be worn during all cleaning operations.

E-1
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TABLE E-1. TYPICAL MATERIALS USED FOR EQUIPMENT
DECONTAMINATION

¢  Aluminum Foil

¢ Bottle Brushes

¢ Equipment Decontamination Basin

¢ 2.5-5-Gallon Carboy (for Tap Water)

® Non-Phosphate Laboratory Detergent
Liquid

¢ Non-Phosphate Laboratory Detergent,
Solid

¢ Organic Solvent (Pesticide Grade)

¢ Nitric Acid (Reagent Grade)

e DIUF Water

Personnel Decontamination Soap (for hands
and face)

Personnel Decontamination Brush
Personnel Decontamination Basin
Plastic Sheeting

Polyethylene Wash Bottles

Tap Water

Teflon Wash Bottles
Trash Bags

Trash Barrels

e  All solvent rinsing operations must be conducted under a fume hood or in the open

(never in a closed room).

¢  No eating, smoking, drinking, chewing, or any other hand-to-mouth contact (including
application of cosmetics) is permitted during cleaning operations.

e Solvents and acid rinse liquids must be collected and drummed in accordance with

Appendix H.

The organic solvents, nitric acid solutions, laboratory detergent solutions, and rinse waters used
to clean equipment will not be reused. The cleaning materials referred to throughout this section

are defined below:

Phosphate-Free Laboratory Detergent. A standard brand of phosphate-free detergent such as
Sparkleen, Liquinox, or Alconox will be used as the standard laboratory detergent for
decontaminating field equipment. The use of any other detergent must be justified and

documented in the field logbooks.

Nitric Acid Solution. When metals analysis is to be performed on a sample, a nitric acid solution
will be used for decontamination of sampling equipment, except for stainless steel. The standard
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solution is made as a 1:10 dilution of reagent-grade nitric acid in deionized water. The use of any
other acid solution must be justified and documented in the field logbooks.

Pesticide-Grade Solvent. Pesticide-grade solvents, such as isopropanol, are to be used as
standard cleaning solvents. The use of any other solvents must be justified and documented in the
field logbooks.

Tap Water. Tap water from any municipal potable water supply system may be used for initial
rinsing of field equipment. Tap water will also be used to steam clean sampling equipment
(Section E.1.1). An untreated or non-potable water supply is not an acceptable substitute for tap
water. The use of any other water must be justified and documented in the field logbooks.

Deionized Water. Deionized water will be used for the final water rinsing of all field equipment.
The reagent water used for this purpose is deionized ultra-filtered (DIUF). (Distilled water
purchased from local supply stores or supermarkets is not DIUF reagent water.) The field team
will retain the analytical data or manufacturer's lot number which verifies the quality of the
reagent water used by the field team. The use of any other water must be justified and
documented in the field logbooks.

Brushes. The use of brushes with wire-wrapped bristles should be avoided, if possible, due to
potential contamination from the wire. Plastic bristled brushes should be used, if possible.

E.1.2.1 Cleaning Procedures. Guidelines for routine decontamination of equipment used in the
collection of samples at hazardous waste sites are outlined in the following sections. (Note: rinse
the sampling equipment thoroughly with tap water in the field as soon as possible after use to aid
in the ease of future decontamination). Paint or coatings (e.g., rust) must be removed from any
part of the equipment that may contact the sample.

Teflon, Polyethylene, and/or Glass Equipment:

1.  Wash the equipment thoroughly with phosphate-free laboratory detergent and tap water.
Use a brush to remove any particulate matter or surface film.!

2.  Rinse the equipment thoroughly with tap water.

1. If the sampling equipment has been used to collect sampies that contained oil, grease, or other hard-to-remove
materials, it may be necessary to rinse the equipment several times with pesticide-grade hexane to remove the materials
or to steam clean the equipment prior to washing with the laboratory detergent solution. If the field equipment cannot be
cleaned using these procedures, it should be properly discarded.
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3.  If the sampling equipment is being used to collect samples for metals analysis, rinse the
equipment with a nitric acid solution.?

4.  Rinse the equipment thoroughly with deionized water.

5.  Rinse the equipment (Teflon or glass equipment only) with pesticide-grade isopropanol,
then rinse with deionized/distilled water, and allow it to air dry.

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

Stainless Steel Equipment:

1.  Wash the equipment thoroughly with phosphate-free laboratory detergent and tap water.
Use a brush to remove any particulate matter or surface film.*

2.  Rinse the equipment thoroughly with tap water.
3.  Rinse the equipment thoroughly with deionized water.

4. Rinse the equipment with pesticide-grade isopropanol, then rinse with
deionized/distilled water, and allow it to air dry.

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

Electronic Water Level Indicators and/or Measuring Tapes:

At each sampling location, rinse the equipment thoroughly with deionized water. If necessary,
the following procedure can be used:

1.  Wash the electronic well sounding tapes and/or measuring tapes with phosphate-free
laboratory detergent and tap water.

2. Small and awkward equipment such as bottle-lid inserts and well bailers may be soaked in, rather than rinsed with,
the nitric acid solution. Fresh nitric acid solution should be prepared for each cleaning session.

3. If the sampling equipment was used to collect samples that contained oil, grease, or other hard-to-remove materials,
it may be necessary to rinse the equipment several times with pesticide-grade hexane or CitriSolve to remove the materials
or to steam clean the equipment prior to washing with the laboratory detergent solution. If the field equipment cannot be
cleaned using these procedures, it should be properly discarded.
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2.  Rinse the equipment thoroughly with tap water.
3.  Rinse the equipment thoroughly with deionized water.
Teflon and Silicone Tubing:

Pre-cleaned Teflon-coated polyethylene tubing and/or rigid Teflon or silicone tubing may be used
for purging and sampling monitoring locations. The pre-cleaned tubings are either dedicated to
each monitoring well or are discarded following use.

Teflon-Disposable Bailers:

Pre-cleaned, Teflon, disposable bottom-filling/bottom-emptying bailers may be used for purging
and sampling monitoring locations. The pre-cleaned bottom-filling/bottom-emptying bailers are
discarded following use.

E.1.3 Ice Chests and Shipping Containers

Ice chests and reusable shipping containers are washed on the site as needed (interior and exterior)
with phosphate-free laboratory detergent, rinsed with tap water, and air dried before storage. In
the event that an ice chest or shipping container becomes severely contaminated with waste or
other toxic material, it will be cleaned as thoroughly as possible and disposed of properly.

E.1.4 Vehicles

Vehicles that may have been exposed to contamination undergo decontamination procedures at the
site vehicle decontamination station (as specified in the Site Safety and Health Plan; M&E, 1998)
at the conclusion of each field trip. This routine maintenance minimizes any chance of
contamination of equipment, samples, or other sites due to the contamination of vehicles. A
thorough interior and exterior cleaning is mandatory at the conclusion of all field activities. This
decontamination procedure may consist of steam cleaning, water/mild soap washing of exterior
and vacuuming. It is the responsibility of the field team leader to ensure this procedure is
followed.

E.2 QUALITY CONTROL PROCEDURES

Equipment that has been used to collect samples will be decontaminated before it is returned from
the field. At a minimur: this decontamination will consist of washing the equipment with a
phosphate-free laboratory detergent solution and rinsing it with tap water. The effectiveness of
sampling equipment decontamination procedures is monitored by collecting equipment blanks as
specified in Appendix I.
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Field or sampling equipment that requires repair will be identified. Any problems encountered
with the equipment during use as well as suggestions/recommendations as to the needed repairs
will be noted.

E.3 DOCUMENTATION
All decontamination procedures performed during the course of field activities must be

documented in the field logbook. Any deviations from the standard decontamination protocols
must be justified and documented in the field logbooks.
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APPENDIX F. PRESERVATION METHODS

Table F-1 summarizes the sampling parameters, containers, holding times, and preservation
requirements that will be followed for samples collected during the field investigation program.

Soil and sediment samples that are submitted for laboratory analysis require no preservation in
addition to refrigeration to 4°C. Aqueous samples submitted for laboratory analysis require
refrigeration to 4°C, and some parameters also require the addition of chemical fixatives or
preservatives (acid or base) to achieve a specific pH. Procedures for chemical preservation of
aqueous samples are presented in the following paragraphs.

Preservation of Aqueous Samples. Prior to the addition of the chemical preservatives presented
in Table F-1, aqueous samples must be tested for oxidizing agents and sulfides. The presence of
oxidizing agents may degrade volatile and semivolatile organic compounds in aqueous samples,
while the presence of sulfides can interfere with the analysis of pesticides and PCBs.
Consequently, oxidizing agents and sulfides must be eliminated in the field or the laboratory must
be alerted in order to properly treat the sample prior to analysis.

Testing for Oxidizing Agents. Analytical parameters sensitive to the presence of oxidizing agents
are volatile organics and semivolatile organics. Each monitoring location where samples will be
collected for the analysis of these parameters must be tested for oxidizing agents using N,N-
diethyl-p-phenylenediamine (DPD) or potassium iodide (KI)-starch paper:

DPD Test Method: A prepared Hach reagent pillow containing DPD and buffering agents
is opened and added to 25 ml (or quantity specified by Hach directions) of the aqueous
sample; this mixture is shaken for 20 seconds. A slightly pink to red color change in the
solution indicates the presence of oxidizing agents.

KI-Starch Paper Method: A few drops of aqueous sample are placed onto the KI-starch
paper. A blue color change to the paper indicates the presence of oxidizing agents.

If only a slight to moderate (i.e, pink) color change occurs using the DPD-test method, this must
be noted on the appropriate chain of custody (COC) forms -- traffic report/chain of custody
(TR/COC) for RAS analyses and/or M&E COC form for DAS analyses -- for that sample so that
the laboratory can perform the appropriate treatment prior to analysis, although no treatment of
the sample in the field is necessary. Either a dramatic color change (i.e., red) using the DPD-test
method or any color change using the Kl-starch paper method indicates that large quantities of
oxidizing agents are present in the sample. In this case it may be deemed necessary, based on the
professional judgment of field personnel, to eliminate the oxidizing agents:

F-1
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. For volatile organic analyses, ascorbic acid is added, a few crystals at a time, to

the same quantity of sample as being collected for analysis. An aliquot of this
solution is then retested with DPD or Kl-starch paper as described above. If no
color forms then the same amount of ascorbic acid should be added to the sample
to be submitted for analysis to the laboratory. If a color change occurs, then this
step should be repeated until no color forms.

* For semivolatile organic analyses, sodium sulfite (NaSQO,) is added, a few crystals
at a time, to the same quantity of sample as being collected for analysis. An aliquot
of this solution is then retested with DPD or Kl-starch paper as described above.
If no color forms then the same amount of sodium sulfite should be added to the
sample being submitted for analysis to the laboratory. If a color change occurs,
then this step should be repeated until no color forms.

Testing for Sulfides. Analytical parameters sensitive to interference from sulfides are pesticides
and PCBs. Each monitoring location where samples will be collected for the analysis of these
parameters must be tested for sulfides using lead-acetate test paper:

. A few drops of sample are placed onto a piece of lead-acetate paper that has been
wetted using either a dilute acetic acid solution or an acetate buffer solution. A
color change (or darkening) of the paper to grey or black indicates the presence of
sulfides.

If a color change occurs, this must be noted on the COC forms -- TR/COC and/or M&E COC --
for that sample so that the laboratory can perform the appropriate treatment prior to analysis,
although no treatment of the sample in the field is necessary.

Volatile Organic Analyses. Following testing for the presence of oxidizing agents at each
monitoring location, 40 ml of the aqueous sample is pretested to determine the amount of
concentrated hydrochloric acid (HCl) needed to bring the pH to less than 2. The number of drops
of concentrated HCI needed in the test aliquot is then added to each sample vial prior to collection
of the sample. Note that during the pH test, bubbles should not be created by the addition of the
concentrated HCI. If bubbles are created during the addition of the acid then carbonates are likely
to be present and the sample must not be preserved. It must be noted on the TR/COC and/or M&E
COC forms that preservative was not added. In order to meet the required holding time for
unpreserved volatile organic samples, the analysis must be completed within seven days.

Methane, Ethane, and Ethene Analyses. Prior to sample collection, 60 ml of the aqueous sample
is pretested to determine the amount of sulfuric acid (H,SO,) needed to bring the pH to less than 2.
The number of drops of concentrated H,SO, needed in the test aliquot is then added to each serum
bottle prior to collection of the sample. Note that during the pH test, bubbles should not be created
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by the addition of the concentrated H,SO,. If bubbles are created during the addition of the acid then
carbonates are likely to be present and the sample must not be preserved. It must be noted on the
TR/COC and/or M&E COC forms that preservative was not added. In order to meet the required
holding time for unpreserved methane, ethane, and ethene samples, the analysis must be completed
within seven days.

Pesticides/PCBs. No preservation of aqueous samples using acid or base is required. Samples
are cooled to 4°C.

Chloride, Nitrate, Nitrite, Sulfate, and Alkalinity. No preservation using acid or base is required.
Samples are cooled to 4°C. In addition, samples must be collected such that no headspace remains
in the sample bottles.

Total Organic Carbon (TOC) Analysis. Aqueous samples for TOC analysis are gradually
preserved to a pH of less than 2 with concentrated sulfuric acid (H,SO,). Preservation is
performed following collection of the sample into the container. The container is completely filled
such that no headspace remains. Several drops of acid (start with approximately 1 ml) are added
into the sample container, the container is closed and gently agitated. To check the pH, a few
drops of the preserved sample are removed from the container and checked with pH test paper to
ensure that the pH is less than 2. This procedure is repeated until the sample reaches a pH less
than 2. Additional sample is then added to the container such that no headspace remains. Do not
dip the pH test paper into the sample bottle. If bubbles are created during the addition of the acid,
carbonates are likely to be present and the sample must not be preserved. It must be noted on
the M&E COC forms that preservative was not added.

F4



APPENDIX G. FIELD AND SAMPLING EQUIPMENT






Title: Final SAP
Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

APPENDIX G. SAMPLING EQUIPMENT

Presented below are lists of equipment typically used for compliance monitoring on this work
assignment. It should be noted that the list is not inclusive since it only presents the basic
equipment requirements needed to perform specific sampling procedures:

Documentation

- Field maps

- Health and safety plan

- Sampling and analysis plan
- Field logbook

- Pens and permanent markers
- Sampling worksheets

- Sample labels

- Chain-of-custody forms

General Sampling Equipment

- Sample containers for field parameters
- Sample bottles and preservatives

- Coolers with ice

- Quick-sealing plastic bags

Groundwater Sampling Equipment

- Photoionization detector (PID) and calibration gas

- Electronic water level indicator

- Groundwater pumps with tubing

- YSI 6820 Water Quality Meter and Flow-through cell with 610DM data manager,
or similar model

- Graduated cylinders and watches to monitor flow rate

- Graduated plastic purge buckets

- pH calibration solutions

- DRT-15CE turbidity meter, or similar model, with calibration solutions

- Specific conductivity calibration solutions

- Oxidation-reduction calibration solutions

- HACH Ferrous Iron Test Kit (1,10 Phenanthroline)

- HACH Sulfide Test Kit (Methylene Blue)

- HACH DB2000 or DB2010 Spectrophotometer/Colorimeter
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- Bailers (Teflon, stainless steel, bottom-filling and bottom-emptying type)
Surface and Subsurface Soil Sampling Equipment

- Wooden stakes

- Flagging

- Stainless steel bowls and spoons
- Augers

- PID and calibration gas

- Measuring tape (200')

Sediment Sampling Equipment

- Boat and associated safety equipment (refer to Site Specific Health and Safety Plan)
- Measuring pole

- Hand auger or Ekman dredge

- Stainless steel trowels, stainless steel spoons, spatulas, or scoops

- Stainless steel bowls

- Munsell Color Chart

- Particle size chart

Decontamination Equipment

- Non-phosphate detergent

- Nitric acid solution

- Isopropanol

- Deionized water

- Tap water

- Polyethylene sheeting

- Decontamination tubs and brushes
- Teflon squirt bottles

- Steam cleaner

Miscellaneous Equipment

Keys to site facility

- Keys to well locks

- Personal protective equipment as described in the site-safety and health plan
Plastic garbage bags
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APPENDIX H. DISPOSAL OF STUDY-DERIVED WASTES

Wastes derived from the field tasks are expected to include: water from purging and sampling of
monitoring wells; water produced from equipment decontamination; field clothes; and assorted
trash. Wastes generated during the field event will be disposed of in accordance with the Guide
to Management of Investigation - Derived Wastes (U.S. EPA, 1992) and the M&E Site Safety and
Health Plan (1998) for this site. If hazardous wastes are sent off of the site, both administrative
and substantive elements of the RCRA generator requirements of 40 CFR Part 262 and land
disposal restrictions and certification requirements of Part 268 will be complied with.

H.1 SOLID WASTE

Field clothes and trash are considered solid waste materials. All solid wastes such as general trash
will be disposed of as “non-hazardous” solid waste. Personal protective equipment will be
handled and disposed of as either “non-hazardous” or "hazardous" solid waste depending on the
results of air monitoring for organic vapors solid wastes using a photoionization device (PID),
flame ionization device (FID), or other appropriate detection equipment. If organic vapor levels
are detected above 10 ppm in the solid waste, the wastes will be packed in Department of
Transportation (DOT) approved drums, the EPA Remedial Project Manager (RPM) notified, and
the drums placed in temporary storage within the fenced area of the site. In addition, results of
field test kit analyses and historical data will be used to assess the method of disposal of the solid
waste.

H.2 LIQUID WASTE

The liquid wastes that may be generated consist of decontamination fluids and purged well and
sample water. The disposal of these liquids is discussed below.

H.2.1 Decontamination Fluids

The liquid waste generated on the site during the decontamination of sampling equipment will be
drummed and temporary storage arranged prior to transport to a treatment/disposal facility.

H.2.2 Purge and Sampling Water

Water generated from purging of monitoring wells will be screened for organic vapors using a
PID, FID, or other appropriate detection equipment. If organic vapors area detected above 10
ppm, or if non-aqueous phase liquid (NAPL) is visually observed, the purged water will be poured
into DOT-approved drums, the drum will be labeled and relocated within the fenced area for
temporary storage until transport to treatment/disposal facility. If organic vapors are below 10
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ppm and no NAPL is present, the water will be slowly discharged back to the ground surface, no
closer than 50 feet from any of the groundwater monitoring locations.
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APPENDIX 1. QUALITY CONTROL REQUIREMENTS

The Quality Control (QC) requirements implemented during field and laboratory activities for this
field investigation program will use both known and unknown (or "blind") QC samples.
Laboratory QC requirements will adhere to specifications outlined in the current CLP SOWs for
RAS organics and inorganics analyses (U.S. EPA, 1994b and 1993) and in the DAS specifications
(Appendix B). The type and frequency of analyses that is typical for each QC sample is shown in
Table I-1.

I.1 FIELD GENERATED QC SAMPLES

Quality control samples that will be collected in the field and submitted to the laboratories along
with the environmental samples are discussed in this section. The types of QC samples that are
typically collected during a field sampling event include the following: trip blanks, equipment
blanks, field duplicates, matrix spike/matrix spike duplicates (MS/MSDs), and performance
evaluation (PE) samples.

I.1.1 Trip Blanks

For samples submitted for volatile organic analyses, one trip blank will be submitted to the
laboratory per cooler or per approximately every 20 samples or batch of samples, whichever is
more frequent. The analysis of this blank will provide a baseline measurement of any
contamination that the samples may have been exposed to during transport. A trip blank is
comprised of a sample bottle filled with high performance liquid chromatography (HPLC)-grade
water, preserved, handled like a sample, and sent to the laboratory for analysis. The trip blank
for soil/sediment samples is also HPLC-grade water.

1.1.2 Equipment Blanks

One equipment blank will be collected per sampling episode for every group of approximately 20
samples or batch of samples collected for each matrix and submitted for laboratory analysis. The
analysis of these blanks serves to verify the cleanliness of the sampling equipment. An equipment
blank is collected by rinsing decontaminated field equipment with water, transferring the water
to a sample bottle, and sending the sample for analysis. HPLC-grade water is used for QC
samples submitted for organic analyses. For other QC samples, deionized ultrafiltration (DIUF)
water is used. The equipment blank is analyzed for the same parameters as the samples associated
with that equipment.
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1.1.3 Bottle Blanks

No bottle blanks will be collected as part of this field investigation program. Instead, other actions
are taken to evaluate bottle cleanliness and identify contamination attributable to the bottles.
Sample bottles are obtained from commercial suppliers that provide certified pre-cleaned bottles
that meet the cleanliness requirements described in Specifications and Guidance for Contaminant-
Free Sample Containers (U.S. EPA, 1992). Quality control is performed by suppliers and
certificates of analysis for organics and metals are provided for each bottle lot. A copy of the
laboratory certification, which accompanies each case of sample bottles, will be maintained with
field records in the project files. In addition, other field QC samples including trip and equipment
blanks serve as a measure of bottle cleanliness, which is evaluated during validation.

1.1.4 Field Duplicates

A field duplicate will be collected for every group of approximately 20 samples or batch of
samples collected for each matrix and submitted for laboratory analysis. Duplicates are two
samples collected independently from one sampling location during a single episode of sampling.
Duplicates provide information about sample variability.

The number of field duplicates to be collected is dependent upon the number of types of sampling
equipment to be used during sample collection. Each piece of sampling equipment used during
sample collection will require an equipment-specific duplicate sample. Therefore, whenever
possible, the types of equipment to be used during sample collection will be minimized.

I.1.5 Matrix Spike/Matrix Spike Duplicates

Matrix spike and matrix spike duplicates (MS/MSDs) are a QC requirement performed by the
laboratory as discussed in I.2.5. For aqueous samples to be analyzed as MS/MSDs, it is necessary
to collect three times the usual required volume for organic analyses and two times the required
volume for inorganic analyses. No additional sample volume is necessary for soil/sediment
samples. At a minimum, additional volume for one sample will be provided to the laboratory for
every group of approximately 20 samples or batch of samples collected for each matrix.

I.1.6 Performance Evaluation Samples

Performance evaluation (PE) samples are used to evaluate laboratory accuracy for a specific
method and matrix using a spiked sample from an outside source, the contents of which are
unknown to the laboratory. The PE samples are provided by EPA's Environmental Monitoring
Systems Laboratory (EMSL) or if not provided by EMSL, the PE samples are acquired through
EPA-listed suppliers (U.S. EPA, 1996d) if available. One PE sample per method will be provided
to the laboratory for every group of approximately 20 samples or batch of samples collected for
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each matrix. The analytical results are then evaluated by EPA, which provides the results of the
evaluation for use in data validation.

I.1.7 Documentation and Review of Quality Control Activities

Custody of field QC samples will be documented from the time of QC sample collection
throughout transfer of the sample to the laboratory. Documentation of sample collection,
shipment, laboratory receipt, and laboratory custody must be maintained in order to accomplish
this. Field QC samples will be packed and delivered along with their corresponding environmental
samples.

1.2 LABORATORY GENERATED QC SAMPLES

The EPA-CLP RAS laboratories comply with the QC sample requirements for RAS analytical
methods as are described below and are referenced in the CLP SOWs for organics and inorganics
analyses (U.S. EPA, 1994b and 1993). The M&E subcontracted DAS laboratories comply with
the QC sample requirements as specified in the DAS specifications (Appendix B). The type and
frequency of analyses that is typical for each QC sample is shown in Table I-1.

1.2.1 Laberatory Control Standard

A laboratory control standard (L.CS) is analyzed samples tested for metals and inorganics. The
LCS is routinely used to establish the precision and accuracy of an instrument or procedure. The
analytical results of the LCS are recorded in the instrument logbook and on the control chart;
results must be within the acceptable control limits. A LCS solution is prepared by adding known
quantities of an EMSL-Cincinnati Standard, a NIST Standard Reference Material, or a
reference-traceable stock material to deionized water or the solvent of interest. A LCS solution
is typically carried through the entire sample preparation and analysis procedure. One LCS is
analyzed for approximately every 20 samples or every batch of samples supplied from the field.

1.2.2 Calibration Check Sample
One calibration check sample (CCS) is analyzed for all project-specific parameters per day of
analysis. A CCS is chosen as one of the mid-range working calibration standards that is

reanalyzed periodically throughout the sample analysis to verify that the original calibration is still
valid.

1.2.3 Method Blank

One method blank is analyzed with approximately every 20 samples or every batch of samples
supplied from the field. A method blank is comprised of laboratory-pure, analyte-free water
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carried through the entire sample preparation and analysis procedure. Analysis of the method
blank provides a check of the background contamination due to sample preparation procedures.

I.2.4 Laboratory Replicates

One sample for approximately every 20 samples or every batch of samples suppiied from the field
is analyzed in replicate for project-specific parameters. A replicate sample is produced by dividing
a single collected sample into two equal parts for the purpose of determining analytical precisiomn.

1.2.5 Matrix Spike/Matrix Spike Duplicates -

Matrix spike and matrix spike duplicate analyses are performed for approximately every
20 samples or every batch of samples-supplied from the field. The analyte spike is added prior
to digestion/distillation of the sample. If the spike recovery is not within the acceptable criteria
limits specific to this project, the data of those samples associated with that spiked sample must
be qualified appropriately during validation.

1.2.6 Surrogate Spikes

All collected samples requiring organic analysis by GC/MS or GC, with few exceptions, are
spiked with an appropriate set of surrogate standards prior to sample preparation. The surrogate
standards encompass the full range of types of organics to be analyzed in the sample and serve as
checks on any matrix interference exhibited by the samples. If the percent recoveries of the
surrogates are outside the acceptable project-specific criteria limits, the associated samples may
be reanalyzed if the problem appears to be due to lab error. An independent analyst or laboratory
unit leader generally determines whether to reanalyze the sample or-qualify the data.

1.2.7 Internal Standards L

All collected samples requiring organic analysis by GC/MS (or where appropriate other GC
methods) are prepared using internal standards, which of are known concentration. For GC/MS
methods, the internal standard areas for each sample are compared to the 12-hour continuing
calibration for internal standard areas. If internal standard areas for a sample are outside of the

- acceptable criteria limits, the samples may be reanalyzed if the problem appears to be due to lab.-..
error. An independent analyst or laboratory unit leader generally determines whether to reanalyze
the sample or qualify the data. In addition, during data validation, further review is conducted to
determine the useability of the data for affected samples. -
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1.2.8 Documentation and Review of Quality Control Activities

Laboratory QC samples will be documented as specified by RAS methods. A list of the required
deliverables for DAS analyses are described in the individual DAS specifications (Appendix B).
The QC activities pertinent to the analysis of each shipment of samples from the field will be
documented in discrete sections of the RAS and DAS SDG packages and include:

A case narrative describing any problems encountered with method blanks, matrix
spike, and matrix spike duplicates, surrogate recoveries, initial calibration, and
continuing calibration

Compilation of method blanks data

Compilation of matrix spike and matrix spike duplicates

Surrogate recoveries data

Initial calibration and continuing calibration information
Internal standards data

All quality assurance (QA) activities are documented in the laboratory, but are only delivered upon
request of the contracting agency. Delivery of the entire QA/QC package must be contracted prior
to sample analysis.
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APPENDIX J. FIELD INSTRUMENTATION CALIBRATION, TESTING, AND
PREVENTATIVE MAINTENANCE

Calibration of all instruments will be conducted, at a minimum, at the beginning and end of each
sampling day. In addition, should any erratic or illogical readings occur, the offending instrument
will be recalibrated in order to ensure that representative measurements are obtained. Should
problems with the instrument continue, backup instruments will be calibrated and used in place
of the offending instrument. Table J-1 provides a typical schedule of field instrument calibration
as well as corrective actions typically required should instruments not meet calibration criteria.

Instruments used for measurement of temperature, pH, dissolved oxygen, conductivity/specific
conductivity, oxidation/reduction potential, and turbidity will be conducted using the procedures
described in the U.S. EPA Region I Draft Calibration of Field Instruments (U.S. EPA, 1998),
whenever practical. A copy of the guidance document in presented at the end of this appendix.

Since the anticipated length of each field effort is less than two weeks, major instrument servicing
is unlikely to be necessary during the field effort. Should servicing become necessary, backup
instruments will be available to replace any instrument which fails to operate properly. Field
instruments will then undergo any regularly scheduled or any other necessary maintenance once
the field team has returned to M&E. All field test equipment necessary for field monitoring and
health and safety purposes will be properly cared for according to the manufacturer's instructions.
Should any field service prove necessary despite these measures, they will be conducted according
to the manufacturer's instructions on an as-needed basis. Table J-2 summarizes the basic
preventative measures that are typically performed.
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Title: Final SAP
Site Name: Ottati and Goss Revision No.: 1
Site Location: Kingston, NH Submitted Date: May 1999

APPENDIX K. TYPICAL DATA VALIDATION ACTIONS FOR RAS/DAS
ANALYTICAL METHODS

The following are typical actions implemented for analytical data produced from RAS and DAS
analyses:

Holding Times: If the holding time is exceeded, all positive results will be flagged as
estimated (J) and all non-detects will be flagged as estimated (UJ). If holding times are
grossly exceeded, the data may be rejected (R).

Calibration: If the continuing calibration criteria are exceeded, all positive results will be
flagged as estimated (J) and all nondetects may be flagged as estimated (UJ). If the
calibration criteria are grossly exceeded, all non-detects may be flagged as unusable or
rejected (R).

Blanks: If any blank contaminants are detected, an action level of 5 times the blank
contaminant concentration will be set for most analytes. An action level of 10 times the
blank contaminant concentration will be set for common lab contaminants. If the sample
analyte concentration is greater than the action level, the concentration will be reported
unqualified. If the sample analyte concentration is less than the action level, the
concentration will be reported and flagged to be the qualified detection limit (U).

PE Samples: If the final results of the EPA performance evaluation (PE) sample are
reported by EPA as "action high", all positive results will be flagged as estimated (J) and all
nondetects will be reported unqualified. If the final results of the EPA-PE sample are
reported by EPA as "action low", all positive results will be flagged as estimated (J) and all
nondetects will be rejected (R). For PE samples obtained from commercial vendors, results
that are above or below the 95% confidence interval or other vendor-supplied QC limits will
be qualified in the same manner as results(s) rated by EPA as “action high” or “action low,”
respectively.

Sample Duplicate: If laboratory or field duplicate analyses result in a relative percent
difference (RPD) greater than 20% or 30%, respectively, all positive results will be flagged
as estimated (J) and all nondetects will be reported unqualified. If one value is nondetected
and the other is above the detection limit, all positive results will be flagged as estimated (J)
and all nondetects will be flagged as estimated (UJ).

Matrix Spike/Matrix Spike Duplicates: If the final results of the matrix spike are above

the QC range, all positive results will be flagged as estimated (J) and all nondetects will be
reported unqualified. If the final results of the matrix spike are below the QC range, but

K-1



Title: Final SAP
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greater than 10%, all positive results will be flagged as estimated (J) and all nondetects will
be flagged as estimated (UJ). If the final results of the matrix spike are less than 10% of the
true concentration, all positive results will be flagged as estimated (J) and all nondetects will
be flagged as unusable or rejected (R). If the spike concentration is low relative to the native
sample concentration, recovery cannot be assessed, and this will be noted accordingly in the
calibration documentation.
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TECBNICAL GUIDANCE
FOR

HANDLING, PACKAGING, AND SHIPPING OF ENVIRONMENTAL SAMPLES

AND SMALL QUANTITIES OF HAZARDOUS MATERIALS

PURPOSE

The purpose of this document is to establish standard methods and provide guidance
information for the proper handling, packaging, and shipping of environmental
samples and small quantities of hazardous materials to ensure adequate sample
integrity to meet U.S. Environmental Protection Agency (EPA) requirements and to
ensure that the packing and shipping requirements of the U.S. Department of
Transportation (DOT), the International Air Transport Association (IATA), and
various carrier requirements are met.

This document is intended for use by persons trained in environmental sampling
procedures and requirements and/or in hazardous materials transportation, as
applicable. It is not intended to substitute for knowledge of the regulations governing
the handling, packaging, and shipping of environmental samples or small quantities of
hazardous materials. The reader should refer to the applicable regulations when
confronted with specific applications and, if necessary, consult with one of the AWT
specialists listed in Section 8.

Persons shipping environmental samples or small quantities of hazardous materials
must be trained by qualified instructors, and such training must be documented in
writing. Training should include a test of proficiency in performing the various
aspects of the process of classifying and shipping a material in compliance with
regulations.

Copyright 1993 AWT Corporation - All Rights Reserved
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SCOPE

This document establishes guidance for determining the proper control of
environmental samples and small quantities of hazardous materials. Enviropmental
samples are small quantities of water, soil, sediment, sludge, air, animal tissue, plant
tissue, or chemicals taken expressly for the purpose of chemical analysis, physical
analysis, or treatability study. Note that "environmental samples” is not a term used
in the shipping regulations that govern transportation of hazardous materials.
Environmental samples may sometimes be hazardous materials under the regulations.

Hazardous materials are items that meet the definition for one or more hazard classes
defined in the U.S. DOT rules in Title 49 of the Code of Federal Regulations. (Note
that the term "hazardous substance” has a meaning very different from "hazardous
material,” and these terms should not be confused.) Small quantities of acids, bases,
alcohols, and other chemicals or solvents, such as are used for sample preservation
and decontamination of field equipment during an environmental sampling event, are
included in the definition of small quantities of hazardous materials. From time to
time there will also be somewhat similar items that are not "hazardous” under the
regulations -- a determination must be made in each case. Guidance in this document
may be found adequate for quantities up to several gallons or tens of pounds, but
there is no intent to provide guidance for bulk shipments, i.e., in containers larger
than 119 gallons.

Proper transportation of hazardous materials involves establishing the hazard
classification and proper shipping name, handling, packaging, marking, labeling,
storage, shipping, and preparing shipping documentation. This document also
establishes the responsibility and guidance for ensuring sampling integrity as well as
ensuring proper shipping procedures of environmental samples. This document
provides guidance for shipping, to include:

. Establishing the proper shipping name (which may require determining the
hazard class of a material based on knowledge of its hazards).

o Packaging.
o Marking and labeling.
. Preparation of shipping papers and accompanying information.

. Certain requirements for proper handling, storage, and chain of custody.

Copyright 1993 AWT Corporstion - All Rights Reserved
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All environmental samples must initially be considered hazardous in the general (not
regulatory) sense, and must be controlled as such. However, for shipping purposes it
is also necessary to determine whether the samples may meet the definition of a DOT
hazard class, and are therefore hazardous materials for shipping purposes. The
overriding consideration is the assurance that environmental samples (a) have been
controlled within DOT and EPA regulations and with the utmost regard for safety and
(b) reach their destination without damage. Environmental samples must meet
preservation requirements and must agree with accompanying chain-of-custody
records.

RESPONSIBILITIES

3.1

3.2

Quality Assurance Manager

The project Quality Assurance Manager is responsible for:

Ensuring that personnel are aware of the EPA, DOT, IATA, and
carrier requirements for control of (a) environmental samples from the
field to the analytical laboratory or (b) small quantities of hazardous
materials.

Ensuring that all paper work related to shipping and chain of custody is
properly completed.

Project Manager

The Project Manager is responsible for:

Ensuring that project personnel have training in control procedures for
environmental samples or small quantities of hazardous materials:
hazard classification, proper shipping name, bandling, packaging,
marking, labeling, storage, shipping, and preparation of shipping

papers.

Ensuring the training of personnel is properly documented

Ensuring that personnel are aware of the possible hazardous materials
that may be encountered in the field.

Copyright 1993 AWT Corporation - All Rights Reserved
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3.3 AWT Shipping Personnel (Field Sampling Personnel and Others Who Ship
Environmental Samples or Small Quantities of Hazardous Materials)

These persons (e.g., field chemist/sampler/engineer) are responsible for:

Verifying and attaching appropriate traffic reports/chain-of-custody
records to accompanying environmental samples or hazardous materials
and placing custody seals on shipping containers to ensure sample
integrity.

Determining (with appropriate support from AWT specialists, when
necessary) the hazard classifications, proper shipping names, handiing
methods, packaging, markings, labeling, storage, shipping modalities,
and shipping papers for hazardous materials or for environmental
samples to be transported from the field to the analytical laboratory.

Relinquishing the environmental samples to the analytical laboratory via
overnight carrier as appropriate.

Verifying the integrity of the environmental samples or hazardous
materials and their containers by visual inspection and, if appropriate,
specific air monitoring of the samples or materials prior to packaging
and shipment.

Informing the analytical laboratory of environmental sample shipments
and estimated times of arrival.

Complying with DOT, IATA, and overnight carrier regulations and
requirements.

4. REFERENCES

Code of Federal Regulations:

49 CFR 171.8 Hazardous Material Definition and Other Definitions and

Abbreviations

49 CFR 171.3 and 171.8 Hazardous Waste and Hazardous Waste Definition
49 CFR 172.101, 171.11 to 171.12a, and 172.201 to 172.203 Proper Shipping

Names

Copyright 1993 AWT Corporation - All Rights Reserved
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49 CFR Parts 173, 178, and 179 Packaging

49 CFR 172.300 to 172.338 Marking

49 CFR 172.400 to 172.450 Labeling

49 CFR 172.200 to 172.205 Shipping Papers

49 CFR 172.500 to 172.560 Placards

49 CFR 171.15 and 171.16 Immediate Reporting of Hazardous Materials
Incidents

49 CFR 172.101 to 172.102 Hazardous Materials Table and Special Provisions

49 CFR 172.101 Appendix A, Tables of Hazardous Substances and Reportable
Quantities

49 CFR 172.101 Appendix B, Marine Pollutants

49 CFR 173.21 Forbidden Materials and Packages

49 CFR 172.600 to 172.604 Emergency Response Telephone Numbers

49 CFR 172.700 to 172.704 Hazmat Employee Training

40 CFR Parts 302 and 355 Designation of CERCLA Hazardous Substances
and Release Notification Requirements

40 CFR Part 355 SARA Extremely Hazardous Substances and Release
Notification Requirements

International Air Transportation Association (IATA):

Dangerous Goods Regulations 34th Edition Effective 1 January 1993 (or most
current edition).

DEFINITIONS

The following are definitions related to sections of this document that are important to
understand. More definitions related to DOT regulations can be found in 49 CFR
171.8 and 49 CFR 173.21 through 173.403. An index to the detailed hazard class
definitions can be found in 49 CFR 173.2.

Hazard Class

The category of hazard assigned to a hazardous material under the definitional criteria
of 49 CFR Part 173 and the provisions of 49 CFR 172.101 Table of Hazardous
Materials. A material may meet the defining criteria for more than one hazard class
but is assigned to only one hazard class. Detailed definitions of the nine classes and
numerous divisions are found in 49 CFR Part 173 and are indexed in a table at 49

Copyright 1993 AWT Corponation - Al Rights Reserved



604.010

Samples/Hazmat Shipping
Date: July, 1993

Page 8 Revision No. 2

CFR 173.2. The defining criteria for the nine DOT hazard classes and various
divisions are outlined in brief as follows:

Explosives

Gases

Class 1; Detailed definition 49 CFR 173.50

Explosive. For the purpose of this document -- means a substance or
article designed to function by explosion.

1.1 explosives that have a mass explosion hazard.

1.2 explosives that have a projection hazard but no mass explosion
hazard.

1.3 explosives that have a fire hazard and either a minor blast hazard
or a minor projection hazard or both, but not a mass explosion hazard.

1.4 explosives that present a minor explosion hazard, largely confined
to the package, no projection of fragments of appreciable size or range
expected.

1.5 very insensitive explosives, mass explosion hazard but so
insensitive there is very little probability of initiation or transition from

burning to detonation.

1.6 extremely insensitive articles, no mass explosive hazard -- articles
contain only extremely insensitive detonating substances, demonstrate
pegligible probability of accidental initiation or propagation.

Class 2; Detailed definition 49 CFR 173.115

2.1 Flammable gas — material is a gas at 20°C (68°F) or less and
101.3 kPa (14.7 psi) pressure, and ignitable at 14.7 psia in a mixture of
13 percent or less by volume with air or has a flammable range in air

of at least 12 percent.

Copytight 1993 AWT Corporation - All Rights Reserved
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2.2 Non-flammable, non-poisonous Compressed Gas including liquefied
gas, pressurized cryogenic gas, or compressed gas in solution.

2.3 Gas Poisonous by Inhalation — is a gas at 20°C (68°F) or less and
pressure of 101.3kPa (14.7 psia) or less, and is known to be so toxic to
humans as to pose a hazard to health during transportation or, in
absence of adequate data, is presumed to be toxic to humans because of
an LC,, value not more than 5000 ml/m® in animals; must be assigned a
hazard zone. Class 2 - Div. 2.3 Hazard Zones assignment:

Hazard Zone A, LC,, < 200 ppm

Hazard Zone B, LCy > 200 but < 1000 ppm

Hazard Zone C, LC,, > 1000 but < 3000 ppm

Hazard Zone D, LCy > 3000 < 5000 ppm.

Flammable and Combustible Liquids
Class 3; Detailed definition 49 CFR 173.120
Flammable liquid has a flash point < 141°F or is any liquid with flash
point = 100°F intentionally heated and transported at or above its flash
point in bulk. A flammable liquid with flash point at or above 100°F
may be reclassed as combustible except by vessel or aircraft.
Combustible liquid -- does not meet the definition of any other hazard
class except 9, and has flash point above 141°F (60.5°C) and below
200°F (93°C).

Class 3 Packing Group assignments:

PGI- boiling point (bp) <95°F (35°C)

PG - flash point < 73°F (23°C), boiling point > 95°F
(35°C)

PG III -- flash point = 73°F (23°C) and <141°F

(60.5°C), and boiling point > 95°F

Copyright 1993 AWT Corporation - All Rights Reserved
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Flammmable Solid
Class 4; Detailed definition 49 CFR 173.124

4.1 Flammable Solids:

(@) certain wetted explosives (listed in the 49 CFR 172.101

Table),
(b) self-reactive materials - liable to undergo strongly

exothermal decomposition caused by high temperature or

contamination, and
(c) readily combustible solids — may cause fire through friction
(e.g., matches), burn faster than 2.2 mm per second in test, or

certain metal powders that can be ignited and react per test.

4.2 Spontaneously Combustible Material
(a) pyrophoric material, or
(b) self-heating material (by test).

4.3 Dangerous When Wet Material -- a material that by contact with
water is liable to become spontaneously flammable or give off

flammable or toxic gas per test.
Oxidizer (and Organic Peroxide)

Class §

5.1 Detailed definition 49 CFR 173.127, Oxidizer -- may, generally by
yielding oxygen, cause or enhance combustion.

5.2 Detailed definition 49 CFR 173.128, Organic Peroxide -- contains

O--0 structure, derivative of H,0, with structure H-O-O-H, one or
both of the hydrogen atoms being replaced by an organic material.

Copyright 1993 AWT Corporstion - All Rights Reserved
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Poisonous Materials and Infectious Substances
Class 6

6.1 Detailed definition 49 CFR 173.132. Poisonous Material - a
material, other than a gas, so toxic to humans as to afford a hazard to
health during transportation or which, in the absence of adequate data
on human toxicity, is presumed to have such toxic hazard because of

acute oral LDy, (rat) not more than 500 mg/kg for liquid or not
more than 200 mg/kg for a solid. Packing Group assignments:

PG I -- oral LD, < 5 mg/kg
PG II -- oral LDy, >5, <50 mg/kg
PG III -- oral LD,, >50 mg/kg

acute dermal LD, (rabbit) not more than 1000 mg/kg. Packing
Group assignments:

PG I -- dermal! LD, <40 mg/kg
PG II -- dermal LD,, >40, <200 mg/kg
PG III -- dermal LDy >200 mg/kg

inhalation toxicity --

(A) dust or mist acute LC,, (rat, 1 hr) not more than
10 mg/L. Packing Group assignments:

PG I -- <0.5 mg/L
PGII - 20.5, < 2 mg/L
PG III -- > 10 mg/L

or, (B) material with a saturated vapor concentration in air at
20C of more than one-fifth of the LC,,, with LC,, not
more than 5000 mi/m®. Packing Group and Hazard Zone
based on saturated vapor concentration V, as follows:

PG | Hazard Zone A - V 2 500LC,, and LC,,
<200 mL/m?

Copyright 1993 AWT Corporation - All Rights Rescrved
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PG I Hazard Zone B - V > 10LCy and LC,,
< 1Liter/m® and not Zone A

PG II V > LCq and LC,,
<‘3L/m3 and not PG [

PG III V 0.2LC,, and LC,,
<S5L/m* and not PG I or II

Class 6.1 also includes irritating material similar to tear gas.

6.2 Detailed definition 49 CFR 173.134. Infectious Substance -- viable
microorganism or its toxin that causes or may cause disease in humans
or animals (see list at 42 CFR 72.3) or any other agent that causes or
may cause severe, disabling or fatal disease; synonymous with
"etiologic agent.” Also included:

Diagnostic specimen (human or animal tissue, excreta, secreta, or
blood) being shipped for purpose of diagnosis, or '

Biological product -- prepared and manufactured in accordance with 9
CFR Part 102, 103, or 104, 21 CFR Part 312, or 21 CFR Parts 600 to
680, or
Regulated medical waste.
Radioactive
Class 7; Detailed definition 49 CFR 173.403.
Corrosive
Class 8; Detailed definition 49 CFR 173.136
Corrosive material -- causes visible destruction or irreversible

alterations in human skin tissue at site of contact, or has a severe
corrosion rate on steel or aluminum, per criteria.
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Other (Miscellaneous Hazardous Materials)
Class 9; Detailed definition 49 CFR 173.140

Miscellaneous Hazardous Material — presents a hazard during
transportation, but does not meet the definition of any other hazard
class. Includes:

A material that has an anesthetic, noxious or other similar
property which could cause extreme annoyance or discomfort to
a flight crew member so as to prevent correct performance of
duties, or

Any material which meets the 49 CFR 171.8 definition of:

elevated temperature material

hazardous substance (see definitio below)
hazardous waste (see definition below)

marine pollutant (Appendix B to 49 CFR 172.101)
oil.

[End Definition of Hazard Class)
Hazardous Material (may or may not be also a hazardous substance)
Means a material or substance, including a hazardous substance, which has been
determined by the Secretary of Transportation to be capable of posing an
unreasonable risk to health, safety and property when transported in commerce and
which has been so designated.

Hazardous Substance (may or may not also meet the definition of a DOT hazard
class)

Means a material, including mixtures and solution, that:

* Is listed in Appendix A to 49 CFR 172.101,

. Is in a quantity in one package which equals or exceeds the reportable quantity
(RQ) listed in Appendix A to 49 CFR 172.101, and
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° When in a mixture or solution: for radionuclides, conforms to paragraph 6 of
Appendix A to 172.101; for other than radionuclides, is in a concentrations by
weight which equals or exceeds the concentration corresponding to the RQ of
the material. (See Section 6.3.)

[NOTE: Under DOT practice, a hazardous substance (quantity greater than the RQ)
legally becomes a hazardous material, even though it does not meet the definition of
any DOT hazard class. In order to avoid excessive confusion and to be consistent

with general word usage, the distinction between the two terms is maintained in this

document as far as is possible.]

Hazardous Waste

Means any material that is subject to the hazardous waste manifest requirements of
the EPA in 40 CFR Part 262.

PROCEDURES
6.1 Introduction
This technical guidance will outline and example
(a) the proper shipping of hazardous materials and

(b) the proper control of small quantities of hazardous materials and all
environmental samples (soil, water, etc.) to be transported to an
analytical laboratory regardless whether the samples meet a hazard
class definition that renders them subject to the requirements of the
DOT hazard materials rules.

Proper planning of an environmental sampling event includes the review of all
data previously produced about the site and all information concerning the site,
such as its previous uses, chemical practices thereat, storage of chemicals
thereon, and any reported releases. This knowledge will allow the Project
Manager (supported by AWT specialists as appropriate) to assign a tentative
hazard classification, proper shipping name, and identification number in
accordance with 49 CFR 172.101(c)(11) prior to the start of field work.
Samples taken at a known CERCLA, RCRA, or state priority site must be
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initially deemed hazardous until they are compared with the defining criteria
and found not to meet the requirements of one of the DOT hazard classes.

Samples containing free-phase chemicals must be controlled as hazardous until
determined not to be hazardous, and packaged as would be required for
shipping the free-phase chemical in its neat (undiluted) form. Samples that are
(a) taken from sites where no information is available and no contaminants are
suspected, or (b) are taken to monitor a clean site should be deemed not
hazardous and not be shipped under the DOT hazardous materials regulations.
All samples must be packaged and shipped without damage to ensure sample
integrity. The decision to ship samples as hazardous or nonhazardous must
not be taken lightly and must be made with due regard to all DOT regulations.
This document will give the user an outline for making those important
decisions and lead them to resources that can help them decide on the proper
course to take.

Objectives

The objectives for establishing proper control of environmental samples and
small quantities of hazardous materials include:

° Properly executing the methodologies pertaining to hazard classification
(or "nonhazardous” classification), proper shipping name selection,
handling, packaging, marking, labeling, and shipping documentation.

. Properly packaging environmental samples and hazardous materials to
minimize to the greatest extent feasible breakage during transport.

. Properly preserving environmental samples per analytical protocol.

° Properly storing environmental samples and hazardous materials prior
to shipment to ensure integrity. Samples should be shipped the day
they are taken. More than one day storage of samples is not allowed.

. Complying with DOT, IATA, and overnight carrier regulations and
requirements for transportation by surface and/or air.

° Ensuring proper chain-of-custody protocol during sample shipment.

Copyright 1993 AWT Corporation - All Rights Reserved



6.3

604.010

Samples/Hazmat Shipping
Date: July, 1993

Page 16 Revision No. 2

Classification of Hazardous Materials

General. For solvents and chemical substances in general, classification is
often a matter of looking up in the 49 CFR 172.101 Hazardous Materials
Table and its appendices. For environmental samples, the question is often
whether the concentration of hazardous contaminant in the samples is so high
as to make the samples themselves meet the definition of a DOT hazard class
or to cause a package to contain a reportable quantity of a hazardous
substance. If during the planning of a project, the AWT Shipping Personnel
know the nature of chemical contamination that will be encountered at the
project site, then that knowledge can be used to determine if the samples are
hazardous. A sample can be deemed a hazardous material (a) by being listed
in the Hazardous Materials Table or (b) by meeting the definition of a DOT
hazard class. A shipment that is not a hazardous material under the DOT
rules can also come under DOT hazardous materials regulation as a hazardous
substance. Further, certain compliance steps are required for a hazardous
material that is also a hazardous substance. Accordingly, it is always
necessary to determine both whether the item is a hazardous material and
whether it is a hazardous substance.

If the material to be transported is listed by name in the Hazardous Materials
Table at 49 CFR 172.101, the bazard classification is listed there. Figure 1
(Logic Diagram) presents an overview of the decision process to determine the
wugnmmmmmmwmm; (Note:
This diagram is not meant to be "the answer” to all situations or a substitute
for careful analysis and the exercise of reasoned judgment.)

Determining if a material is a hazardous material for shipping purposes require
knowing as far as possible what are the material’s chemical, physical, and
toxicological characteristics. If AWT Shipping Personnel do not know these
characteristics, they should seek help in the characterization process from the
AWT specialists listed in Section 8 or other appropriate persons.

The definitions contained in Section 5, above, are helpful when using Figure 1
(Logic Diagram) and the Hazardous Materials Table. Additional definitions
and additional detail may be found in 49 CFR 171.8 and other regulatory
paragraphs that are referenced there. Refer to the logic diagram in Figure 1 to
help guide the hazard classification process. The Hazardous Materials Table
(49 CFR 172.101) will be a key tool, after the material is found to be
hazardous, for choosing a proper shipping name, hazard class, division
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Figure 1. Logic Diagram for Hazard Classification.

Does the material, or any component of any article
being transported, contain radiosctivity exceeding
2000 picoCuries (about 4400 disintegrations per
minute) per gram of mess?

Yes
1

‘No

Is the material explosive? This does not include
flemmable gases or {iquids that merely form
explosive mixtures with air.

|

luo

18 the material a compressed gas? Flammable or
poison? MNote that calibration gases that sre ppm-
levels in nitrogen or air will be nefither

Yes

flaomable nor poisonous, as & rule.

‘No

.{1s the material a flammmble solid? See Section 5

Is the material a poison or infectious substance by
00T rules? See outline in Section 5. For toxicity
values, see NIOSH RTECS. Consult toxicologist or
industrial hygienist as needed.

——

Iuo

outline -- do not confuse flammable solids with
ordinary combustible solids like wood and paper.

1uo

Yes

Is the material a flasmable |iquid or combustible

Yes

liquid?
lﬂo

Is the materisl an oxidizer or an organic peroxide?

Yes

‘No

Is the material corrosive, either with respect to
(1) a damaging effect on human skin, or (2) its
effect on saluminum or steel?

Yes

‘lo

Is the material shipped at elevated temperature,

a hazardous waste, s marine pollutent, an oil, or
on RQ of hazardous substance even though it doesn’t
meet the definition of any above hazard classes?

Yes

I

"Not Hazardous” for shipping purposes.

Class 7. Radioactive materials and articles
are beyond the scope of this guide,

Study ULtd Qty" exception 49 CFR 173.421
through 173.423, which may cover samples.*

Class 1. Explosives not named in the Table cannot
be shipped unt{l given a tentative approval by a
lab or agency. See 49 CFR 172.102 (special
provision 113) & 49 CFR 173.56.*

2.3 Gas poisonous by inhalation (Hazard Zone
must be determined)(1st precedence)

2.1 Flammable compressed gas

2.2 Non-flammable non-poisonous compressed gas.*

6.1 (poisonous); 6.2 (infectious). Check for also
meeting another class -- see examples of generic
names for multiple class in the 49 CFR 172.101
Table under the word "poisonous.n*

Class 4. See divisions in Section 5. See
details in 49 CFR 173,124 for final selection.
Chemist assistence may be needed to distinguish
organic peroxides from self-reactive.*

Class 3. Flammable liquids that are also corrosive
or poisonous may require assistance to determine
classification in accordance with 49 CFR 173.2a.
“Combustible" class does not precede any other.*

Class 5. This class will usually precede poison or
corrosive classification per 49 CFR 173.2s.*

Class 8. This class may precede the lower-ranking
divisions of poison or oxidizer, for a material
that meets two or more class definitions.

(49 CFR 173.2a)*

Class 9. "Other” class. Do not use this class
for “hazardous waste® unless the material meets
the RCRA definition of hazardous waste.*

* 1n sll casas, determine also shether the
asterial is s hazardous substance, i.e., whether
it contains more than the RO of a substance
listed in 49 CFR 172.10% Apperdix A.
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Block 1:

Block 2:

Block 3:

Block 4:

Block 5:

Block 6:

Block 7:

Block 8:

Block 9:

ADDITIONAL NOTES ON FIGURE 1

A "limited quantity” of radioactive material will be sxcepted from most requirements.
if a limited quantity of radioactive material meets the definition of another hazard
class, consult 49 CFR 173.421-2.

Explosives are unstable materials. Unknown materials found at a site must be
characterized to the degree that an explosive property wouid be known before they
are shipped. Flammabie testing would be done initially by use of a very smail amount
of material at a location well-isolated from the bulk of unknown material.

Assistance from an industrial hygienist or a chemist may be needed to determine
characteristics of gas mixtures. For flammable or poisonous gas, the definition of
"gas” is based on boiling below 20°C. Non-flammable, non-poisonous gases exert
a pressure of 41 psia or greater at 20°C.

Note that classification is based on acuyte toxicity — not on chronic toxicity. For
example, soluble lead compounds are poisons (see the generic entry in the Table),
whereas the metal and insoluble compounds are not. Additional detail on use of the
LD50 and LC50 data is found in 49 CFR 173.132 and 173.133. Note that there are
additional hazard communication requirements for Hazard Zones A and B, at 49 CFR
172.203(m)(3), 172.313, and Table 1 (placarding) of 172.504. Note that when a
material meets the definition of 6.2 (infectious substance), that class takes
precedence over any other hazard class or division. Note that the assignments of
entries in the 49 CFR 172.101 Table do not have to agree with the class definitions,
as DOT may find that a material does or does not present a given hazard in
transportation.

In general, flammable solids will be materials known to have substantial and unusual
fire hazards associated with them. The term "wetted explosives” refers only to
substances so identified in the Table at 49 CFR 172.101.

The DOT definition of "flammable liquid® has been modified and now agrees more
closely with the definition of the "ignitable” characteristic of hazardous wastes.
There is a provision in 49 CFR 173.120 to re-classify a material with flash point
> 100°F (37.8°C) from "flammable™ to "combustible,” but not for shipment by air.

Note that when a material meets the definition of 5.2 (organic peroxide), that
classification precedes all others.

The corrosive property for a material not listed in the 49 CFR 172.101 Table will
probably be assessed most effectively by comparing the known properties of the
material with known corrosive materials that are listed in the Table.

The definition of "Other® Class 9 is expressed in general terms but only the types of
materials listed in the definition should be assigned to this class. For example, a
substance that is listed in 49 CFR 172.101 Appendix A but is present in less than a
reportable quantity should not have this hazard class name associated with it. A
material with an extreme odor might belong in this class, even though it does not
meet any poison or other hazard class definition.
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number, packaging, labeling, quantity limitations, and other shipping
information.

Uncertinty — tentative classification. The DOT regulations recognize the
possibility of a situation where information is not adequate to determine
positively whether an item meets a hazard class definition. [49 CFR
172.101(c)(11).] These situations may arise when a mixture or solution is
being transported and there is some uncertainty over the degree to which the
mixture retains the hazard properties of its constituents. Environmental
samples (e.g. soil, water) are often dilute mixtures or solutions. Conceivably
there could be arsenic or cadmium contamination levels so high that the
environmental samples themselves might meet a DOT "Poison" definition.
Samples that are substances of uncertain makeup (not soil and not water), and
samples in which the contaminant concentration is obviously high (evidenced,
e.g., by changes in texture, odor, color, or density), are examples of materials
that could conceivably belong in a hazard class and must be evaluated. A
tentative assignment of hazard class, proper shipping name, and identification
number is made by the Project Manager. This tentative decision is based on
knowledge of the material and the DOT hazard class definitions (see Section S
above). In cases where a tentative classification is to be made under this
provision, the Project Manager should discuss this action prior to shipping
with one of the AWT specialists listed in Section 8.

How the material compares with these hazard classes will determine to which
DOT hazard class it belongs, or whether it is a hazardous material at all under
the DOT regulations. For example, a solution of naphthalene in toluene and
xylene is not listed in the Hazardous Materials Table by name. However,
toluene is a flammable liquid, and dissolving the naphthalene into it will not
change the flammable liquid property (of toluene), so the flammable liquid
definition is met. Such a mixture or solution is not likely to be listed in the
Table. A generic name must be used, which is found in the Table as
"Flammable liquid, n.o.s.” (As discussed in Section 6.4 below, this shipping
name will have to be modified to indicate the solution’s technical identity.)

In other cases, it may be determined tentatively that a material belongs in a
hazard class by analogy with a very similar material that is found in the
Hazardous Materials Table. For example, methylnaphthalene (not in the
Table) might be classified by its great similarity to naphthalene. Naphthalene
is listed in the Table in the "Flammable Solid" class, so the methylnaphthalene
(which is known to be similar) might be classified as a flammable solid also,
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and the proper shipping pame "Flammable Solid, n.o.s. (methylnaphthalene)”
might be used. If the material is actually an environmental sample with
methylnaphthalene present as a contaminant, that is very different. An
environmental sample would not meet the definition of "flammable solid"
unless the concentration of the flammable material were so high that the
sample showed burning characteristics similar to those of the "peat”
(undiluted) chemical substance. A sample with parts-per-million levels of
methylnaphthalene would be "nonhazardous” for transportation purposes.

Hazardous Substance. Regardless of whether the material (to be ransported)
is determined to meet the definition of a DOT hazard class, it must also be
determined whether it is a hazardous substance. 49 CFR 172.101, Appendix
A, must be consulted. Table 1 lists certain substances for which the EPA has
established "Reportable Quantities” (RQ) that, in the event they are released
into the environment, are to trigger reporting and an appropriate emergency
response. To canstitute a hazardous substance under the DOT regulations, the
material being transported must (1) be listed in Table 1, and (2) be in a
reportable quantity (RQ) in one package, and (3) (if a mixture) have a
concentration of the listed substance in the mixture that is at or above a
triggering concentration. The triggering concentration is ascertained by
comparing the RQ set forth in Table 1 with the concentration by weight set
forth in the table found under the definition of Hazardous Substance in 49 CFR
171.8. (Note: These minimum concentrations are unlikely ever to be a factor
in a shipment made under this guidance document.) The minimum triggering
concentrations are:

Reportabl i Concentration

5000 Ibs 10% or 100,000 ppm
1000 lbs 2% or 20,000 ppm
100 lbs 0.2% or 2000 ppm
10 lbs 0.02% or 200 ppm
11b 0.002% or 20 ppm

A particular material may be (1) a hazardous material and not a hazardous
substance, (2) a hazardous substance that does not meet a hazard class
definition, (3) both a hazardous material and a hazardous substance, or

(4) neither a hazardous substance nor a hazardous material for shipping
purposes. In cases (1) and (3), the proper shipping name will be the name
appropriate for the hazardous material. In cases (2) and (3), the letters "RQ"
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will be required on the shipping paper and the package marking to provide
notice of the reporting requirement and environmental threat. In case (2), use
the proper shipping name of "Environmentally hazardous substance, solid,
n.o.s.” or "Environmentally hazardous substance, liquid, n.o.s." as
appropriate, putting the technical name of the material in parentheses. (These
terms replace the former shipping names "Hazardous substance, solid, n.o.s.”
and "Hazardous substance, liquid, n.o.s.") The dangerous goods airbill in
Figure 2 details the proper designation that would be used.

Problcms may arise when the AWT thppmg Personnel do not know wbat will
be encountered or what concentration of a known chemical or mixture will be
found. In this instance, tentative designations may be made as described
above, under the provisions of 49 CFR 172.101(c)(11). For example, dust
samples from around electric arc furnaces (baghouse dust) might contain lead
in excess of 10,000 ppm or 1%. Lead metal and lower oxides are not listed --
thus apparently not considered to meet a DOT hazard class definition.
However, lead dust or powder (particle diameter less than 100 micrometers) is
a hazardous substance with RQ of one pound. A shipping container with 50 to
100 pounds or more of this highly-contaminated soil might contain an RQ of
lead dust, and might be tentatively assigned the shipping name of
"Environmentally hazardous substances, solid, n.o.s. (contains lead dust)” and
the corresponding identification number. As with tentative assignments of a
material to a DOT hazard class, discussed above under Upcertainty -- tentative
classification, a tentative classification of a hazardous substance under this
provision should be discussed prior to shipping with one of the AWT
specialists listed in Section 8 below.

Free-phase chemicals. As mentioned earlier, a constituent (contaminant or
other) that exists as a separate phase may present special problems. In the
case of a chemical that can be identified (e.g., petroleum hydrocarbons
floating on water or puddled in soil), the proper hazard class and shipping
name of that substance must be used. If the chemical substance is mixed with
environmental media, e.g., hydrocarbons in soil or solvent contamination in
ground water, the characteristics of the sample itself determine the hazard
class. Neat (undiluted) free-phase chemicals in principle must be handled and
packaged with more care than soil or water. See Section 6.5 below for

details.
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Hazardous Waste. If samples are taken from a material that has already
become a hazardous waste, then special considerations apply. Normally, a
“hazardous waste" can be sent only to a RCRA-permitted facility and must be
accompanied by a hazardous waste manifest conforming to EPA regulations.
Exceptions exist in the EPA rules for samples (1) sent to a laboratory solely
for determination of characteristics, or (2) for treatability studies. If no other
proper shipping name from the Hazardous Materials Table is appropriate, such
samples may apparently be classed in DOT hazard class 9, as:

. Hazardous waste, liquid, n.o.s. NA3082, or
. Hazardous waste, solid, n.o.s. NA3077.

Numerous constraints are placed on these exceptions for hazardous waste
samples, which are found in 40 CFR 261.4(d) and (¢). These provisions
clearly envision that the samples will be sent back from the laboratory to the
sample collector, for inclusion in the hazardous waste stream from which they
came. (It may also be inferred that the laboratory can manage the hazardous
waste as if generated within the laboratory, but the regulations do not address
this question specifically). These arrangements must be made by responsible
personne] early in the planning process in order to avoid leaving the laboratory
in possession of a hazardous waste.

If the material being shipped does not meet any of the criteria described above
and is suspected of containing little contamination, then the material should be
sent as "nonhazardous."

Proper Shipping Name

As outlined above, the determination of the DOT hazard class and the
determination of proper shipping name (from the Table in 49 CFR 172.101)
are closely interrelated. If the material to be shipped is listed in the Table, the
Table provides the hazard class, proper shipping name, and other information
necessary for labeling, marking, and packaging. All proper shipping names
are listed in the Table. If the material is not listed by name in the Table, but
meets the definition of a DOT hazard class, the proper shipping name will be
some generic name from the Table, with the technical name likely required to
be added in parentheses. This remains true whether the material is also a
hazardous substance or not; if the material is a hazardous substance (quantity
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exceeds the RQ), the letters "RQ" are shown on the shipping paper and the
package markings as an environmental hazard warning.

Hazardous Substance that does not meet a hazard class definition. If the

material is not listed in the Table and does not meet the definition of a DOT
hazard class, but is a hazardous substance as described above in Section 6.3,
then the proper shipping name will likely be "Environmentally hazardous
substance, liquid, n.o.s. (technical name in parentheses)” or "Environmentally
hazardous substance, solid, n.o.s. (technical name in parentheses)”. As shown
in the Table entries, materials that match this shipping name are considered to
be in the "Other" Class 9. This proper shipping name will also be needed to
satisfy the International Air Transport Association (IATA) naming regulations.

Material not in Tabl hazard class definition. is also hazard

substance. 49 CFR 172.101 (c)(8)(ii) is helpful when choosing a shipping
name for a hazardous substance that is not listed in the Table, but meets the
definition of a DOT hazard class. The proper shipping name will be a generic
name from the Table appropriate for the DOT hazard class. If the hazardous
substance meets the definitions of more than one hazard class, a precedence of
hazard is specified in 49 CFR 173.2a. Figure 1 follows this precedence-of-
hazard order so far as is possible. An appropriate generic proper shipping
name that represents both classes, for example "Flammable liquid, corrosive,
n.o.s.” must be selected and modified (see below) by including the technical
name in parentheses. Guidance for selection is found in 49 CFR
172.101(c)(8)(ii). Basically, the proper shipping name from the Table that
provides the best description is to be selected.

Required modification of generic shipping names from the Table. As spelled
out in 49 CFR 172.203(k), the generic shipping names generally must be
modified to include the technical name information, also using the word
"contains” or the word "mixture” where appropriate. For example, a solution
of naphthalene in toluene and xylene would have the generic name "Flammable
liquid, n.o.s. (contains toluene, xylene, and naphthalene)”. Alternatively, if
this solution were predominantly toluene, the word "solution” [see 49 CFR
172.101(c)(10)] might be used to modify “toluene” in the proper shipping
name, i.e., "toluene (solution).” However, as explained in 49 CFR
172.101(c)(10), it is not appropriate or permissible to do this in the case where
toluene (or some other hazardous material) is a minor contaminant so that the
appropriate emergency response is different from the emergency response that
is correct for the hazardous material specified (toluene in this case).
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The letters RO are to precede the proper shipping name if there is a reportable
quantity of a hazardouys substance. This is done so that, in event of a release
of the material (see Section 6.9 below), both transportation and emergency
personnel will know immediately that an environmental hazard exists and
reporting is required. The DOT proper shipping name can also be used to
satisfy the IATA naming regulations.

The dangerous goods airbill in Figure 2 illustrates the proper way to record
the proper shipping name on a shipping paper. A proper DOT description
includes: the proper shipping name, the hazard class, the UN/NA
identification number, the packing group number (usually), and the "RQ"
designation if the material is a hazardous substance in a reportable quantity.
This information is all determined on the basis of information provided in
Table 172.101 and its appendices.

Packaging

After the hazard classification has been performed and the proper shipping
name has been determined, the proper packaging can be chosen. (Labeling,
marking, and shipping papers are conditioned on packaging as well as shipping
name. There are general packaging requirements that apply to all hazardous
materials transportation, as well as requirements specific for the hazard class,
division, and packing group.

General requirements. Important general requirements for hazardous materials
packages are found in 49 CFR 173.21 through 173.25. Of particular general
interest, under 49 CFR 173.24, each package must be designed, constructed,
maintained, filled, and closed so that under normal conditions:

] there will be no identifiable (without instruments) release of bazardous
materials,
° the effectiveness of the package will not be reduced (i.e., impact

resistance, strength, and compatibility must be maintained), and

o there will be no mixture of gases or vapors in the package that could
reduce the effectiveness of the packaging.
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Hazardous materials may not be packed or mixed together in the same outer
packaging with other hazardous or nonhazardous materials if the materials are
capable of reacting dangerously with each other. Compatibility of materials is
the most important factor.

Closures on packages must be designed and closed such that under conditions
incident to transportation (including temperature and vibration), the closure is
secure and leakproof so that there is no identifiable release.

Inner packagings of combination packagings must be so packed, secured, and
cushioned to prevent breakage or leakage and control movement within the
outer packaging. Inner packagings that contain liquids must be packed so that
closures are upright. Cushioning material must not be capable of either
reacting dangerously with the contents or causing any contamination or
degradation of environmental samples.

Packagings must not be overfilled so as to cause distortion or overpressure
under conditions that may be encountered. Numerous additional performance-
based requirements exist to ensure that packagings are used within their design
capabilities. [49 CFR 173.24 and 24a]

Additional requirements applicable to shipment by air are found in 49 CFR
173.27. Packing Group II performance is required regardless of a Packing

Group III specification in the 49 CFR 172.101 Table. The quantity limitations
of Table Column 9, for passenger and cargo aircraft, must be observed and the
CARGO AIRCRAFT ONLY label used where appropriate. Packagings must
be designed to contain the pressures they will experience. Closures must be
secured. Absorbent materials must be sufficient. Inner packaging sizes may
be reduced below those indicated in the packaging specification for the

material being shipped. Gas cylinders must have valve caps or must be boxed
or crated. In case of doubt, see the full detailed regulation at 49 CFR 173.27.

General small-quantity exception. A broad exception is granted at 49 CFR

173.4 for very small amounts of flammable and combustible liquids,
flammable solids (not spontaneously combustible, not dangerous when wet),
oxidizers and organic peroxides, corrosives, poisonous liquids and solids,
limited quantity radioactive materials, and "Other” (DOT Class 9). The
materials are packed in inner receptacles of metal, glass, earthenware, or
minimum thickness plastic, in suitable cushioning and absorbent packaging
capable of absorbing the entire contents if liquid, and in strong outside
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packaging. The inner receptacles hold no more than 30 mL (1 oz) of liquid or
30 g (1 oz) of solid for other than Packing Group I poisons, and no more than
one gram of Packing Group 1 poisons. Removable closures must be positively
closed as with tape or wire. The completed package must be demonstrated by
prototype testing to sustain free drops, from 5.9 feet onto a hard surface, onto
bottom, top, long side, short side, and corner, plus a specified compressive
load test, without substantial reduction in package effectiveness. In lieu of
shipping papers, labeling, and usual marking, this package may be marked
with the statement, "This package conforms to conditions and limitations
specified in 49 CFR 173.4."

jons. Columns 5 and 8 of the Hazardous
Materials Table provide essential information on proper packaging. The
packaging must fit within a description found in the regulations, either as a
specification package or an exception, or must be authorized by an exemption
obtained through a formal process from the U.S. DOT.

Column 8 (Packaging Authorizations) is generally consulted first. The
numbers in this column refer to sections within 49 CFR Part 173. For
example, looking under "acetone” the exception identified as "150" refers to
49 CFR 173.150. Similarly, (under "acetone”) the nonbulk packaging entry
"202" refers to 49 CFR 173.202. These are references detailing the way
acetone (in this case) must be packaged. Both the exception at 173.150 and
the specification packaging at 173.202 contain packaging information. The
exception at 173.150 deals with a "limited quantity” exception for flammable
liquids, provided they are packaged in certain ways. This exception can only
be used for a particular flammable liquid if the Table entry (49 CFR 172.101)
for that liquid shows this number "150" in Column 8. Very often such
exceptions are much more convenient than arranging for the alternative
"specification” containers.

Also, as directed from Column 8 of the Table, a variety of specification
packagings for flammable liquids are found in 173.202, suitable for quantities
from small bottles (as inner containers in strong outside packages) to drums
and bulk packagings.

Note that the "limited quantity” provision is called an exception, not an
exemption. An exemption has specific meaning under the DOT regulations.
An exemption, for example, might permit use of a new design plastic
packaging in place of a steel drum for a particular material and quantity. Such
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exemptions are individually granted by the DOT and subject to control by the
DOT.

Special concerns in environmental work. The AWT Shipping Personnel must
be aware of the materials being packaged and take precautions so that if the

contents of the outer package were spilled, that spill would not be considered a
release of hazardous waste requiring a clean-up.

Field sampling personnel must be acutely aware of the DOT regulations
concerning the sinall quantities of chemical preservatives that they bring onto
the site, such as nitric acid, hydrochloric acid, and sodium hydroxide. These
chemicals cannot be packaged/shipped as environmental samples and must be
controlled by their specific DOT classifications. The acids and bases used in
preservation are corrosive whereas the solvents used for decontamination (such
as methanol, isopropanol, and hexane) are flammable.

Procedures for environmental sampies. Environmental samples in most cases

will not meet the defining criteria for a DOT hazard class. In some cases, a
package may contain a reportable quantity of a hazardous substance. The
general packaging procedures for environmental samples, either as
"nonhazardous” or as Environmentally hazardous substances n.o.s. (solids and
liquids) or hazardous wastes n.o.s. (solids and liquids) are as follows:

o The carrier must be notified prior to sampling if it will be necessary to
schedule a hazardous material shipment. If the samples are deemed to
meet the DOT definition of a hazard class (such as poisons or
flammables), discuss the required packaging with the carrier before
sampling. Depending on the hazard class, the environmental sample
may not be shipped with edible commodities.

o Place a layer of acceptable cushioning material (e.g., vermiculite) in
the bottom of the watertight insulated metal or equivalent strength
plastic shipping container.

. Sample bottles must be properly sealed by tightening the lids to the
point where vibration will not loosen the lids. Sealing tape may be
applied but must not contain any volatile or semivolatile analytes that
may contaminant the samples. Sealing tape is not recommended but
may be required by the client or government agency.
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Wrap the properly labeled and sealed sample bottles (or other sample
containers, such as purgeable VOA vials) with plastic bubble wrap.
Place the wrapped containers into watertight zip-lock plastic bags and
seal the bags closed.

Placed the sample bottles or containers (top side up) into the shipping
container, arranging the bottles so that glass bottles, if any, are
surrounded by plastic bottles.

Using the necessary absorbent cushioning material, pack the sample
bottles to ensure that they neither shift nor collide with each other
during transport. Ice may not be used as a cushioning material.

Once the sample bottles have been properly and completely cushioned,
fill any void spaces of the shipping containers, between the tops of the
sample bottles and the lid of the container, with ice cubes or chips
sealed in zip-lock plastic bags or with blue ice packages. Note:
Federal Express will not allow the use of ice cubes or chips; only blue
ice is allowed. Contact the local carrier being used for its particular
regulations with respect to using ice or refrigerated packs. Fill the
remainder of the voids with cushioning material.

Verify and seal the appropriate chain-of-custody forms(s) or Traffic
Report(s)/Packing List(s) (used with EPA samples) in a zip-lock bag,
and tape the bag securely to the inside of the shipping container lid.

Close and lock/latch the shipping container. Seal the space between the
container body and lid with 2'%4-inch-wide (minimum) waterproof tape.
[If the shipping container used is a camping-type cooler (see further
discussion below), tape the drain plug closed to prevent any leakage of
water as the ice packs melt during transport.]

Apply several wraps of chain-of-custody tape around the shipping
container, perpendicular to the seal, to ensure that the lid remains
closed if the latch is accidentally released or damaged during shipment.
Do not obscure any stickers or labels on the shipping container with the
chain-of-custody tape.

Place a completed overnight carrier airbill (see Figure 2 for an example
of a properly completed Airborne Express dangerous goods airbill) on
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the lid of the shipping container. Include the name, address, and
telephone number of the receiving analytical laboratory and the return
name, address, and telephone number of the shipping location on the
airbill.

Place "This End Up" labels with ISO specification arrow indications on
all four sides of the shipping container.

Place any DOT hazard labels that are required on all four sides of the
shipping container. The coolers pormally used for environmental
samples may not be acceptable for some shipments of specific
hazardous materials and the carrier may require some specific
packaging or specification drums. The packaging for a material that is
hazardous under DOT regulations must be determined to meet the
requirements specified in Columns § and 8 in the 49 CFR 172.101
Hazardous Materials Table.

Each shipping container must not weigh more than that allowed by the
carrier or the DOT packaging requirements (e.g., currently 150 pounds
for Airborne Express). Check the carrier’s weight limit prior to
commencing sampling.

In all cases, the packaging must comply with the requirements of 49
CFR 173.27 (see above) for overnight transportation by aircraft.

When field sampling personnel encounter free-phase chemical products in soil,
on top of water, or at the bottom of the water column, they must contact the
cognizant Project Manager and consult 49 CFR and assure compliance with all
parts of the regulation as appropriate. The small quantity known
environmental sample, medium to high concentration liquid or solid must be
handled with a higher level of care. The sample container or bottle must be
left with sufficient headspace to allow for expansion. The sample container
must be solid and have good integrity. The sample container must fit inside a
standard one-gallon paint can. The following is the procedure to use for
known hazardous, medium to high concentration environmental samples:

Label the sample container and close the sample container tightly
leaving a small, though sufficient, headspace for expansion.

Wrap the sample container in bubble wrap.
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° Place the sample container in a polyethylene plastic bag with either a
zip-lock or some type of twist-secured closure.

° Place the wrapped sample container (top side up) into a paint can
containing 1/3 vermiculite. Fill the remaining void space with
vermiculite. No other cushioning material is acceptable.

° Place the lid on the paint can and firmly press the lid into the grooved
closure position. If gently tapping with a rubber hammer is necessary
to get full closure, then do so. Care must be taken not to dent or ruin
the grooved closure.

. Place at least 4 metal spring clips onto the lid and paint can and press
into position to lock on the lid.

* Label the paint can with the same information as is on the sample
container. Mark the paint can to indicate the hazard. (See Section 5.7
below concerning marking and labeling)

* Pack the paint cans as if they were common samples in a cooler using
the same care taken with less toxic environmental samples. See the
gcncra]l packaging procedure set forth above.

If these samples are to be described by a DOT hazard class on the shipping
paper and shipped as "hazardous" under DOT regulation, review the DOT
rules to ensure that the packaging requirements given in the 49 CFR 172.101
Table, at the selected proper shipping name, are met. Also review the general
requirements and those for shipment by air (49 CFR 173.24 through 173.27;
see description above.)

The “coolers” used for shipment of most environmental samples are unlikely to
be made to DOT specification or marked as required, so a satisfactory
substitute (DOT Specification Container) may be required. This must be
discussed with the carrier before sampling.
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Marking and Labeling

Each package of environmental samples or hazardous materials must be
appropriately marked and labeled. For a material that is subject to the rules of
the DOT hazardous materials transportation subchapter, marking and labeling
requirement are spelled out in detail in the regulations.

The information that is written or printed on a hazardous materials shipping
package is not called labeling; it is called marking. The term labeling refers
to affixing DOT prescribed hazard warning stickers on the package.

(a) Markings (49 CFR 172.300 to 172.338)
Markings must be:

Durable.

In English.

On a background of sharply contrasting color.

Unobscured by label, attachments, or packing tape.

Away from other markings which could substantially reduce their
effectiveness.

Markings on a package include:

o The proper shipping name from the 49 CFR 172.101 Hazardous
Materials Table, modified as appropriate and required. The most likely
modification is inclusion of the technical name in parentheses when the
proper shipping name is a generic one. For example, "Flammable
liquid, n.o.s. (chloroneopentane).”

U The UN or NA identification number from the fourth column of the
Table 172.101.

o The name, address, and telephone number of the shipper (consignor)
and the receiving person (consignee).

o For hazardous liquids the "This End Up" arrows are a required

marking. The requirement is for liquid containers to be packaged with
their closure upward and arrow markings (referred to as conforming
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pictorially to ISO Standard 780-1985) on two opposite vertical sides of
the package (with the arrows pointing in the correct upright direction).
Package liquids in this same way regardless of whether the liquids are
hazardous or not for transportation purposes.

. For materials poisonous by inhalation, the package shall be marked
"Inhalation Hazard" in association with the required labels or shipping
name when required.

° Marine Pollutants, when sent via water aboard a vessel, may require
special marking. (172.322). Materials in this category are listed in
Appendix B to the Table at 49 CFR 172.101.

. Hazardous Substance. The letters *“RQ" must be marked on a package
in association with the proper shipping name, if the package contains a
hazardous substance. If a non-bulk package contains a hazardous
substance, and the proper shipping name does not identify the
hazardous substance by name, the hazardous substance must be
identified in parentheses in association with the proper shipping name.
If the hazardous substance is a waste, the waste stream number can
serve this purpose.

You may not offer or transport a package marked with the proper shipping
name or identification number of a hazardous material unless the package
contains the identified hazardous material or its residue. See 49 CFR 172.303.

(b) Labeling (40 CFR 172.400 to 172.50)

Labeling is the simplest of the shipping requirements. The required labels are
specified in Column 4 of the 49 CFR 172.101 Hazardous Materials Table and
are identified after the proper shipping name has been determined. In some
cases, there are exceptions identified in Column 8 of the Table; however, there
is no requirement to omit the labels in these cases.

The label is placed on the same surface as and near the proper shipping name
marking, if possible. Labels must be clearly visible and not obscured by
markings.

In cases where the environmental pollutant is gasoline or some other
flammable solvent, labeling is very important. Hazard class labels are
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diamond shaped signs indicating the hazard class of the material being shipped.
The proper label for gasoline is 3 FLAMMABLE LIQUID. Note that the
"limited quantity” exception for flammable liquids retains the label requirement
when shipment is by air.

The subsidiary hazard labels (49 CFR 172.402) specified in the Table are
applied in addition to, and within six inches of, the primary hazard label. An
example would be benzene, requiring both a FLAMMABLE LIQUID and a
POISON label. In some cases these subsidiary labels listed may not actually
be required, but their use in those cases is not prohibited. The hazard class
(division) number that is displayed in the lower corner of the label must not be
used on a label that is a subsidiary hazard label.

The rules relating to Prohibited Labeling are found in 49 CFR 172.401.

Unless the labeling is performed in compliance with international guidelines or
rules, or Canadian, you may not present or transport a package bearing a DOT
label unless the package contains a hazardous material having the hazard that
the label refers to. Note that this would require removing a label in some
cases when packaging materials are re-used. Labels that could be confused
with an official DOT label are also prohibited.

A CARGO AIRCRAFT ONLY label is used on a package to be transported by
air when the package contains a quantity that is not permissible for passenger
aircraft [49 CFR 172.402(c)]. Column 9 of the Hazardous Materials Table
shows the quantities permitted in a package on passenger aircraft and in a
package on cargo aircraft. When the package is to go by air and contains
more than the quantity allowed for passenger aircraft (Column 9A), the
CARGO AIRCRAFT ONLY label is required. This label should not be
affixed, and the package should not be offered for shipment by air, if the
quantity is greater than that permitted on cargo aircraft (Column 9B). The
label must be properly affixed to the shipping container in accordance with 49
CFR 172.406.
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Shipping Papers

Shipping papers are a very important element in the process of shipping
hazardous materials. The paper may also be called a Bill of Lading, an Airbill
(Dangerous Goods Airbill), or a manifest. "Shipping paper” is the legal term
under DOT regulations. Nonhazardous materials must not be offered for
transportation with a description on shipping papers that includes a hazard
class or an identification number specified in the 49 CFR 172.101 Hazardous
Materials Table.

Forms used for a hazardous materials shipping paper generally have a column
captioned "HM" to indicate a hazardous material, typically done with an "X"
in the column for a hazardous material that is not a hazardous substance and
an "RQ" in the column for a hazardous substance. If hazardous and
nonhazardous items are described on the same shipping paper, the hazardous
items must be listed first or must be marked with contrasting color (often a
“highlighter®). If the shipping paper has continuation pages, they must be
numbered in the manner "Page 1 of 4 pages.” An emergency response
telephone number must be listed on the shipping paper (see below), and the
name of shipper is customary (required, if shipment by water).

Shipping papers are part of the chain of custody for environmental samples.
Environmental samples originating from a hazardous waste site or a suspected
hazardous waste site, and determined to be hazardous for shipping purposes as
outlined above in Section 6.3, must be shipped as hazardous materials and
must have shipping papers that comply with 49 CFR 172.200 to 172.205. The
description of the hazardous materials on the shipping paper (49 CFR 172.202)
is extremely important when the sampler is sending the hazardous
environmental sample to the laboratory. The proper shipping name, hazard
class, identification number, packing group, and technical or chemical group
name must be in perfect order when the package is offered to the carrier. An
overnight express company or other carrier may have its own set of
regulations that are more restrictive than those in 49 CFR Parts 171 to 179.
The AWT personnel must have those requirements in hand to properly plan a
field sampling event. The carrier must be questioned prior to the sampling to
ensure that the samples arrive at the laboratory within holding times.

Description op the shipping paper. The description on the shipping paper must

follow a long list of rules in a prescribed manner. AWT Shipping Personnel
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may prefer to use the regulations at 49 CFR 172.202 and 203, in a checklist
fashion. The description must be printed, legible, and in English. Deviations
and unauthorized abbreviations are not acceptable. The various required
elements of the description are usually separated with commas, so that the
result follows the form, e.g., "Gasoline, 3, UN1203, PGII, IL."

The required elements are:

The proper shipping name including any required modification.

The hazard class or division as shown in Column 3 of the 49 CFR
172.101 Table at the entry for the proper shipping name.

The identification number prescribed in Column 4 of the Table.

The packing group, in Roman numerals, from Column S of the Table
(when given), which may be preceded by the letters "PG".

The total quantity, including the unit of measurement, e.g., "800 lbs";
for gas cylinders, weight is not required, e.g., "2 cylinders.”

Technical and chemical group names may be inserted in parentheses
between the proper shipping name and the hazard class, with an
appropriate modifier such as "containing” in "Flammable liquids, n.o.s.
(contains Xylene)."

The words "limited quantity” or "Ltd Qty" when a limited quantity
exception is being used.

In the case of a hazardous substance that is not identified in the proper
shipping name, in parentheses, the name of the hazardous substance as
listed in Appendix A to the 49 CFR 172.101 Table, or the EPA waste
stream number if appropriate.

The letters "RQ" before or after the basic description, for a hazardous
substance (usual practice is "RQ" in a column captioned "HM" as
mentioned above).

Special requirements (see 49 CFR 172.203) for radioactive materials
shipments.
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. Special requirements for shipping empty packagings with hazardous
material residue (see 49 CFR 172.203).

o "Dangerous when wet” for a material so identified in 49 CFR
173.124(c);
o The technical name in parentheses when a generic proper shipping

name is used for a material not a hazardous waste; for a hazardous
waste, the EPA waste number. (This can be viewed as modification of
the proper shipping name.)

o The word "poison” if the material meets the definition of DOT Class
6.1, Packing Group I or II, and the name does not identify it as a
poison;

. The words "Poison-Inhalation Hazard" and the words "Zone A," "Zone
B," "Zone C," or "Zone D," for gases or "Zone A" or "Zone B" for
liquids, as appropriate (the word "poison” need not be repeated if
already used).

o The word "HOT" preceding the basic description of an "elevated
temperature material” as defined in 49 CFR 171.8.

Emergency 24-hour telephone number. All hazardous materials going by air
must use a dangerous goods airbill (see Figure 2) that is properly prepared.

The dangerous goods airbill has a box to insert an Emergency phone number.
The phone number inserted in the box must be manned twenty-four hours a
day during shipment of the samples. An appropriate emergency phone number
can be found in Appendix A.

M&E subscribes to a twenty-four hour service called INFOTRAC (a chemical
emergency response system), 14044 West Petronella Driver, Libertyville,
Illinois 60048. During the planning stages or during sampling, the AWT
personnel must notify INFOTRAC of what is being shipped and when. If
chemicals or known hazardous environmental samples are being shipped,
INFOTRAC must receive a MSDS or similar written chemical characterization
of the material prior to its being shipped. If an emergency occurs, the carrier
can call INFOTRAC 1-800-535-5053 for emergency information.
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If hazardous materials are shipped over land, delivered by ground courier, or
delivered by AWT Shipping Personnel, then a bill of lading (see Figure 3) or
shipping order (see Figure 4) is required. Hazardous materials must have
shipping papers, regardless of the mode of transportation.

Shipper’s certification. A person who offers hazardous material for
transportation must sign a certification stating that the material is offered in

compliance with the DOT regulations. Language is prescribed in 49 CFR
172.204.

Emergency response information. As required in 49 CFR 172.602, emergency

response information essentially equivalent to a Material Safety Data Sheet
(MSDS) is required to accompany a hazardous materials shipment and be
available in accordance with certain prescribed rules. As a practical matter,
this requirement is met by including an MSDS for the material with the

shipping paper.

Placards

When hazardous materials are shipped by carrier over land or delivered by
AWT Shipping Personnel, then the vehicle may have to be placarded. Refer
to 49 CFR 172.500 to 172.560 to determine the requirements.

Most shipments of hazardous environmental samples weigh less than 1,001
pounds and thus do not require placarding. See 40 CFR 172.504(c). (Note,
however, that this exception does not apply in the case of poison-inhalation
hazards. See 49 CFR 172.505(a).) Proper packaging, marking, labeling, and
shipping papers are still required.

Incidents and Emergencies

INFOTRAC will be notified by the carrier if an emergency or spill incident
during transit of an M&E shipment. INFOTRAC will also notify the M&E

Shipping Personnel who shipped the package.
As soon as field sampling personnel know of any incident or emergency

involving the shipment of hazardous materials, they must immediately report
the incident or emergency to (a) the next level of management, (b) the AWT
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NOTE: Shipping Orders (Shipping Memos) are specific to the
company or organization that creates them. These may be
internal documents within a shipper organization or may be
forms used by a trucking company or other carrier organization.

A1l share a general resemblance to the Bill of Lading and
Dangerous Goods Airbill shown in figures above, and incorporate
the same required information.

FIGURE 4. SHIPPING ORDER

Copyrigit 1993 AWT Corporation - All Rights Reserved
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Corporate Health and Safety Officer, (c) the AWT Corporate Legal
Department, (d) the AWT Corporate Insurance Officer, and (e) the AWT
Corporate Communications Office. Notifications to the DOT (40 CFR 171.15
and 49 CFR 171.16), the EPA (40 CFR Parts 302 and 355), and other
agencies may be necessary. The relevant telephone numbers are set forth in
Appendix A.

The reportable quantities (RQ) for certain hazardous substances ére set forth in
the 49 CFR 172.101 Appendix A Tables.

Chain of Custody

An integral part of the environmental sampling episode is the documentation of
the sample. The sample must be identified by affixing a label, tag, or some
type of container etching. The sample must be recorded in a field logbook.
The sample must also be recorded on a chain-of-custody form, cross
referencing the sample to a specific location and sampling time. The chain-of-
custody form is a record of all transfers of the custody of a sample. A sample
is considered to be in a person’s custody if it is:

. In a person’s physical possession.
. In view after being in physical possession.

. Locked so that no one can tamper with it after having been placed in
physical custody.

. In a secured area, restricted to authorized personnel.

The chain-of-custody form must be completed in such a manner to ensure
concise and accurate sample transfer. An example of a standard chain-of-
custody (COC) form is included in Figure 5. As described above, the COC
form(s) is placed in a zip-lock plastic bag and taped to the inside of the
shipping container lid.

In the case of sample shipment by an overnight airborne carrier or land-based

carrier, a properly prepared air bill, bill of lading, or shipping paper will serve
as an extension of the chain-of-custody form while the supplies are in transit.

Copyright 1993 AWT Corpotation - All Righs Reserved
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RECORD RETENTION

All chain-of-custody forms, airbills, bills of lading, and shipping papers must be
retained in the project file and must be available for inspection at any time.

INFORMATION RESOURCES WITHIN AWT

For questions regarding proper handling, packaging, and shipping procedures, please
contact one of the following persons before shipping any environmental samples:

Herb Hickman 614-890-5501 ext. 220 (Columbus)
Andy Beliveau 617-246-5200 ext. (Wakefiled)
Dan Watton 617-246-5200 ext. 4043 (Wakefield)
Mark Gaddis 617-246-5200 ext. 4195 (Wakefield)
Alan Ford 508-393-2537 ext. 241 (Northboro)
Thomas Brower 508-393-2537 ext. 211 (Northboro)
Richard Renzi 617-246-5200 ext. 4450 (Wakefield)

Copyright 1993 AWT Corporation - All Rights Reserved
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APPENDIX A
EMERGENCY RESPONSE TELEPHONE NUMBERS

INFOTRAC 800-535-5053
DOT Information (Not emergency response) 202-366-4488
EPA Emergency Hotline 800-424-8802
(National Response Center)
Federal Express - Dangerous Goods Hotline 800-238-5355
(will transfer)
Airborne Express Emergency Hotline . 800-736-3973
ext 2335
fax ext 2541

AWT Corporate Health and Safety Officer (Richard A. Renzi)
° (617) 246-5200 Ext. 4450
. (617) 245-2689 (Fax)

AWT Corporate Legal Department in Branchburg (Kevin P. Duffy)
° (908) 685-4448
° (908) 685-4212 (Fax)

AWT Corporate Insurance Officer (Douglas Cullum)
o (908) 685-4567
o (908) 685-4055 (Fax)

AWT Corporate Communications Office (Ruthanne Neely)
* (908) 686-4600

Copytight 1993 AWT Corporation - All Rights Reserved



APPENDIX M. SHALLOW PIEZOMETER INSTALLATION TECHNICAL
MEMORANDUM






DEPARTMENT OF THE AIR FORCE
AIR FORCE BASE CONVERSION AGENCY, DIVISION B, LORING

LORING AJR FORCE BASE, MAINE QcT 2 7 527
MEMORANDUM FOR  Michael Nalipinski Naji Akiadiss
US Envircnmental Protection Agency Maine Department of
JFK Federal Building Eavironmental Protcction
Mail Code HBT State House Station 17

Boston MA 02203-2211 Augusts ME 04333-0017

FROM; AFBCA/DB Loring
RR 1 Box 1719
Limestonc ME 04750-9743

SUBJECT: Shallow Piczometer Installation Technical Memorandum

1. Attached is the subject document for your review and comment. Upon finalization this memo will be
incorporated into the Preliminary Mitigation Plan for Operable Unit 13 impacts.

2. Upon approval we will proceed to plan 1o get the piezometers installed carly in the 1998 field scason.

( 3.  Welook forward to discussing thig plan with you. If you have any questions or require additional
information, plcase fecl free to call me at (207) 328-7109.

~ ‘J/ %

DAVID §. HOPKINS, JR., P.E.
Wetland Program Administrator

Distribution:  Naji Akladiss (MEDEP) | copy
: Pcter Baker (ABB-ES) 1 copy
Danrcll Cullins (USACE) 1 copy
- John Lortie (Woodlot Alternatives, Inc.) 1 copy
Steve Micrzykowski (USFWS) 1 copy
" Michad Nalipinski (USEPA) 1 copy
Claudia Sait (MEDEP) 1 copy
Susan Svirsky (USEPA) 1 copy
Robert Sypitkowski (MEDEP) 1 copy
Ed Tryjillo (BEI) 3 copies

S\ENVIHOPKINSSHALLOW.DOC
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TECHNICAL MEMORANDUM

SHALLOW PIEZOMETER INSTALLATION
WETLAND MANAGEMENT PROGRAM
LORING AIR FORCE BASE

Purpose: The purpose of the piezometers is 10 obtain water table information in wetland
restoration areas. Shallow piezometers will be installed in the remediated loodplain arcas
associated with the Flightline Drainage Ditch (FLDD) Wetland and the East Branch of
Greenlaw Brook, as addressed in Backfill Plans 1 through 4. Water level duts in these
areas will assist in future cvaluations of wetland success.

Materials: The piezometers will be constructed of minimum 3/4-inch inside diameter
(1D) slotted PVC. Slot sizes will be .010-inch. Slotted screens will be 1 foot in length,
The sand pack around the slotted screens will be Morie #00 or equivalent. The tip of the
slotted screen will be vented (free draining) so as not to give false readings with trapped
water. Solid PYC risers will be approximately 4 feet in length providing a stickup of 3
fect above ground surface. The riser will have a PVC cap, and the riser or cap will be
vented with a 1/8-inch hole. Bentonite pellet seals will be installed above the sandpacks.

Instailation Methods: The 2-foot deep piczometers will be installed as follows:

1) auger & 2.5-foot deep hole in the floodpiain with a minimum 2-inch auger

2) place 6 inches of the specified well sand at the bottom of the hole

3) insert the assembled piezometer screen and riser into the hole with the vented
point into but not through the sand

4) install well sand into the annular space around the slotted screen and riser, to
within 6 inches of ground surface and at least 6 inches above the top of the slotted
screen

5) complete backdilling the annular space with bentonite pellety

6) mound bentonite pellets around the riser to induce surface water to flow away
from the completed installation

See Figure ] for illustration of a typical completed installation. See Figures 2 and 2A for
proposed piezometer installation locations.
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APPENDIX N. ENCORE SAMPLER APPARATUS
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l” 1241 Bellevue Street
Green Bay, W1 54302
PHONE (920) 465-3960 ¢ FAX (920) 465-3963

P Wy TOLLFREE (888) 411-0757 Developer of the ENCore~Sampler

vative Technologies '

Pictorial Description of The En Core™ Sampler and Accessories.

See Instruction Sheet for Directions for Use.

~ 5 Gram Disposabie En Core™ Sampler: Delivers 25 Gram Disposable En Core™ Sampier: Delivers
approximately 5 grams of soil. Except for smaller size. approximately 25 grams of soil. Except for larger size. construction
construction and appearance are identical to 25 gram En Core and appearance are identical to 5 gram En Core Sampler. En Core

= Sampler. En Core Sampler is used in accordance with SW 846 Sampler is used in accordance with SW 846 Method 5035. Consult
Method 5035. Consult your regulatory agency for detection limit vour regulatory agency for detection limit requirements to help
requirements to help determine which size En Core Sampler to determine which size En Core Sampler to use. Works with

_  use. Works with Standard T-Handle or En Core Extrusion Tool. Standard T-Handle or En Core Extrusion Tool.

Standard En Core™ T-Handle: Attach either a 5 gram or 25

— gram En Core disposable sampler to this Standard T-Handle and En Core™ Extrusion Yooil: When cither a 5 gram or 25
push the sampler into the soil for a measured soil sample. T-handle gram disposable En Core Sampler arrives at the laboratory,
measures ~4.5” long. Longer, custom T-Handles can be made. attach it to this Extrusion Tool, engage the plunger, and push the

Call for details. sample into an appropriate vial.
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APPENDIX O. FIELD ANALYTICAL METHODS REPORTING LIMITS






APPENDIX O.
FIELD ANALYTICAL METHODS REPORTING LIMITS

TEST KIT REPORTING LIMITS
ENSYS PCB test kit for soils 2 ppm as Aroclor 1254
HACH Ferrous Iron Test Kit for groundwater 0-3.00 mg/L

(1,10 Phenanthroline)

HACH Sulfide Test Kit 0-0.600 mg/L
(Methylene Blue)






APPENDIX P. TEST KIT PROCEDURES






IRON, FERROUS (0 to0 3.00 mg/L)

For water, wastewater and seawater

1,10 Phenanthroline Method* (Powder Pillows or AccuVac Ampuls)

USING POWDER PILLOWS

2. Rouate the

wavelength dial until the

small display shows:
510 nm

1. Enter the stored
program number for
ferrous iron, (Fe2-)-
powder pillows.

Press: 2 5 5 READ/ENTER

The display will show:
DIAL nm TO 510

Note: Or, use the up and down

arrows to scroll the displav to:
255 mg/l Fel~

and press: READ/ENTER

Note: Analvze samples as soon
as possible to prevent air
oxidation of ferrous iron [0
ferric, which is not determined.

3. Press: READ/ENTER

The display will show:
mg/l Fe?~

T TIMER
SH
7

5. Add the contents of
one Ferrous Iron Reagent
Powder Pillow to the
sample cell (the prepared
sample). Swirl to mix.

period will begin.

Note: An orange color will
form if ferrous iron is present.

Note: Undissolved powder does
not affect accuracy.

*Adapted from Sandard Methods for the Examinauon of Water and Wastewater

8146

6. Press: SHIFT TIMER
A three-minute reaction

READ
ENTER

4. Fill a sample cell
with 25 mL of sample.
Note: For proot of accuracy.

use 2 1.0 mg/L ferrous iron
standard solution (preparation

given in the Accuracy Check) in

place ot the sample.

ZERO

7. When the timer beeps, 8. Press: ZERO

the display will show: The display will show:
mg/l Fe2+ WAIT

Fill 2 second sample cell then:

(the blank) with 25 mL 0.00 mg/1 Fe2+

of sample. Place it into

the celi holder.

Note: The Pour-Thru Cell can
be used with this procedure.

209



IRON, FERROUS, continued

TIMER
SHIFT 7
5. Fill a Ferrous Iron 6. Quickly invert the 7. Press: SHIFT TIMER 8. Place the Accuvac
AccuVac Ampul with ampul several times to A three-minute reaction Vial Adapter into the cell
sample. mix. Wipe off any liquid period will begin holder.
or fingerprints.

Note: Keep the tip immersed gerp Note: Place the grip tab at the
while the ampul fills Note: An orange color will rear of the cell holder.
completelv. form if ferrous iron is present.

Note: Undissolved powder does
net atfect accuracy.

CLEAR READ
ZERO ENTER
9. When the timer beeps, 1@. Press: ZERO 11. Place the AccuVac 12. Press: READ/ENTER
the display will show: The display will show: ampul into the cell The display will show:
mg/l Fe?* AV WAIT holder. Close the light WAIT
Place the blank into the .. shield. then the result in mg/L
cell holder. Close the 0.00 mg/l Fe?* AV Fe2* will be displayed.

light shield.

Note: In the constant-on mode,
pressing READ/ENTER is not
required. WAIT will not appear.
When the display sabilizes,
read the result.

211
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SULFIDE (0 10 0.600 mg/L $3-)

For water, wastewater and seawater

Methylene Blue Method*; EPA Approved

1. Enter the stored 2. Rouwte the
program number for

sulfide (S2-).
Press: 6 9 0 READ/ENTER

The display will show:
DIAL nm TO 665

665 nm

Note: Or. use the up and down

arrows 1o scroll the display to:
690 mgsl 5-~

and press. READ/ENTER

Note: samples must be amalvzed
immediatelv and cannot be
preserved for later analvsis.
Avord excessive dgiearion.

/4

- Fill another sample 6. Add 1.0 mL of

cell (the blank) with 25

mL of deionized water. cell. Swirl to mix.

*Adapted from Standard Methods for the Examination of Water and Wastewater

8131

wavelength dial until the
small display shows:

Sulfide 1 Reagent to each

READ
ENTER

3. Press: READ/ENTER

The display will show:
mg/l S*-

7. Add 1.0 mL of Sulfide

2 Reagent to each cell.

Immediately swirl to mix.

Note: A pink color will

develop. The solution will turn

blue if sulfide is present.

491

4. Filla sample cell ithe
prepared sample) with 25
mL of sample.

Note: For turbid samples. sce
Interrerences below tor
pretreatment (nstructions.

Note: Excessive agreation will
cause loss ot sultide. Use 4
pipet (0 minimize suitide loss

TIMER
SHIFT 7

8. Press: SHIFT TIMER

A five-minute reaction time
will begin.



SULFIDE, continued

REQUIRED REAGENTS

Cat. No.
Sulfide Reagent Set (100 Testsy .. ... .. . .. e .22445-00
Includes: (2) 1816-14. (2) 1817-14
Quantity Required
Description Per Test Unit Cat. No.
Sulfide { Reagent .. .. e 2mL ... .. 118 mL MDB . . . 1816-37
Sulfide 2 Reagent . ... ... ...... . ... .. .. 2mL ... ... 118 mL MDB .. . .. 1817-37
Water, detonized ... ... L 2S5 mL .. ... oL 3T8L .. .. .. 2727
REQUIRED APPARATUS
Cvlinder. graduated. 25 mL ......... ... . each ..... .. ... 508-+0
Pipet. volumetric. 25 mL ... ... ... .. ... 1o each. ... S 31540
Pipet filler. satety bulb . . ... ... .. .. T ..oeach . . 14065100
OPTIONAL REAGENTS
Bromine Water. 30 g:L. .. ... ... . . . ... .. . .29 mL . 2211-20
Phenol Solution. 30 g/L ... ... ..o 29mL . . S2112-20
Sodium sulfide, hvdrate . . .. ... ... . ..o +g . .. .TB5-14
OPTIONAL APPARATUS
Dropper. for 1 oz bottle ... ... ... ... each ...... ... .. 2258-00
Flask, erlenmever. 30 mL . ... ... ... ... . ... . . each .......... .. 505-+1
PourThru Cell Assembly Kit . ... ... ... . ... . ... .. .. .. ... .. each. ... ... ... . +5215-00
Standard Methods tor the Examination of Water and Wastewater ... each ... ... .. .22708-00

For additional ordering information, see final section.
In the U.S.A. call 800-227-4224 to place an order.
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APPENDIX Q. ENSYS TEST KIT PROCEDURE
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Siraregrc Disgnosiics /nc.

Sample Extraction Kit
User’s Guide

Intended Use Sor.Se COIIRWUNCUCh MM CNE 3C0UTTRSiE mmuroIsIay
< ¢rzsucn -l JONISiNS MElenals o Iretess
) Frincipie T-z -23CE7IS sohiEnes none Semcie Ixiracucn ¢
ETAToN-Ta ML= TaetortT-TRoliviotrelolott [alof- T rotaaticlel | ele
ITUTZ3EMIiE CIrommuncassav tesinT 3t
The 3.SIET ZNCWS TCr TBUETiE. IInveren
&:C '2SUNG I "SmeciElicon siE
- Custcmer
Support f-mere zr2 anv questicns regarging ‘nis crecagurs, ciezss tai the ST Tecnanical
Seracas :e-:ar:r“ ntat *-300-34<-3881 or (207022237 ZC . zefcre running
- S&mcies 12 avoIg osily misiakas
Extracticn
Solvents Extraction Solution - 100% Methanol

cer <t 12 ampuies centaining 20 m 1. gzcn {or use witn:
e ZnSvs~ FC3 Soil and WlC Test Systems (item = 702001 7020201,
7021301 or 7021201)
e EnSys Petro Scil Test Systems (item 7 70422301 and O 3001)
e ZnSys PAK Soil Test Systems {Item # 70613C1 and 7CECEQT)
e EnSys Penta Soil Test Systems (Item # 7CCGZ01)
s PCE RaF!D Assay? (Item # AC0133 and ACQ124)
e PAH RaF!D Assay (Item # AC0156 and ACO1EY)
a e Carcincgenic PAHs RaPID Assay (Item # A002C0 and A00201)
e TNT RaPID Assay (Item # ACC188)

- Extraction Solution - 100% Methanol

per kit: 12 ampules containing 10 mL each for use with:

o EnviroGard® PCB in Soil and ‘Nipe Test Kits (Item # 7020800, 7021600,
7021500 and 7021600)
EnviroGard PAH in Scil Test Kit (Item # 706C€00)

» EnvircGard Petroleum Hydrocarbens (BTEX) in Soil Test Kits {item #
7004000)

EnviroGard Petroleum Hydrocarbons (TPH) in Soil Test Kits (ltem # 7042000
EnviroGard DDT in Sail Test Kits (item # 7310C00)


http:ccrnccur.es

Extrac‘ion Solution - 20% Methanoci

ser ol "Zzmeouies ccnmaining 20 mL 23Cn TTr Lse win
o ZrurcCarc ':':, raane :n 3ci test Kittem = 7212 CCT)
»  ZourcGars TIxacnene no S ast Litltem = T22CCC0
s ZhurcGerc _ncanen SaiCest Kit tem = T3ZCCCT

-

Extraction Soiution - T5% Methanoi

~ A N - - ﬁ - .

P - ZTMCules Triginirg L o 2300 °Crouss It
A—— = mie Y PP Cama A
8 = z«<=-zrC izsav item = -C0%27 3ng ALt TS

Extraction Sotfution - 75% Methanoi with
Sodlum ‘-!ydroxxde

~- , P taakal -~ ~——- .
IEr40 L EMMCUES CNEining LU ML 2ECh Cr Jse v

e -ErigCniCrocrnernc cr- A333V iem = Aol
xtracticn Sciuticn - 10C% Methanci with
Suriac:ant

cer < *2 amoules sontaining 0 ML 2scn fer uss vt

» Cucicgienas mgFiC Assay tltem = ~CC2t2
Description
of Ccntents Fiiter Modules

— cer <.l TCOMEr Ziungers Ent zarels

| M1 Wooden Spatulas

| L per«at 12sacn

— U Weigh Canoces
Fltrsties aarret FNrEsion plemeer

DEr XL 12 23Ch

Ve o~ Disposable Transter Pipettes
Y/ ¥4 \/\& L per kit : 12 ezch
N\

}
W Extraction Jars

\¥ |[| per kit: 12 each with 3 beanngs per jar
Welga 8aat Saib ntgage Ampule Crackers

per kit: 3 each

] C D) Wipe Template

per kit: 12 each 10 cm by 10 cm piastic tempiates {FC3 Wipe Kit cnly)

atsl
Weeden smawa Gauze Wipes
per kit: 12 each (PCB Wipe Kit only)
Extraction k6 Protective Gloves
per kit: 24 each (PCB Wipe Kit Only)
Templats
Ampuie Cracker

9



Sampie Diiuticn RaP!D Assay Test Systems

-

o ZTT Zxract Ziverr tZ nais tontmimins 2 3 L z3cn tem miCETL
et elied -— N PR I BN - - =2 P -~ L4y D
e =TE =xtrac: Jiluent ‘Zoaals containing 25 mL 2zcn. Cne i) 285 aw
- - ~ -~ . o T A b Rt ala¥-Aaleil
TISCCSEtie Timet win (L uns tem =CCsCE
= - ~ Turtrmpme o UM ampper ~ - -
e Tan[zcniCrocrnenct Txract Ziuent C srais cortaining ZE me 23¢cn. Cre )
g - ~ - - . - -~ - -
T. .iw IISCCSECIE TCeLWIN TLuCS cem =illa
- - e n o AR
s - cZauenn 2 aasconainrg C2IE mu2scn dtem =iCCeZl)
. AT lme Tommae T o -~ Ao ~ o3 Ammn jtape
Z S ZoUEC g - 8IS IIhE NG 2.2 ML 2280 e
_"l- Soerrmme N an: -~ Q o ~ TR em A mmm f=ghat
] . Zxlfect Luent - Jiclis -\..u(clrlrx._‘ -- L 2ECh. Jhe: SN
B - - el - Y N T
JISCCSECie Ziget vin Tl nzs em =il -
e C.ciccienes zxrzst Tiusre tT sais tonizrns (2% muazgn fem
PR Tl ek BE Y
T
~ M ——
.
EnSys Soil Test Systems
s _IULCH 3MCUeS TroviCes JeCencent Loon J81esnsn ‘evels of interest.
C Cm =
EnviroGard Soil Test Sysiems
Ay - . _~ -y P
. i€ aCdiCnal SHUlLcn Maigrnais recuiras.
- . > -— Tlmpm ] emmma -~ -~ amem ~ 1 e -~ P it at-Ta)
~ezgent SLOrace SWCrZ 3 TeECENS AnC ICMTICInenE N2 Irsove vgruigisd arez At Lot L.
& G
=

and Statility

Zonsuit (Coal Sigie 2nT ‘sCsrsi fSCUIatens ‘or orooer Ziscesal of all reagenis.

Materiais
Not Provided in acdition :C the matenais aroviced. he ‘oilevnng tems will be necassary cr ne

prccadure:

s 3icpwalch ¢r cicci with second hang

e permanent marking cen

Srotective gloves

e digital baianca {available frem ST, item = AC0131)
Sample
Information This kit was vaiidated fcr use with soii samcies. Other types of samcie matnices

and solid wastas may recuire different procedures to efficiently extract ccmpeunc
of interest. Contact SCI's Technical Services Cepartment for appiicaticn

guidanca.
Procedural Notes
and Precautions Co not use any rezgent beyond its stated sheif life.

Continuous agitation of the soil sample in the presence of the extraction scluticn
for the prescribed time is important for good extracticn efficiency. Use of a timer
or stopwatch to assure adequate shaking time is recommended.

Avoid contact of extraction solution (methanol) with skin and mucous membrane
If this reagent comes in contact with skin wash with water.

Limitations The Sample Extraction Kit, when usad in conjunction with the appropriate test k

will provide screening results. Results may need to be confirmed by a nen-
immunological method.

w2
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Soil Extraction

Procedure WEIGH SAMPLE —~
1. Ziaca nusea veign t3NCE o0 2an 2@ianca.
2. =ress CNIMEMCRY suten on can calancs. Zatance wil ceen ana —_

. a A
aisclay L.

Newen Zul TU = D 7 IrEms T 32mCie USing e wCCCen STEWIE.

b

Poalgrcec ums T orere corhtigung welcning. uge ImCly wveicn -

= = ame meama U lmpe s
=, =er=zr3ans zzc

-—

rd

NS SNUTE CCRIBNIS NIC NS SXUECUen

-—

"‘r
[
(
<
qa
t
0
¢

£C30 "he 3XITECUCT & 3NC SNEKE VICCICusSiy “er 2ne 1) minute

gie ‘crore f) TINUIE Sr JUnli 2 Ciesr SoIVEnt! ‘ayer:s -

kW

FILTRATICN
1. Insert buib picet intc oo {liquic) iayer :n exiraciicon iar anc raw up
samgie. Transier 3t east A Sulb capacity inic the fitraticn barre!. Jo -
not use more than crs iull 5uib.

2. Press piunger irmiy intc barre! until acequa.e

filtered samcie is

available ar unit snacs icgether. Place on flat surfaca.

3. Receat staos

1-3 {cr 2acn samcle to be tested.

DILUTION _
EnviroGard - Use :he fitared axtrac: as *SAMPLEZ" in the User's Cuide
Procedure.

EnSys - If the instructicns start with Phase 1 Extraction and Freparation of
the Sampiein the User's Guice, skip to Phase 2 Sampfe and Standard

reparation and follow the remainder of the assay procedure and data
interpretation. If the instructicns start at Phase 1 Sample & Standard
Preparation, continue with the instructicns, as written.

Note: Kit may contain additicnal ampules in order to achieve your test
levels. Always transfer filtered sample to the dilution ampule labeled with
the lowest PPM level and then transfer from this ampule to the next
higher level dilution ampule.

RaPID Assay - Dilute the filtered extract into the appropriate Extract Diluen
a3 described below or follow customized dilution procedure provided by the
SO Technical Services Department.
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RaPI|C Assay Dilution

~ T Toutranme & - oy A
~antaminant SXIrac: /oiume (L, Zxlract —Huent . mL, €St "ange ,ppm)
=3 2= o] ]2 02 Arccer
4":'(\
LDV
Sam 250 O JZwe sl
Shanansme
=nenagninrene!
= = - P—
prc i -2C 23 121 lE
Zenzcizicvrene
:-: \,-:— :\.L -2 .z : VO
T =TI
~~ ~ P = al D
Sentzcnicrecnerct o ~S DIIRNRY
.
| e i
=\~ - ~3 S %A 27
— hY e > NelRS:
= = —
Zuc'coienss et 2.2 S l2 Tiednn

Wipe Extraction
— Procadure WIFE SAMPLE

. ‘Nezrnnc the Zrciecive CICVES CreviCes. Lncas the exracien jzr
LSINC 2N ZMOUIE CraCKer. SCen sciven! 2meuie and our he 2nurs
CCRIENTS INIC the extracticn jar.

Scax Jauze 223 n 2xracicn iar ontaining scivent.
Ce
1 v e

o P

‘emeve gauze wice Tom soivent anc scussze 2xc2ss rom 0ad back
intc 2xtracucn jar.
=CI¢ clean tempiate on surfaca ¢ be wicss.
. Wice entire exposed area for 15-20 seccnds. Wipe shouid be damd

o n

when finished. .
7. Place wice back intc same axtracticn jar anc cap tightly.
8. Remove and discard pretestive gloves.
9. Repezt stens 1-8 for each sample to be ‘ested.

EXTRACTION

1. Shake each jar vigorously for cne (1) minute.

2. Repeat step 1 for 2ach sample ‘o be tested.

FILTRATION

1. Disassemble fiitraticn plunger from fiitration barrel.

2. Insert bulb pipet inta top (liquid) !ayer in extraction jar and draw up
sample. Transfer at least ¥z bulb capacity into the filtration barrel. Do
not use more than one full bulb.

3. Press plunger firmly into barrel until adequate filtered sample is availal
or unit snaps together. Place on flat surface.

4. Repeat steps 1-3 for each sample to be tested.




DILJTICN

SAVITCCArC - L Se (he fltereq axurac: 35 "SAMFLE" n ne Users Guice

fne NSIMLCUCNS 3MEM MIN =NESE | SYECICn EnC Frenaranen of
[TIVeT he LSBT ZulCe. 3K 10 =razse I Samove sne Stancare
575507 30C TINCW RE CEMSIRCEr T he 3S5aY Irocsaure =nc 2aia
'''''''''' r. TN fsuce -

------ L , g
NS &7 3l -73se | Zsmoie s sisncarc
I

ZO7 IThUnuS MmN me NSTUCUCRE. 25 vnTer.

Meter <t mav sontain scgiticnat 3mcuies ‘0 Ireer 'C 2cnieve vour test
3amcie ¢ the iiuuen amouie aceied with
Srsier TIm NiS IMCUlE 1T e next

ICnEr 2ve! ZHUUCN SMCUE.

TACI™ laaae =~ ..,.s. SIPAFAM AV rRAT e sma ammrAammara mutrRar S an
skl - _dUig INE THerss sXTZCI nIT Tg 2IITIInge =xract Liuent
2§ lesc s2iow orfollew cusicmizZes Tielicn Trececure Sroviced By the
N T Ay larimrage Tanammmpan
.. ZTTTICE zeralzZE _gTarnTe

Rar!C Assay Diiution

<chntaminant ZxIract /ciume g, Zxracr Ciluentimi,  Test Rance -ugilCeme

~ - ~— - C-
- -~ ~ n \
."C: o IR < .0 Lu
‘Armpiap 1AL
[Nl RSN ) -

Assistance For ordering or technical assistance contact:
Strategic Diagnostics inc.
111 Pencader Drive
Newark, Delaware 19702-3322

(800)544-8881
(302)456-6789
Fax(302)456-6782
www.sdix.com
techservice@sdix.com

3090103 R050498
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ENSYS [NC

ENVIRONMENTAL PRODUCTS

PCB RISC’
SOIL TEST
SYSTEM

RAPID IMMUNOASSAY SCREE=N

User’s Guide

IMPORTANT NOTICE

This method correctly identifies 95% of samples that
are PCB-free and those containing 1 ppm or greater
of PCBs. A sample that develops less color than the
standard is interpreted as positive. It contains PCBs.
A sample that develops more color than the
standard is interpreted as negative. It contains less
than 1 ppm PCBs.

This test system should be used only under the
supervision of a technically qualified individual
who is capable of understanding any potential
health and environmental risks of this product as
identified in the product literature. The components
must only be used for the analysis of soil samples
for the presence of polychlorinated biphenyls. After
use, the kits must be disposed of in accordance with
applicable federal and local regulations.

Page 1 of 15
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AN

TROUBLESHOOTER GUIDE

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST
WASH STEP

Lack of vigorous washing mav resuit in faise Dositives or negauves depending on wnether the wasn error was
committed on standard or sampic tubes. Soiution: Make sure (10 wash Jour umes Vigorousiv, wasning the
wnole set ot 12 tupes at once.

PIPET CALIBRATION

An out-df~caiibrauon Dice: Mav "Csuil a1 IGise Dosiuves ar negauves desenaing on whether the amount s
Zreater or less than the speciiicd wansier voiume. Soiuson: Check e calibrauon at least daily and after anv
extreme mechanical shock {such as dropoing). An indicaton that the Pipet s out 3f calibrauon :s i the goid
barreil is loose and wiil turn. {When sct on 20 ui there shouid Se about 3 ..'1 of an inch betweszn the white
plunger and the end of the clear pipet up.:

AIR BUBBLES IN THE PIPET

The presence of air bubbies in tne pipet 1o when transferming 2Xtracts mav resuit in faise dosidves or
negauves depending on wnether the «rrcr was commiuied on ‘standard or sameie tuges. Soasson: Quickiv
examine the oicet do cach ume an aiiguot s wMitigérawn ang Zo Hack 10 Lhe source 2nd ‘ake anotner aiiguot
to displacs the bubbie :f necessar.

MIXING

Lack of thorough mixing, when insgucted. can czuse :nconsistent results. Soiuszon: Observe the umes in the
instrucuons anc mix with sutficient force 0 ensurs that tRe liquid is homogenous.

TIMING

It is imporwant to follow the uming steps in the instructons carefullv. The incutadon step in the antitody
tubes can vary a bit without harm to the tests. The color develooment step uming is criticai ang shouid de
no less than 2 minutes and no greater than 2 minutes.

WIPING THE TUBES

Wiping of the tubes should be done before thev are read in the spectrophotometer because smudges and
fingerprints on the tubes can give potenually {aise negauve readings.

MIXING LOT #'S
Never mix lots! Each kit's components are matched for-optimal performance and may give inaccurate

results with the components from other kits with different lot #'s. Also, NEVER mix components from
different types of kits (ex: Petro kit buffer can not be used with a PAH kit).

STORAGE AND OPERATING TEMPERATURES

Temperature requirements are very important and should be stricdy adhered to. This test kit shouid be
stored at less than 80°F/27°C and operated between 40°F,/4°C and 90°F/32°C.

SHELF-LIFE

Each kit label contains the kit cxpirnﬁon date. To achieve accurate results, kits must be used prior to
expiration.

Page 2 of 15
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WORKSTATION SET-UP

BEFORE WITH THE TEST

WORKSTATION SET-UP

* Mechanical pipet tips * 3ulb pigets * txtraction {ars

* filter barreis & plungers * PC3 standaru *1 & 10 Jom dllution amputes
* Ampuie cracker * Antibady caateq ‘upes ¢ Slao Salution

* Giass PC3 hutter tutes * Substrate 3

* Subistrate A

* Eapendart pipet tps

=\ =
- - T TZ3mt Enpesnioct
(Haoent Mgl . \ mpettetipe
I Extractiar s \ \: 2 ~=='(/
\ 7 T7
. Wl FH T

-------

(7ot Rowmd

Workstatlon shows camponents for 3 samples iesied at 2 leyels
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TEST PREPARATION

READ ALL INSTRUCTIGNS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING

* Do notattempt to run more tan 2 tupes. two or
winlch must be sandargs.

+ [tems that vou #il ne=< that are nct orovided in the
test kit inciude: 2 permanent marking pen.
laboratory ussue ' or Daper toweis;, 3 liguid waste
conuiner. and d1soosaole gioves.

* This User’s Guide was wntten ror analyzing soii
samples for PCBsat | anc 0 ocm. See :apie on page
10 for sensiuvity to various arociors.

TEST PREPARATION

* Labelall Eppendori receater ucs. Tlps can be reuse<c
for future anaivscs Laoc' the first SmL dp “A7, the
second 3mL up "B” and the third Smi up Stop .

= -
s Labe! the 12.53 mLi tp “Buffer”. Easendart T
STANDARD PREPARATION
* Open PCB Standard ampule by slipping ampule
cracker over top, and then breaking tp at scored
neck. Transfer solution to empty vial with Bulb
Pipets.
e Label vial with current date. Standard is usable for 2
weeks. Always cap tightly when finished using
standard.
Ambor
gl&i g':r Buid yipst nai

e A new PCB Standard should be opened for every 4
samples.

Page4 of 15
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PHASE 1

EXTRACTION & PREPARATION OF THE SAMPLE

WEIGH SAMPLE
1a.

Place unusec we:gh soatcn
Dan Taiance.

Press ON/MEMCRY burten
on Dan daiance. 3aiance wiil
beer and distiav 2.0

Weigh out 13 "0 2.1 Zgrams orf
soll.

if balance rurns o zricr
comriefing weigrung, use
emcTy Welgn JCat 1o remars,

then connnue.

2s.

2d.

{Uncac extracnion jar anc ctiace
on a rlat surfaca. Withour
contactng soivent suncture
foil seal with amzule cracker
or sharp objec:. Peei the
remainder of the seal off
extracsion jar.

Using wooden spatula,
transrer 10 grams of soil frcm
weigh boat into extraction jar.
Recap extraction jar tightly and
shake vigorously for one
minute.

Allow to settle for one minute.

Repeat steps 1a - 2¢ {or each
sample to be tested.

238 2a130¢c3

FILTER SAMPLE
_ da.

3b.

3e.

Parnt 2 20968 Rev. !

Disassemble filtration plunger
from filtration barrel.

Insert buib pipet into top
(liquid) layer in extraction jar
and draw up sample. Transfer
at least 4 bulb capacity into
filtration barrel. Do not use
more than one full bulb.
Press plunger firmly into
barrel untif adequate filtered
sample is available (place on
table and press if necessary).
Repeat steps 3a - 3¢ for each
sample to be tested.

Page S of 15

PCB RISC® Soi Tast Systam Usars Gude

READ ALL INSTRUCTTONS BEFORE PROCEEDING WITH THE TEST

‘Weloa 3om

‘Weesan s3amia

)

=

Sxtractdam jar

g

Filtratien darma!

Bafh pipet
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READ TO AVCID COSTLY MISTAKES

READ ALL INSTRUCTIONS BEFORE PROGCEEDING WITH THE TEST

SAMPLE DILUTION PROGRAM

1. The sampie diludon orocsdure on the next page is ‘or
standard detesnion leveis. The rollowing diagram rezresents
the sampie diluton procedure for ail other detecticn levels.

2. Your kit mav inciude extra diluton ampuies o reach Qigh
detecuon jeveis.

3. EVERY AMPULE PROVIDED MUST BE USED!

If there are anyv questions concerning the diiusion procadura
piease cail Technicai Services perore running the samvies to
t - . . -

neip avoid costly mistakes.

1-800-242-7472 or 919-341-5309.

Lawast 23m Eumestias 3m Alqhest Jom

NOTE: Your Kit may include additional ampules in
order to achieve your test levels. Always transfer
filtered sample to the dilution ampule labeled
with the lowest PPM level and then transfer from
this ampule to the next higher level dilution tube.

Pageé6of 15
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SAMPLE & STRANDARD PREPARATION

RERAD ALL INSTRUCTIONS BEFORE PRUCEEDNING WITH THE TEST

READ BEFORE PROCEEDING

* [Lsrcet ine tiastc anutody coatea ures with a
cermamen: marking ven.

‘Nhen zsing tme mecnanicai sicer always withdraw
arc Zistense teiow the liquid levei.

“Shaxe ~ufes” means e theroughly mix the contents

with sTecial fare not e spiil or spiasn.

DILUTE SAMPLES AND STANDARDS
4a. Serthe Zppendorf Repeater on 4,

assemtie the “Burfer” Hp anc il f /‘ _ _
. - - 1] Y -
with Burler. , a f L
4d. Discense i mL or Burfer inre 2ach ﬁ i = !
giass ourrer mure. . ; ! ! '
. . see R |
dc. Cren ! anc 10 pem diiution oo \_
amruies ov siicring amruie '
craciker gver 10D, and then umssies  cracaer

Jmuss  Amowis )
breaking ‘co at scored neck. ’
4d. Withdraw o0 uL of fiitered Recammicai

samrie using mechanical picer '| ost
and dispense below the liquid »
levei in “1 ppm” dilution ampule.
Gently shake ampule from sice
to side for 3 seconds to mix ap——
thoroughly. et
fes. Withdraw 60 uL from the “1
pem” dilution ampule using
mechanical pipet and dispense
below the liquid level in “10
ppm” dilution ampule. Gently
shake ampule from side to side
for 5 seconds to mix thoroughly.

4. Transfer 60 uL from each dilution
ampule into glass buffer tubes.
Always wipe tip after dispensing
into buffer tube.

8g. Change pipet tip and repeat 4d -
8t for each sample.

8h. Assemble new pipet tip on
mechanical pipet and transfer 60
pL from Standard vial into two
glass buffer tubes. Immediately
replace cap on PCB Standard vial.

4i. Shake all glass buffer tubes for 5
seconds.

Glass buffer tudes PC3 Standard viat

Page 7 of 15
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PHASE 3

THE INTMUNOASSAY

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

TRANSFER FROM DILUTION TUBE TO ANTIBODY
COATED TUBE

5a. Set umer ‘or 10 minutes.

8b. “Working et t0 right in the workswaton:
1. Fit ail anubody coated :ubes firmiv on 00
ot ail corresponaing glass ourfer tupes.

2. Sart amer and immediately invers ail
connected tube pairs so that the liquid is
oured into the anudbody coated woes.
eturn the tube pairs to the appropriate

wOrksiaticn -ow making sure the larzer
(anubodyv coated) tube is on the bottom.

sc. Inver: zil tube pairs several more times
making sure the 2air is rezurned o the
workstauon with the larger (anubodv
coated) tuce on the bottom.

2d. Disconnect and ciscard the smailer
(diiuton) tubes. It is not important tc worry
about drops of liquid adhering 1o lips of
tubes.

Se. Place conjugate tubes behind antbody tubes

in workstation. Remove grev caps and
discard.

TRANSFER OF CONIJUGATE TO ANTIBODY COATED

AFTER 10 MINUTES, IMMEDIATELY:
8a. Set umer for 5 minutes.

8b. Working left to right in the workstaton:
Start timer and immediately:
Dissolve the conjugate dpcllc:s by horizontally
connecting the anubody coated tubes and
conjugate tubes and tilt the liquid up to
pour it onto the conjugate.

Be. Return the connected tubes to the
appropriate workstation row making sure

e larger (antibody coated) tube is on the

bottom. It is important that this step is
completed-within one minute for all tubes.

8d. In order to adequately mix solution, invert
all connected tube pairs several more times
making sure that the pair is returned to the
workstation with the larger (antbody
coated) tube on the bottom.

Be. Disconnect and discard the conjugate tubes.

It is not important to worry about the loss of
liquid adhering to lip of tubes.
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PHASE 4

INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
WASH PROCEDURE

* AR accurate test fequires a VIrgercus wasn
accomriished by directing a strong stream intc
e anucody coatec tures.
* The wash soluticn is a narmiess. diluze soiuticn
or Zetergent.

73. Alter -ne S minute :ncucaucn
(a rotzi of 12 muinutes;, emc
anticody coatec wutes into
liguid waste ccritainer.

7%. Wasn antibocv coated tures oV
vigorousty fiiling and
emrrying 2 totai of 4 Hmes.

7e. Tar anticody coated tuktes
uosu:e dewn cn Taper towels
to remove excess hqum
Residual foam in the tubes will
not intersere with test resuits.

Note: When running up to 12
antibodv coated tubes, tubes
can be washed in *wo groups -
one group 1mned1atelv
followmg the other group.

Page 9 of 15
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PHASE 3

THE IMMUNGASSAY

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

wetina——
COLOR DEVELOPMENT

83. 3Se::the Zopendor: Repeater on
2. assembie the “A\” up and fiil
with Substrate A : TMB. veilow
labeli).

88. Dispense once "200 ul. nto
eacn anubodv coated wbe.

8c. Serumer or sxacdv e

minutes. ) r ; )
3d. Assemple "3 ug, il with = — =

Subsusate 3. sw@ar: amer, anc S ! : } !

dispense once {200 pL HaOa. | | | |

gresn labei} into exch anctoeady . ! P b i

coated tube. —

8e. Shake all tubes for 3 seconds. Saasrae A Sasoaa 3 s
Soiuuon wiil tura tiue in some
or all anubody coated tubes.
8f. Assembie "Stop” tip, fill with
Stop Solution (red labet), and
stop reacuon atend of 2 1/2
minutes dy dispensing once
(200 pL) into each anubody
coated tube.

AROCLOR SENSITIVITY

Aroclor Lowest Detection Level
1248 1.0 ppm
1254 0.5 ppm
1260 0.5 ppm
1242 2.0 ppm
1232 4.0 ppm
1016 4.0 ppm
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PHASE 4

ANALYSIS OF RESULTS

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

SELECT STANDARD
9a. Wipe outside of ail anubodv
coated tubes.
8b. Place both Standard :uces :n
photometer.
3¢. Switch tubes unui the
photometer reading is negauve
or zero. Recorg reading.
If reading is greater than - 0.2 in
magnitude. resuits are outside
QC limits. Retest the sampie:s .
3d. Remove and discard wbe n nignt
well. The tube in the ieft weil is
the consertatve standard.

MEASURE SAMPLE

10a. Place | ppm tube in right weil of
photometer and record reading.
If photometer reading is negative
or zero, PCBs are present.
If photometer reading is posidve.
concentraton of PC3s is less
than 1 ppm.

10b. Place 10 ppm tube in right well
of photometer and record
reading.
If photometer reading is negative
or zero, PCBs are present.
If photometer reading is positive,
concentraton of PCBs is less
than 10 ppm.

Page 11 of 15
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" QUALITY CONTROL

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

System Description

Zaen PC3 RISc 2oul 12 Test Case c3ntains enougn Mater™ai to
pertorm 12 test sAunDies, 23CA at (wo deleclion evels.

The PC3 RUSc Sati Test .5 aiviaea Lo (our oNases. | ae

{ASUIUCIIONS INQ NOtes INOoWG Se reviewed Se1are Drocs22ing
witn 2act snase.

Hotline Assistance

If vou ne=q assistance or are MISSING NECoLSIIV L Cst dvstemn
matenails, cail toll free: 1-300-242-RISC . 74720

4
-l i

Validation and Warranty information

Product ciaims are dased on vaiidation studies carmied out under
controiled conditions. Cawa nas pesn coliecteq in accorgance
w1th vaiid stausticai metnods ang tne 2roquct Nas uncerzone
qQuaiity CONtroi tests of eacn manuraciures ot

PC3-i{re= :01i and t01i containing . som or Zreater 3¢ 2C3s were
tested with the £nSvs PC3 RiSc analvucal meitnod. Thae metod
correctiv idenufied 25% of these samoies. A :ampie that has
devetoped less coior than the stancard s interpreiec as vosiuve.
It contains PC3s. A sample that has aeveioped more celor than
the sandard is interpreted as negauve. [t contains less than |
pom PC3s

The company does not guarantee *hat the resuits with the PC3
RISc Soil 24 Test Case wiil aiwavs agre= with instrument-oased
analviical laboratory methods. All anaivticai methods. both fieid
and laboratory, ne=d to be subiec: 0 the appropnate quality
control procedures.

EnSva. Inc. warranus that this product conforms to the
descripuons contained herein. No other warranties, wnether
expressed or implied. including warrantes of merchanubilicy
and of fitness for a parucuiar purpose shall appiy to this product

EnSvs. Inc. neither assumes nor authonzes any representative or
other person to assume for it any obligauon or liability other
than such as is expreasiy set forth heren.

Under no circumstances shail £aSvs, Inc. be liable for incidental

or cansequentiai damages resuiting from the use or handling of
this product.

How it Works

Stanaards. Sampies. and color<nange reagenn are added (o test
upes. c0ated with a2 chiemical soeciic 0 PC3s. The
zancentraton of PC3s in an unxnown Sampie is determinea v
companng s coior :ntensity ‘Mth that of 2 Standard.

Note: 2C3 concentrauon s inversely Jrovoruaonal Lo coior

intensity: wne dgnter tne ccior 2everopment of the samole. (ne
higner tne zoncenusuon of ?Cls.

Quaiity Controi
S@ancarc Sregsutions ior mainaining Juadity conerei:

1 Co not use reagents or test juCe: from one T est Svatem wMitn
reagents or test (unes Irom inotner Test Svstem.

8 Do not use tNe Test Svstem aIler any Dorton has dassed s
expIrsuon gate.

B Do not attemnt the test using more than 12 anuboav coatee
tubes (iwo of wiich are JI388aME%) at the same ume.

B Do not exez2d incubaticn Jenods prescnibed by the specific
1eps.

3 Alwavs {oilow tne procequre :n this user's guide.

B Use EPA Method 3080 or Code of Federal Reguiatons Tide
40, Part 136, Appendix A. Method 680 to confirm resuits.

Storage and Handling Precautions

8 Wear zrotective gloves and evewear.

W Store kit at room temperature and out of direct suniight (leas
than 30°F).

B Keep aluminized pouch (containing unused anubody coated
tubes) sealed winen not :n use.

8 If Stop Solution or liquid from the exiraciion jar comes into
contac: with eyes, wash tharougnly with coid water and seex
immediate medical atenuon.

@ Suandard Soluton contains PC3s. Test samples may contin
PCBs. Handle with care.

Page 120f 15
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REPEATER PIPET & MECHANICAL PIPET

READ ALL INSTRUCTTIONS BEFORE PROCEEDING WITH THE TEST

HOW TO OPERATE
THE REPEATER PWPET

To Seat Or Adjust Voiume

0 determine the pipetung voiume. tne
diai setung (1-3) is muitipiled bv the
minimum pipetung voiume ot (he uo.

To Assembie Plipet Tlp

Slide fiiling lever down unui it stocs.
Then raise the locking clamp and
insert the up unal it clicks into
position. Be sure the tp piunger s fuilv
inserted into the barre! betore iowenng
the iocking clamp to affix the up in
piace.

To Fill Tip

With up mounted in positon on pice:.
immerse end of up into soluuon. Shde
filling lever upward siowiv.

To Dispensa Sampie

Check the volume selection dial to
ensure pipetting volume. Place tup
inside test tube so that tip touches the
inner wall of tube. Completely depress
the pipetung lever.

To Eject Tlp

Empty up of any remaining solution
into appropriate container. Raise
locking clamp upward, and remove the
tp.

For addiuonal information regarding
operauon and use of repeater, please
refer to your Repeater pipet manual.

Pant 5 20968 Rev. |
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HOW TO OPERATE THE
MECHANICAL PIPET

To Set Or Adjust Voiume

Remove pusn-button cap and use it to
loosen voiume lock screw. Turn lower dart
Of Dusn-dulon io adiust voiume up or
aown. Meter shouid read "0690". Tignten
voiume lock screw and repiacs push-
Sutton cap.

To Assembie Pipet Tip

Siide larger mounung 2nd of dipet tp
onto ena of pipex. Holding dp in place,
aress push-outton unui plunger rod
entess pice: up. Eosure no gap exdsts
betweez piston and plunger rod.

To Withdraw Sampie

With tip mounted in position on pipet.
press pusn-dutton 1o :irst stob ana noid it
Place dp at bottom of liquid sample and
slowiv reiease pusn-button to withdraw
measured sample. Ensure that no bubbies
exist in liquid pordon of sample. If
bubbles exist, dispense sampie and r=-
withdraw sampie.

To Dispense Sampie

Place up into dispensing vessel
(immersing end of the up if vessel
contains liquid) and slowly press push-
button to first stop. (Do not push to
second stop or up will eject).

Remove tip from vessel and release push-
buuton.

To Eject Tip

Press push-button to second stop. Tip is
ejected.

For additonal information regardin
operation and use of pipet, please reter to
your pipet manual.

PCB RISS® Soi Test Sysiem Users Gude yive


http:lower-.ng

ON-SITE QUALITY CONTROL/QUALITY ASSURANCE _
RECOMMENDATIONS :

EnSys RISt® TEST SYSTEM

Please read the joilowing netore proc2eding with lieid lesting.

SAMPLING

The reswt of vour seTe=mng O3t s ONiv 35 ¥alid 13 (e sampie that was anaivzea. Sampies snouid te -

HOmOgC’HZCS .norougmv 10 easurc nat e 10 Irams vou remove ‘er feid tesung s representauve of the

sample 35 3 wnacie. All ower appucasic :ameie ranaling sroccscures snowid 2e foilowes as wetl.

PRIOR TO TESTING SAMPLES -

Carziuilv ‘oilow the instrucuons it the User s Guide inciuded wmh every “est Kit. Tais is e key element in
obtuning accurate resuits. [ aaditon. store vour inused ‘est A At TOCM lemperature ind de 1ot use them —
past Lneir sxpirauon date (see iapci on ¢ach est gt

e
INTEANAL TEST JC
Two stancards are 2nalvzed with c2ch samgpie 0 orovide internai test svstem gualicy conwrei. With both
standaras inserted in the dhotometer. 1 'Aiid testis indicates wnen tie magniede of thc ispiadved numeer
(irrespecdve of the sign. - or -} is iess than e value given in tne User 5 Guice. Test runs rezuidng ina
greater aumber shouid be repeatea o ensure vaiid conclusions. )

qA/qC

The validiry of field test resuits can be substanuailv enhanced by emoioving 1 modest. but effective
QA/QCC plan. EnSys recommends that vou structure your QA/QC pian with the eiements detailed beiow.

These have been deveioped based on the data quality principies eswablished by the U.S. Eavironmenmi
Prowecion Agency.

A. Sampie Documentation

1. Location, depth

2. Time and date of collection and field analysis

Field analysis documentation - provide raw dam, calibradon, any calculatdons, and final results of
field analysu for all samples screened (including QC samples)

Method calibracdion - this is an integral part of EnSys RIS=® i immunoassay tests; a duplicate

calibration is performed for cach set of samples tested (see the insouctons in the User’s Guide)
D. Method blank - anaiyze methanol from the extraction jar.

E. Sitespecific matrix background field analysis - collect and field analyze unconaminated sample
from site matrix 10 decument matrix effect

F. Duplicate sample field analysis - field analyze duplicate sample to doccument method repeatabilicy;
at least one of every 20 samples should be analyzed in duplicate

G. Coanfirmation of field analysis - provide confirmaton of the quandution of the analyte via an
EPA-approved method different from the field method on at least 10% of the samples; choose at
least two representative samples testing above the action level; provide chain of custody and
documentation such as gas chromatograms, mass specira, etc.

H. Performance evaluation sampie field analysis (optionai, but strongly recommended) - field
analyze performance evaluauon sample daily to document method/operator performance

I

Macrix spike field analysis (optional) - field analyze matrix spike 10 document matrix effect
on analyte measurement

FURTHER QUESTIONS?

EnSys technical support personnel are aiways prepared to discuss your quality needs to help you meet your
dau quality objectives.

Page 14 of 15
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APPENDIX R. TARGET ANALYTE LIST AND QUANTITATION LIMITS FOR RAS
ANALYSES

Parameter’ Analyte Quantitation Limit (ug/L)

Volatile Organic Analysis (OLC02.1)

Chloromethane
Bromomethane

Vinyl chloride
Chioroethane

Methylene chloride
Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
trans -1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
Bromochloromethane
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene

trans -1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlorethane
1,2-Dibromoethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylene (total)
1,3-Dichlorobenzene
1,4-Dichlorobenzene
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APPENDIX R. TARGET ANALYTE LIST AND QUANTITATION LIMITS FOR RAS

ANALYSES

Parameter’ Analyte Quantitation Limit (ug/L)

Volatile Organic Analysis (O1.C02.1) (Cont'd)
1,2-Dichlorobenzene 1
1,2-Dibromo-3-chloropropene 1
1,2,4-Trichlorobenzene 1

Pesticide / PCB Analysis (O1L. M03.2)
alpha-BHC 0.050
beta-BHC 0.050
delta-BHC 0.050
gamma-BHC (Lindane) 0.050
Heptachlor 0.050
Aldrin 0.050
Heptachlor epoxide 0.050
Endosulfan I 0.050
Dieldrin 0.10
4,4'-DDE 0.10
Endrin 0.10
Endosulfan II 0.10
4,4'-DDD 0.10
Endosulfan sulfate 0.10
4,4'-DDT 0.10
Methoxychlor 0.50
Endrin ketone 0.10
Endrin aldehyde 0.10
alpha-Chlordane 0.050
gamma-Chlordane 0.050
Toxaphene 5.0
Aroclor-1016 1.0
Aroclor-1221 2.0
Aroclor-1232 1.0
Aroclor-1242 1.0
Aroclor-1248 1.0
Aroclor-1254 1.0
Aroclor-1260 1.0

(1) - RAS Method numbers indicate the most recent revision. Previous versions
may be used by the laboratory.

OLC02.1 - (U.S. EPA, 1996a)

OLMO03.2 - (U.S. EPA, 1994b)
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION I

LOW STRESS (low flow) PURGING AND SAMPLING
PROCEDURE FOR THE COLLECTION OF
GROUND WATER SAMPLES
FROM MONITORING

July 30, 1996
Revision 2
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UNITED STATE3 ENVIRONMENTAL PROTECTICN AGENCY
J.F.K. FEDERAL BUILDING
BOSTON, MASSACHUSETTS 02203

MEMORANDUM

DATE:

8UBJ:

FROM:

TO:

September 23, 1996

New Procedure for Collecting Ground Water Samples for
the Determination of Organic and Inorganic Analytes

Linda M. Murphy, Directorj !gw
Office of Site Remediatior/, Res tion

Edward J. Ccnley, Directo
Qffice cf Envircnmental Measureme

nd BEvaluation

OSRR, OEME
David Fierra, Director
Office of Ecosystem Protecticn

The purpose of this memorandum is to issue the new EPA-Ncw
England guidelines for the collecticn of ground-watcr
samples from monitoring wells. The attached standard
operating procedure (SOP) is one of several products being
develcped jointly by OSRR and OEME as part of the Superfund
Reforms and Innovative Technology Initiative.

This SOP has been peer reviewed by individuals from the
Superiund and RCRA Ground Water Forum, Superfund and RCRA
Headquarters staff, R.S. Kerr Eanvironmental Research
Center, and private contractors.

The impetus for low stress (low flow) sampling was
initially related to the need to collect unfiltered metals
samples for determination of potential risks to human
health. Cconventional sampling methods often overestimate
metals concentrations due to artificially elevated
turbidity levels. However, filtering the water sample may
cause the total contaminant loads, and therefore potential
risks, to be underegtimated. More recent technical
literature and regional sampling experience indicate that
the benefits of utilizing the low stress technigue extends
to sampling all inorganic and organic analyses. The major
benefit -is that the water quality data will be more
reproducible and representative of actual ground-water
conditions. Reasons for this include:

o purging and sampling operations are more
contrelled,

© pumping stresses are minimized,

© objective criteria are used to determine when
sampling should begin,
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(o] operat;onal varlability between sampling events
can be minimized.

This standard operating procedure should be integrated into
ground-water sampling programs at Superfund, Federal
Facility, and RCRA sites. It is also strongly recommended
for all EPA New England programs that collect or use water
guality data from monitoring wells.

Richard Willey, OSRR (617-573-9639) and Charles Porfert,
OEME (617-860-4313) took the lead in develcoping these
procedures. Please contact them should you need assistance
in implementation of the procedures or information on the

selection of f£ield equipment.
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SOP #: GW 0001
Region I Low Stress
{({Low Flow) SCP -
Reviaion Number: 2
Date: July 30, 1396
Page 1 of 13

U.S. ENVIRCNMENTAL PROTECTION AGENCY
REGION I

LOW STRESS (low £low) PURGING AND SAMPLING PROCEDURE
FOR THE COLLECTION OF GROUND WATER SAMPLES
FROM MONITORING WELLS

I. SCOPE & APPLICATION

This standard operating procedure (SOP) prcvides a general framework
fer collecting ground water samples that are indicative of mobile
organic and inorganic lcads at ambient flow conditions (both the
dissolved fraction and the fraction associated with mobile
particulates). The SOP emphasizes the need to minimize stress by low
water-level drawdcwns, and low pumping rates (usually less than 1
liter/min) in order to collect samples with minimal alterations to
water chemistry. This SOP is aimed primarily at sampling monitoring
wells that can accept a submersible pump and have a screen, or cpen
interval length of 10 feet or less (this is the most commen
situation). However, this procedure is flexible and can be used in a _
variety of well construction and ground-water yield situatione.
Samples thus obtained are suitable for analyses of ground watexr
contaminants (volatile and semi-volatile organic analytes,
pesticides, PCBs, metals and other inorganics), or other naturally

occurring analytes,

This procedure does not address the collection of samples from wells
containing light or dense non-aqueous phase liquids (LNAPLs and
DNAPLs). For this the reader may wish to check: Cohen, R.M. and J.W.
Mercer, 1923, DNAPL Site Evaluation; C.K. Smoley (CRC Pregs), Doca
Raton, Florida and U.S. Environmental Protection Agency, 1952, RCRA .
Ground-Water Monitoring: Draft Technical Guidance; Washington, DC

(EPA/530-R-93-001).

The screen, or open interval of the monitoring well should be
optimally located (both laterally and vertically) to intercept
existing contaminant plume(s) or along flowpaths of potential
ccntaminant releages. It is presumed that the analytes of interest
move (or potentially move) primarily through the more permeable zones

within the screen, or open interval.

Use of trademark names does not imply endorsement by U.S.EPA _
but is intended only to assist in 1dentificatlon of a specific

type of device.
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SCP #: GW 0G0l
Region I Low Stress

(Low Flow) SOP
Revision Number: 2
Date: July 30, 1996
Page 2 of 13

Proper well construction and development cannct be overemphasized,
since the use of installation technigues that are appropriate te the
hydrogeologic setting cften prevents "prcblem well' situations from
occurring. It is alsc reccmmended that as part of development or
redavelopment the well should ke tested to determine the appropriate
pumping rate to obtain stabilization of fleld indicator parameters
with minimal drawdown in shortest amount of time, With this
information field crews can then conduct purging and sampling in a
more expediticus manner. :

The mid-pcint of the saturated screen length (which should not exce=sd
10 feet) is ugsed by convention as the locaticn of the pump intake.
However, significant chemical or permeabllity contrast(s) within the
screen may require additional field work to determine the cptimum
vertical location(s) for the intake, and appropriate pumping rate(s)
for purging and sampling mcre localized target zone(s). Primary flow
zones (high(er) permealability and/or high(e») chemical
concentraticns) should be identified in wells with screen lengths
longexr than 10 feet, or in wells with open boreholes in bedrock.
Targeting these zones for water sampling will help insure that the
low stress procedure will not underestimate contaminant
concentrations. The Sampling and Analysis Plan must provide e¢lear
instructicns on how the pump intake depth(s) will be selected, and
reason({s) for the depth(s) selected.

Stabilization of indicator field parameters is uged to indicate that
conditions are suitable for sampling to begin. Achievement of
turbidity levels of less than S5 NTU and stable drawdowns of less than
0.3 feet, while desirable, are not mandatory. Sample collection may
still take place provided the remaining criteria in this procedure
are met. If after 4 hours of purging indicateor field parameters have
not stabilized, one of 3 optional courses of action may be taken: a)
continue purging until stabilization is achieved, b) discontinue
purging, do not collect any samples, and record in log book that
stabilization could not be achieved (documentation must describe
attempts to achieve stabilization) ¢) discontinue purging, collect
samples and provide full explanation of attiempts to achieve
stabilization (note: there is a risk that the analytical data
obtained, especially metals and strongly hydrophobie organic
analytes, may not meet the sampling objectives).

Changes to this SOP should ke prcocposed and discussed when thc site
Sampling and Analysis Plan is submitted for approval. Subsequent
requests for modifications of an approved plan must include adequate
technical justification for proposed changes. All changes and
modificaticns must be approved before implementation in field.

’



182196 13:36 53]

SOP #: GW 0001
Region I Low Stress

(Low Flow) SOP
Revision Number: 2
Date: July 30, 1996
Page 3 of 13

II.EQUIPMENT
A. Extraction device

Adjustable rate, submersible pumps are preferred (for examplc,
centrifugal or bladder pump constructed of stainless steel or

Teflen).

Adjustable rate, peristaltic pumps (suction) may be uscd with
caution. Note that EPA guidance states: “"Suction pumps are not
recommended because they may cause degassing, pH modification, and
loss of volatile compounds" (EPA/540/P-87/001, 1987, page 8.5-11}.

The use of inertial pumps is discouraged. Thesge devices frequently
cause greater disturbance during purging and sampling and are less
easily ccntrolled than the pumps listed above. This can lead to
sampling results that are adversely affected by purging and sampling
operations, and a higher degree of data variability.

B. Tubing

Teflon or Teflon lined polyethylene tubing are preferxed when
sampling is to include VCCs, SVOCs, pesticides, PCBs and inerganics.

PVC, polypropylene or polysthylene tubing may be used when collecting
samples for inorganics analyses. However, these materials should be

used with cauticn when sampling for corganics. If these materials are
used, the equipment blank (which includes the tubing) data must show

that these materials do not add contaminants to the sample.

Stainless steel tubing may be used when sampling for VCCs, SVOCs,
pesticides, and PCBs. However, it should be used with caution when

sampling for metals.

The use of 1/4 inch or 3/8 inch (inner diameter) tubing is preferred.
This will help ensure the tubing remains liquid filled when cperating

at very low pumping rates.
Pharmaceutical grade {(Pharmed) tubing should be used for the secticn
arcund the rotor head of a peristaltic pump, to minimize gaseocus
diffusion.

C. Water level measuring device(s), capable of measuring to 0.01
foot accuracy f(electronic “tape”, pressure transducer). Recording

pressure transducers, mounted above the pump, are egpecially helpful
in tracking water levels during pumping operations, but their use

12
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must include check measurements with a water level *tape” at the
start and end of each record.

D. Flow wmeasurement supplies (e.g., graduated cylinder and stop
watch) .

E. Interface probe, if needed.

F. Power source (generator, nitrogen tank, etc.). 1If a gasoline
generator is used, it must be located downwind and at least 30 fe=et
from the well so that the exhaust fumes do not contaminate the

samples.

G. Indicator field parameter monitoring instruments - pH, Eh,
dissolved oxygen (DO}, turbidity, specific conductance, and
temperature. Use of a flow-through-cell is required when measuring
all listed parameters, except turbidity. Standards to perform field
calibration of instruments. Analytical methods are listed in 40 CFR
136, 40 CFR 141, and SW-846. For Eh measurements, follow

manufacturer’'s instructions.

H. Decontamination supplies (for example, non-phosphate detergent,
distilled/deionized water, isopropyl alcohol, etc.).

I. Lcgbook(s), and other forms (for example, well purging fcrms).

J. Sample Bottles.

K. Sample preservation supplies (as required by the analytical
methods) .

L. Sample tags or labels.

M. Well construction data, location map, field data £from last
sampling event.

N. Well keys.

0. Site specific Sample and Analysis Plan/Quality Assurance Project
Plan.

P. PID or FID instrument (if appropriate) to detect VOCs for health
and safety purposes, and provide qualitative field evaluations.
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IXI.PRELIMINARY SITE ACTIVITIES

Check well for securicy damage or evidence cf tampering, reccrd
pertinent observations.

Lay out sheet of clean polyethylene for monitoring and sampling
eguipment.

Remove well cap and immediately measure VOCs at the rim of the well
with a PID or FID instrument and record the reading in the field

logbook.

If the well casing does not have a reference point (usually a V-cut
or indelible mark in the well casing), make one. Describe itg
location and record the date of the mark in the logbook.

A synoptic water level measurement round should be performed (in the
shortest possible time) before any purging and sampling activities
begin. It is recommended that water level depth (to 0.01 ft.) and
total well depth (to 0.1 ft.) be measured the day kefore, in order to
allow for re-settlement of any particulates in the water column. If
measurement of total well depth is not made the day before, it should
not be measured until afrter zampling of the well is complete., ALl
measurements must be taken from the established referenced point.
Care should be taken to minimize water column disturbance.

Check newly constructed wells for the presence of LNAPLs cr DNAPLG
before the initial sampling round. 1If none are encountered,
subsequent check measurements with an interface probe are usually not
needed unless analytical data or field head space information signal
a worsening situation. Note: procedures for collection of LNAPL and
DNAPL samples ar= not addressed in thie SOP.

IV.PURGING AND SAMPLING PROCEDURE

Sampling wells in order of increasing chemical concentrations (jknown
or antlicipated) is preferred.

1. Install Pump

Lower pump, safety cable, tubing and electrical lines slowly (to
minimize disturbance) into the well to the midpoint of the zone to be
sampled. The Sampling and Analysils Plan should specify the sampling
depth, or provide criteria for selection of intake depth for each
well (see Section I). If possible keep the pump intake at least two

1
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feet above the bottom of the well, tc minimize mobilizaticn of
particulates present in the bottom of the well. Collection of turbid
free water samples may be especially difficult if there ig two feet

or less of standing water in the well.
2. Meagsure Water Level

Before starting pump, measure water level. If recording pressure
transducer is used-initialize starting condition. .

3. Purge Well
Ja. Initial Low Stress Sampling Event

Start the pump at its lowest speed setting and slowly increase the

' speed until discharge occurs. Check water level. Adjust pump speed

until there is little or no water level drawdown (less than 0.3
feet), If the minimal drawdown that can be achieved exceeds 0.3 feet
but remains stable, continue purging until indicator field parameters

stabilize.

Monitor and record water level and pumping rate every three to £five
minutes (or as appropriate) during purging. Record any pumping rate
adjustments (both time and f£lcw rate). Pumping rates should, as
needed, be reduced to the minimum capabilities of the pump (for
example, 0.1 - 0.4 1/min) to ensure stabilization of indicator
parameters. Adjustments are best made in the first fifteen minutes
of pumping in order to help minimize purging time. During pump
start-up, drawdown may exceed the 0.3 feet target and then “recovexr"
as pump flow adjustments are made. Purge volume calculations should
utilize stabilized drawdown value, not the initial drawdown. Do not
allow the water level to fall to the intake level (if the static
water level is above the well screen, aveid lowering the water level
into the screen). The final purge volume must be greater than the
stabilized drawdown volume plua the extraction tubing volume.

Wells with low recharge rates may require the use of special pumps
capable of attaining very low pumping rates (bladder, peristaltic),
and/or the use of dedicated equipment. If the recharge rate of the
well is lower than extraction rate capabilities of currently
manufactured pumps and the well ig essentially dewatered during
purging, then the well should be sampled as soon as the water level
has recovered sufficiently to collect the appropriate volume needed
for all anticipated samples (ideally the intake should not be moved
during this recovery period). Samples may then be collected even
though the indicator tield parameters have not stabilized.

’
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3b. Subsequent Low Stress Sampling Eventa

After syncptic water level measurement round, check intake depth and
drawdown information from previous sampling event(s) for each well.
Duplicate, to the extent practicable, the intake depth and extracticn
rate (use final pump dial setting information) £rom previous

event (s). Perform purging orerations as above.

4, Monitor Indicalor Field Parameters

During well purging, monitor indicator field parameters (turbidity,
temperature, specific conductance, pH, Eh, DO) every three to five
minutes (or less frequently, if appropriate). Note: during the early
phase of purging emphasis should be put on minimizing and stabilizing
pumping stress, and recording those adjustments. Purging is
considered complete and sampling may begin when all the above
indicator field parameters have stabilized. Stabilization is
considered to be achieved when three conseculdlve readings, taken at
three (3) tc five (5) minute intervals, are within the following

limits:

turbidicy (10% for values greater than 1 NTU),
DO (10%),

gpecific conductancc (3%),

temperature (3%),

pPH (+ 0.1 unit),
ORP/Eh (+ 10 millivoltas).

All measurements, except turbidity, must be obtained using a flow-
througnh-cell. Transparent flow-through-cells axe preferred, because
they allow field personnel to watch for particulate build-up within
the cell. This build-up may affect indicator field parameter values
measured within the cell and may alsco cause an underestimation of
turbidity values measured after the cell. 1If the cell needs to be
cleaned during purging operations, continue pumping and disconnect
cell for cleaning, then reconnect after cleaning and continue

monitoring activities.

The flow-through-cell must be designed in a way that prevents air
bubble entrapment in the cell. when the pump is turned off or
cycling on/off (when using a bladder pump), water in the cell must
not drain out. Monitoring probes must be submerged in water at all
times. If two flow-through-cells are usged in geries, the one
containing the dissolved oxygen probe should come first (this
parameter is most susceptible to error if air leaks into the system).

r
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5. Collect Water Samples

Water samples for laboratory analyses must be collected before water
has passed through the flow-through-cell (use a by-pass assembly or
disconnect cell to obtain sample).

VOC samples should be collected first and directly into pre-preserved
sample containers. Fill all sample containers by allowing the pump
discharge to flow gently down the inside of the container with

minimal turbulence.

During purging and sampling, the tubing should remain filled with
water S0 as to minimize possible changes in water chemistry upon
contact with the atmosphere. It is recommended that 1/4 inch or 3/8
inch (inside diameter) tubing be used to help insure that the sample
tubing remalns water filled. If th= pump tubing is not completely
filled to the sampling point, use one of the following procedures to
collect sampleg: (1) add clamp, connector (Teflon or stainless
steel) or valve to constrict sampling end of tubing; (2) insert small
diameter Teflon tubing into water filled portion of pump tubing
allowing the end to protrude beyond the end of the pump tubing,
collect sample from small diameter tubing; (3) collect non-VOC
samples first, then increase flow rate slightly until the water
completely £ills the tubing, collect sample and record new drawdown,
flow rate and new indicator field parameter values.

Add preservative, as required by analytical methoeds, to samples
immediately after they are collected if the sample containers are not
pre-preserved., Check analytical methods (e.g. EPA SW-846, water
supply, etc.) for additicnal information on preservation. Check pH
for all samples requiring pH adjustment to assure proper pH value.
For VOC samples, this will require that a test sample be collected
durinyg purging to determine the amount of preservative that nezsds to
be added to the sample containers prior to sampling.

If determination of filtered metal concentrations is a sawpling
objective, collect filtered water samples using the same low flow
procedures. The use of an in-line filter is required, and the filter
size (0.45 um is commonly used) should be based on the sampling
objective. Pre-rinse the filter with approximately 25 - 50 ml of
ground water prior to sample collection. Preserve filtered water
sample immediately. Note: filtLered water samples are not an
acceptable substitute for unfiltered samples when the monitoring
cbjective is to obtain chemical concentrations of total mobile
contaminants in ground water for human health risk calculations.
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Samples requiring cooling (veclatile

organics, cyanide, etc.) will be placed intoc a cooler with ice or
refrigerant for delivery to the laboratory. Metal samples after
acidification to a pH less than 2 do not need to be cooled.

5, Post Sampling Activities

If recording pressure transducer is used, remeasure water level with

tape.

After collection of the samples,

the pump tubing may either be

dedicated to the well for resampling (by hanging the tubing inside
the well), decontaminated, or properly discarded.

Before securing the well, measure and record the well depth (to 0.1
fr.), if not measured the day before purging began. Note:
measurement of total well depth is opticnal after the initial low

BlLress sampling event. However,

it is recommended if the well has a

“silting” problem or 1f confirmaticn of well iderntity is needed.

Secure the well.

V.DECONTAMINATION

Decontaminate sampling equipment prior to use in the first well and
following sampling of each subsequent well. Pumps will not be
removed betweesn purging and sampling operations. The pump and tubing
(including support cable and electrical wires which are in contact
with the well) will be decontaminated by one of the procedures listed

below.

r ure 1

The decontaminating solutions can be pumped from either buckets ox
short PVC casing sections through the pump or the pump can be
disassembled and flushed with the decontaminating solutions. It is
recommended that detergent and isopropyl alcochol be used sparingly
in the decontamination proceess and water flushing steps be extended
to ensure that any sediment trapped in the pump is removed. The
pump exterior and electrical wires must be rinsed with the

decontaminating solutions, as well.

The procedure is as follows:

Flugh the equipment/pump with potable water.

Flush with non-phusphate detergent solution. If the sclution is

r
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recycled, the solution must be changed periodically.

Flush with potable or distilled/deionized water to remove all of
the detergent solution. If the water is recycled, the water must

be changed periodically.

Flush with isopropyl alcohol (pesticide grade). If eguipment
blank data from the previous sampling event show that the level of
contaminants 1s insignificant, then this step may be skipped.

Flush with distilled/deionized water. The final water rinse must
not be recycled. .

Brocedyre 2
Steam clean the ocutside of the submersible pump.

Pump hot potable water from the steam cleaner through the inside of
the pump. This can be accomplished by placing the pump inside a
three or four inch diameter PVC pipe with end cap. Hot water from
the steam cleaner jet will be directed inside the PVC pipe and the
pump exterior will be cleaned. The hot water from the steam
cleaner will then be pumped from the PVC pipe through the pump and
collected into ancother container. Note: additives or solutions
should not be added to the steam cleaner.

Pump non-phosphate detergent solution through the inside of the
pump. If the solution is recycled, the solution must be changed

periocdically.

Pump potable water through the inside of the pump to remove all of
the detergent sclution. If the soluticn is recycled, the solution

must be changed periedically.

Pump distilled/deionized water through the pump. The final water
rinse must not be recycled.

VI.FIELD QUALITY CONTROL

Quality control samples are required to verify that the sample
collection and handling process has not compromised the quality cof
the ground water samples. All field quality control samples must be
prepared the same as regular investigation samples with regard to
sample volume, containers, and preservation. The following gquality
control samples shall be collected for each batch of samples (a batch

’
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may not exceed 20 samples). Trip blanks are required for the VOC
gsamples at a fregquency of one set per VCC sample cooler.

Field duplicate.

Matrix spikes.

Matrix aspike duplicate.

Equipment blank.

Trip blank (VOCs).

Temperature blank (one per sample cooler).

Equipment blank shall include the pump and the pump’s tubing. If
tubing is dedicated to the well, the equipment blank will only

include the pump in subsegquent sampling rounds.

Collect samples in order from wells with lowest contaminant
concentration to highest concentration. Collect equipment blanks
after sampling from contaminated wells and not after background

wells.

Field duplicates are collected to determine precision of sampling
procedure. For this procedure, collect duplicate for each analyte
group in consecutive order (VOC original, VOC duplicate, SVOC
original, SVOC duplicate, ctec.).

If split samples ares to be collected, collect split for each analyte
group in consecutive order (VOC original, VOC split, etc.). Split
sample should be as identical as possible to original sample.

All monitoring instrumentation shall be cperated in accordance with
EPA analytical methods and manufacturer’s operating instructions.

EPA analytical methods are listed in 40 CFR 136, 40 CFR 141, and SW-
B46 with exception of Eh, for which the manufacturer’s instructions
are to be followed. Instruments shall be calibrated at the keginning
of each day. If a measurement falls outside the calibration range,
the instrument shculd be re-calibrated so that all measurements fall
within the calibration range. At the end of each day, check
calibration to verify that instruments remained in calibration.
Temperature measuring equipment, thermometers and thermistors, need
not be calibrated to the above frequency. They should be checked for
accuracy prior to field use according to EPA Methods and the
manufacturer's instructions.

’
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VII.FIELD LOGBOOK

A field log shall be kept to document all ground water field
monitoring activities (see attached example matrix), and racord all

of the following:
Well identificaticn.
Well depth, and measurement technique.
Static water level depth, date, time and measurement technique.

Presence and thickness of 1mm*sc1ble liquid (NAPL) layers and
detection method.

Pumping rate, drawdown, indicator parameters values, and clock
time, at the appropriate time intervals; calculated or measured

total volume pumped.
Well sampling sequence and time of each sample collection.

Types of sample bottles used and sample identification numbers.

Preservatives uced.

Parameters requested for analysis.

Field observations during sampling event.
Name of sample collector(s).

Weather conditions.
QA/QC data for field instruments.
Any problems encountered should be highlighted.

Description of all sampling equipment used, including trade names,
model number, diameters, material composition, etc.

VIIXI. DATA REPORT

Data reports are to include laboratory analytical results, ‘QA/QC
information, and whatever field loghook information is needed to
allow for a full evaluation of data uscability.

’
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VII.FIELD LOGBGCOK

A field log shall be kept to document all ground water field
moniteoring activities (see attached example matrix), and record all

of the following:
Well identification.
Well depth, and wmeasurement technigue.
Static water level depth, date, time and measursment technique.

Presence and thickness of immiscible liquid (NAPL) layers and
detection method. '

Pumping rate, drawdown, indicator parameters values, and clock
time, at the appropriate time intervals; calculated or measurad

total volume pumped.
Well sampling sequence and time of each sample collection.

Types cof sample bottles used and sample identification numbers.

Preservatives uced.
Parameters requested for analysis.
Field observations during sampling event.

Nam= of sample ccllector(s).

Weather conditions.
QA/QC data for field instruments.
Ary problems encountered should be highlighted.

Description of all sampling equipment used, ihcluding trade names,
model number, diameterxs, material composition, etc.

VIII. DATA REPORT

Data reports are to include laboratory analytical results, QA/QC
information, and whatever field logbock information is needed to
allow for a full evaluation of data uscability.

’
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APPENDIX T. EPA REGION I LOW STRESS (LOW FLOW) PURGING AND
SAMPLING PROCEDURE FOR THE COLLECTION OF GROUNDWATER SAMPLES
FROM MONITORING WELLS
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U.S. ENVIRONMENTAL PROTECTION AGENS.Y
REGION 1|

DRAFT CALIBRATION OF FIELR
(temperature, pH, dissoived oxygen, cond
oxidation/reduction potential [

1. SCOPE & APPLICATION

The purpose of this standard operating procedure (S
field instruments used to measure water quality p48 1 ‘

: pagxygen, gonductivity/specific
2eHUS SOP supplements. but

o

conductance, oxidation/reduction potentiali{
does not replace, EPA analytical metho&g

ent (programming and displaying the
jog a display/logger or a computer. Information sent to the
Ngen the display/logger or computer. It is desirable that

®r display screen needs to be large enough to simultaneously contain the
the instrument. Turbidity is measured using a separate’instrument

55t be measured in a flow-through-cell. This procedure is applicable for
ion 1 Low Stress (low flow) Purging and Sampling Procedure for the

II. GENERAL

All monitoring instruments must be calibrated befure they are used to measure environmental
samples. Part of the calibration is performed prior to the field event. For instrument probes that
rely on the temperature sensor (pH, dissulved oxygen, conductivity/specific conductance, and
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oxidation/reduction potential [ORP]), each temperature sensor nceds to B @ for accuracy
against a thermometer that is traceable to the National Insti - 8 Technology
(NIST) . Before any instrument is calibrated or used to p i measurements,

the instrument must stabilize (warm-up) according to ma

Most instruments will require at least two standards to
that is, one standard less than the expected value and o
at the beginning of cach sampling day prior to sample co
have remained in calibration during transport to cach sa

previously used standards as a check standard at the sa i Img 5 heck measurement
does not agree with the initial calibration or to withj ' instrument, then
the instrument must be re-calibrated. When an g rement falls outside

the calibration range, the instrument must be
continuing measurements.

Prior to cak ,
instructions. 3 L Riproper maintenance) can lead to erratic measurements.

that the following parameters to be measured will be
Eent dissolved oxygen, mg/l dissolved oxygen, conductivity,

r measuring, make sure there are no air bubbles lodged between the probe and

TEMPERATURE

Most instrument manuals state there is no calibration of the temperature sensor, but the
temperature sensor must be checked to determine its sccuracy. This accuracy check is performed
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¢ sampling event.

" Standards and

2. Place a thermometer that is traceable to the
e water and wait for

Technology (NIST), and the instrument’s te
both temperature readings to stabilize. &

locations. FBt ErouTs
' on. one §

Ow the buffered standards to equilibrate to the ambient temperature.

2. Fill calibration containers with the buffered standards so each standard will cover the
pH probe and temperature sensor.
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r, blg@Mry with soft

3. Remove probe from its storage container, nnse with distilled
lissue.

5. Stir the standard until the readings stabilize. J
seconds, select calibration mode and then seiect A

instrument only accepts tw@
Otherwise continue.

ii#Cturer’s specifications. 1f not, re-calibrate the instrument. If re-
§t Help, the calibration range may be too great. Reduce calibration
gdndards that are closer together.

DISSOLVED OXYGEN

Dissolved oxygen (DO) content in water is measured using « membrane electrode. The DO
probe’s membrane and electrolyte solution should be replaced prior to the sanpling period.
Failure to perform this step may lead to erratic measurements.
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Calibration Procedure

1. Gently dry the temperature sensor according to i
2 Place a wet sponge or a wet paper towel on thy

3. Place the DO probe into the container withou brof ing i Etn the wet
sponge or paper towel. The probe must fit tightf§ ontainer to prevent the escape
of moisture evaporating from the sponge or towe %

4, Allow the confined air to become saturated.Jwi % ation occurs in
approximately 10 to 15 minutes). Duringg

6. Enter the local barome{{f8 Ao m of mercury) for the sampling
i ; must be determined from an on-site

obtained from the local weather services

¢ tlevation of the sampling location. [Note: inches
equals mm of mercury or consuit Oxygen Solubility at
o the SOP for conversion at selected pressures].

ate that the calibration is in progress. The instrument will
finute to calibrate. After calibration, the instrument should

ffing/run mode. Compare the DO mg/l reading to the Oxygen Solubility
sure chart attached to the SOP. The numbers should agree. If they do
e accuracy of the instrument (usually # 0.2 mg/L), repeat calibration. If

9. Remove the probe from the container and place it into a 0.0 mg/L DO standard (sce
note). The standard must be filled to the top of its container and the DO probe must fit
tightly into the standard’s container (no head space). Check temperature readings. They

must stabilize before continuing.
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Oxvgen Solubility at Indicated Pressure (conunued)

Temp Pressure  (Hpy
728 720 718 710 708 700 69% 690 mm
°C 2854 2825 2815 2795 2776 2756 2736 2717 in
0 1389 1380 1370 1361 12.51 13.41 13.32 13.22 tng/l
1 13.51 1542  13.52 1325 13.14 13.04 1295 12.8G
2 1315 1306 1207 12.38 12,79 1269 1260 12,51
3 12.81 12.7¢  12.63 12.54 1245 12,36 12.27 12.1%
4 12.47 12.29 12.30 12.21 12.13 12.04
s 12.15 1206 1198 1189 11.81 11.73
6 11.8¢ 1173 1168 1160 11.51 11.43
7 11.55 1147 1139 1131 1122 1114
8 11.26 1118 1110 1102 1095 1087
9 10,99 10.92 1084 1076 10.69
10 10.74 1066 1059 1051 10.44
11 1048 1030 1023 1024 10,18
12 10.24 1017 1010 1002 995
13 10.01 994 987 9.80 9.73
14 979 972 9.65 9.68 9.51 .
18 9.58 9.51 9.44 9.58 9.21 9.24
16 937 9.20 924 9.17 9.11 (
17 913 9.11 9.08 8.98
18 8.99 8.92 8.8G 8.80
19 3.81 8.74 8.68 8.62
20 8.63 8.57 8.51
2] 3 46 8.40 K34
22 8.30 8.24 8.18 .
23 8.15 8.09 7.74
24 7.99 7.94 7.65 7.59
25 7.85 7.79 751 7.46
7.37 7.32
7.28 7.19
g 7.12 1.06
7.10 7.00 6.94
6.98 6.93 6.38 6.82
6.36 6.31 6.76 6.70
6.70 6.70 6.64 6.59
6.83 6.58 6.53 6.48
6.53 6.48 0.43 6.38
6.42 6.37 6.36 6.27
: 6.31 6.27 6.22 6.17
6.3) 6.26 6.21 6.16 6.12 6.07
6.21 6.16 6.12 6.07 6.02 5.98
6.11 6.06 6.01 597 5.92 5.87
6.01 5.96 5.92 5.86 5.83 5.78
591 5.87 582 5.78 573 5.69
582 577 5.73 5.69 5.64 5.60
. 573 569 5.65 5.60 5.50 5.51
44 572 5.68 564 559 5.58 5.51 5.46 3.42
43 5.64 5.59 5.55 5.51 547 542 5.38 5.34

Source: Drafl EPA Handbook of Mcthods for Actd Deposiion Studies, Ficld Operations for Surface Water
Chemisuy, EPA/600/4-89/020, August 1989.
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10. Wait until the “mg/l DO” readings have stabilized. The inst
mg/L or to the accuracy of the instrument (usually = 0,2 mg/L),
reach these values, it will be necessary to clean the pf¥ii
electrolyte solution. If this does not work, prepa
measures do not work, contact manufacturer. 2

sirument cannot
membrane and _

Note: To prepare a zero mg/L DO standard follé
Methods (Method 4500-O G). The method basi to add excess sodmm sulfite
(until no more dissolves) and a trace amount of o

container must be completely fiiled (no head spége).
sampling event. If some of the solution is 1ostduri

e
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Wi, o

5. Select monitoring/run mode. The reading shot
specifications. Ifit does not, re-calibrate. If reads
calibration, consult manufacturer.

6. Read the specific conductance on the insty
conductance value on the standard. Thed8g ] : Rree with the standard
within the manufacturer’s specificatig s"" e re-calibration does
not correct the problem, the probegiay nee@ i $#8erviced by the instrument
manufacturer. . f

4-'

The oxidation/reduction potential is the electrometric difference measured in a solution betwesn
an inert indicator electrode and a suitable reference clectrode. The electrometric difference is
measured in millivolts and is temperature dependent.
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Calibration or Verification Procedure

1. Allow the calibration standard (a Zobell solution ;"!
temperature.

2. Remove the probe from its storage container,
3. Select monitoring/run mode.

4. While stirring the standard, wait for the prob¥#f; ! bilize, then read the
temperature. :

S. Look up the millivolt (mv) value agfHH 2 Fer hehillivolt versus

temperature correction table usually G dsgdttle or on the standard
instruction shect. You may need® interpgféte mil i '
Select “calibration mode”, t 3 . 1{1er the -)'
the instrument. 5

ian st the standard. If they do not agree within the
fit, the instrument will need to be re-calibrated by the

more photo -electric detectors placed ninety degrees to the path of the light source.

Some instruments will only accept one standard. For these instruments, the standards will serve
as check points.

wpar”
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Calibration Procedures

1. Allow the calibration standards to equilibrate at th
commerciafly available polymer primary standardsd --.,
however, the standards can be prepared using Fy
Method 180.1.

tes are not scratched
f the cuvette is

ment wal not accept a second standard. If
ead standard value to within the specifications of the
nge of scales, check each range that will be used

" en 20 and 00 NTUs, calibrate according to manufacturer’s
ration if instrument does not accept a third standard If

......

All calibration records must be documented in the project’s log book. At a minimum, include
the instrament manufactwrer, model number, instrament identification number, standards used to

calibrate the instruments (including source), calibration date, and the instrument readings.
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Turbidity - Methods for the Determination of Inorganic
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8. Z4. S P CHIN Us zZF&
Oxygen Solubility at Indicated Pressure
Temp. Pressure (M)

760 755 750 745 740 733 730  mm
°c 2992 2972 2953 2933 2913 289 2874 in
0 14.57 1447 1438 1428 14.18 1409 1399 mght
1 14.17 1408 1398 13.39 13,79 13,70 136l
2 1379 13.70 1361 1352 1342 1333 13.24
3 1343 1324 1325 13.16 13.07 12-98 12.90
4 13.08 12,99 1291 1282 1273 1265 12.56
5 1274 1266 [2.57 1249 1240 1232
6 1242 12.3¢ 226 12,17 12,09 12,01
7 12,11 12,03 1195 (L.87 IL79
8 11.81 1173 1165 1157 11.50
9 11.53 1145 1138 1130 11.22
10 11.28 11.19 11.11  11.04 1096
1 10.9¢ 1092 1084 1077 10.70
12 10.74 1067 1060 1053 10.45
13 10.50 1043 1036 1029 10.22 .

14 10.27 1020 1013 10.06 1000 9.93%

15 1005 998 9.92 9 85 9.78

16 983 976 970  9.63 N
17 963 957 9.5 944 '
18 9.42 9.27 9.20 9.24

19 9.24 9.18 9.12 9.40s8

20 9.06 9.00 8 94 8.8

21 888 882 876 83

22 8.71 865 859 ;

23 8.55 3.49 :

7.60

747
7.34
7.22
7.10
6.98
6.87
6.76
0.65
6.54
G.44
6.35
6.24
6.14
6.04
5.95
5.86
577

7.54
742
7.29
7.16
7.05
6.93
6.82
6.71
G060
6.49
6.40
6.29
6.19
6.09
6.00
5.91
5.81
572

Svurce: Dralt EPA Handbook of Methods for Acid Deposition Studies, Field Opcrations for Surtace Water

Chemistry, EPA/GON/4-89/020, August 1989,

(Continued)
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Oxygen Solubility at Indicated Pressure (continued)

Temp. Pressure  (Hp)

725 720 715 710 705 700 695 690 mm
°C 2854 2835 2815 2795 2776 2756 2736 2717 in
0 1289 13.80 1770 1361 1351 1341 1332 13,22 mgl
1 1751 1542 1333 1323 1314 13.04 1295 12.86
2 1315 13.06 1207 12.88 12,79 12.69 12.60 ]2.51
3 12.81 1273 1263  12.54 1245 1236 1227 1218
4 1247 1229 1230 1221 12,13 12.04 1195
s 1215 12.06 11.98 11.89 IL1.81 1177 11.64
6 11.84 1173 11.68 11.60 11.51 11.43
7 1155 1147 1139 1131 1122 1114
8 11.26 1118 11.10 11.02 1095 10.87 B
9 10,99 1092 1084 1076 1069 10.6]%s
10 10.74 1066 1059 1051 10.44 10.35¥
11 1048 1040 1023 10.28 1018 1013
12 1024 1017 1010 1002 995 98
12 10.01 994 9.87 9.80 9.73
14 9.79 972 9.65 2.68 9.5]

15 9.58 9.51 9.44 9.58 921

16 937 9.20 924 917 9.11

17 9.18 9.11 9.08 8.98

18 8.99 8.92 8.86 8.80

19 381 874 8068 8.6

20 8.63 857 8S1  B8.45 %

21 846 840 R34 8283

22 8.30 8.24 8.18 848

23 8.15 _ .
24 7.99 7.65 7.59

Source: Drafl EPA Handbook of Mcthods for Acld Deposition Studies, Field Operations for Surfacc Water

805 803 2
7.94 78855482

7.51 7.46
737 132

728 719
712 1.06
7.00  6.94
6.38  6.32
6.76  6.70
6.64  6.59
6.53 6.48
6.43 0,38
636 6.27
6.22  6.17
6.12 607
602 598
592 587
5.83 5.78
5.73 5.69
5.64 560
5.56 5.51
5.46 3.42
538 534

Chemisuy, EPA/600/4-89/020, August 1989.
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APPENDIX O. FIELD ANALYTICAL METHODS REPORTING LIMITS
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APPENDIX O. o
FIELD ANALYTICAL METHODS REPORTING LIMITS

TEST KIT REPORTING LIMITS
ENSYS PCB test kit for soils 2 ppm as Aroclor 1254
HACH Ferrous Iron Test Kit for groundwater 0-3.00 mg/L

(1,10 Phenanthroline)

HACH Sulfide Test Kit 0-0.600 mg/L
(Methylene Blue)
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