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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 Dnmi Superfiind 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 
duringfield 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 Deflnition/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 ofthis 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 fiiture 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. 

V... 
Three field activities will require the services of subcontractors to support field work: test pit 
excavation, surveying, and waste disposal. The specific requirements ofthe 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) 
Piezometer Installation ~ September 1998 (less than 1 week) 
Piezometer Water Elevation Measurements ~ One roimd 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) 
First Round ofGroundwater Elevation Measurements and Sampling ~ June 1999 
(2 weeks) 
Second Round of Groundwater Elevation Measurements and Sampling — October 
1999 (2 weeks) 

V 



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

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 thefield 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 thefield 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. OLMOl.O including revisions 
OLMOl.l through OLM03.2. (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.L (U.S. 
EPA, 1996a) 

•	 Contract Laboratory Program, Statement of Work for Inorganics Analysis (Multi­
Media/Multi-Concentration). Document No. ILMOl.O including revisions ILMOLl 
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. 

V. 
In order to achieve the DQOs, a combination of laboratory services andfield 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 aflow-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. Thefield 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 
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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 n 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 persoimel 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 offield and laboratory activities will be required for the duration of the work assignment. 
Documentation such asfield 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 thefield during each ofthe teclmical assistance sampling events. 
As described m 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 tum-around tune of 35 days from laboratory receipt of the last sample for each SDG is 
required. The RAS laboratories provide the raw data (including instniment 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 tum-around tune 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 irom the marsh. These two types of analyses will require a 14 day tum-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: 
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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 

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

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

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

Sample preparation logs 

Copies ofthe 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 then* 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 thefield 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 B ARC AD wells, using the EPA low flow sampling technique 

V,,	 (Appenidx T). Prior to collecting samples, synoptic groundwater elevations will be measured at 
each ofthe 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, 1996c) 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 onfield 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 ANALVSES AND QUANTmES FOR THE SURFACE AND SUBSURFACE SOIL AND SEDIMENT SAMPLING LOCATIONS 
DAS Analyses j RAS Analyses | 

14 day TAT High Moisture Method 
Pesticides/ Volatile Pesticides/ Hexavalent Semivolatile 

PCBs Organics PCBs (14-day TAT) Metals Chrotnium Organics Metals 
ENVIRONMENTAL SAMPLE .S: 

Surface and Subsurface Soil Sa impling: 
Upland Soil Locations 

Test Pits 60 60 60 60 
Additional Test Pits 6 35 

South of the Fence Area 
Surface Samples too 100 100 100 
Additional Surface Samples 6 6 

Field Collected QC Samples': 
Trip Blanks 10 
Equipment Blanks 5 5 1 5 8 
Field Duplicates 11 n 1 11 14 
PE Samples 11 11 11 14 
Matrix Spike 11 11 1 11 14 
Matrix Spike Duplicate 11 11 11 

1

1

 Subtotal: 

 Nuniber of ({DCs: 

209 

11 
m
i i -

i) 
0 -

6 
b 

IS 
1 

209 

11 
251 
14 

Sediment Sampling: 
Phase 1 

Marsh Locations 100 100 
ON Field Collected QC Samples ': 

Equipment Blanks 7 
Field Duplicates 7 
PE Samples 7 
Matrix Spike 7 
Matrix Spike Duplicate 0 

j Subtotal: 6 0 135 128 6 A 0 

1 Number of S M s  : A A •7 7 6 1 A 6 
P h a s e  ! 

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 IJuplicate 4 0 

[ Jiubtotal: 0 0 76 i  i 0 0 0 
1 Number of ^bCs: • fl •• 6 • 4" i 6 6 0 

1 

1 GRAND TOTAL:| 209 219 205 194 15 1 209 251 1 
1 

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 PE - Performance Evaluation RAS - Routine Analytical Services 
- Polychlorinated Biphenyls QC - Quality Control SDG - Sample Delivery Group (7 ) u 



n 


TABLE 2-1. SUMMARY OF SAMPLE ANALYSES AND QUANTITIES FOR THE GROUNDWATER SAMPLING LOCATIONS 

DAS Analyses | RAS Analyses | 

Total Homolog/ Low Cone. 
Organic Cong Spec Nitrate/ Volatile Pesticides/ 
Carbon Alkalinity Methane Ethane Ethene PCBs Sulfate Nitrite Chloride Organics PCBs 

E N V I R O N M E N T A  L S A M P L E S  : 

G r o u n d w a t e  r S a m p l i n g  : 

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 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 

1 Subtoul: 37 3? 47 47 47 15 44 44 44 55 15 
1 Number of yiWis: 2 1 2 2 2 1 3 3 "• 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 

1 Subtotal: 37 39 47 47 47 U 44 44 44 55 0 
1 Number of i lbiis: 2 J . . 2 2 2 0 3 3 3 3 0 

1 
[ " GRAND TOTAL: 74 78 94 94 94 1 15 88 1 88 1 88 1 110 1 IS 1 

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 PCBs - Polychlorinted Biphenys QC - Quality Control 
Cong Spec - Congener Specific PE - Peformance Evaluation RAS - Routine Analytical Services 
Homolog - Homologue 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 usingfield 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 ofthe 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 southem portion ofthe 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 
tumaround 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 ofthe 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 
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(AFBCA, 1997). The piezometers will be installed in the wetland to evaluate die 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 ofthe 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 ofthe 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 measurmg 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 thefield logbook and/or onfield 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. 

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 fi"om 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 andfield parameter measurements will be recorded in thefield 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. 

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

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 hi 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 hi 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 hi Appendix F. Purging and sampling 
information and field parameter measurements will be recorded in the field logbook and/or on field 
forms located hi 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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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 ft3 = 7.48 gallons) as follows: 

screen volume (gallons) = Tir2 L (7.48 gallons/ft3) 

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" I.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 HOPE "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 hi 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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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. 

8.	 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. 

9.	 During purging and sampling, observe the flow of groundwater in the sample 
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. 

10.	 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). 

11.	 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 within 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 especialljrimportant for those wells where samples 
will be collected for analysis of toxic PCB congeners and total homologues, as the 
method is extremely sensitive. 

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

13.	 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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Methane 
Ethane 
Ethene 
Volatile organics 
Alkalinity 
Chloride / Sulfate / 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. 

14.	 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. 

15.	 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. 

16.	 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. 

17.	 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 tor 
metals 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 pits, 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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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.	 Verify that the excavation equipment is properly decontaminated and situated at the 
intended test pit location. 

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

5.	 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 off site 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. 

5a. 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 hi duplicate sample collection. 
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6.	 The geologist will use the test pit log form (Appendix C) to record the dimensions 
of the test pit and describe the materials encountered. 

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

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

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

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

5.	 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. 

5a. 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. 

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

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

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

9.	 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 hi 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 hi 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 
hi 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 hi 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 
me 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 mat 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. OLM01.0 including revisions 
OLM01.1 through OLM03.2. (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). DocumentNo. ILM01.0 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 1-1. 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 pre-cleaned (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-empty ing 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 n. 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 n 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-l) 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 
•	 Coordinates equipment for field activities 
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APPENDIX C. DOCUMENTATION
 

A simple program designed to ensure that field performed analyses yield valid, useful data is 
summarized in Table C-l. 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-l. 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 and in-process samples 
to conditions and using daily sample 
requirements specified inventory 

Verify incoming field Maintain daily count Field sampling team 
data and sample of incomplete items 
completeness 

Verify completeness Review daily Field team leader 
of field logbooks (or designee) 

Review field calibration Perform as necessary Field team leader 
criteria and record (or designee) 
test calibration 
acceptance 

Ensure all data forms Review and check off Field team leader 
are properly completed during each sample (or designee) 

collection 

Verify all field Review requirements Field team leader 
generated QC samples and confirm sample (or designee) 
were collected as required collection 
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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.I 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 die 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-l. 
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: 

• pH/ORP meter • PID • 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: 

• Bailers 
• 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 die 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 die field water sources for tap, DIUF, and HPLC-
grade water. 

FIGURE C-l. 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 

FIGURE C-2. FIELD LOGBOOK INFORMATION - GROUNDWATER SAMPLING 

C-5
 



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

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 

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 

•	 Ah* 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 hi 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.) 
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•	 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 die completion of data entry in each of die above-mentioned logbooks, field data forms 
may also be completed and filed in a three-ring notebook dial are maintained for different field 
activities. 

The field data forms may include die following: 

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

•	 Groundwater elevation data sheets 

•	 Monitoring well sampling data sheets 

•	 Surface and subsurface soil sampling data sheets 

•	 Sediment sampling data sheets 

•	 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 C-4 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 odier 
project requirements will be documented in die 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 arrival? Yes / No PID Read inqs (ocm) 
Breathing Zone Well Headspace 

Well Diameter: inches •*• 12 = ft (dia) 

Depth of well from T.O.C. ft Deoth 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 qal Volume of standing water gal 

Purging Method Purge: Time Start End 

Water Flow 
Level Eh Sp. Cond. Temp DO Turbidity Rate 

Time ffeeti pH (us/cm) fC) (ma/n (NTLH (ml/min^ 

Initial Reading 

Final Reading 

Sample Collection: Time Start: End: Samples Preserved: Yes / No 

Sample Characteristics (circle all applicable) 

Describe odor none sulflde 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 C-4. MONITORING WELL SAMPLING FORM (PAGE 1 of 2) 
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Metcalf & Eddy, Inc. Sediment Sampling
 
Engineers Sheet
 

PROJECT:
 

DATE: J# SAMPLE ID:
 

LOCATION DIAGRAM: SAMPLE ID:
 

SEDIMENT SAMPLE DESCRIPTION: 

SURFACE WATER CONDITIONS: 

WATER BODY ID: 

SAMPLES COLLECTED: 

NOTES: 

SAMPLERS: DATE: 

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

Job Name:

Well ID:

 Job No.:

 Date Sampled: 

 Samplers: 

Time 
(military) 

Water 
Level 
(feet) pH 

Eh 
(mv) 

Conductivity 
(us/cm) 

Temp 
(°C) 

DO 
(mg/L) 

Turbidity 
(NTU) 

Flow 
Rate 

(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 

EQUIPMENT OPERATOR FINISHED 

PIT/TRENCH DIMENSIONS WEATHER GROUNDWATER (DEPTH) 

SAMPLING METHOD DECON USED TOP OF ROCK (DEPTH) 

TEST PIT EXCAVATION PROFILE SCALE 

LOCATION OF TEST PITS 

SAMPLE COORDINATES 

D D 

1 2  3 4  5 6  7 8 9 1  0 1  1 1  2 1  3 1  4 1  5 1  6 1  7 

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.I 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.I.I 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.I.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: 

• 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-l. 

D.I. 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 MAX699 - TOTAL METALS 
AAL96 - EXTRACTABLE MAX699 - TOTAL METALS 
AAL96 - EXTRACTABLE MAX699 - CYANIDE 
AAL96 - EXTRACTABLE MAX699 - CYANIDE 
AAL96 -VGA MAX699 
AAL96 -VGA MAX699 
AAL96 MAX699 
AAL96 
AAL96 
AAL96 

ORGANIC SAMPLE NUMBERS INORGANIC SAMPLE NUMBERS 

DAS Sample No.
 
DAM 678
 

DAS Sample No.
 
DAM 678
 

DAS Sample No.
 
DAM 678
 

DAS Sample No.
 
DAM 678
 

DAS SAMPLE NUMBERS 

FIGURE D-l. EPA CLP RAS AND DAS SAMPLE NUMBERS 
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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.I. 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.I.1.4 Traffic Report/Chain of Custody and Chain of Custody. For inorganic and organic 
analyses, TR/COCs (Figures D-3 and D-4, 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 
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CUSTODY
 
4V//? 

TZTTZ Signature •was Aaoisno 

*U.S. GPO:!995-602-056 

Case# Station Location 

CLP Contractor Samole #
 
Sample #
 

Samoling ! Samoiing
 
Month/Day/Year Time
 

i 

Matrix (Designate. 
: Comp. ' Grab 

Preservatives used HC! • HNO3 iother; Specify: 

Yes : No 
(Circle Onei 

AMAI vccc II CHECK BOX THAT APPLIES 
ANA s,tt> 1 TO THIS SAMPLE BOTTLE 

'.ow/Med SOW VOA Organics 

Low/Med SOW Semi-VOA Organics 

Low/Med SOW Pest/PCBs 

Low Cone SOW VOA Organics 

Low Cone SOW Semi-VOA Organics 

Low Cone SOW Pest/PCBs 

Low/Med SOW Metals 

Low/Med SOW Cyanide 

Low Cone SOW Metals 

Low Cone SOW Cyanide 

Other: 

TagNo 110103 

Sampler(s) Signatures 

REGION I 

UJ
 

o 
UJ 
o 

I
oc 
Q.
 
_J
 

UJ 

I
I
 
UJ

Q 

E* 

FIGURE D-2. EPA CLP SAMPLE TAG AND CUSTODY SEAL 
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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.I.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.I.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 CLASS 
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 Upon completion of a sampling event, copies of all TR/COC and a copy of the 
appropriate data quality 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 separate Form should be completed for oca sampling event. Refer to Attachment A for instxucnons on completing this form. Attachment 3 for i complete list 
of the parameter codes ind Attachment C for an examole of a completed form. 

1. EPA Program: TSCA CERCLA RCRA DW NPDES CAA 
Other 
Projected Ducts) ot Sampling 
EPA Site Manager 
EPA Case Team Memoen 

-• QAPjP Tide and Revision Date 

Approvec bv: 
Title of Approving Offical:
"J other than EPA. record date approval aumonry was aelegated 

EPA Oversight Project (unit one) Y N " 
Confirmatory Analysis for Field Screeaing Y N U 
Are comparability crnena documented? Y N 

3. a. Matrx Code' 

b. Parameter Code* 

c. Preservation Code1 1 

d. Muivncal Services Mechanism 

« No af Samolc Locations 

Field QC: 

f. Field DuDiicne Pun 

g- Eouroment Blanks 

h. VOA Tno Blanks 

i. Cooler Temoerature Blanxs 

J. Bottle Blanks 

k. Other 

1. PES sent to Ltboracorv 

Laboratory QC; 

m. Reagent Blank 

a. Duolicate 

0. Mamx Soike 

P- Matrix Soike Duolicate 

q. Other 

4. Site Informanon 
Site Dimensions 
List all potentially contaminated mamc .es 
Range of Depth to Groundwaicr 
Soil Types: Surface Subsurftce Ot her 
Sediment Types: Stream Pond Eso aary Weuanii Other

Site Name 
Sue Locaoon 
Assigned Site Laonue/ Longitude 
CERCLA She/Spill Identifier No. 0 
Phase: ERA SA/S1 pre-RI RI (ph. ase I. stc.j FS
(circle one) Other 

Date of Aoprovai: 
 Orgaiuzanon'­

ilnduae Operaole Unit) 
 RD RA post-RA 

ype of EPA Oversight (circle one) PRP or ?r Other 
EPA Oversight or Confirmatory: 7, splits 

1 ! 

 Ejpeced Sou/Sedunent Moisoire Contenti Hign Low 

When multiple matrices will be sampled during a sampling event, complete Sections 5-10 for each matrix.

5.	 Data Use (circle all that apply) Site Investigation/Assessment PRP Determination 
Nanire and Extent of Contamination Human and/or Ecological Risk Assessment 
Engineering Design Remedial Action 
Post-Remedial Action (quarterly roonitormj) 

 Matrix Co< le-

Removal Actions 
Remediation Alternatives 

Other 

FIGURE D-6. DQO SUMMARY FORM (PAGE 1 OF 2) 
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DQOc_ 

Complete Table if applicable 

COO Acnon Lenli Analvncal Mediod-OuanBonon Limits 

Method (circle technique)	 Bailer Low flow pump (Region I method: Yes No) Peristaltic Pump 
Posmve Displacement Pump Faucet or Spigot Other 
Split Spoon Dredge Trowel Other_ 

Sampling Procedures (SOP name. No.. Rev. >. and date) 
List Background Sample Locations " 
Circle: Grab or Composite
 
"Hot snots' amnled: Yes No
 

Field Dan (circle) ORP PH	 Specific Conducance Dissolved 0: Temperature Tumidity 

Other 

Analytical Metfaods and Parameters 

Method lide/SOP name Memod/SOP Revision Date Target Parameters 
(VOA. 5V. Pen/PCB. Mealt. ec.i 

10.	 Validation Cntena (aide one) 1. Region I. EPA-NE D«o VaJidadon Funcdoml Guidelines for Svaluamn Hnrironmenal Ajalvses. Part fl, IH
 
or IV
 
2. Ottoer Approved Validation Criteria: — 

Validanon Tier (circle one) t H m Panial Tier ffl: _____ 
Company/Orpoianon Performing Daa Validadon float or Suoconaacfflr (cacle one) 

11. Company Nxrne^	 Contract Number 
Connac: Name (e.j. START. RACS. etc.)_ Work Assimneiu No.
 
Person "omplenng Form/Tide 2 "Date of DQO Summary Form Compienon_
 

Matrix Codes1 - Refer to Attachment B, Pan I 
Parameter Codes1 - Refer to Attachment B, Pan n 

Preservation Codes3 

1. HCl topHS2	 7. 
2. HNO,	 S. Freeze 
3. NaHSO.	 9. Room Temperature (avoid excessive heat) 
4. H.SO.	 10. Other (Specify) 
1. Cool tt 4-C (± 2*) ' N. Not preserved 
6. NaOH 

* - To supplement Matrix Codes and/or Parameter Codes contact the QA Unit 

FIGURE D-6 (CONT'D). DQO SUMMARY FORM (PAGE 2 OF 2) 
D-ll 

M E T C A L F A E O O Y 



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.I.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 hi sample identification. The samples are packaged to prevent 
breakage and/or leakage, and the shipping containers are labeled hi 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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FIGURE D-7. EPA REGION I WEEKLY DAS SUMMARY FORM
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DAS DATA RECEIPT NOTIFICATION 

Site Name: 

Contractor/Contract: M&E/ 

DAS No: 00 

SGD No. DAM 

Lab Code: 

Lab Name/Location: 

Number of Samples: One. PE& Blanks) 

DAS Sample Numbers: DAM 

Ship to Lab Date: 

Data Package Receipt Date: 

CSF Receipt Date: 

Parameter 
(from Look up 

Table) 

Matrix 
(from 

Look up 
Table) 

Sample 
Count * 

Associated 
PE 

Sample 
Numbers 

Associated 
Field 

Duplicates 

Associated 
Lab 

Spike/ 
Duplicates 

Associated 
MS/MSD 

Associated 
Blanks 

(Inc. Type) 

* 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.I.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. 

•	 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. 

•	 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. 

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

•	 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.I.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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FIGURE D-ft FEDERAL EXPRESS AIRBILL FOR NON-HAZARDOUS MATERIAL 
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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 

•	 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) 

•	 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.I.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 CLASS 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 

D-18
 



ron MUM unmet Mrranunwr innir ;< cwiucrro mi jmM «» w»*ct; » MI« «» fici-uf nm nta 

f~; ^l»«n»ir»»«afa*«aN> piH »• »v«, (Mb lea fw riMC^OTCM
 
LJ *««AC«auM»MI«VMM LjMlt«GOM<M«MMMM* LJ '4« UWi ̂ M *«««• MO*
 

3 uurm unifatr „.„__ 
^ f «^M 
I& tSX2r^^£oin7^.._.__Q sy y^fr?? u««g 

,-%.%-v
 
SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES/DANGEROUS GOODS 2012129490
 

CHECK ONE ̂  3 19CFR C IATA/ICAO (TYPE OR PRINT) 

IF ACCEPTABLE FOR PASSENGER AIRCRAF- THIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN. OR INCIDENT 
TO RESEARCH MEDICAL DIAGNOSIS OR TREATMENT 

I HEREBY DECLARE THAT THE CONTENTS OF THIS CONSIGNMENT ARE FULLY AND ACCURATELY DESCRIBED ABOVE BY PROPER SHIPPING 
NAME AND ARE CLASSIFIED. PACKED. MARKED. AND LABELED. AND ARE IN ALL RESPECTS IN PROPER CONDITION FOR TRANSPORT BY AIR 
ACCORDING TO THE APPLICABLE INTERNATIONAL AND NATIONAL GOVERNMENT REGULATIONS 

i^ 

FIGURE D-10. FEDERAL EXPRESS AIRBILL FOR HAZARDOUS GOODS 
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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.I.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.I	 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.I.I 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 hi the Site Safety and Health Plan (SSHP; M&E, 1998). 

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

E.I.2 Cleaning Materials. The materials used throughout the cleaning procedures outlined in 
this document may be dangerous if improperly handled (Table E-l). 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 hi 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. 
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TABLE E-l. TYPICAL MATERIALS USED FOR EQUIPMENT
 
DECONTAMINATION
 

•	 Aluminum Foil • Personnel Decontamination Soap (for hands
 
and face)
 

• Bottle Brushes •	 Personnel Decontamination Brush 

• Equipment Decontamination Basin •	 Personnel Decontamination Basin 

• 2.5-5-Gallon Carboy (for Tap Water) •	 Plastic Sheeting 

•	 Non-Phosphate Laboratory Detergent • Polyethylene Wash Bottles
 
Liquid
 

•	 Non-Phosphate Laboratory Detergent, • Tap Water
 
Solid
 

• Organic Solvent (Pesticide Grade) •	 Teflon Wash Bottles 

• Nitric Acid (Reagent Grade) •	 Trash Bags 

• DIUF Water •	 Trash Barrels 

•	 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. 

•	 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 die 
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.I.I). 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.l.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 die 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 tihat 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 paniculate matter or surface film.' 

2.	 Rinse the equipment thoroughly with tap water. 

1. If the sampling equipment has been 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 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.2 

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 paniculate matter or surface film.3 

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.I.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.I.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-l 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-l, 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 Kl-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 jmist 
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: 
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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 (NaSO3) 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 (HC1) needed to bring the pH to less than 2. The number of drops 
of concentrated HC1 needed hi 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 HC1. 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 (H2SO4) needed to bring the pH to less than 2. 
The number of drops of concentrated H2SO4 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 H2SO4. 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 (HjSOJ. 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. _D_o_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. 
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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 
YSI6820 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 
HACK Ferrous Iron Test Kit (1,10 Phenanthroline) 
HACH Sulfide Test Kit (Methylene Blue) 
HACK 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 

G-2
 



APPENDIX H. DISPOSAL OF STUDY-DERIVED WASTES
 





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

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.I 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 I. 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 1-1. 

1.1 FTELD GENERATED QC SAMPLES 

Quality control samples that will be collected hi 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. 

1.1.1 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. 

1.1.5 Matrix Spike/Matrix Spike Duplicates 

Matrix spike and matrix spike duplicates (MS/MSDs) are a QC requirement performed by the 
laboratory as discussed in 1.2.5. 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. 

1.1.6 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. 

1.1.7 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 1-1. 

1.2.1 Laboratory Control Standard 

A laboratory control standard (LCS) 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. 

1.2.4 Laboratory Replicates 

One sample for approximately every 20 samples or every batch of samples supplied 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 precision; 

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 

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 reviewJs 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
 
PREVENTATFVE 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-l 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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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 
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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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TECHNICAL GUIDANCE 

FOR 

HANDLING, PACKAGING, AND SHIPPING OF ENVIRONMENTAL SAMPLES 

AND SMALL QUANTITIES OF HAZARDOUS MATERIALS 

1. 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. 
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2.	 SCOPE 

This document establishes guidance for determining the proper control of 
environmental samples and small quantities of hazardous materials. Environmental 
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 snipping 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). 

•	 Packaging. 

•	 Marking and labeling. 

•	 Preparation of shipping papers and accompanying information. 

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

3. RESPONSIBILITIES 

3.1	 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. 

3.2	 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, handling, 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 Gxpotition - AD R*bu Knovtd 



604.010 
Samples/Hazmat Shipping 
Date: July, 1993 
Page 6 Revision No. 2 

3.3	 AWT Shipping Personnel (Held 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, handling 
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 CPU 171.8 Hazardous Material Definition and Other Definitions and 
Abbreviations 

49 Cre 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 
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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 (I AT A): 

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

5. 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 
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CFR 173.2. The defining criteria for the nine DOT hazard classes and various 
divisions are outlined in brief as follows: 

Explosives 

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 
negligible probability of accidental initiation or propagation. 

Gases 

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. 
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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 LCjo value not more dian 5000 ml/in3 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, LCjo > 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: 

PG I - boiling point (bp) <J95°F (35 °C) 
PG II - 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 
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Flammable Solid 

Class 4; Detailed definition 49 CFR 173.124 

4.1 Flammable Solids: 

(a) 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 

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 H2O2 with structure H-O-O-H, one or 
both of the hydrogen atoms being replaced by an organic material. 
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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 LDjo (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 LDjo -S 5 mg/kg 
PG II - oral LDjo >5, £50 mg/kg 
PG III - oral LDjo >50 mg/kg 

acute dermal LDX (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 LD*, >200 mg/kg 

inhalation toxicity — 

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

PG I ~ <0.5 mg/L 
PG II - £0.5, < 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 LCjo, with LCjo not 
more than 5000 ml/m3. Packing Group and Hazard Zone 
based on saturated vapor concentration V, as follows: 

PG I Hazard Zone A - V £ SOOLCjo and 
£200 mL/m3 
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PG I Hazard Zone B - V > 10LC» and 
< ILiter/m3 and not Zone A 

PG II V > LCjo and 
<3L/m3 and not PG I 

PG III V 0.2LC» and LCX 
<5L/m3 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 Pan 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. 

6.	 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)(ll) 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. 

6.2	 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. 
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6.3 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 hazard classification is listed there. Figure 1 
(Logic Diagram) presents an overview of the decision process to determine the 
classification for a material that is not listed by r^me in the Table. (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 
lexicological 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. 

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

No
 

2. Is the material explosive? This does not include
 
flammable gases or liquids that merely font
 
explosive mixtures with air.
 

3. Is the Material a compressed gas? Flanwable or
 
poison? Note that calibration gases that are ppm-

levels in nitrogen or air Mill be neither
 
flanmable nor poisonous, as a rule.
 

iNo
 

4.	 Is the material a poison or infectious substance by 
DOT rules? See outline in Section 5. For toxicity 
values, see N10SH RTECS. Consult toxicologist or 
industrial hygienist as needed. 

No
 

5. Is the material a flammable solid? See Section 5
 
outline -- do not confuse f I amiable solids with
 
ordinary combustible solids like Mood and paper.
 

No
 

6. Is the material a fli Ble liquid or tible
 
liquid?
 

INo
 

7. Is the material an oxidizer or an organic peroxide?
 

No
 

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

9. Is the material shipped at elevated temperature,
 
a hazardous waste, a marine pollutant, an oil, or
 
an RQ of hazardous substance even though it doesn'
 
meet the definition of any above hazard classes?
 

Yes Class 7. Radioactive Materials and articles
 
—*»• are beyond the scope of this guide.
 

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

Yes Class 1. Explosives not named in the Table cannot
 
——a> be shipped until given a tentative approval by a
 

lab or agency. See 49 CFR 172.102 (special
 
provision 113) t 49 CFR 173.56.•
 

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

2.1 Flammable compressed gas
 
2.2 Non-flamnable non-poisonous compressed gas.
 

Yes 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.**
 

Yes Class 4. See divisions in Section 5. See
 
a> details in 49 CFR 173.124 for final selection.
 

Chemist assistance may be needed to distinguish
 
organic peroxides from self-reactive.*
 

Yes Class 3. Flamnable liquids that are also corrosive
 
fc» or poisonous may require assistance to determine
 

classification in accordance with 49 CFR 173.2a.
 
"Combustible" class does not precede any other.*
 

Yes Class 5. This class will usually precede poison or
 
——1» corrosive classification per 49 CFR 173.2a.*
 

Yes Class 8. This class may precede the lower-ranking
 
m» divisions of poison or oxidizer, for a material
 

that meets two or more class definitions.
 
(49 CFR 173.2a>*
 

Yes Class 9. "Other" class. Do not use this class
 
t» for "hazardous waste" unless the material meets
 

the RCRA definition of hazardous waste.*
 

* In siI cases, determine also whether the
 
material is s hazardous substance, i.e., whether
 
it contains more than the M of a substi
 
listed in 49 CFK 172.101 Appendix A.
 

"Not Hazardous" for shipping purposes. 



ADDITIONAL NOTES ON FIGURE 1 

Block 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. 

Block 2: Explosives are unstable materials. Unknown materials found at a site must be 
characterized to the degree that an explosive property would be known before they 
are shipped. Flammable testing would be done initially by use of a very small amount 
of material at a location well-isolated from the bulk of unknown material. 

Block 3: 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. 

Block 4: Note that classification is based on acute toxicity ­ not on chronic toxicrty. 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. 

Block 5: 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. 

Block 6: The DOT definition of "flammable liquid" has been modified and now agrees more 
closely with the definition of the "ignrtable" 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. 

Block 7: Note that when a material meets the definition of 5.2 (organic peroxide), that 
classification precedes all others. 

Block 8: 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. 

Block 9: 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. 

Uncertainty - 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)(ll).] 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 5 
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 hi 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 name "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 "neat" 
(undiluted) chemical substance. A sample with parts-per-million levels of 
methylnaphthalene would be "nonhazardous" for transportation purposes. 

Substance. Regardless of whether the material (to be transported) 
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 constitute 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: 

Reportable Quantify Concentration 
5000 Ibs 10% or 100,000 ppm 
1000 Ibs 2% or 20,000 ppm 
100 Ibs 0.2% or 2000 ppm 
10 Ibs 0.02% or 200 ppm 
1 Ib 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 hi 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. 

Uncertainty - very highly WHtfl"1^113^ samples as hazardous 
Problems may arise when the AWT Shipping Personnel do not know what 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)(ll). 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 Uncertainty -- 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. 

Capyofhl 1993 AWT Capontioo - AD Righu Runv*d 



TO t^fn KM OMCnoui sOCtt v~nm 3* ' «**»« n* covTwWi u 
'•* *rr«Mr<OMk Ml eft*.! .<)• IMMffcIS re */Mr"«CO««e fet «M V J 

OU5S7/OWS' OUi MC *3» 53tt TOU fRff 

1127^ 2flb333M35b 

1* 
f o^ low V*—* **-**-* *• ••' 

Bradley S. Rodgers ,617r246-520 NET Cambridge Division < 617'890-7367 
Co"-«»f •"» 

KtTCALF 6 EDDY
 12 Oak Park 

30 HARVARD HILL
 
Or Bedford WT Cff730 MAK.EFIELC MA 0 1 8 8 0 
rout Mrrc/uut tuwc wwiao rnKMuraniHune 

008603-0093 ft 
W! 

V
 

c 
O*c« JHO 'Ossi C*o ««o 9 

Oa/VDII' AMI SffCMt MMX.OK SBMCf CONOmMS OSUAED MUUf ^k— 
i xgwwi 

S
1 86 Ib $5,000 DKIV*O wut Cn>>9« 

O» ' 

OwZ Toai Taui 

nmiiri ~TT n i- -n "-rrmi "1— 
„ r i
 
10 U
 

IHSTHiXTIQtS oTKfnjucw sw»e— -I 
SIGNATURE RELEASE UNAVAILABLE D
 

D D
 »»*fnD* 
ftcti USA 
E^D ^*0 

AMSU.NUMKD SHIPPERS CEFTHFICATION FOR RESTWCTEO AflTICLES/DANGEROUS GOODS 2863334386 
0*q< ONE^ _X3^«9 CFR D 1ATA/ICAO (TYPE OR PRINT) | 

DANGEROUS GOODS IDBiTWCATlON - • • VMCW. owtr 'T OUWOTTTAJC mooNa 
mOPERSHmCiMC j __ ttxnot .? - o«sr * . HK 

RQ Environmentally Hazardous 9 UN3077 1 cooler containing 49 CFR PG III 
Substances, Solid, NOS glass sample jars 173.JL55 
(Soil containing lead dust ) 
Ltd Qty 

c 
AOOlTlONAl. rlANOLING iNf OBMMON 

Net weight 65 Ib. 
THIS SHIPMENT s WTHM THE ^ PASSENGER CARGO OELFCNOMPruc ,̂ 

OTAII.S LIMITATIONS WESCB6EDFOP. ~ AACRAFT 

A*POFTOfDEPABTU«E AAPORT OF DESTINATION SMPMEKT ^ 
NON-RAOOACTNE RAOOAcnvt (DELETE NONAPPUCABwEi TYPE P 

IF ACCEPTABLE FOR PASSENGER AIRCRAFT THIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN OR INCIDENT 
TQ RESEARCH MEDICAL DIAGNOSIS OR TREATMENT 

I HEREBY DECLARE THAT THE CONTENTS Of THIS CONSIGNMENT ARE FULLY AND ACCURATELY DESCRIBED ABOVE BY PROPER SHIPPING 
NAME AND ARE CLASSIFIED. PACKED MARKED AND LABELED AND ARE IN ALL RESPECTS IN PROPER CONDITION FOR TRANSPORT BY AIR 
ACCORDING TO THE A«»«>UCABLE INTERNATIONAL AND NATIONAL GOVERNMENT REGULATIONS. 

I\­ SEE WARNING 
ON BACK 



604.010 
Samples/Hazmat Shipping 
Date: July, 1993 
Page 22 Revision No. 2 

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 (e). 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 
personnel 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." 

6.4 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 

Copyritht 1993 AWT Corporation - All RJfhu Rttuvcd 



604.010 
Samples/Hazmat Shipping 
Date: July, 1993 
Page 23 Revision No. 2 

exceeds the RQ), the letters "RQ" are shown on the shipping paper and the 
package markings as an environmental hazard warning, 

Subftfa.nc? {h.a.1 dogs not mcfl 3 bflZflfj ditfS d.e,f|pitiQn. 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 Table, meets 8 tlflZflrd clas$ definition, is ajsp 
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). 

Copyright 1993 AWT Cocpoatun - AD R%btt Rttavtd 

http:Subftfa.nc


604.010 
Samples/Hazmat Shipping 
Date: July, 1993 
Page 24 Revision No. 2 

The letters RO are to precede the proper shipping name if there is a reportable 
quantity of a hazardous PMfrS^ICC 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. 

6.5	 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 hazardous 
materials, 

•	 the effectiveness of the package will not be reduced (i.e., impact 
resistance, strength, and compatibility must be maintained), and 

•	 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." 

Specification packagings and exceptions. 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 Pan 173. For 
example, looking under "acetone" the exception identified as "ISO" 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 small 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 samples. 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: 

•	 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. 

•	 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^-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 normally 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 hi Columns 5 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 hi 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 
venniculite. 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 
general 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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6.6	 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: 

•	 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)." 

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

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

•	 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 su.hid.ja.ry 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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6.7 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 on 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, 1L." 

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 5 of the Table 
(when given), which may be preceded by the letters "PG". 

•	 The total quantity, including the unit of measurement, e.g., "800 Ibs"; 
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). 

"Dangerous when wet" for a material so identified in 49 CFR 
173.124(c); 

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.) 

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). 

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. 

6.8 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 hi the case of poison-inhalation 
hazards. See 49 CFR 172.505(a).) Proper packaging, marking, labeling, and 
shipping papers are still required. 

6.9 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.
 

All 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 
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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 are set forth in 
the 49 CFR 172.101 Appendix A Tables. 

6.10	 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 
fonn(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 die chain-of-custody form while the supplies are in transit. 
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7. 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. 

8. 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 Cotponboo - AD Xifhli Ruetvwl 



604.010 
Samples/Hazmat Shipping 
Date: July, 1993 
Page 43 Revision No. 2 

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) 
• (908) 685-4567 
• (908) 685-4055 (Fax) 

AWT Corporate Communications Office (Ruthanne Neely) 
• (908) 686-4600 
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DEPARTMENT OP THE AIR FORCE 
MR FORCE BA*C CONVERSION AOENCT. DWtlON B. LORtNCt . _ 

tORMQ AM FORCE BASE. MAINE 0 1.1 2 ~ 

MEMORANDUM FOR Michael Nalipinski Naji Akladiss 
US Environmental Protection Agency Maine Department of 
JFK Federal Building Environmental Protection 
Mail Code HBT State House Station 17 
Boston MA 02203-2211 Augusta ME 04333-0017 

FROM. AFBCA/DB Loring 
RR1 Box 1719 
Limestone ME 04750-9743 

SUBJECT: Shallow Piezometer 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 to get the piezometers installed early in the 1998 field season. 

3. We look forward to discussing this plan with you. If you have any questions or require additional 
information, please feel free to call me at (207) 328-7109. 

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

Distribution: Naji Akladiss (MEDEP) 1 copy 
Peter Baker (ABB-ES) 1 copy 
Darren Cullins (USAGE) 1 copy 
John Lortie (Woodlot Alternatives, be.) 1 copy 
Steve Micrzykowski (USFWS) 1 copy 
MkhadNaBptnski (USEPA) 1 copy 
Claudia Safe (MEDEP) 1 copy 
Susan Svirsky (USEPA) 1 copy 
Robert Syphkowski (MEDEP) 1 copy 
Ed Trujillo (BEI) 3 copies 
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TECHNICAL MEMORANDUM 

SHALLOW PIEZOMETER INSTALLATION
 
WETLAND MANAGEMENT PROGRAM
 

LORING AIR FORCE BASE
 

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

Materials: The piezometers will be constructed of minimum 3/4-inch inside diameter 
(ID) 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 Up of the 
slotted screen will be vented (free draining) so as not to give false readings with trapped 
water. Solid PVC risers will be approximately 4 feet in length providing a stickup of 3 
feet 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. 

Insinuation Methods: The 2-foot deep piezometers will be installed as follows: 

1) auger a 2.5-foot deep hole in the floodplain 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 stoned 
screen 
5) complete backfilling the annular space with bentonite pefleta 
6) mound bentonite pellets around the riser to induce surface water to flow away 
from the completed installation 

See Figure 1 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
 





ecnnoic< 
1241 Bellevue Street
 
Green Bay, Wl 54302
 

PHONE (920) 465-3960 • FAX ̂ 920) 465-3963 
TOLLFREE (888) 411-0757 Developer of the 

Pictorial Description of The En Core™ Sampler and Accessories. 
See Instruction Sheetfor Directionsfor Use. 

5 Cram Disposable En Core™ Sampler: Delivers 25 Cram Disposable En Core™ Sampler: 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 your 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 Con™ T-Handle: Attach either a 5 gram or 25 
gram En Core disposable sampler to this Standard T-Handle and En Core™ Extnulon Tool: When either 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
 

TEST KIT REPORTING LIMITS 

ENSYS PCB test kit for soils 2 ppm as Aroclor 1254 

HACK Ferrous Iron Test Kit for ground water 0-3.00 mg/L 
(l,10Phenanthroline) 

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





APPENDIX?. TEST KIT PROCEDURES
 





2 

IRON, FERROUS <o to 3.00 mg/L) For water, wastewater and seawater 
1,10 Phenanthroline Method* (Powder Pillows or AccuVac Ampuls) 

USING POWDER PILLOWS 

EOT ABS ABS 

5 5 

READ 

ENTER 

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/1 Fe^' 
ind press- READ/ENTER 

Note: Analyze samples as soon 
as possible to prevent air 
oxidation of ferrous iron to 
feme, which is not determined. 

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

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

Note: Undissolved powder does 
not affect accuracy. 

510 nm 

2. Rotate the 3. Press: READ/ENTER 
wavelength dial until the The display will show 
small display shows: mg/1 Fe2* 

510 nm 

. Fill a sample cell 
with 25 mL of sample. 

.Vore.- For proof ot accuracv 
use 3 / 0 mg/L ferrous iron 
standard >olution preparation 
gi\en in the Iccuracv Check! in 
place or the >amp/e 

6. Press: SHIFT TIMER 

A three-minute reaction 
period will begin. 

7» When the timer beeps, 8. Press: ZERO 
the display will show: The display will show: 

mg/1 Fe2* WAIT 
Fill a second sample cell then: 
(the blank) with 25 mL 0.00 mg/1 Fe2* 
of sample. Place it into 
the cell holder. 

Note: The Pour-Thru Cell can 
be used with this procedure. 

'Adapted from Standard Methods for the Examination of Water and Wuirwarer 

8146 209
 



IRON, FERROUS, continued
 

5 • Fill a Ferrous Iron 
AccuVac Ampul with 
sample. 

iVote: Keep che tip immersed 
while che unpul fills 
completely 

O. Quickly invert the 
ampul several times to 
mix. Wipe off any liquid 
or fingerprints. 

Note: \n orange color will 
form if ferrous iron is present 

.Vote: L'ndissolvcd powder does 
not j//ecr accuracy 

7.	 Press: SHIFT TIMER 8. Place the AccuVac 
Vial Adapter into the cell A three-minute reaction 
holder. period will begin. 
Vote.- Place the grip tab -if the 
rear nt the cell holder 

9« When the timer beeps, 1O. Press. ZERO 11. Place the AccuVac 
the display will show ampul into the cell The display will show: 

mgA Fe2+ AV	 holder. Close the light WAIT 
Place the blank into the	 shield. then: 
cell holder. Close the 0.00 mg/1 Fe2* AV 
light shield. 

12. Press: READ/ENTER 

The display will show 
WAIT 

then the result in mg/L 
Fe2* will be displayed. 

Note: In the consont-on mode, 
pressing READ/ENTER is not 
required. WAIT will not appear. 
When the display stabilizes, 
read the result. 

211 



SULFIDE (o to 0.600 mg/t For water, wastewater and seawater 

Methylene Blue Method*; EPA Approved 

CONC * 

6 9 0
 

1. Enter the stored 
program number for 
sulfide I S 2 - ) . 

Press: 6 9  0 READ/ENTER 

The display will show: 
DIAL run TO 665 

.Vote; Or. use rne up and down 
arrows m scroll the disp/av fo 

690 ma/I i-­
and press RE.\D/EMTER 

-Vote: Samples must be a 
immediately and cannot be 
preserved tor later ana/vsis 
Avoid excess/re agitation 

665 nm 

2. Rotate the 3. Press: READ/ENTER 
wavelength dial until the The display will show 
small display shows: mg/1 S-­

665 nm 

4. Fill a sample cell (the 
prepared sample) with 25 
mL of sample. 

.Voce: For turbid ••amp/cs. sec 
Interferences below tor 
prerrearmenf insfrutnons 

\<ite c.vcessne Jgjfar/on ivi// 
i.ause .'oss of su//;'de. f se j 
pipe! to minimize ^uttide /uxs 

5 . Fill another sample 6. Add 1.0 mL of 7- Add 1.0 mL of Sulfide 8. Press: SHIFT TIMER 
cell (the blank) with 25 Sulfide 1 Reagent to each 2 Reagent to each cell. A hve-minute reaction time 
mL of deionized water. cell. Swirl to mix. Immediately swirl to mix. will begin. 

Note: .A pink color will 
develop The solution will turn 
blue if sulfide is present. 

'Adapted from Standard \lethods for the Examination of Wirer and WaMcwarcr 

8131 491 



SULFIDE, continued 

REQUIRED REAGENTS 

bulfide Reagent set (100 Tests i 
Includes (2) 1816-H i 2 ) 181~­

Description 
Sulfide 1 Reagent 
Sulfide 2 Reagent 
Water, deionized 

REQUIRED APPARATUS 
Cvlmder. graduated 25 mL 
Pipet volumetric 25 mL 
Pipet tiller saten bulb 

OPTIONAL REAGENTS 
Bromine Water 30 g'L 
Phenol Solution ^0 g'L 
sodium bultide rndrate 

OPTIONAL APPARATUS 
Dropper, for 1 oz bottle
Flask, erlenmever. 50 mL
Pour-Thru Cell Assembh Kit
Standard Methods tor [he Examination ot

Quantity Required 
Per Test 
2 mL 
2 ml 
25 mL 

Water and Wastesater

Unit 
118 ml MDB 
118 ml MDB 
* ~8 L 

each
 
each
 
each
 

29 mL 
29 mL 
11-4 S. 

 each 
 each 

 each 
 each 

For additional ordering information, see final section. 
In the U.S.A. call 800-227-4224 to place an order. 

493
 

Cat. No. 
2 2-4-45-00 

Cat. No. 
1816-5" 

508-40 
515-40 

U651-00 

2211-20 
2112-20 
~85-l4 

2258-00 
505-41 

45215-00 
22~08-00 
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Intended Use 

Principle 

Customer 
Support 

Extraction 
Solvents 

Strategic Diagnostics Inc. 

Sample Extraction Kit
 
User's Guide
 

^cni'jr.c'icn .vitn '".e sccrcc'isis T"jrcassav 'ss! <i" -zcr. iamc'e 
~.; Cc-;2iPS Tiatenais -c crccess ".ve've "!' sc ; cr .vice sarncies 
%:s ccr.tamec n :ne Sarrc.e Ex;rsc::cr. - : ~ave ceen cctirnizec 'Cfas; 
~cvai c; ccrnccur.es 'rcr- sen cr rj.-acss =rc cc-.venier.t crecaraticn 

.  . rvest:ca:cr 
•r ; ,bic - '.v  ^ u.Vb '  r ' a c i  e :cr'.enier 

n 3i;e 

f 're'5 are anv questions regarcir.c T,;S crccacure :.eas= :a:l .̂e SCI . ecnnicai 
Services lecanrrentat "l-3GO-5--i-:S31 or 2C?.~i55-57S9 :efcrs rannmg 
sarr.cies :z avoic cosily misiaKes. 

Extraction Solution -100% Methanoi 
per <ii: 12 arr.cuies containing 2C rr.L eacn for jse witn: 
•	 EnSys" PC3 Soil and Wice Tss: Systems iltem = 7C2G2C1. 7Q2G6C1, 

"0212C1, or 7021201) 
•	 EnSys Petro Soil Test Systems (Item * 7042201 ana ~0-i2001) 
•	 EnSys PAH Soil Test Systems (Item #7061201 and 7C6C501) 
• EnSys Penta Soil Test Systems (Item * 7CC0201) 
. PCS RaF!D Assay3 (Item 2 AC0133 and AC012-1) 
. PAH RaPiD Assay (Item # A00156 and AC0157) 
•	 Carcinogenic PAHs RaPID Assay (Item # A002CO and A00201) 
•	 TNT RaPID Assay (Item # AG0186) 

Extraction Solution -100% Methanoi 
per kit: 12 ampules containing 10 ml each for use with: 
•	 EnvjroGard® PCB in Soil and Wipe Test Kits (Item * 702Q800,7021600, 

7021500 and 7021600) 
•	 EnviroGard PAH in Soil Test Kit (Item # 7060600) 
•	 EnvircGard Petroleum Hydrocarbons (BTEX) in Soil Test Kits (Item rf 

7004000) 
•	 EnviroGard Petroleum Hydrocarbons (TPH) in Soil Test Kits (Item # 7042000 
•	 EnviroGard DDT in Soil Test Kits (Item # 7310000) 

http:ccrnccur.es


Extraction Solution - 90% Methanoi 
:er •••.: '2 =mcuies containing 1C TIL aacn -'cr use .vun: 
• E^vircGarc Chicrcane 'n Sen :es: Kit '.Item = ~2rCCC) 
» ErvircGarc ~:xacr,ene n Seii :est Kit Mtem = "-2CCCC', 
• ErvircGarc _.ncane 'n Son ~est Kit Mtem = "20CCC: 

Extraction Solution - 75% Methanoi 
« •• * "^ -» ,v\ -̂  r+ M • O -» .-, —,r^ -« - -* ft" 

• E~i.'-'~ar;C -335V itef" = -CG15 ' Hna-CC"52v . 

Extraction Solution - 75% Methanoi with 
Sodium Hydroxide 
35T •',.: _ arr.Cuies icrtsinir.c _w TIL sacTr ~cr jss .vitr. 

Extraction Solution - 100% Methanci with 
Surfactant 
cer 'i: "2 amcules :cntain:ng "0 TIL eacn fcr jse .vir 
• C/cccienes ^ar'C -ssav 'Item = -CC2'c' 

Description 
of Contents Filter Modules 

Wooden Spatulas 
perxit: :2eacn 

u Weigh Canoes 
nitraioi aarrtt 

per kit: 12eacn 

Disposable Transfer Pipettes 
per kit: 12 each 

Extraction Jars 
per kit: 12 eacn with 3 beanngs per jar 

(alt IlllOt Ampule Crackers 
per kit:3 each 

-\ Wipe Template 
per kit: 12 each 10 cm by 10 cm plastic templates (FC3 Wipe 'Kit only) 

Gauze Wipes 
per kit: 12 each (PCS Wipe Kit only) 

EsneflMlar Protective Gloves 
per kit: 24 each (PCS Wipe Kit Only) yl 

T«i»lati 



Samoie Dilution 

Reageni Storage 
and Stability 

Materials 
Not Provided 

Sample 
Information 

Procedural Notes 
and Precautions 

Limitations 

RaPID Assay Test Systems 

•	 -C3 Extract 2iiue.nr '2 /iais containing 25 TIL eacn 2ne'1125uL. 

::sccsacie 2'cet .VHP, ' I :.cs terr. =;CC523'. 
• -entacr,:c:c::renci E.Vuract 2Juerv '2 jais ccr.tainnc 25 rriL eacr, 2re 

52 ..- ::sccsac;e :.:et .vnr "1 tics "er -CC-i": 

•	 ~-r E.-.tract Z.i'Lier.t 'I .iais :cr,;a:r.rc '213 T'_ eacn Item =:CG622'i 
•	 r^:;:~.cc5r c --^s E-::2c: 2 .Lier: 1 .:ais :cr:a;r,ir,G 5 3 TIL eacn iter 

•	 ~ * i . E.xtrac: C.iuer:  ' 2 /iais rcniainrg 25 T,L ;acr, 2ne '"i 5C j.i_ 

:isccsacie ;:cet .vun "2 -;cs ter1. =;CC~-5; 

•	 2 <ccc!Snss ~xi'2C" 2 .'jsr' *2 -is.s ""'3i.r'rc ' 2 25 TiL 5acr. tsrr 

EnSys Soil Test Systems 
•	 2'iuticr, amcuies :rcvicec ^ecer.cert jccn astec::cn eveis of meres*. 

EnviroGard Soil Test Systems 
•	 "<c acaiticnai a;iu;;cr: Tia;er3i5 'ecuirec 

3;cr= an 'e3cen:s arc :crrccrer:s r, = :r; ,ve'i /er;:;a:ec area at Z-2C=C
 
=-eacer,:s mav :e usec jntn :re exc;rat;cr. ca:e src-.vn or. the viais.
 
Ccr.sjit :cca:. state an: 'ecsrai -ec'jiaticr.s 'z: crccer ::sccsai cf ail reagents
 

In addition to the materials arcvicec. the ;cilcv/irg 'terr.s will be necsssar/ fcr the 
orccedure: 

•	 stccwatcr; cr c:ccx .vith seccnd 'lana 
•	 permanent marxinc cen 
•	 protective gloves 
•	 digital baiancs (available :rcm 3CI. '.tern ? AC0131) 

This kit was validated for use with soii samcies. Other types of samoie matnces 
and solid wastes may recuire different procedures to efficiently extract ccmpcunc 
of interest. Contact SCI's Technical Sen/ices Department for application 
guidance. 

Do not use any reagent beyond its stated sheif life. 

Continuous agitation of the soil sample in the presence of the extraction solution 
for the prescnbed time is important for good extraction 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. 

The Sample Extraction Kit, when used in conjunction with the appropriate test k 
will provide screening results. Results may need to be confirmed by a ncn­
immunological method. 

http:cr,;a:r.rc
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Soil Extraction 
Procedure 

^V\ //I:
 

WEIGH SAMPLE 

1 . -'acs .inusea .vescn canoe en can caianca. 
2.	 -ress 3N/ME:vlC?v cutter, en can caiancs. Balance will ceec ana 

cisciav I J 
3.	 ,'veign cut 'C r I' crarr.s :r samcie -isinc Tie .vcccen scatuia. 

4.	 ; caiarcsc tuns cr: c~cr 'c ccrcienrc .veicnnc jse smctv veicn 
-3HCS C S~*Sr^ Tc*'* -CrtlPiuC 

5.	 ~Qr5S" ""S"S ' -— '"' 52Cr 32™cr£ 'C 26 "5SI8C 

EXTRACTION 

. -rcac 5xirsc:; ar arc c;acs en "iat surracs -sing a -vcccen
scatuia. iransi =r"¥- rarrs ct samcie Tcm Tie .veicn ccat ntc r.e 
extrac:icn 'ar. 

^.	 ^csr sc'.'/sn srrzu.s sr.c zcur r.s ^rtirs icrisr.o rue .> ~ ~xtrcC!icri

3.	 Rsc2c t,e extracr.cr. ar arc sraKe .'iccrcusiv ;cr cne "" minute 
4.	 -Hew "c settle ~cr cr= 4  V T.inute cr until a c:ear solvent aver s 

ocservea accve re sarncie 
5.	 -leceat stecs '-- :cr =acr. sarrcis tc cs "sstec. 

FILTRATION 
1.	 Insea rjuib oicet into tco iliauic) layer 'n extraction jar and araw uo 

sarr.cie Transfer at east'/: buib capacity into the filtration barrel. Oc
not use mere insn era full ouib. 

2.	 Press piunger firmiy into carrei until aceaua^e filtered samcie is 
available or unit snacs together. Place on flat surface. 

3.	 Repeat steps 1-3 fcr eacn sample to be tested. 

DILUTION 
EnviroGard - Use the filtered extract as "SAMPLE" in the User's Guide 
Procedure. 

EnSys - If the instructions start with Phase 1 Extraction and Preparation of 
the Sampled the User's Guide, skip to Phase2 Sample and Standard 
Preparation and follow the remainder of the assay procedure and data 
interpretation. If the instructions start at Phase 1 Sample & Standard 
Preparation, continue with the instructions, as written. 

Note: Kit may contain 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 ampule. 

RaPID Assay - Dilute the filtered extract into the appropriate Extract Diluen1 

33 described below or follow customized dilution procedure provided by the 
SDI Technical Services Department. 

_ 

_ 

­

http:extracr.cr


RaPID Assay Dilution 

Contaminant Extract /ciume LIU zxtract Zuuent mi_, est Range ^ppmi 
] 5 "o 'C 2 -rcccr 

•"C 1* 
3 2 'c 5 

rccnepCi 

/C'CC'6n9S	 3 ' -c 2 :Z'e'dnr1 

Wipe Extraction 
Procedure WIFE SAMPLE 

1.	 /Ve=""g TS :rctec;;ve gicves :rcvicec -rose :he 5xtrac:;cn ar 

2.	 Lsirc =P arca.e crac.<sr ccsn sciveni Hrcjis and :cur Te =ntir3 
cements into ;rs extraction ;ar 

3.	 Soa.< gauze caa ,n extraction ;ar ;cntainirg scivent 
4.	 Ferr,o;6 gauze ,vice :rom solvent ano scueeze excess ;rcm oaa bac:< 

into extraction .ar 
5.	 l-cic clean 'eTioiate on surrace :c be -vicec 
6.	 Wice entire exoosed area for 15-20 seccrds Wipe should be aamo 

when inisnea 
7.	 Place wice back into same extraction ;ar and can tigntly 
8.	 Remove and discard orctective gloves 
9.	 Reoeat steos 1-8 for eacn sample to be tested 

EXTRACTION 

1.	 Shake each jar vigorously for one (1) minute 

2.	 Repeat step 1 for each sample to be testea 

FILTRATION 

1.	 Disassemble filtration plunger from nitration barrel 
2.	 Insert bulb pipet into top (liquid) layer in extraction jar and draw up 

sample. Transfer at least Yz bulb caoacty into the filtration barrel. Do 
not use more than one full bulb. 

3.	 Press plunger firmly into barrel until adequate filtered sample is availai 
or unit snaps together. Place on flat surface. 

4.	 Repeat steps 1-3 for each sample to be tested 



DILJ71CN 

EnvircGarc - -se :n.e •ilterea extract as SAMPLE" n :ne Users Guice 
ri^r~r" ' r= —

Er.Svs - • re ns;njc::cns start ,vitr, -hase ' Er:rsc::cr snc ^essrsncn of 
"~e Sc.r~c:e"' Tie _se:s 3-jice. SK'c :c -"ase I Ssrr.ae sna Stsnasrc 
:'ecs,~3::cr; 2"c 'ciicw r.e 'efnaincer ;T r,e assav :rccsaure =nc caia 
":e~re:2i:cr • re ".s;ruc;:cns sic." ai ~"ase ' £^rz;a J Sisncsrc 
='3C~":;c~ :crt;r,L;e vitn "~e nstr-iciicrs £3 .vnner 

vlcte ^!: nav tcnrain scciticnai =rcuies n crcer -c acnieve /cur :est 
eveis -Iwavs ransrer "literec sarrcie -c re :ii'jt!cn amcuie abeiec ivith 
re C'.vesi -ct,! e'/ei anc r.en Tarsrer ~~z~ r:s amcuie :c re ",exi 
-.icner eve: a;iuucn amcuie. 

•'a'- C -5S2v - Ziiuie re ;iiter=c exract ~:c re accrccrate Extract Ziii:ept 
as :esc"cec :5'.c\v cr'cilcw cus:c~izsc riunc0. :rccecure creviced cv 'he 

RaF'.C Assay Diiuiion 

Extract /c iume'L iw, Extract Ziiuent-HL, ~est ^ance 

5:c 'CC 

Assistance For ordering or technical assistance contact: 
Strategic Diagnostics Inc. 

111 Pencader Drive 
Newark, Delaware 19702-3322 

(800)544-6881 
(302)456-6789 

Fax(302)456-6782 
www.sdix.com 

techservice@sdix.com 

3090103 R050498
 

mailto:techservice@sdix.com
http:www.sdix.com


SOIL TEST 
SYSTEM 
RAPID 1MMUMOASSAY 5CRES3I 

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 
wno is capable of understanding "any potential 
health and environmental risks of tKis 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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TRQUBLESHQQTER GUIDE
 
READ ALL lIUSTmiCnoraS BEFORE PROCEEDING WITH THE TEST 

WASH STEP 
Lack of vigorous washing mav result in false positives or negatives depending on whether the wash errorwas 
commuted on standard or samotc tuocs. Soiuuon: MaKe sure :o wasn ibur times vigorously. washing the 
wnole se'. of 12 tuoes at once. 

PIPET CALIBRATION 
An out-of-caiibrauon pipet mav result in raise posmves or ne^auves depending on whether the amount :s 
greater or less uian the specified iransier volume. Soiuuon: Checx ine caiibrauon at least dailv and after anv 
extreme mechanical shock (such as droppins;. .\n indication that me pipe: is out 31 calibration is if the 
barreil is loose and will turn. \When set o'n 30 ui there should be about a 1, 4 of an inch between the white
 
plunger and the end of the clear pipct up.
 

AIR BUBBLES IN THE P1PET
 
The presence of a:r bubbles in '.he sipet up -*hcn 'jz.r.sierr:ng extract mav result ;n false positives or
 
negatives depending on wheir.er ihc crrcfwas commutes on standardf  or samcie lubes. Soiuuon:Quickiv 
examine ihc'picet do each umc an aiicuoi s wi indrawn and 50 nacx. .o ir.c source -nd Lake anotner ancuoi 
to aisplacs the buboie :f necessarv 

MIXING 
Lack of ;horoueh mixine, when instructed, can cause inconsistent results. Soiu".on: Observe the times in :he 
mstrucuons and mix with sufficient force :o ensure :nat ir.e liquid is homogenous. 

TIMING 
It is important to follow the timing steps ;n die instrucuons carefully. The incubation step in the antibody
tubes can varv a bit without harm to die tests. The color development step uming is critical and should be 
no less than 2 minutes and no greater than 3 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 false negauve readings. 

MIXING LOT 
Never mix lots! Each kit's components are matched foe-optimal performance and may give inaccurate
 
results with the components from other kitswith different lot IT'S. Also, NEVER mix components from
 
different types of kits (ex: Petro kit buffer can not be used with a PAHkit).
 

STORAGE AND OPERATING TEMPERATURES 
Temperature requirements are veryy important and should be strictlv adhered to. This test kit should be 
stored at less than 80T/2TC and operateoperatedd between 40T/4X and 9<TF/32'C. 

:r  import: 

SHELF-LIFE 
Each kit label contains the kit expiration date. To achieve accurate results, kits must be used prior to
 
expiration.
 

Page 2 of IS 
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WORKSTATION SET-OP
 
READ al • ini*»I UIU.1 IU1US BEFOREM*Mll^y-a::TyfltMT WITH THE TEST 

WORKSTATION SET-UP 

• Mecnanical plpet tips 
• filter barrels it plungers 
• Ampule cracker 
• Glass PC3 buflerlubes 

• Sulb oipets 
• PCS standard 
• Antibody caatea tunes 
• Substrate 3 

• Extraction jars 
• 1 4 10 9pm dilution amoutes 
• Slop Solution 

• Substrate A 
• Eopendort pipe! tips 

8 Antitad?CsateA liihrx 

Workstation stiows components lor 3 samples tested at 2 levels 

Page 3 of 15 
Pin • 30960 ««v. 1 PCS RISC* Sod Ten Sysiwn Us«ri GuO« 



TEST PREPARATION
 
READ AH. inisTRucnaias BEFORE PROCEEDIIUC WITH THE TEST 

READ BEFORE PROCEEDING 
•	 Do not attempt to run more than 12 tubes, two of 

which must be standards. 
»	 Items that vou will need that ore not provided in the 

lest kit include: a permanent marking pen. 
laboratory assue ' or paper toweis;, a liquid waste 
container, and disposable gioves. 

•	 This User's Guide was written for analyzing soil
 
samples for PC3s at 1 one 10 ppm. See table on po.se
 
10 for sensiuncv to various arociors.
 

TEST PREPARATION 
•	 Label ail Eppendorf repeater tips. Tips can be reused
 

for future anaivses. Label die first 5mL dp "A", die
 
second 5mL ap "B" and the third 5mL up "Stop".
 

•	 Label die 12.5 mL do "Buffer'. 

STANDARD PREPARATION 
•	 Open PCS Standard ampule by slipping ampule
 

cracker over top, and then breaking tip at scored
 
neck. Transfer solution to empty vial with Bulb
 
Pipets.
 A 
Label vial with current date. Standard is usable for 2
 
weeks. Always cap tightly when finished using
 
standard.
 

end,, Hal 
A new PCB Standard should be opened for every 4 
samples. 

Page 4 of 15 
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PHASE 1 
EXTRACTION & PREPARATION QF THE SAMPLE 

READ ALL. IIUSIUUCIIUIUS BEFORE PROCEEDIIUG WITH THE TEST 

WEIGH SAMPLE 
1a. Place unusec weigr. soar or.
 

pan raiance.
 
1h. Press ON /MEMORY burton
 

on ran balance. Balance will
 
beeb anc display C.3.
 

1c. Weigr. out 13 " 3.1 grams o:
 
soil.
 

Wf IQI SOU Id. If balance rains off prior :c
 
completing weighing, use
 
em~tv weigh beat rcTretara.
 
then continue.
 

?M MIUH WMIM aania 

EXTRACT PC3S 
2a. L'ncac exrracr.cn ;ar and piacs 

on a fiat surface. Without' 
contacting solvent cuncturs 
foil seal with amcule cracker 
or sharp obiect. Peel the 
remainder of the seal off 
extraction jar. 

2h. Using wooden spatula, 
transfer 10 grams of soil frcm LitractUi lar 
weigh boat into extraction jar. 

2s. Recap extraction jar tightly and 
shake vigorously for one ' 
minute. 

2d. Allow to settle for one minute. 
Repeat steps 1a - 2c for each 
sample to be tested. 

F1LTEH SAMPLE 
3a. Disassemble filtration plunger CZ3 

from filtration barrel. 
3b. Insert bulb pipet into top 

(liquid) layer in extraction jar 
ana draw up sample. Transfer 
at least 'A bulb capacity into 

nnnttoi umir filtration barrel. 60 not use 
more than one full bulb. nlwt 

3d Press plunger firmly into 
barrel until adequate filtered 
sample is available (place on 
table and press if necessary). 
Repeat steps 3a • 3c for each 
sample to be tested. 

Page 5 of 15 
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READ TO AVOID COSTLY MISTAKES 
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

SAMPLE DILUTION PROGRAM 

1.	 The sample dilution procedure on the next page is for 
standard detection levels. The following diagram represents 
•.he	 sample diiuuon procedure for nil other detection ! eve is. 

2.	 Your kit mav include extra diiuuon ampuies co reach high 
detection ieveis. 

3.	 EVERY AMPULE PROVIDED MUST BE USED! 

If there are any questions concerning :he dilution procadurs
 
piease call Technical Services before running the samples to
 
neip avoid costly mistakes.
 
1-300-242-747Z or 919-941-5309. 

Lnmtnm 

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.
 

Page 6 of 15 
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PHASE 2 
SAMPLE & STANDARD PREPARATION 

READ ALL. 1IUSTRUCI1UIUS BEFORE PROCEEDING WITH THE FI-ST 

READ BEFORE PROCEEDING 

•	 Ljcei :r.e riascc antibody coatee tubes with 2. 
perrr.arr.er.r rr.arxing per. 

•	 '.Vr.er. usir.s the mecr.anic^i siret always withdraw 
arc dispense beiow the liquid level. 

•	 "Shaxe rubes ' means to thoroughly mix the contents 
w.tr. srsc:ai care not to spill or splash. 

DILUTE SAMPLES AND STANDARDS 
4a. Set the Hpoendorf Receater on 4,
 

assemble the "Buffer'' tip and rill
 
with Buffer.
 

4b.	 Discense 1 mL of Buffer into each
 
g:ass ourrer race.
 fi ? 

4e. Open 1 and 10 ppm dilution D 
ampules by slipping ampule iaani 
cracker over top", and then ini cacair 1*m 
breaking top at scored neck. 

4d. Withdraw 60 uL of filtered 
sample using mechanical pipet 
and "dispense below the liquid 
level in""l ppm" dilution ampule. 
Gently shake ampule from sice 
to side for 5 seconds to mix 
thoroughly. 1 ppa	 >IMt 

4«. Withdraw 60 uL from the "1
 
ppm" dilution ampule using
 
mechanical pipet and dispense
 
beiow the liquid level in '10
 
ppm" dilution ampule. Gently
 
shake ampule from side to side
 
for 5 seconds to mix thoroughly.
 

4f. Transfer 60 uL from each dilution 
ampule into glass buffer tubes. 
Always wipe tip after dispensing 
into buffer tube. 

4g. Change pipet tip and repeat 4d­
4f for each sample. 

4b. Assemble new pipet rip on 
mechanical pipet and transfer 60 
uL from Standard vial into two PC3 Standard glass buffer tubes. Immediately 
replace cap on PCS Standard vial. 

4L Shake all glass buffer tubes for 5 
seconds. 

BnsfeoffirtBlM	 flat 
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PHASE 3
 
THE INimUNOASSAY 

READ ALL INSTRUCTIONS UkHlHt PROCEEDING WITH THE TEST 

TRANSFER FROM DILUTION TUBE TO ANTIBODY 
COATED TUBE 

5a. Set umer for 1.0 minutes. 
5b. Working '.eft :o nght in die workstation: 

1. Fit ail anubodv coated tubes firmiv on top 
of oil corresponding glass buffer tubes. 
2. Start timer and immediateiv invert ail 
connected tube pairs so diat die liquid is 
poured into the antibody coated tubes. 
Return the tube pain to the appropriate 
workstation row making sure th'e larger 
(anubodv coated"! tube is on the bottom. 

5c. Invert ail tube pairs several more times 
making sure th'epair is returned :o the 
workstation with ihe larger I anubodv 
coated") tube on die bottom. 

3d. Disconnect and discord die smaller 
(dilution) tubes. It is not important to wor~ 
about drops of liquid adhering to lips of 
tubes. 

SB.	 Place conjugate_tubes behind antibody tubes
 worksiinn wori-csuuion. Remove grey caps and 

discard. 

TRANSFER OF CONJUGATE TO ANTIBODY COATED
 
TUBES
 

AFTER 10 MINUTES, IMMEDIATELY: 
Ba. Set timer for 5 minutes. 
Bh. Working left to right in the workstation: 

Start timer and immediately: 
Dissolve the conjugate pellets by horizontally
connecting the antibody coatea 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 
the larger (antibody coated) tube is on the 
bottom. It is important that this step is 
completed-withm one minute for ail tubes. 

6d. In order to adequately mix solution, invert 
all connected tune pairs several more times 
making sure that the pair is returned to the 
workstation with the larger (antibody
coated) tube on the bottom. 

fit. Disconnect and discard the conjugate tubes. 
It is not important to worryabout the loss of 
liquid adhering to lip of tubes. 

Page 8 of 15 
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PHASE 4 
INTERPRETATION
 

READ ALL. INSTRUCTIONS Uki-OHfe PROCEEDING WITH THE TEST 

READ BEFORE PROCEEDING 
WASH PROCEDURE 

•	 AT. accurate test requires a virgcrcus wash
 
accomplished by directing a strong stream into
 
the antibody coated tubes.
 

•	 The wash solution is a harmless, dilute soiuticr.
 
of detergent.
 

WASH 
7a. After :ne 5 rnir.ute incubar.cn 

(a total of 13 minutes;, emery 
antibody coatee rubes into 
liquid waste container. 

7b. Wash antifaodv coated tubes by 
vigorously filling and 
emptying a totafof 4 times. 

7c. Tap antibody coated tubes 
up'side down en paper towels 
to remove excess'liquid. Wtsa flout Residual foam in the tubes will 
not interfere with test results. 

Note: When running up to 12
antibody coated rubes, tubes 
can be washed in two groups ­
one group immediately 
following the other group. 

Page 9 of 15
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PHASE 3
 
THE1MMUNQASSAY 

READ ALL. lIUSTRUCTiaittS tAtJ-UHfc PROCEEDING WITH THE TEST 

COLOR DEVELOPMENT 
3a.	 Set the Eppendor: Repeater on 

2. assemble die "A" up and nil 
with Substrate A TMB. veilow 
label). 

3b. Disnense once 200 uL, into 
each anubodv coatea cube. 

3c. Set umer for exactly 2 1 .2 
minutes. 

3d.	 Assemble '3" up, fill with 
Substrate 3. jtar: :imer, and 
dispense once '.200 uL KoOo. 
green labei) into each anubodv 
coated tube. 

Susna i3e. Shake all :ubes for o seconds. 
Solution will turn biue in some 
or ail anubodv coated tubes. 

Sf. .Assemble "Stop" tin, fill with 
Stop Solution (red"labei), and 
stop reaction at end of 2 1/2 
minutes by dispensing once 
(200 uL) into each antibody 
coated tube. 

AROCLOR SENSITIVITY 

Aroclor Lowest Detection Level 
1248 1.0 pom 
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. IlttSTKUC1IUIUS BtKlHIr PROCEEDING WITH THE TEST 

SELECT STANDARD 
9a. Wipe outside of ail anuboav
 

coated tubes.
 
3b. Place both Standard tubes .n
 

photometer.
 
3c. Switch tubes until the 

photometer reading ;s negative 
or zero. Record reading. 
If reading is greater than - 0.3 in 
magnitude, results are outside 
QC limits. Retest the sampie-.s;. 

3d. Remove and discard tube :n rich: 
well. The tube in the left well is 
the conservative standard. 

MEASURE SAMPLE 
10a. Place 1 ppm tube in right weil of 

photometer and record reading. 
If photometer reading is negative 
or zero, PCBs are present. 
If photometer reading is oositive. 
concentration of PCBs 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, 
concentration of PCBs is less 
than 10 ppm. 
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QUALITY CONTROL
 
READ ALL. IIUSTRUCTTOIUS BEFORE PROCEEDING WITH THE TEST
 

System Description 
Eicn ?C3 RJSc Soil '.1 Test Ciic contains eiousn —lateral to 
jcrtorm i2 '.eat sammes. sacn at .wo detection eveis. 
The ?C3 RISc Son Test j aiviaca nto our ^nascs Tie 
nstructions ana notes snouia be -cvie^ra :e:ore 3roc±=r:in«; 

:acr. onase 

Hotline Assistance 
If vou ncsa assistance or are -nissms -.ec:isarv Test ivstem
 
matcnais. call toll free- 1-800-242 RISC ~~7^
 

Validation and Warranty Information 
P-oauct claims are oasea on vanaat.on uuaies cun-ee out undc' 
^omroilea conduces. Dau nas oeei coiiec'ca .n accoraance 
wiin vand statistical memoes ana '.ne sroauct Tas unae-gonc 
quaiitv control tests ot eacn -nanuiac'.urea 'OL 
PC3-free ;oii and sou containing ;om or greater TI" ?C3s *ere 
testea wun the EnSvs PC3 RISc anaivticai metnoa. Tne aie'jioa 
correcuv identifiea 95% of ;hese samoies. A »mcie mat has 
deveiooea less color than me juncara 's interore'.eti as oosiuve. 
Il contains PC3s. A samole '.hat has ae-/eiooed more color man 
the sianoard .s interpreted as negative U contains less than I 
pom ?C3s. 
The comoanv does not guarantee 'hat tne results with the PC3 
RISc Soil 24 Test ̂ «" will aiwavs agree with instrament-oasea 
anaivucal laboratory methods. All anamicai methods, botn field 
and laboratory, need to oe suoieci to the approonate qualirv 
control procedures. 
EnSvj, Inc. warrants that this oroduct conforms to the 
descnouons contained herein. No other warranties, wnether 
exoressed or implied, including warranties of merchantability 
and of fitness for a particular ouroose snail appiv to tnis product. 
EnSvj. Inc. neither assumes nor autnonzes anv reoresentauve or 
other person to assume for it anv obligation or liability other 
than such as is expressiv set forth herein. 
Under no circumstances shall EnSvs. Inc. be liable for incidental 
or consequenual damages resulting from the use or handling of 
this product. 

How it Works 
Sunciaras. Samoies. ana coior-rian?e -raaena are aaaed to test 
'uoes. coatea wun a cnemicai socc:fic :o PC3s. The 
conceitntion of ?C3s in an unnnown Sannaie a determmea bv 
camoanng its color -.ntensuv wun mat of a Sttadard. 
Note: 3C3 concentration s mve-^etv ^rooomonai to coior 
ntensirv -r.e igntcr me coior =eve:ooment of the samoie. .ne 
nignc' -ne concentrsuon ot ?C3s. 

Quality Controi 
Suncarc precautions :or ~a.r.-jiining quality contrci­
•	 Do not .ise 'esgenu or 'e;i '-wCes "rcm one Test Svjiern *ntn
 

reajents or test .uoes :rom inotner Test Svstem.
 
I	 Do not jsc me Ten avste-1 aite* anv Don:on las aassed u
 

exDirztion date
 
•	 Do not attemot r.ne r«t usmii T.ore tnan .2 anuooav coatee
 

tuoes i two 01 wnicn are SUMlfM) at me same ume.
 
•	 Do not :xc:ea mcuoatici ^enoos prescnhea bv the scecif.c 

ite^s.
 
X Alwavs :oilow tne procedure <n this user's juide.
 
•	 Use EPA Method 3080 or Coae of Federal Regulations Title 

40. Pan 136, Appendix A. Method 680 to confirm resuiu. 

Storage and Handling Precautions 
•	 Wear protective gloves and evewear. 
• Store 'mi at room temoerature and out of direct sunlight (less 

thanaO'F). 
•	 Keep alumimzed poucn Containing unused anuooav coated 

tuoesi sealed wnen not .n use. 
•	 If Stoo Solution or liauia from the extraction jar comes into 

contact with eves, wasn thorougnlv with cold water and seex 
immeoiate medical attenuon. 

•	 Standard Soluuon contains PC3s. Test samples may contain 
PCBs. Handle with care. 
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REPEATER PIPET & M E C H A N I C A L PIPE!
 

READ ALL. IDISTRUCnOlUS BEFORE PROCEEDING WITH THE TEST 

HOW TO OPERATE 
THE REPEATER PIPET 

To Set Or Adjust Volume 
To determine the pipetune volume, me 
diai setting ',1-5') is multiplied bv me 
minimum pipetting volume ot" :ne up. 

To Assemble Pipet Tip 
Slide filling lever down unui it stops. 
Then raise the locking clamp and' 
insert the up unul it clicks ;mo 
posmon. Be sure the uo plunger :s fullv 
inserted into the barrel bcrorc lower-.ng 
the locking clamp to affix '.he up in 
place. 

To Fill Tip 
With up mounted in position on pipe*. 
immerse end of tip into soiuuon. Slide 
filling lever upward slowlv. 

To Dispense Sample 
Check the volume selection dial to 
ensure pipetting volume. Place tip 
inside test tube so that tip touches the 
inner wail of tube. Completely depress 
the pipetting lever. 

To Eject Tip 
Empcy tip of any remaining soiuuon 
into appropriate container. Raise 
locking clamp upward, and remove the 
tip. 

For additional information regarding 
operation and use of repeater, please 
refer to your Repeater pipet manual. 

Mechanical
 
Pipet
 

Repeater 

MOW TO OPERATE THE 
MECHANICAL PIPET 

To Sot Or Adjust 
Remove push-button cap and use it to 
loosen volume lock screw. Turn lower part 
of pusn-button ;o adiust volume UD or 
aown. Meter should read "060". Tignten 
volume lock screw and replace push­
button cap. 

To Assemble Pipet Tip 
Slide larger mounung end of pipet up 
onto ena of pipe'- Holding tip in place, 
press push-button unul plunger rod 
enters pipe*, up. Ensure ao gap exists 
between piston and plunger rod. 

To Withdraw Sampfe 
With tip mounted in position on pipet. 
press push-button to nrst stop and hold it-
Place up at bottom of liquid samole and 
slowiy release push-button to withdraw 
measured sample. Ensure that no bubbles 
exist in liquid portion of sample. If 
bubbles exist, dispense sample and re-
withdraw sample. 

To Dispense Sample 
Place tip into dispensing vessel
 
(immersing end of the tip if vessel
 
contains liquid) and slowly prrss push­
button to first stop. (Do not push to
 
second stop or tip will eject).
 
Remove tip from vessel and release push­
button. 

To Eject Tip 
Press push-button to second stop. Tip is 
ejected. 

For additional information regarding 
operation and use of pipet, please reter to 
your pipet manual. 
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C 

ON-SITE QUALITY CONTROL/QUALITY ASSURANCE
 
RECOmrJENDATIQNS
 

EnSvs RIS^® TEST SYSTEM
 

Please read the following aetore proceeding with field testing. 

SAMPLING 

The result oi" vour screening lest .s ontv is vauc is ^rie amoie Lnat was anaivzea. Samoies snouia oe 
homogenizes! morougniv to ensure '-".at. irsc .0 jnims vou remove for fieia testing :s reoresentauve of :he 
samcis is a .vnoie. .Ail otncr aopucaoic .amoie '.anaung prcceoures snouia oe :oilowec is we:l. 

PRIOR TO TESTING SAMPLES 

Cireruilv follow ine :nstrucuons in me L'ser s Gaiae :nc;uaea *TLH ever/ p.est at. This .s uie xev element :n 
oommng accurate results. In addition, store vour unused test AIIS at room :emnerature ina ao not use ' 
past ir.e:r expiration aate 'ses ,aoci on cacn t.est ot; 

INTERNAL TEST iJC 
Two s tin cares are snalvzsa vviun cacn samoie :o orcviae .ncerr.aa :est svstem auaucv control. Win ootn 
stancaras ;nser:ea ^n ine pnotomc'.cr. a '/and lest is maicatea wnen me magnitude ot" jic aispiavea riumcer 
(irreipecuve of the sign. - or -,• -s less tnan -ic -/siue given in une User 3 Gaice. Test r^ns resulting :n a 
greater number snouid be repeaiea 10 ensure vmid conclusions. 

QA/QC 
The vaiidicy of field test results can be suosuuiuailv enhanced bv empiovrng a modest. Dut efTecuve 
QA/QC oUn. EnSys recommends that vou structure your QA/QC plan widi the elements detailed beiow. 
These have been developed based on the data quality pnncples established by the U.S. Environmental 
Protection Agency. 

A.	 Sample Documentation 
1. Location, depth 
2. Time and date of collection and field analysis 

B.	 Field analysis documentation - provide raw data, calibration, anv calculations, and final results of
 
field analysis for ail samples screened (including QC samoles)
 
Method calibration - this is an integral part of EnSys RJS1* immunoassay tests; a duplicate
 
calibration is performed for each set of samples tested (see the instructions in the User's Guide)
 

D.	 Method blank - analyze methanol from the extraction jar. 
£.	 Site-«p*ciflc matrix background field analysis - collect and field analyze uncontaminated sample 

from site matrix to document matrix effect. 
F.	 Duplicate sample field analysis - field analyze duplicate sample to document method repeatability, 

at least one of every 20 samples should be analyzed in duplicate 
C.	 Confirmation of field analysis - provide confirmauon of the quandtauon 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 tesung above the action level; provide chain of custody and 
documentation such as gas chromatograms. mass spectra, etc 

H.	 Performance evaluation sample Geld analysis (optional, but strongly recommended) - field
 
analyze performance evaluauon sample daily to document method/operator performance
 

I.	 Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect
 
on analyte measurement
 

FURTHER QUESTIONS? 
EnSys technical support personnel are always prepared to discuss your quality needs to help you meet your 
data quality objectives. 
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APPENDIX R. TARGET ANALYTE LIST AND QUANTITATION LIMITS FOR RAS
 
ANALYSES 

Parameter1 Analyte

Volatile Organic Analysis (OLC02.1") 
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1 -Dichloroethene
1,1 -Dichloroethane
cis -1,2-Dichloroethene
rraAis-l,2-Dichloroethene

Chloroform
1,2-Dichloroethane
2-Butanone
Bromochloromethane
1,1,1 -Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-l,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

 Quantitation Limit (ug/L) 

1
 
1
 
1
 
1
 
2
 
5
 
1
 
1
 
1
 
1
 
1
 

1
 
1
 
5
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
5
 
5
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 



APPENDIX R. TARGET ANALYTE LIST AND QUANTITATION LIMITS FOR RAS
 
ANALYSES
 

Parameter1 Analyte Quantitation Limit (ug/L) 
Volatile Organic Analysis (OLC02.1) (Cont'd) 

1,2-D ichlor obenzene 1 
1,2-Dibromo-3-chloropropene 1 
1,2,4-Trichlorobenzene 1 

Pesticide / PCB Analysis (OLM03.2) 
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) 
OLM03.2 - (U.S. EPA, 1994b) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
 
J.F.K. FEDERAL BUILDING
 
BOSTON, MASSACHUSETTS 02203
 

MEMORANDUM
 

DATE: September 23, 1996
 

SUBJ: New Procedure for Collecting Ground Water Samples for
 
the Determination of Organic arid Inorganic Analytec
 

FROM: Linda M. Murphy, Director
 
Office of Site Remediation//&fficTRestbj£jLtion 

Edward J. Ccnley, Directoj 
Off ice of Environmental Measurement V^a Evaluation 

TO: OSRR, OEME
 
David Fierra, Director
 
Office of Ecosystem Protection
 

The purpose of this memorandum is to issue the new EPA-Ncw
 
England guidelines for che collection of ground-water
 
samples from monitoring wells. The attached standard
 
operating procedure (SOP) is one of several products being
 
developed 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
 
Superfund and RCRA Ground Water Forum, Superfund and RCRA
 
Headquarters staff, R.S. Kerr Environmental Research
 
Ce:iter, 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. Conventional 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 underestimated. More recent technical
 
literature and regional sampling experience indicate that
 
the benefits of utilizing the low stress teclmique 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
 
controlled,
 

o pumping stresses are minimized,
 

o objective criteria are used to determine when
 
'sampling should begin,
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o operational variability between sampling events
 
can be minimized.
 

This standard operating procedure should be integrated into
 
ground-water sampling programs at Super-fund, Federal
 
Facility, and RCRA sites. It is also strongly recommended
 
for all EPA New England programs that collect or use water
 
quality data from monitoring wells.
 

Richard Willey, OSRR (S17-573-9639) and Charles Porfert,
 
OEME (617-860-4313) cook the lead in developing these
 
procedures. Please contact them should you need assistance
 
in implementation of the procedures or information on the
 
selection of field equipment.
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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 WSLLS
 

I. SCOPE 6c APPLICATION
 

This standard operating procedure (SOP) provides a general framework
 
for collecting ground water samples that are indicative of mobile
 
organic and inorganic loads at ambient flow conditions (both the
 
dissolved fraction and the fraction associated with mobile
 
participates). The SOP emphasizes•the need to minimize stress by low
 
water-level drawdowns, and low pumping rates (usually leas 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 open
 
interval length of 10 feet or leas (this is the most common
 
situation). However, this procedure is flexible and can be used in a
 
variety of well construction and ground-water yield situations.
 
Samples thus obtained are suitable for analyses of ground water
 
contaminants (volatile and semi-volatile organic analytes,
 
pesticides, PCBs, metals and other inorganics), or other naturally
 
occurring anaiytes.
 

This procedure does not address the collection of samples from wells
 
containing light or dense non-aqueous phase liquids (LNAPLa and
 
DNAPLs). For this the reader may wish to check: Cohen, R.M. and J.W.
 
Mercer, 1993, DNAPL Site Evaluation; C.K. Smoley (CRC Press), Boca
 
Raton, Florida and U.S. Environmental Protection Agency, 1992, 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
 
contaminant releases. 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 cy U.S.EPA
 
but is intended only to assist in identification of a specific
 
type of device. •
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Proper well construction and development cannot be overemphasized,
 
since the use of installation techniques that are appropriate to the
 
hydrogeologic setting often prevents "problem well" situations from
 
occurring. It is also recommended that as part of development or
 
redevelopment the well should be tested to determine the appropriate
 
pumping rate to obtain stabilization of field indicator parameters
 
with minimal drawdown in shortest amount of time. With this
 
information field crews can then conduct purging and sampling in a
 
more expeditious manner.
 

The mid-point of the saturated screen length (which should not exceed
 
10 feet) is used by convention as the location of the pump intake.
 
However, significant chemical or permeability contrast(s) within the
 
screen may require additional field work to determine the optimum
 
vertical location(s) for the intake, and appropriate pumping rate(s)
 
for purging and sampling more localized target zone(s). Primary flow
 
zones (high(er) permealability and/or high(er) chemical
 
concentrations) should be identified in wells with screen lengths
 
longer 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 clear
 
instructions on how the pump intake depth(s) will be selected, and
 
reason(s) for the depth(s) selected.
 

Stabilization of indicator field parameters is used to indicate that
 
conditions ara suitable for sampling to begin. Achievement of
 
turbidity levels of less than 5 NTU and stable drawdowns of less than
 
0.3 feet, while desirable, are not mandatory. Sample collection may
 
still take place provided the remaining criteria in this procedure
 
are met. If after 4 hours of purging indicator 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) c) discontinue purging, collect
 
samples and provide full explanation of attempts to achieve
 
stabilization (note: there is a risk that the analytical data
 
obtained, especially metals and strongly hydrophobia organic
 
analytes, may not meet the sampling objectives).
 

Changes to this SOP should be proposed and discussed when the oite
 
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
 
modifications must be approved before implementation in field.
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II.EQUIPMENT
 

A. Extraction device
 

Adjustable rate, submersible pumps are preferred (for example,
 
centrifugal or bladder pump constructed of stainless steel or
 
Teflon).
 

Adjustable rate, peristaltic pumps (suction) may be used 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. These devices frequently
 
cause greater disturbance during purging and sampling and are less
 
easily controlled 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 preferred when
 
sampling is to include VOCs, SVOCs, pesticides, PCBa and inorganics.
 

PVC, polypropylene or polyethylene tubing may be used when collecting
 
samples for inorganics analyses. However, these materials should be
 
used with caution when sampling for organics. 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 VOCs, 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 operating
 
at very low pumping rates.
 

Pharmaceutical grade (Pharmed) tubing should be used for the section
 
around the rotor head of a peristaltic pump, to minimize gaseous
 
diffusion.
 

C. Water level measuring device(s), capable of measuring to 0.01
 
foot accuracy (electronic "tape", pressure transducer). Recording
 
pressure transducers, mounted above the pump, are especially helpful
 
in tracking water levels during pumping operations, but their use
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must include check measurements with a water level "tape" at the
 
start and end of each record.
 

D. Flow measurement supplies (e.g., graduated cylinder and stop
 
watch).
 

E. Interface pi-obe, if needed.
 

F. Power source (generator, nitrogen tank, etc.). If a gasoline
 
generator is used, it must be located downwind and at least 30 feet
 
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 forms).
 

J. Sample Bottles.
 

K. Sample preservation supplies (as required by the analytical
 
methods).
 

L. Sample taga 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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III.PRELIMINARY SITE ACTIVITIES
 

Check well for security damage or evidence of tampering, record
 
pertinent observations.
 

Lay out sheet of clean polyethylene for monitoring and sampling
 
equipment.
 

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 its
 
location and record the date u£ 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 before, 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 after sampling of the well ia complete. All
 
measurements must be taken from the established referenced point.
 
Care should be taken to minimize water column disturbance.
 

Check newly constructed wells for the presence of LNAPLS or DNAPLC
 
before the initial sampling round. If 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 ara not addressed in this SOP.
 

IV.PURGING AND SAMPLING PROCEDURE
 

Sampling wells in order of increasing chemical concentrations (known
 
or anticipated) 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 Analysis 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
 



10/21/96 13:37 0Q9
 

SOP #: GW 0001
 
Region I Low Stress
 

(Low Flow) SOP
 
Revision Number: 2
 
Date: July 30, 1996
 
Page 6 of 13
 

feet above the bottom of the well, to minimize mobilization of
 
particulates present in the bottom of the well. Collection of turbid
 
free water samples may be especially difficult if there is two feet
 
or less of standing water in the well.
 

2. Measure Water Level
 

Before starting pump, measure water level. If recording pressure
 
transducer is used-initialize starting condition.
 

3 . Purge Well
 

3a. 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 flow 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 "recover"
 
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, avoid lowering the water level
 
into the screen). The final purge volume must be greater than the
 
stabilized drawdown volume plus 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 is 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 Events
 

After synoptic 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 extraction
 
rate (use final pump dial setting information) from previous
 
event(s). Perform purging operations as above.
 

4. Monitor Indicator 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 ia
 
considered to be achieved when three consecutive readings, taken at
 
three (3) to five (5) minute intervals, are within the following
 
limits:
 

turbidity (10% Cor values greater than 1 NTU),
 
DO (10%),
 
specific conductance (3%) ,
 
temperature (3V) ,
 
pH (± 0.1 unit),
 
ORP/Eh <* 10 millivolts),
 

All measurements, except turbidity, must be obtained using a flow­
through-cell. Transparent flow-through-cells are preferred, because
 
they allow field personnel to watch for particulate build-up within
 
the cell. This build-up may affect indicator field parameter values
 
measured within the cell and may also cause an underestimation of
 
turbidity values measured after the cell. If the cell needs bo 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 £low-through-cells are used in series, the one
 
containing the dissolved oxygen probe should come first (this
 
parameter is most susceptible to error if air leaks into the system) .
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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 (uee a by-pass assembly or
 
disconnect cell to obtain sample) .
 

VOC samples should be collected first and directly into prs-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 so 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 re?[i«*ijiB water filled. If the pump tubing is not completely
 
filled to the sampling point, use one of the following procedures to
 
collect samples: (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 fills the tubing, collect sample and record new drawdown,
 
flow rate and new indicator field parameter values.
 

Add preservative, as required by analytical methods, 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 additional 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
 
during purging to determine the amount of preservative that needs to
 
be added to the sample containers prior to sampling.
 

If determination of filtered metal concentrations is a.
 
objective, collecc 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: filtered water samples are not an
 
acceptable substitute for unfiltered samples when the monitoring
 
objective is to obtain chemical concentrations of total mobile
 
contaminants in gz-ound water for human health risk calculations.
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Label each sample as collected. Samples requiring cooling (volatile
 
organics, cyanide, etc.) will be placed into a cooler with ice or
 
refrigerant for delivery to the laboratory. Metal samples after
 
acidification to a pH less than 2 do not need to be cooled.
 

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
 
ft.) , if not measured the day before purging began. Note:
 
measurement of total well depth is optional after the initial low
 
Btreua sampling event. However, it is recommended if the well has a
 
"silting" problem or if confirmation of well identity is needed.
 

Securs 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 between 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.
 

Procedure 1
 

The decontaminating solutions can be pumped from either buckets on­
shore. 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 alcohol be used sparingly
 
in the decontamination process and water flushing steps be extended
 
to ensure that any sediment trapped in the pump is removed. The
 
pump exterior and electrical wires must be rinsed with the
 
decontaminating solutions, as well. The procedure is as follows:
 

Flush the equipment/pump with potable water.
 

Flush with noii-phoaph*ue detergent solution. If the solution is
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recycled, the solution IUUBU be changed periodically.
 

Flush with potable or distilled/deionized water to remove all of
 
the detergenc solution. If the water is recycled, the water must
 
be changed periodically.
 

Flush with isopropyl alcohol (pesticide grade). If equipment
 
blank data from the previous sampling event show that the level o£
 
contaminants is insignificant, then this step may be skipped.
 

Flush with distilled/deionized water. The final water rinse must
 
not be recycled.
 

Procedure 2
 

Steam clean the outside of the submersible pump.
 

Pump hot potable water from the steam cleaner through the inside of
 
the pump. This can be accomplished by placing the pump inside a
 
three or four inch diameter PVC pipe with end cap. Hot water from
 
the steam cleaner jet will be directed inside the PVC pipe and the
 
pump exterior will be cleaned. The hot water from the steam
 
cleaner will then be pumped from the PVC pipe through the pump and
 
collected into another container. Note: additives or solutions
 
should not be added to the steam cleaner.
 

Pump non-phosphate detergent solution through the inside of the
 
pump. If the solution is recycled, the solution must be changed
 
periodically.
 

Pump potable water through the inside of the pump to remove all of
 
the detergent solution. If the solution is recycled, the solution
 
must be changed periodically.
 

Pump distilled/deionized water through the pump. The final water
 
rinse must not be recycled.
 

VI.FIELD QUALITY CONTROL
 

Quality control samples are required to verify that the sample
 
collection and handling process has not compromised the quality of
 
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 quality
 
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
 
samples at a frequency of one set per VCC sample cooler.
 

Field duplicate.
 

Matrix spike.
 

Matrix spike 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 subsequent sampling roundo.
 

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, etc.).
 

If split samples are to be collected, collect split for each analyta
 
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 operated 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
846 with exception of Eh, for which the manufacturer's instructions
 
are to be followed. Instruments shall be calibrated at the beginning
 
of each day. If a measurement falls outside the calibration range,
 
the instrument should 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 LOOBOOK
 

A field log shall be kept to document all ground water field
 
monitoring activities (see attached example matrix), and record all
 
of the following:
 

Well identification.
 

Well depth, and measurement technique.
 

Static water level depth, date, time and measurement technique.
 

Presence and thickness of immiscible liquid (NAPL) layers and
 
detection method.
 

Pumping rate, drawdown, indicator parameters values, 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 numbcrc.
 

Preservatives uoed.
 

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.
 

VIII. DATA REPORT
 

Data reports are to include laboratory analytical results, QA/QC
 
information, and whatever field logbook information is needed to
 
allow for a full evaluation of data uscability.
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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 record all
 
of the following:
 

Well identification.
 

Well depth, and measurement technique.
 

Static water level depth, date, time and measurement technique.
 

Presence and thickness of immiscible liquid (NAPL! layers and
 
detection method.
 

Pumping rate, drawdown, indicator parameters values, 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(a).
 

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.
 

VIII. DATA REPORT
 

Data reports are to include laboratory analytical results, QA/QC
 
information, and whatever field logbook 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 AGEf 
REGION 1 

DRAFT CALIBRATION OF FIEL
 
(temperature, pH, dissolved oxygen, condt
 

oxidation/reduction potential [
 

I. SCOPE & APPLICATION 

The purpose of this standard operating procedure ork for calibrating 
field instruments used to measure water qual and surface water. 
Water quality parameters include temperatu iductivity/specific 
conductance, oxidation/reduction potential- SOP supplements, but 
does not replace, EPA analytical metho CFR 141 for temperature, 
dissolved oxygen, conductivity/spec iditv. 

This SOP is written for instrume 5 (temperature, pH, dissolved 
oxygen, conductivity/specif] ition/reduction potential [ORP]) and the 
probe reajj&fpr pH, d conductance are automatically corrected 
for tern lent (programming and displaying the 
mcasureme a display/logger or a computer. Information sent to the 
instrument is eg ?n the display/logger or computer. It is desirable that 
the display/log^ 'storage capabilities. If the instrument does not have a 
keypad, fo "ructions for enterine information into the instrument. 

For^Sfcund water monigjjpiJIfpBie instrument must be equipped with a flow-through-cell, and the 
• or compuJSr display screen needs to be large enough to simultaneously contain the 

luts of each probcjffthe instrument. Turbidity is measured using a separatelnstrument 
! turbidity canopi be measured in a flow-through-cell. This procedure is applicable for 

! EP.&f^sion 1 Low Stress (low flow) Purging and Sampling Procedure for the 
jnd Water Samples from Monitoring Wells 

II. GENERAL 

All monitoring instruments must be calibrated bcfuis 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 sensoi (pH, dissolved oxygen, conductivity/specific conductance, and 
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oxidation/reduction potential [ORP]), each temperature sensor needs 
against a thermometer that is traceable to the National Institute of S 
(N1ST) . Before any instrument is calibrated or used to pedffiHjt envi 
the instrument must stabilize (warm-up) according to mangprcturer's ii 

accuracy 
i Technology 
neasurements, 

Most instruments will require at least two standards to 
that is, one standard less than the expected value and o 

.pected 
alteration 

at the beginning of each sampling day prior to sample col determine if the instruments 
have remained in calibration during transport to each e one of the 
previously used standards as a check standard at the s; heck measurement 
does not agree with the initial calibration or to instrument, then 
the instrument must be re-calibrated. When irement falls outside 
the calibration range, the instrument must be, ranae before 
continuing measurements 

This SOP requires that the manufac^ including the instrument 
specifications) accompany the ins 

III. CAL 

Prior to must be cleaned according to the manufacturer's 
roper maintenance) can lead to erratic measurements. 

ent so that the following parameters to be measured will be 
displayjffrtemperature, t dissolved oxygen, mg/1 dissolved oxygen, conductivity, 
specj&Tconductance, 

folume of the calijsltion solutions must be sufficient to cover both the probe and 
rature sensor tspmanufacturer's instructions for additional information). 

r measuring, make sure there are no air bubbles lodged between the probe and 

TEMPERATURE 

Most instrument manuals state there is no calibration of ihe temperature sensor, but the 
temperature sensor must be checked to determine its accuracy. This accuracy check is performed 



009 C8' 2-- =6 

SOP#: 
Region 1 Calibration of 

Field Instruments 
Revision Number: DRAFT 
Date: June 3, 1998 
Page 3 of 10 

at least once per year and the accuracy check date/information is kept • ;em. If the 
accuracy check date/information is not included with the instrument :k was over a 
year, the temperature sensor accuracy needs to be checkedj p be sampling event. 
If the instrument contains multiple temperature sensors, 

Verification Procedure 

1. Allow a container filled with water to come 

2. Place a thermometer that is traceable lo the Standards and 
Technology (N1ST), and the instrument's te water and wait for 
both temperature readings to stabilize. 

3. Compare the two measurements4PThe in; ture sensor must agree with 
the reference thermometer meas^ement w, of the sensor (usually 
±0.15° C). If the measuremeia^o not ment may not be working properly 
and the manufacturer needj^M>c 

The pH ot gpmetrically using a glass electrode. * 

Choose the ai that will bracket the expected values at the sampling 
locations. be pHwill usually be close to seven. Three standards are needed 
for the^Rbration: one yen, one at least two pH units below seven and the other at 

pH units abov "For those instruments that will not accept three standards, the 
insJSjment will need lo ^recalibrated if the water sample's pH is outside the initial calibration 

; described by the standards. 

DW 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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3. Remove probe from its storage container, nnse with distilled with soft 
tissue. 

4. Select monitoring/run mode. Immerse probe i 

5. Stir the standard until the readings stabilize does not 
seconds, select calibration mode and then select :er the buffer 
into instrument. Select monitoring/run mode T should remain within 
manufacturer's specifications; if they change, ;s continue to change 
after re-calibration, consult manufacturer. 

6. Remove probe from the initial stand;	 , and blot dry. 

A1 Immerse probe into the second standard (	 rat step 5. 

8. Remove probe from 1 standafJ, rinse wlSnfistiiled water, and blot dry. If 
instrument only accepts tv dardsygpe calibrajpn is complete. Go to step 11. 
Otherwise continue. JB& 

w r 
e.g., pH 9) and repeat step 5. 

standard, rinse with distilled water, and blot dry. 

11. fif not already selected. To ensure that the initial 
cas has not changed, immerse the probe into the initial 

ndard ings to stabilize. The reading should read the initial standard 
within Tturer's specifications. If not, re-calibrate the instrument. Ifre­

calibration	 i, the calibration range may be too great. Reduce calibration 
,dards that are closer together. 

*ation is complete.	 Place pH probe in its storage container. 

DISSOLVED OXYGEN 

Dissolved oxygen (DO) content in water is measured using a membrane electrode. The DO 
probe's membrane and electrolyte solution should be replaced prior to the sampling period. 
Failure to perform this step may lead to erratic measurements. 
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Calibiation Procedure 

1. Gently dry the temperature sensor according to 

2 Place a wet sponge or a wet paper towel on t! 

3 Place the DO probe into the container without commg m conqEqppm the wet 
sponge or paper towel. The probe must fit tightr ontainer to prevent the escape 
of moisture evaporating from the sponge or towc 

4. Allow the confined air to become saturated* tion occurs in 
approximately 10 to 15 minutes). Durir me:it to allow the 
DO probe to warm-up. Select monitg erature readings. 
Readings must stabilize before coujptnng to, 

5. Select calibration mode; 

6. Enter the local barom |suallyjain"m of mercury) for the sampling 
location into the insi rmust be determined from an on-site 

Do Obtained from the local weather services 
3TCS for uTKTelevation of the sampling location. [Note: inches 

ol RH^aSBStejes 25" gguals mm of mercury or consult Oxygen Solubility at 
chafi »o the SOP for conversion at selected pressures]. 

d indrcate that the calibration is in progress. The instrument will 
e approxima Dilute to calibrate. After calibration, the instrument should 

isplay percent s DO. 

8. Select monjjp'ing/njn mode. Compare the DO mg/1 reading to the Oxygen Solubility 
at Indicated E s u r  e chart attached to the SOP. The numbers should agree. If they do 

accuracy of the instrument (usually ± 0.2 mg/L), repeat calibration. If 
3t work, change the membrane and electrolyte solution. 

9 Remove the probe from the container and place it into a 0 U mg/L DO standard (sec 
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 tempeiaiure readings. They 
must stabilize before continuing. 
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Oxygen Solubility .11 Indicated Pressure (continued) 

T«np

°C
725

 28^54
 720

 28^15
 715

 28.15

 Pressure (Ho 
 710 70S

 27.93 27 "V.
 700

 27.56
 095

 ^27.30
 ($90

 27.17
 mm 
 in 

Source Drafl EPA Handbook of Methods for Acid Deposition Studies, Hicld Operations for Surface Water 
Cheiuisuy, EPA/600/4-89/020, August 1989. 
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10. Wait until the "mg/l DO" readings have stabilized. The inst ,d read 0.0 
mg/L or to the accuracy ofthe instrument (usually ± ^2 mg/L) trument cannot 
reach these values, it will be necessary to clean the p ^ ^  , an ' membrane and 
electrolyte solution. If this does not work, prepa: dard. Ifthe 
measures do not work, contact manufacturer. 

Note; To prepare a zero mg^ DO standard foil cedure stated ir^^j^Sii 
Methods (Method 4500-0^). The method basi to add excess sodium sulfite 
(until no more dissolves) and a trace amount of water. The standard 
container must be completely filled (no head s; prepared prior to the 
sampling event. If some ofthe solution is lo^ ration, add more 
water to the container so that the stand ace, 

SPECIFIC CONDUCTANCE 

Conductivity is used to measure t^^wJity of^^aqueous^^ution to can7 an electrical current. 
Specific conductance is the cond^Pvity valj^^orrectqileD 25 °C. 

Most insti^^^s are caj ainst a ̂ ^^gpSHard which is near, but below the specific 
conduct^^^^^^enviri gjrnples. ^second standard which is above the 
environme^^^^^fespeciti lice is used to check the linearitv ofthe instrument in the 
range of measi 

CalibratioQ.;̂ 1gcec 

1. Allow the calii standard to equilibrate to the ambient temperature. 

2. Remove pro^trom its storage container, rinse the probe with a small amount ofthe 
conductivityi^ecific conductance standard (discard the rinsate), and place the probe into 
le condu^pty/specific conductance standard. 

S'cl monitoring/run mode. Wait until the probe temperature has stabilized. 
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4. Look up the conductivity value at this temperature from the ci 
temperature correction table usually found on the stardard bor 
instruction sheet. You may need to interpolate thc^^[^ct i 
temperatures. Select calibration mode, then condj^Vity. Enti 
corrected conductivity value into the instrument 

5, Select monitoring/run mode. The reading shot within manufai 
specifications. If it does not, re-calibrate. If read ue to change after re­
calibration, consult manufacturer. 

6. Read the specific conductance on the ins^ aluc to the specific 
conductance value on the standard. Tl: ;ree with the standard 
within the manufacturer's specification :e re-calibration does 
not correct the problem, the prob&jsly need^l erviced by the instrument 
manufacturer. 

7. Remove probe from th Se the proM with a small amount ofthe second 
conductivity/specific co rd ( d i ^ p  l the rinsate), and place the probe into 
the second conducti Indard. The second standard will serve to 
v & ^ ^  ̂  Jinearit; ?e specific conductance value from the 
i^^^^^^&nd c ""Ipecific conductance on the standard. The two 
vaiu«^.SSa^TO3gree ?eciflcations ofthe instrument. If they do not agree, re­

^ g  s do |are, then the second standard may be outside the linear 
range oiteEgM^^^ignt undard that is closer, but above the first standard and 

Jf values still do not compare, try cleaning the probe or consult 

round water or surface water, use the specific conductance 

DUCTION POTENTIAL (ORP) 

The oxidation/reduction potential is the electrometric difference measured in a solution between 
an inert indicator electrode and a suitable reference elecuode. The electrometric difference is 
measured in millivolts and is temperature dependent. 

»* i f # 
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Calibration or Verifjcation 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 pro' ilize, then read the 
temperature. 

5. Look up the millivolt (mv) value tlwlhillivolt versus 
temperature correction table usuall' tic or on the standard 
instruction sheet. You may nee^X) interp_ e between temperatures, 
Select "calibration mode', t l ien^RP" perature-corrected ORP value into 
the instrument, 

6, Se^ct monitorin remain unchanged within 
m ^ l S ^ ^ r c r '  s s re-calibrate. If readings continue to change 

iibratio 

ual states that the instrument is factory calibrated, then 
ibratiol^P:?fist the standard. If they do not agree witliin the 

rumem, the instrument will need to be re-calibrated by the 

ijdity mi^^Tis based upon a comparison of intensity of light scattered by a sample under 
' with the intensity of light scattered by a standard reference suspension, A 

ifa nephelometer with a visible light source for illuminating the sample and one or 
more photo-electric detectors placed ninety degrees to the path ofthe light source. 

Some instruments will only accept one standaid. For these insUumcnts, the standards will serve 
as check points. 
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Calibration Procedures 

I, Allow the calibration standards to equilibrate at ^^&ibieir 
commercially available polymer primary standard^^^CO-AE! 
however, the standards can be prepared using Fqgpazin ace 
Method 180.1, 

2. Ifthe standard cuvette is not sealed, rinse a cu* eionized water. Shake the 
cuvette to remove as much water as possible. D the inside ofthe cuvette 
because lint from the wipe may remain in the CTw*6tte. dard to the cuvette. 

3. Before performing the calibration pro; e sure tnl tes are not scratched 
and the out.side surfaces are dr̂ /, free nd dus fthe cuvette is 
scratched or dirty, discard or clean 

4. Zero the instrument by u^i J standard. A zero standard 
(approximately 0 NTU) c istilled water through a 0,45 micron 
pore size membrane filtc 

a stand [ange o f ^ ^ ^ p ^ r U s  , calibrate according to manufacturer's 
or ve tion if ins^ment will not accept a second standard. If 

nstrum read standard value to within the specifications ofthe 

instru ^nge of scales, checic each range that will be used 

vent Standard that falls within that range. 

n 20 and IGO NTUs, calibrate according to manufacturer's 
ration if instrument does not accept a third standard. If 

m ^  t should read standard value to within the specifications ofthe 
instrument has range of scales, check each range that will be used with 

ard for that scale. 

iNAGEMENT AND RECORDS MANAGEMENT 

All calibration records must be documented in the project's log book. At a minimum, include 
ihcinsiru/nciil manufacturer, jnodel number, instrumenl identification number, standaids used to 
calibrate the instruments (including source), calibration date, and the instrument readings. 
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O.tygcn Solubility M Indicated Pressure 

Temp -Pr£saus__OM 
VtM-' 

(Continued) 

Suurw, Draft EPA Handbook Of Methods for Acid Deposition Studies, Field Operations for Surtacc Water 
Cliwiiisuy, EPA/60O/4.-89/02O. August 3989. 
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Ox>gcn Solubility .n Iiidlcaicd Presstire (continued) 

Temp 	 Pressure (Ho 
725 720 715 710 705 700 095 690  m m 

' C . 28,54 28.^5 28 . I i 27,95 2 7 - 6 27.56 27.30 27,17 in 
0 13,39 13,80 n.TO 13 61 13.31 13.41 13.32 13.22 mg^l 
I n . s i 13,42 13,33 13.23 13,14 13.04 12.95 12,86 
2 13.15 13. or, 	 12.07 12.88 12.79 12.69 12,60 12.51 
3 12.31 12.72 	 12.63 12.54 12.45 12.30 12.27 12.18 
4 12.47 12.39 	 12.30 12 21 12.13 12.04 11.95 11.87 

5 12.15 12.06 	 11.98 11.89 11.81 11.73 11.64 n . 5  ̂  , 
6 11.84 11 73 11.68 11.60 11,51 11.43 11.35 11 ^ ^ ^ . .  ̂  
7 11..^'! 11.47 11.39 11,31 11.22 11.14 . ̂  6 i g i ^ ^ H K  ̂  
8 11.26 11.18 11.10 	 11,02 10.95 10.87  j l ^ ^ IOTI^^HBB 
9 10.99 10.92 10.84 10,76 10.69 1 0 . 6 1 ^ 0.53 1 0 ^ ^ ^ ^  ̂  

10 10.74 10,66 1059 10,51 10.44 10.29 j f  ̂  ^ ^  s'"•M 
10.48 10.40 10.33 	 10,28 10,18 1 0 . 0 ^ ^ 9  6 ^u 	 lo.M. 

12 10.24 10,17 	 10.10 10.02 9.95 9.469.8^fe 
13 10,01 9.94 	 9.87 9,80 9,73 9 . 6 ^  ̂  9.52 
14 9.79 9.72 	 9,65 9,68 9.51 J^31^•'^^M 
15 9,58 9.51 9.44 9,58 9.31 9 . i  ̂  ^ ^ 
10 9,37 9.30 	 9.24 9.17 9.11 9 .W SIT^ ^ ^ ^  ̂  
17 9.18 9.11 	 9.05 8.98 8.92 , 8.79 *^^^l*" 
18 8.99 8.92 8.86 8.80 8 , 7  ̂  8,61 " ^ ^ P ^ 
19 8.81 8,74 	 8.68 8,62 J^^ t S  ̂  y3 {^W 
20 8.63 8.57 	 8.51 a . 4 5 ^ ^ 9 ^M\ 
21 8.46 8.40 8 34 ' 8 . 2 2 . | i ^ 0 4sir22 8.30 8,24 	 8.18 8.00 1 7,89 
2.3 8,15 8.09 	 8.03 ^ 7 ; ^  ̂  7.80 7.74^ ^ 7.86	 J 
24 7,99 7.94 	 7.88 J %S: i2 7 6 5 7.59Ti\M^r25 7.85 7.79 ^ 7 . 6 8 ,̂ ,  0 • y # ^ 7.51 7.46' ^ ' ^ 
26 7.70 7,65	 ^ 7-54 J 7..37 7.32w w ^ ^ S & 
2 7  ̂  ^ . 5 7 7 , 5 ^ 7.41 1 ^ 0 7.25 7.19^ ^ ^^K 
2 ^  ̂  	 7.28 ^ 7,17 7.12 7.06^ ^ s 7,10 7,05 7,00 	 6.945 ^ ^ ^ ^ f e . 
3 0 ^ ^ hJ .U 	 ^ ^  ̂  ^ 0 3 6,98 6.93 6.88 6.82^ ^ ^ 
51 ^ ^ ^ ^ 1 	 6 ^ ^ 6,86 6,81 6.76 6.70^ ^ ^ 
32 	 6.85"^ 6.70 6.70 6.64 6.59^m Ws 6.83 6,58 6,53 	 6.48 

6,73 i ^  g 6.58 6.53 6,48 6,43 6.38 
^ ^ 6.61 6.47 6.42 6.37 6.36 6.27^S^ ^  " 

6.51 6 . ^  ̂  1^.41 	 6.36 6.31 6,27 6.22 6.17^ ^ ^ 
6.40 6.31 	 6.26 6.21 6.16 6.12 6,07^ S "̂̂  	 oM 
6,30 6.21 	 6.16 6.12 6.07 6.02 3.98^M. ^̂  	 Ma 

^ ^ m  , .39 6,26 .	̂ 1  5 6.11 6.06 6.01 5.97 5.92 5.87 
^ 6 . 0 6 6.01 5.96 5.92 5.86 5.83 5,78^ ^ b % 

^ ^ ^ ^ ^ ^ P ^ B S g 	 5.96 5.91 5 87 5.82 5.78 5.73 5.69 
5,86 5.82 5.77 5.73 5.69 5.64 5.60^ ^ ^ ^ ^ ^ pm 

^ ^ ^ ^ ^  ̂  5,82 5,78 5,73 5 69 5.65 5.60 5.56 5.51 
44 5,72 5.68 5 64 5.59 5,-55 5.51 5.46 3,42 

45 5,04 5.59 5.55 5 51 5,47 5.42 5.38 5.34 

Source: Draft EPA Handbook of Methods fbr Acid Deposition Studies, Field Operatiotis for Stirfacc Water 
Cheinisuy, EP A/000/4-89/020, August 1989, 
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ViM-i ' 
TEST KIT REPORTING LIMITS 

ENSYS PCB test kit for soils 2 ppm as Aroclor 1254 

HACH Ferrous Iron Test Kit for groundwater 
(1,10 Phenanthroline) 

0-3.00 mg/L 

HACH Sulfide Test Kit 
(Methylene Blue) 

0-0.600 mg/L 
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