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1.0 PROJECT DESCRIPTION 

1.1 INTRODUCTION 

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA or 
Superfund) was passed on December 11, 1980. Among many things this law authorizes the 
United States Environmental Protection Agency (EPA) to respond to releases or threats of releases 
of hazardous substances, or pollutants or contaminants into the environment which may present an 
imminent or substantial danger to public health, welfare or the environment. There are three 
primary ways sites can be cleaned up with CERCLA authority: enforcement removal actions, and 
remedial activities. Each of these ways are discussed in detail below. 

This Quality Assurance Project Plan (QAPP) is a compilation of methods and procedures which 
are followed by the Illinois Environmental Protection Agency (lEPA) Site Assessment Program to 
ensure quality in site investigations. This QAPP provides guidance to fulfill the requirements of 
CERCLA in protecting human health and the environment. 

Data Quality Objectives 

The Data Quality Objectives (DQO) Process, a systematic planning tool based on the Scientific 
Method for establishing criteria for data quality and for developing data collection designs. By 
using the DQO Process to plan environmental data collection efforts, EPA can improve the 
effectiveness, efficiency, and defensibility of decisions in a resource-effective manner. The DQO 
process used by the Site Assessment Program will be based on the process described in "Guidance 
for the Data Quality Objectives Process", September, 1994. EPA QA/G-4:EPA/600/R-96/055. 

DQOs are qualitative and quantitative statements derived from the outputs of the first six steps of 
the DQO Process that: 

1) Clarify the study objective; 
2) Define the most appropriate type of data to collect; 
3) Detemiine the most appropriate conditions from which to collect the data; and 
4) Specify tolerable limits on decision errors which will be used as the basis for establishing 

the quantity and quality of data needed to support the decision. 
The DQOs are then used to develop a scientific and resource-effective data collection design. 

The DQO Process is a strategic planning approach based on the Scientific Method that is used to 
prepare for a data collection activity. It provides a systematic procedure for defining the criteria 
that a data collection design should safisfy, including when to collect samples, where to collect 
samples, the tolerable level of decision errors for the study, and how many samples to collect. By 
using the DQO Process, the Agency will assure that the type, quantity, and quaUty of 
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environmental data used in decision making will be appropriate for the intended application. In 
addition, the Agency will guard against commitfing resources to data collection efforts that do not 
support a defensible decision. 

The DQO Process consists of seven steps, as shown in below. The output from each step 
influences the choices that will be made later in the Process. Even though the DQO Process is 
depicted as a linear sequence of steps, in practice it is iterative; the outputs from one step may lead 
to reconsideration of prior steps. This iteration should be encouraged since it will ultimately lead 
to a more efficient data collection design. During the first six steps of the DQO Process, the 
planning team will develop the decision performance criteria (DQOs) that will be used to develop 
the data collection design. The final step of the Process involves developing the data collection 
design based on the DQOs. The first six steps should be completed before the planning team 
attempts to develop the data collection design because this final step is dependent on a clear 
understanding of the first six steps taken as a whole. Above all, every step should be completed 
before data collection begins. 

Each of the seven steps is described briefly below. 

Step 1: State the Problem — Concisely describe the problem to be studied. Review prior studies 
and existing information to gain a sufficient understanding to define the problem. 

Step 2: Identify the Decision — Identify what questions the study will attempt to resolve, and what 
actions may result. 

Step 3: Identify the Inputs to the Decision — Identify the information that needs to be obtained 
and the measurements that need to be taken to resolve the decision statement. 

Step 4: Define the Study Boundaries — Specify the time periods and spatial area to which 
decisions will apply. Determine when and where data should be collected. 

Step 5: Develop a Decision Rule — Define the statistical parameter of interest, specify the action 
level, and integrate the previous DQO outputs into a single statement that describes the 
logical basis for choosing among alternative actions. 

Step 6: Specify Tolerable Limits on Decision Errors — Define the decision maker's tolerable 
decision error rates based on a consideration of the consequences of making an incorrect 
decision. 

Step 7: Optimize the Design — Evaluate information from the previous steps and generate 
alternative data collection designs. Choose the most resource-effective design that meets all 
DQOs. 

10 
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The site specific Work Plans and Field Sampling Plans for each Site Assessment will contain the 
details of how the DQO process was applied to each site. 

1.2 ENFORCEMENT 

CERCLA grants EPA broad authority to take action against responsible parties, including owners, 
operators and generators, to bring about response action at sites. Responsible parties can be held 
liable for up to three times the cost of clean up if Superfund monies have to be used to clean up a 
site. 

1.3 REMOVAL 

The removal program allows EPA to respond to releases quickly, thereby mitigating immediate 
threats to human health and the environment. However, recent amendments to the National 
Contingency Plan (NCP), which is EPA's plan for addressing releases of hazardous materials, 
expand removal authority to also cover situations not routinely thought of as immediate removals. 
Therefore, releases or threats of releases at or near the surface, independent of whether they pose 
an immediate threat, may now be addressed under the removal program. These removal actions 
are defined as time-critical and non-time critical removal actions depending on the site and the 
situation. 

The primary limitation to removal actions is, that they can cost no more than $1 million and last 
no more than 6 months unless continued response (1) is required to prevent, limit or mitigate an 
emergency, (2) there is an immediate risk, (3) and no one else will provide the assistance. 

The two key groups that oversee removal acfions are the Coast Guard and EPA. The Coast Guard 
primarily responds to releases of hazardous materials in coastal areas and will support EPA at 
inland areas when requested. EPA primarily responds to inland releases through its contract 
technical assistance team (TAT) and Emergency Response Cleanup Services Contracts (ERCS). 
The TAT contractor, among other things, has responsibility for conducting preliminary 
assessments for removal actions and directing removal actions. The ERCS contractor has 
responsibility for implementing the selected removal actions including contaminant and 
countermeasures; cleanup, mitigation, and disposal; site restoration; and analytical services. 

The removal program is designed to respond to releases more quickly than the remedial program 
which requires National Priorities List (NPL) listing. However, the Site Assessment program has 
become more active in removal actions. The Regional Integrated Site Evaluation (RISE) 
Information form is the primary mechanism by which cooperation and communication between 

1 1 
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removal and remedial programs occurs. RISE forms include all pertinent site information 
including a site description, a summary of previous investigations, potential targets, and a 
description of the hazardous waste present. RISE forms and recommendations are shared and 
coordinated between programs as sites are discovered. If State personnel confront immediate 
removal situations, and the State is unable to take response actions or force responsible parties to 
take response acfions, the site should be prompfly referred to the EPA Regional office for acfion. 
These sites are referred to EPA by completing this RISE form which in turn initiates the above 
process. 

1.4 REMEDIAL 

1.4.1 DISCOVERY 

Discovery is the process of identifying previously unknown potential hazardous waste sites. 
Sources for this information could include, but are not limited to the following: 

informal community site notification hot lines, citizen complaints 

Federal/State site notification programs and referrals 

historical or recent aerial photo imagery 

land use records 

other sources 

When a site initially comes to the attention of the Site Assessment or Removal programs, it is not 
automatically entered into EPA's Comprehensive Environmental Response Compensation and 
Liability Information System (CERCLIS). Sites now undergo an initial screening by 
representatives of the remedial and/or removal programs. The site is entered into CERCLIS if 
further site investigation is deemed necessary by completing a RISE form. It should be noted that 
CERCLIS is not a comprehensive list of all potential sites in the country-only those that have 
been reported to EPA. 

1.4.2 INTEGRATED ASSESSMENT 

(PRELIMINARY ASSESSMENT/SCREENING SITE INSPECTION EQUIVALENT) 

The Integrated Assessment (lA) was developed to provide a means to conduct a single evaluafion 
process for site assessment and removal concerns. It consists of a single continuous site 

12 
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evaluafion, which combined the activities of the Preliminary Assessment and the Screening Site 
Inspection. An lA also includes a removal program analysis component. Generally, an lA 
examines hazardous waste sites to detemiine if a site poses a threat to human health and/or the 
environment, to determine if a removal action is warranted, to better define the extent of the 
problem, to determine if further action is warranted, and to provide a data base sufficient to apply 
the EPA Hazard Ranking System (HRS) which is described in Section 1.4.6. 

After site discovery and the RISE process is complete and both programs have determined that 
further investigafion in conjunction with a removal acfion, following a removal acfion, or in the 
absence of any removal action is necessary, the site is placed on CERCLIS and an Integrated 
Assessment begins. The RISE form is forwarded to the Early Action Project Manager in the 
Emergency Response Branch of the Superfund Division, who in turn will provide the information 
to the Region 5 Removal Program. If the potential for a removal is present, then the State will 
contact the Regional Removal representative and every attempt will be made to coordinate the 
initial site activities, especially the recormaissance visit. 

A variety of information is necessary to complete the lA including site specific data on the 
hazardous substances present, pollutant dispersal pathways, types of receptors, facility 
management practices, and readily known potential responsible parties. The scope of an lA can 
vary depending on the nature of existing infonnation available on the site. 

The following types of tasks are appropriate for an lA: 

• review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn 
Maps; U.S. Geological Survey, Soil Conservafion Service information; and other 
geological, hydrological, and topographical data 

• conduct a site reconnaissance visit 

• screen site with portable field instruments for air releases and radioactivity 

• survey and document the site, structures, topography, lagoons, drainage, drums, bulk 
tanks, monitoring wells, roads, access points, boundaries, etc. 

• document locafion of potenfially affected homes, public buildings, natural areas, other 
populations, etc. 

• identify migration pathways and sources of hazardous waste 

• review operator records 

• screen samples before collection with the Toxic Vapor Analyzer (TVA) and perhaps 

13 
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conduct other screening activities with hnmunoassays and/or X-ray fluorescence 
depending on the site 

• use the Geoprobe to gather data on site geology and to collect groundwater samples 

• collect/analyze on and off-site, sediment surface soil, open drums and waste samples 
for volatile organic compounds, extractable organic compounds (this includes 
base/neutral extractables, acid extractables, and pesticides/ polychlorinaled biphenyls 
(PCBs)), and inorganic compounds 

• collect/analyze groundwater and surface water, and or lagoons for volatile organic 
compounds, extractable organic compounds (this includes base/neutral 
extractables, acid extractables, and pesticides/PCBs), and inorganic compounds 

• HRS scoring 

An important task of the lA, as mentioned above, is sample collection. When the decision is made 
to proceed with sampling, the State will notify the Early Action Project Manager with a 
correspondence including a workplan and a PA-Scoring package. Under the Site Assessment 
program, an average of 10-20 samples per site is routine. In addition to collecting samples for the 
HRS score, consideration is given to removal assessment and possible initial remedial 
investigations needs. States should attempt, where feasible, to limit sample collection to this 
amount. However, this amount may not be appropriate considering the size, complexity, nature of 
the pathways and the amount of exisfing reliable analytical data. If it is impossible to effecfively 
score the site with 20 samples then it is appropriate to collect more. 

Completion of the lA will generally include a formal report which addresses the site history, 
operations, waste characteristics, and a discussion of the migration pathways. The report will also 
include photographic documentation, site and area maps, presentation of analytical data, and a 
PreScore scoring package. Also, accompanying the report will be a site recommendation. Based 
on the information collected, one of the following decisions/recommendations must be made: 

- no further remedial action planned (NFRAP) 
- further investigation 
- proceed with HRS scoring package 

During the initial stage of the Integrated Assessment investigation, it may be determined that a site 
does not pose a threat to human health and/or the environment. In this case a NFRAP Integrated 
Assessment (Preliminary Assessment Equivalent), which is an abbreviated version of an 
Integrated Assessment, is the result. This decision usually comes after a review of all pertinent 
informafion (including removal action infomiafion, if applicable) and a site reconnaissance visit. 
The information available suggests that this site does not pose a threat and that sampling is not 
necessary. This investigation should characterize any hazardous substances present, potential 

14 
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migration pathways, and the potential populations and resources that may be affected. 

A NFRAP Integrated Assessment may include the following tasks: 

• review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn 
Maps; U.S. Geological Survey, Soil Conservafion Service information; and other 
geological, hydrological, and topographical data 

• conduct a site reconnaissance visit 

• identify potential targets, migration pathways, and sources of hazardous waste 

• screen the site with portable field instruments for air releases and radioactivity 

• survey and document site, structures, topography, lagoons, drainage, drums, bulk tanks, 
monitoring wells, roads, access points, boundaries, etc. 

• review operator records 

A report that is the equivalent of a Preliminary Assessment will be completed and accompanied by 
a PreScore scoring package. 

1.4.3 SITE TEAM EVALUATION PRIORITIZATION (STEP)/ESI EQUIVALENT 

The Site Team Evaluation Prioritization (STEP)/ESI Equivalent was developed to allow for 
additional investigations beyond the previously completed Preliminary Assessments, Screening 
Site Inspections, or lAs to provide sufficient documentation to decide on the appropriate future 
course of action for sites. The purpose of a STEP/ESI Equivalent is to gather addifional 
informafion to further assess potenfial site concerns and to assist in determining if a site is eligible 
for the NPL. 

Much of the same information and tasks necessary for the complefion of the Integrated 
Assessment is also necessary for a STEP/ESI Equivalent investigation. However, most of this 
information has already been gathered in the Preliminary Assessment and the Screening Site 
Inspection. Therefore, the STEP/ESI Equivalent is utilized to fill in data gaps and make a 
detenninafion if the site is an NPL candidate. The types of tasks appropriate for a STEP/ESI 
Equivalent include the following: 

• gather updated information regarding site operations, hazardous wastes, and disposal 
procedures 

1 5 
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• collect samples to fill in data gaps and to further identify affected or potentially 
affected target populations and/or resources 

• analyze samples for volatile organic compounds, extractable organic compounds (this 
includes base/neutral extractables, acid extractables, and pesticides/PCBs), and 
inorganic compounds 

• quantify the threats posed by a site to support HRS scoring 

• collect additional samples to attribute hazardous substances to site operations 

Again, before sampling activities are conducted, the State will notify the Early Action Project 
Manager with a correspondence including a workplan and a PA-Scoring or a PreScore package. 
The number of samples collected during the STEP will range from a few up to the number 
typically collected during a CERCLA Expanded Site Inspection. The nature and amount of field 
work will be dictated by the existence of available information on the site. Again, a report 
accompanied by an updated PreScore scoring package and a site recommendation will be 
completed. Based on the information collected, one of the following decisions/recommendations 
must be made: 

• no further remedial action planned (NFRAP) 

• further investigation 

• proceed with HRS scoring package 

1.4.4 EXPANDED SITE INSPECTION (ESI) 

Expanded Site Inspections (ESIs) are optional activities. The objective of the Expanded Site 
Inspection is to collect all data necessary to prepare an HRS scoring package to propose the site to 
the NPL. In most cases. Expanded Site Inspections are necessary for complex sites where 
additional data is needed to substantiate or strengthen an HRS score. Expanded Site Inspecfions 
may also be needed to further define the extent or potential for contamination, more extensively 
determine the identity/quantity of waste materials or contaminants disposed on site, better 
identify/quantify target populations or environments. 

The more conventional activities and techniques often provide enough data to score a site for the 
NPL. However, in some instances additional information and more sophisticated technology may 
be necessary especially for complex sites. Before addifional sampling activities are conducted, the 
State will notify the Early Action Project Manager with a correspondence including a workplan 

16 



IL EPA QAPP 
T a b l e of C o n t e n t s 

Revision#4 
January 2 003 

Page 17 of 107 

and a PreScore package. Appropriate tasks may include: 

• conducting interviews with those knowledgeable about the site 

• installing wells to obtain better data on the presence of contaminants in groundwater 

• collecting samples to attribute hazardous substances to site operations 

• collecting samples to further identify targets 

• conducting geophysical studies 

• conducting complex background sampling studies 

• collecting any other missing HRS data for the pathways of concern 

After an Expanded Site Inspection is completed sufficient information and documentation exists to 
proceed with NPL listing. 

Data Usage and Assessment 

In the Site Assessment Program, sampling and the associated analytical work are necessary for 
Integrated Assessments, Site Team Evaluation Prioritizations, and Expanded Site Inspections. The 
primary purpose for this analytical work is to complete a site characterization using the HRS. For 
most sites where unknown contaminants may be present, samples are analyzed for the Target 
Compound List (Refer to Tables 5-1 through 5-4). This analytical data may also be of secondary 
use in the Remedial Investigation or in relation to public health concerns. The Remedial 
Investigation is, however, designed to develop an analytical data base for contamination 
assessment and public health concerns that is independent from and more intensive than the 
analytical data of the Site Assessment program (Refer to Secfion 1.4.7). 

Samples are sent to the USEPA Contract Lab Program or to lEPA labs. Soil, sediment, waste, 
surface water, and groundwater analyses all undergo data assessment by Quality Assurance 
Coordinators and the laboratory managers for the data produced in their laboratories. The data 
assessment will be done in terms of instrument conditions, initial calibration, continuous 
calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses, 
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses. 
All of the analyses and recoveries must meet established limits (Refer to Appendix E). For 
samples sent to lEPA labs, the lEPA Quality Assurance Section will manually validate the data 
package prepared by the laboratory equivalent to Contract Lab Program requirements and results 
will be reported to the Site Assessment staff of the Division of Land Pollution. For samples 
analyzed through the Contract Lab Program, data is validated by ESAT manual data validation or 
reviewed by a Computer-Aided Data Review and Evaluation (CADRE) software. If a CADRE 
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review is conducted, it should be noted that, if needed, a full manual data review can be requested 
in the future. However, for ESIs or sites with a known scoring potential a manual review should 
be requested before samples are analyzed. The analytical results are then sent to US EPA and 
forwarded to the Site Assessment staff 

The target parameters and associated reporting/detection limits for the Site Assessment Program 
are contained in Appendix E. 

Site Assessment staff then compute the HRS score using this analytical data. The analyses are 
compared to the background level and/or detection limits. Any parameter with a value that is 
three times greater than the background concentration or greater than the sample quantitation limit 
if the parameter is undetected in the background sample represents an observed release to the 
environment. The absence or the confirmation of an observed release is a significant factor in the 
computation of the HRS score. This analytical data, staff recommendations and conclusions, and 
reports are reviewed by the Illinois Site Assessment Program Manager. After needed corrections 
are made, the report and the HRS score will be transmitted to USEPA, Division of Superfund, 
Emergency Response Branch, Response Section 3 for review. 

1.4.5 SITE ASSESSMENT TEAMS (SAT) 

A Site Assessment Team is formed at the request of the Site Assessment Program manager. The 
objective of the SAT is to discuss and determine a site strategy. The various topics of discussion 
will vary from site to site, however, common topics include identifying potentially responsible 
parties, assessing public health concerns and ecological risks, discussing the need for a removal 
action, and enforcement issues. A Site Assessment Team consists of State members representing 
a variety of programs including, but not limited to, the Site Assessment Unit, the National 
Priorities Unit, Legal Council, and the Community Relations Unit. However, it may be beneficial 
to have other individuals or program representatives with knowledge of the site on the team. 

1.4.6 HRS/NPL 

The Hazard Ranking System (HRS) is a model developed and designed to rate the relative severity 
of a hazardous waste site against other sites. The score is based on (1) the relafive potenfial of 
substances to cause hazardous situations, (2) the likelihood and rate at which the substances may 
affect human and environmental receptors, and (3) the severity and magnitude of potential effects. 

Appropriate activities include: 

• assemblage of all the information required to develop a hazard ranking score 

• preparation of the formal documentation record and supporting information 
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development of the scoring package 

The National Priorities List (NPL) is compilation of the highest priority sites in the country. Each 
site included on the NPL was scored using the HRS. Congress mandated that EPA publish and 
update this list on a regular basis. A site must be listed on the NPL in order to be eligible for 
remedial action. However, it is important to note that enforcement activity is not specifically 
relevant to NPL considerations. EPA's policy is to score all sites regardless of their enforcement 
status. This will ensure fair and equitable treatment of all sites. 

Ultimately, it is the responsibility of the EPA to recommend sites for NPL consideration. 
However, States also have a role in reviewing and commenting on recommended sites. A 
Regional Decision Team (RDT) may be formed to determine which sites should proceed with 
placement on the NPL. The RDT consists primarily of members from the EPA, however, at least 
one member from the state usually is presented or consuUed. Often, a SAT will provide relevant 
information. 

The following is an outline of the chronology by which sites are submitted for NPL consideration: 

• apply HRS scoring system 

• submission of information/NPL package 

• Regional quality control 

• EPA-Headquarters quality assurance audit 

• sites that pass are published in the Federal Register 

• sites pass through 60 day public comment period 

• sites successfully passing through comment period are published as final in the Federal 
Register 

• litigation 

When a site is submitted to EPA Headquarters for NPL consideration, the submittal must contain 
the following components: 

• complete set of HRS worksheets 

• documentation record 
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• bibliography of information sources 

• short narrative summary for press release 

Once a site has been scored using the HRS and submitted for NPL consideration, the Region 
performs a quality control review. This QC review involves: 

• ensuring that submittal is complete 

• ensure correct arithmetic and language 

• ensure scores for individual factors are appropriate based on information in the 
documentation record 

• resolve and correct with preparer any errors or discrepancies 

EPA-Headquarters QA involves: 

• ensure accurate interpretation of technical data and arithmetic assignment of HRS 
values 

• ensure consistent inter region EPA policy application 

• ensure equitable treatment for all sites nationally 

• ensure technically valid professional judgement exercised 

After the entire review process is complete, a letter from the Governor (or an appointee) 
recommending the site be listed on the NPL is necessary for listing. This process should be 
initiated as early in the site assessment process as practical, ideally before initiating a HRS 
package. 

1.4.7 REMEDIAL INVESTIGATION (RI) 

After a site is placed on the NPL, a remedial investigation is completed to assist in determining the 
remedial course of action. A remedial investigation is an investigation intended to gather the data 
necessary to: 

• determine more precisely the nature and extent of problems at the site 

• establish cleanup criteria for the site 
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• identify preliminary alternative remedial action 

• support the technical and cost analyses of the alternatives 

In order to conduct a remedial investigation and all activities subsequent to a remedial 
investigation, the site must be listed on the NPL. 

1.4.8 FEASIBILITY STUDY (FS) 

A feasibility study is intended to: 

• evaluate alternative remedial actions from a technical, environmental, and cost-
effectiveness perspective 

• recommend the cost-effective remedial action 

• prepare a conceptual design, cost estimate for budgetary purposes, and a preliminary 
construction schedule 

1.4.9 REMEDIAL DESIGN (RD) 

In this phase of a remedial action, the selected remedy in clearly defined in a bid package so that 
the remedy can be implemented. It can take the form of a site cleanup plan, a relocation plan or 
engineering drawings and specifications. 

1.4.10 IMPLEMENTATION/CONSTRUCTION/REMEDIAL ACTION 

The construction phase is the phase at which actual clean up occurs based upon the designs 
prepared in the design phase. Implementation can range from building containment structures, 
removal of drums, installafion offences, relocafion of residents, provision of alternative water 
supplies, installation of site monitoring systems, construction of clay caps, etc. 

1.5 REDEVELOPMENT ASSESSMENTS (RA) 

Changes have occurred in the remedial portion of the Superfund program resulting in another type 
of site investigation. A portion of the CERCLA site assessment funds have been allocated to 
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complete assessments at Brownfield sites. The Brownfield Initiative came about from an effort to 
clean sites up without the traditional CERCLA process. Brownfields are typically abandoned, 
idled, or under-used industrial and commercial properties where redevelopment is complicated by 
real or perceived environmental contamination. The purpose of a Redevelopment Assessment is 
to determine if any environmental or public health concerns exist at a Brownfield site which may 
impede future redevelopment of the property. The Brownfield Initiative and in turn 
Redevelopment Assessments are intended to assist states, communities, owners, and other 
stakeholders in the economic redevelopment of these properties. 

Generally, potential sites will be identified through a cooperative effort with communities, 
municipal officials, and the state. As a result, the state and the community work in cooperation 
toward the property redevelopment. 

RA investigations will gather information about the site including the location of past and present 
industrial activities at the site, the potential environmental migration pathways of concern, the 
identity of concentrations of contaminants at the site, and an evaluation of the need for remedial 
and/or removal actions at the property. To gather this information and complete a RA, the 
following tasks are appropriate: 

• review of files; reports; well logs; aerial imagery; Sanborn Maps; and U.S. Geological 
Survey, Soil Conservation Service, and other institutions with geological, hydrological, 
and topographical data 

• conduct a site reconnaissance visit 

• conduct geophysical studies especially metal detector surveys to determine the 
presence or absence of underground storage tanks, buried drums, and/or other buried 
objects 

• determine the presence or absence of asbestos and other materials that may require 
removal or complicate redevelopment 

• screen samples before collection with the TVA and/or Immunoassays 

• use the Geoprobe to gather data on site geology and collect groundwater samples 

• collect/analyze samples for volatile organic compounds, extractable organic 
compounds (this includes base/neutral extractables, acid extractables, and 
pesticides/PCBs), and inorganic compounds. 

• collect/analyze soil samples by the TCLP (Toxicity Characteristics Leaching 
Procedure) method to determine the presence or absence of hazardous waste 
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A workplan will be sent to the Early Project Managers at USEPA to notify them of the upcoming 
sampling event. In general, more samples are collected during a redevelopment assessment than 
during traditional CERCLA activities to assist in characterizing the site. 

The Redevelopment Assessments differ from traditional CERCLA activities, however, much of 
the site investigation is equivalent. The primary difference occurs in the sampling strategy. 
Sampling is more extensive. All areas of the site are sampled and samples are collected at various 
depths to get an indication of the depth of contamination. Sampling is confined to on-site, there is 
generally no target sampling. Furthermore, generally, all applicable screening techniques are 
utilized at Brownfield sites. Another important difference between traditional CERCLA 
investigations and Redevelopment Assessment is the interpreting of the analytical results and the 
final report. The sample analyses are compared to the Illinois Environmental Protection Agency's 
Tiered Approach to Cleanup Objectives, with consideration of background concentrations, to 
assist in determining the degree of contamination present on-site. The HRS system is not applied 
in any manner to these investigations. There is no intent to score the site using the HRS. (Note: 
These two investigations are similar, but the differences between the traditional CERCLA 
investigations and Brownfield investigations are identified in the various sections throughout this 
QAPP). 

Completion of the RA will generally include a formal report which will address the site history, 
operations, waste characteristics, and a discussion of the need for future remedial activifies at the 
site. The report will also include photographic documentation, site and area maps, and a 
presentation of analytical data. No scoring package will be completed. 

If upon completion of the RA it is determined that future site remediation does not appear to be 
warranted, the State (the Site Assessment Program in cooperation with the Site Remediation 
Program) will also prepare a NFRAP letter and provide it to the property owner and the 
appropriate local officials. If however, after completion of the assessment it is determined that 
there are contaminants present which would require remedial actions, the property owners shall be 
notified of these findings and encouraged to enroll into the State's Site Remediation Program. 

Data Usage and Assessment 

In the Site Assessment Program, sampling and the associated analytical work are necessary for the 
Brownfield site RAs. The primary purpose for this analytical work is to complete a site 
characterization to identify potential impediments to redevelopment. This analytical data may also 
be of secondary use in future investigations or in relation to public health concerns. 

Samples are sent to the USEPA Contract Lab Program or to lEPA labs. Soil, sediment, waste, 
surface water, and groundwater analyses will all undergo data assessment by Quality Assurance 
Coordinators and the laboratory managers for the data produced in their laboratories. The data 
assessment will be done in terms of instrument conditions, initial calibration, continuous 
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calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses, 
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses. 
All of the analyses and recoveries must meet the established limits (Refer to the USEPA CLP 
SOWs). For samples sent to lEPA labs, the lEPA Quality Assurance Section will manually 
validate the data package prepared by the laboratory equivalent to Contract Lab Program 
requirements and results will be reported to the Site Assessment staff of the Division of Land 
Pollution. For samples analyzed through the Contract Lab Program, all data is reviewed by a 
Computer-Aided Data Review and Evaluation (CADRE) software. The Computer Aided Data 
Review and Evaluation (CADRE) review provides a quicker turn around time for analytical 
results. It should be noted that, if needed, a full manual data review can be requested in the future. 
Data is sent to the USEPA and forwarded to the Site Assessment staff To further expedite the 
validation process, no validation is completed for TCLP results because these results are generally 
used for disposal purposes only. This type of data validation is in line with the purpose of 
Brownfield investigations as a streamlined assessment to assist in the redevelopment of properties 
(Refer to Section 8.0). 

Site Assessment staff then compare the analyses against the lEPA Tiered Approach to Corrective 
Action Objectives, background levels, and Subtitle G Subpart C the Characteristics of Hazardous 
Waste. Any parameter with a value that is greater than these objectives and the background 
concentration is considered elevated and should be addressed as stated in the Tiered Approach to 
Corrective Action Objectives document. This analytical data, staff recommendations and 
conclusions, and reports will be reviewed by the lEPA Site Assessment Program manager. After 
needed corrections are made the report is transmitted to the community in which the site is located 
and USEPA, Office of Superfund, Superfund Program Management Branch, Technical Support 
Section for review. 

1.6 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

The Data Quality Objective (DQO) process is a series of planning steps based on the Scientific 
Method that is designed to ensure that the type, quality, and quantity of environmental data used in 
decision making are appropriate for intended application. DQOs are qualitative and quantitative 
statements derived from outputs of each step of the DQO process that clarify the study objective, 
define the most appropriate type of data to collect and determine the most appropriate conditions 
from which to collect the data. The DQOs are then used to develop a scientific and resource 
effective sampling design. 

The DQO process allows decision makers to define their data requirements and acceptable levels 
of decision during planning before any data is collected. DQOs should be based on the seven step 
process described in EPA QA/G-4 document (September 1994). 
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2.0 ORGANIZATION AND RESPONSIBILITY 

The Site Assessment program requires both field sampling and laboratory analysis. Program 
management and field sampling is conducted by the Division of Land Pollution Control. 
Laboratory analysis is the responsibility of the laboratory (either USEPA CLP, CRL or lEPA). 
The primary source of analysis is the CLP. 

Overall quality assurance responsibilities are divided between the manager of the Site Assessment 
Program within the Division of Land Pollution Control and the Quality Assurance Officer of the 
Division of Land Pollution Control and the Quality Assurance Officer of the Division of 
Laboratories. These individuals delegate portions of their quality assurance responsibilities to 
people reporting to them. 

Specific quality assurance responsibilities, with respect to the Site Assessment Program and the 
Division of Laboratories are defined below. 

Site Assessment Program - Thomas Crause, Manager 
Coordinates training programs for all field sampling personnel. General training includes 
safety, number of samples, sampling strategy, cleanliness of equipment, use of field 
blanks, etc. This general training is being provided by USEPA. 

Informs laboratories in advance when samples will be sent and identify any particular 
requirements for special treatment when large numbers of special types of samples are to 
be sent. 

Works with the manager of the division of Land Pollufion Control to determine the 
number of samples that can be run under existing funding. Recommend purchase of 
equipment. 

Reviews analytical results with field personnel before release from the division. Work 
with the laboratories to refine the goals and objectives for precision and accuracy as 
requested by the Region V QA officer. 

Is responsible for submission of this document to USEPA Region 5 and for the preparation 
of the Bureau of Land's portion of this document. 

Division of Laboratories 

Division Manager, 
Has overall responsibilifies of the lEPA's two laboratories and the Quality Assurance 
Section. 
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Quality Assurance Section Manager, 
Oversees the preparation of the Division of Laboratories portion of this document. He is in 
charge of the Quality Assurance Section. He is a link to division of Land Pollution for this 
project. He Is responsible for supervising the validation, by Quality Assurance Section 
staff, of the data packages generated by the lEPA Division of Laboratories for the 
proposed NPL site, after it has been assessed by the laboratory. 

Divisional Quality Assurance Officer (QAO): 
The Divisional QAO has lead responsibility for preparation of this document and works 
with the Quality Assurance Committee and Senior Management to assure the quality of 
data generated. 

Laboratory Managers and Unit Supervisors: 
They have the responsibility to operate the laboratories properly, and assure the validity of 
the data generated. They act as consultants and trouble shooters in the event complications 
arise. 

Chemists: 
They run the instruments and analyze the samples prepared by other chemists or the 
laboratory associates and assistants. They have overall responsibility of quality assurance. 
They make sure all the quality control samples are analyzed and the results are within 
acceptance limits. 

Laboratory Quality Assurance Officers: 
Each laboratory's QAO has the responsibility of helping the Division Quality Assurance 
Officer prepare this document and assuring the generation of quality data. 

USEPA 
EPA Quality Assurance Reviewer has the responsibility to review and approve all Quality 
Assurance Project Plans (QAPPs). Additional U.S. EPA responsibilities for the Site Assessment 
Program include: 

• Conducting external Performance and System Audits of Laboratory and 
Field Activities 

• Reviewing and approving sampling plans 

• Reviewing and evaluating analytical field and laboratory procedures 

Responsibilities for additional aspects of the Site Remediation Program when sample analyses are 
not performed by the lEPA are as follows: 

• Schedulingof CLP Analyses 
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Scheduling of SAS Analyses 

Data validation of CLP/CRL RAS and SAS including tentatively identified 
compounds 
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3.0 QUALITY ASSURANCE OBJECTIVES 

The overall QA objective for the Site Assessment Program is to develop and implement 
procedures for field sampling, chain-of-custody, laboratory analysis, and reporting that will 
provide results which are legally defensible in a court of law. Specific procedures for sampling, 
chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of data, internal 
quality control, audits, preventive maintenance of field equipment, and corrective action are 
described in other sections of this QAPP. 

3.1 Precision 

3.1.1 Definition 

Precision is a measure of the degree to which two or more measurements are in agreement. 

3.1.2 Field Precision Objectives 

Field precision is assessed through the collecfion and measurement of field duplicates at a 
rate of 1 duplicate per 10 analytical samples. The total number of duplicates for this 
project are found in Summary Table of Sampling and Analysis Program (Table 1-1). 

3.1.3 Laboratory Precision Objectives 

Precision in the laboratory is assessed through the calculation of relative percent 
differences (RPD) and relative standard deviations (RSD) for three or more replicate 
samples. The equafions to be used for precision in this project can be found in section 12 
of this QAPP. The precision requirements for the CLP Analytical procedures performed by 
the Illinois EPA laboratories are specified in USEPA CLP Statement of Work OLMO.3.0 
and Statement of Work ILMO.4.0. The precision requirements for CLP Analytical 
procedures performed by USEPA CLP laboratories or contractors are specified in the 
current Statement of Work or the Special Analytical Services request. 

3.2Accuracv 
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3.2.1 Definition 

Accuracy is the degree of agreement between an observed value and an accepted reference 
value. 

3.2.2 Field Accuracy Objectives 

Accuracy in the field is assessed through the use of field and trip blanks and through the 
adherence to all sample handling, preservation and holding times. 

3.2.3 Laboratory Accuracy Objectives 

Laboratory accuracy is assessed through the analysis of matrix spikes (MS) or standard 
reference materials (SRM) and the determination of percent recoveries. The equation to be 
used for accuracy in this project can be found in section 12 of this QAPP. The accuracy 
requirements for the CLP Analytical procedures performed by the Illinois EPA laboratories 
are specified in USEPA CLP Statement of Work OLM03.0, OLC03.2 and Statement of 
Work ILM04.0. The accuracy requirements for CLP Analytical procedures performed by 
USEPA CLP laboratories or contractors are specified in the current Statement of Work and 
table 3-1 or the Special Analytical Services request. 

3.3 Sensitivity 

The sensitivities required for CLP analyses will be the Contract Required Quantitation 
Limits shown in Appendix E of this QAPP. The sensitivity requirements for SAS are 
specified in each individual SAS request. 

3.4 Representativeness 

3.4.1 Definition 

Representativeness expresses the degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, a process 
condition, or an environmental condifion. 
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3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent upon the proper design of the sampling program and will 
be satisfied by ensuring that the field sampling plan (FSP) is followed and that proper 
sampling techniques are used. 

3.4.3 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, 
meeting sample holding times and analyzing and assessing field duplicated samples. 

3.5 Completeness 

3.5.1 Definition 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected to be obtained under normal conditions. 

3.5.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid measurements obtained from all 
the measurements taken in the project. The equation for completeness is presented in 
Secfion 12 of this QAPP. Field completeness for this Site Remediafion Program varies 
dependent upon the acfivity and phase of work (see Secfion 3). 

3.5.3 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid measurements obtained from 
all the measurements taken in the project. The equation for completeness is presented in 
Section 12 of this QAPP. Laboratory completeness goal for this Site Remediation 
Program is 95 percent. 

3.6 Comparabilitv 
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3.6.1 Definition 

Comparability is an expression of the confidence with which one data set can be compared 
with another. Comparability is also dependent on similar QA objectives. 

3.6.2 Measures to Ensure Comparability of Field Data 

Comparability is dependent upon the proper design of the sampling program and will be 
satisfied by ensuring that the FSP is followed and that proper sampling techniques are 
used. 

3.6.3 Measures to Ensure Comparability of Laboratory Data 

Planned analytical data will be comparable when similar sampling and analytical methods 
are used and documented in the QAPP. Comparability is also dependent on similar QA 
objectives. 

3.7 Level of Quality Control Effort 

Field blank, trip blank, method blank, duplicate and matrix spike samples will be analyzed to 
assess the quality of the data resulting from the field sampling and analytical programs. Field and 
trip blanks should be collected for air and gas samples. 

Field and trip blanks consisting of distilled water, will be submitted to the analytical laboratories 
to provide the means to assess the quality of the data resulting from the field sampling program. 
Field blank samples are analyzed to check for procedural contamination at the facility which may 
cause sample contamination. Trip blanks are used to assess the potential for contamination of 
samples due to contaminant migration during sample shipment and storage. Trip blanks generally 
pertain to volatile organic samples only. Trip blanks are prepared by the bottle vendor prior to the 
sampling event in the actual sample containers and are kept with the investigative samples 
throughout the sampling event. They are then packaged for shipment with other samples and sent 
for analysis. There should be one trip blank included in each sample shipping container. At no 
time after their preparation are the sample containers opened before they reach the laboratory. 

Method blank samples are generated within the laboratory and used to assess contamination 
resulting from laboratory procedures. Duplicate samples are analyzed to check for sampling and 
analytical reproducibility. Matrix spikes provide information about the effect of the sample matrix 
on the digestion and measurement methodology. All matrix spikes are performed in duplicate and 
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are hereinafter referred to as MS/MSD samples. One matrix spike/matrix spike duplicate will be 
collected for every 20 or fewer investigative samples. MS/MSD samples are designated/ collected 
for organic analyses only. 

MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume for 
extractable organics although the number of encore tubes needs to be doubled when sampling for 
soil VOC MS/MSD. However, aqueous MS/MSD samples must be collected at triple the volume 
for VOCs and double the volume for extractable organics. One MS/MSD sample will be 
collected/designated for every 20 or fewer investigative samples per sample matrix (i.e., 
groundwater, soil). Chain of Custody needs to clearly specify which sample is used for MS/MSD. 

The general level of the QC effort will be one field duplicate and one field blank for every 10 or 
fewer investigative samples. One volatile organic analysis (VOA) trip blank consisting of disfilled 
deionized ultra pure water will be included along with each shipment of aqueous VOA samples. 

4.0 SAMPLING PROCEDURES 

4.1 INTRODUCTION 
There are a variety of documents providing guidance specifically dedicated to sampling at 
hazardous substance sites. This section contains a compilation of general information about 
sampling followed by specific information for sampling different media. Through a cooperative 
effort by representatives of the various sections and units of the lEPA Bureau of Land, the Bureau 
of Land Sampling Procedures Guidance Manual was developed. This manual consists of 
sampling procedures for a variety of media and situations. The sampling procedures outlined in 
this manual are the compilation of methods which are described in a variety of sampling 
documents. A list of references follows each section in the manual. 

The objective of sampling is to acquire data which will assist personnel in determining: 

• the identification of the hazardous substances present at a site (lA, STEP, ESI, RA) 

• the occurrence and extent of hazardous substance migration (lA, STEP, ESI, RA) 

• the HRS score (lA, STEP, ESI) 
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• the presence of contamination at targets (lA, STEP, ESI) 

• the nature and depth of contamination (RA) 

• the characterization of the waste for disposal (RA) 

The data generated from analysis of samples collected during traditional CERCLA investigations 
often provides a crucial portion of the evidence used in subsequent litigation and may further be 
used in the development of appropriate remedial action alternatives. Furthermore, in the case of 
Redevelopment Assessments, sample analysis also provide an idea of the contamination present in 
relation to the redevelopment potential of the property. Therefore, certain procedures should be 
followed to provide the best informafion possible. In addition, careful selection of sampling 
locations and methods also helps reduce the costs of labor and analytical support. 

The following sections contain general sampling information and specific procedural information. 

4.2 SAMPLING STRATEGY 

The sampling strategy utilized is important in acquiring the type of information needed and 
accomplishing the objectives of the investigafion. Traditional CERCLA sites normally are 
sampled to provide data for HRS, support enforcement, or characterize the site for remedial work. 
Brownfield sites normally are sampled to assist in determining the redevelopment potential of the 
property by describing the contamination present. These tasks entail different sampling goals and 
strategies. Therefore, the design of the sampling strategy must ensure that the samples obtained 
will meet the goals of the specific investigation. 

For enforcement and HRS scoring it is not necessary to identify all of the hazardous substances or 
areas of migration. The general strategy is to sample those areas or containers most likely to give 
positive evidence of the most hazardous contamination or chemical suspected to be present. 
Similarly, to demonstrate off-site migration, those areas where off-site migration is most probable 
are sampled first. Thus, containers to be sampled for evidence of hazardous chemicals are 
generally selected on the basis of drum markings or other information indicating hazardous 
contents. Stream sediments are sampled in locations of heavy stream deposition, and stream water 
samples are collected nearest the point of suspected contaminant entry. Therefore, a biased 
sampling approach is used for both legal support and HRS scoring. This approach is contrary to 
most established sampling procedures which stress the importance of selecting sampling points 
without bias. Furthermore, for site investigations in support of remedial design, thoroughness in 
total site characterization is desirable. In such cases, statistically acceptable random sampling 
techniques should be used if possible to minimize sample numbers. 

For Brownfield RAs, a combination of the above methods are employed. Sampling activities are 
designed to identify potential areas of concern and to determine if these areas pose a risk to human 
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health and/or the environment. The general strategy is to sample areas of concern which is the 
same strategy employed at traditional CERCLA sites. RAs also should characterize the entire site, 
meaning that samples should be spread around the site cover all of the different areas. Depending 
on the information available, areas of concern will be targeted and the entire area will be 
adequately sampled. In some instances, a grid approach to sampling may be used. Generally, 
samples are collected from the most contaminated interval and from the deepest interval that 
appears to be clean. 

4.3. TYPES OF SAMPLES 

4.3.1 ENVIRONMENTAL SAMPLES 

Environmental samples are normally dilute and do not require the special shipping procedures 
used with concentrated samples. (Refer to Section 4.12 for shipping instructions) If there is reason 
to believe that particular environmental samples are concentrated or particularly hazardous for any 
other reason, they should be shipped as hazardous samples. 

4.3.2 HAZARDOUS SAMPLES 

These include on-site samples obtained from surface impoundments (lagoons), pits, waste piles 
and containers, including drums, tanks, and tank cars. Based upon the best professional 
judgement of field personnel, these types of samples may be sub-categorized as either high-or 
medium-concentration samples (Refer to Section 4.12 for shipping instructions). 

High-concentration hazardous samples include all samples that have no obvious and significant 
dilution with water, soil, or any other non-toxic component. Generally these samples are from 
containers or fresh spills. Obtaining these samples poses the greatest risk of exposure to 
personnel. In addition, U.S. Department of Transportation (DOT) regulations require that samples 
be shipped under "worst case" conditions. The samples should be conveyed to a regulated 
substances laboratory where they may be safely prepared for further analysis. The CLP does not 
analyze high concentration hazardous samples. If high concentration hazardous samples need to 
be analyzed a special request for analytical services needs to be made. 

Medium-concentration hazardous samples are environmental samples suspected of being heavily 
contaminated because they are discolored, turbid, odorous, or from a location suspected to be 
highly concentrated (spill location). These samples are shipped in the same manner as high 
concentration samples, but should be analyzed only in an environmental laboratory equipped with 
an OSHA-approved carcinogen glove box (Policy of EPA for contract laboratories). 
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4.4 GENERAL SAMPLING TECHNIQUES 

Two types of sampling techniques are generally recognized: grab sampling and composite 
sampling (Refer to Secfions 4.7, 4.8, and 4.9 for specific applicafions). A grab sample is taken 
over a short period of time, generally less than 15 minutes. Grab sampling is used to characterize 
wastes, waste streams, soils and/or sediments at a given time. Grab sampling is frequently 
employed for hazardous substance site investigations including CERCLA and Brownfield 
investigations. 

A composite sample is a combinafion of individual samples taken over a prolonged period of fime 
at the same sampling point. This technique is not frequently used in hazardous site investigations; 
however, a modification of composite sampling may be used in certain instances. This 
modification involves combining samples taken at different locations (pond, lagoon, etc.) into one 
sample. This provides a sample composited by location rather than time and may provide useful 
data on the average concentration of contaminants or the presence or absence of hazardous 
substances in the area. Samples used for volatile organic compound analysis must be grab 
samples rather than composite samples. Soil samples for volatile analysis are collected using the 
encore sampler. In general, VOC are collected before sampling other parameters. 

4.5 WORK PLAN 
Site inspections require a work plan which describes the scope of work, details the methodologies 
to be utilized, and also includes safety procedures to be followed. A work plan can be adjusted to 
suit the activities of the specific investigation, but it should always contain the following elements: 

• statement of objectives and goals of the investigation 

• site description and summary of background and historical information on the site and 
a reference to legal authority to perform the investigation 

• investigation methods required to characterize the site including a sampling plan that 
indicates sample types, sampling locations, sampling procedures and equipment, and 
field quality control 

• personnel requirements and team organization 

• degree of protective clothing and equipment required as determined by the potential for 
exposure and the hazardous nature of the suspected contaminants as described in the 
safety plan 
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• emergency numbers and locations of emergency facilities 

• nonstandard equipment or contract services which may be needed to complete the 
investigation 

• methods used to control contaminated materials, including decontamination procedures 
and storage or disposal requirements including RCRA manifest number for removal if 
designated hazardous 

• special training requirements 

As this list indicates, the work plan allows the investigation team to efficienfiy schedule such 
resources as manpower, equipment, and laboratory services in advance of an investigation. The 
work plan is thus an essential tool in the investigation of hazardous substance sites. 

4.5.1 SAMPLING PLAN 

As part of the work plan for a field investigafion that involves sampling, a sampling plan should 
be developed that includes the types and number of samples to be taken and the locations of 
sampling points. It is recommended that a brief rationale be written for each selected type of 
sample and sampling point chosen. This process will help focus the sample selection on the 
objective of the field investigation and will help investigators select those points likely to be 
representative of hazardous conditions. The importance of using all background and historical 
information available to assist in the development of the plan cannot be stressed enough. 

The sampling plan should address, but not necessarily be limited to, the following elements: 

number of samples to be taken Factors affecting the number of samples required 
include the area of the site and sampling goals. In general, a small number of samples are 
required to establish contaminant concentration ranges for traditional CERCLA 
investigations. Average concentrations are sufficient for enforcement cases, while 
concentration ranges are necessary for remedial work. For Brownfield Redevelopment 
Assessments, a larger number of samples are necessary to characterize the entire site and 
the nature and depths of contamination present. 

selection of background sampling points Sampling points beyond the limits of 
site contamination, e.g., upwind ambient air samples or upstream surface water 
samples, should be identified. This is essential in enforcement cases in order to 
document environmental quality in the immediate vicinity that has not been 
affected by contaminants on the site. 
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sample containers, preservation techniques, sample equipment and field measurement 
devices Refer to Sections 4.7 through 4.11. 

sample documentation The sample tags, chain-of-custody forms, field logbooks 
and photographic equipment necessary to document the sampling process should be 
prepared (Refer to Section 4.10). 

quality control The number and locations where duplicate samples will taken for 
quality control should be identified. The number of field blanks should also be indicated 
and prepared. Trip blanks are required for samples collected for volatile organic 
compound analysis. One trip blank is required per shipping container. One field blank 
should be collected per ten investigative samples. 

split samples Preparation should be made to split samples with site/facility 
representatives if requested. 

analytical services The analyses which will be requested for the samples, based on 
background information should be identified, and the laboratory facilities which will 
receive the samples should be notified. 
sample packaging and shipping Refer to Secfion 4.12 

The most commonly requested analyses are for the substances of the Target Compound List 
(TCL) and the Target Analyte List (TAL). These lists include substances which are used in a wide 
range of industrial applications, whose presence in the environment has been linked to health-
related effects, and often are found at Superfund sites. The TCL list includes volatile organic 
compounds and extractable organic compounds (this includes base/neutral extractables, acid 
extractables, and pesticides/PCBs). The TAL includes inorganic compounds (metals and 
cyanide). A copy of the lists are provided in Appendix E. It is common to conduct analyses on 
parts of the lists depending on previous analytical data and site information that is available. In 
addition to these above analytical methods, TCLP are also conducted on metals as part of 
Brownfield investigations. This analysis provides to determine the presence of hazardous waste 
and, therefore, information on the method of disposal solid waste as defined in TiUe 35 Subfitie G 
of the Illinois Environmental Protecfion Act. 

Even though the Target Compound List and the Target Analyte List are the norm for both 
traditional CERCLA investigations and Brownfield investigations, other analyses may be 
requested as site-specific information becomes available. For example, dioxin and asbestos 
analyses may be necessary. Such analyses are requested through Region V and the SAS process. 

Quality control samples are also collected at all sites. It is important to maintain good field 
sampling methods to prevent cross contamination and provide for accurate analytical results. 
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Generally, one duplicate is taken per matrix for every ten samples, one trip blank is taken per day, 
and one field blank per 20 samples is collected. These quality control samples are analyzed for the 
same compounds and analytes and by the same methods as described above. The only exception 
to this is that the trip blank is only analyzed for volatile organic compounds. Laboratory blanks 
and spikes are method-specific and are not included here, but are included in the USEPA CLP 
SOWs. Representative field sampling is important; pH, temperature and conductivity stabilization 
is crucial for representative groundwater samples as well as homoginization of soil sample after 
VOCs are taken. 

4.5.2 SAFETY PLAN 

A safety plan should be prepared to an investigation requiring sampling. It is important the safety 
plan be kept on-site and easily accessible. It is necessary that the safety plan anticipate and 
provide for problems that may occur on-site. The lEP A Office of Chemical Safety reviews all 
safety plans before on-site investigations begin. 

A safety plan can be adjusted to suit the activities of the specific investigation, but it should 
always contain the following elements: 

• site description and summary of background and historical information on the site 
personnel requirements and team organization 

• investigation tasks including the method of sample collection and the sample media 

• degree of protective clothing and equipment required as determined by the potential for 
exposure and the hazardous nature of the suspected contaminants for each task 

• degree of air monitoring 

• action levels for upgrading protective clothing and equipment 

• chemical properties, symptoms of overexposure, and exposure limits for chemicals 
suspected to be present or known to be present on-site 

• employee training 

emergency numbers, locations, and directions of emergency facilities 

4.6 FIELD SCREENING TECHNIQUES 
Influenced by the newly undertaken Brownfield investigations and in order to provide the most 
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and best information from sampling additional screening techniques are conducted at sites. These 
techniques are employed during both traditional CERCLA investigations as well as during 
Brownfield invesfigafions. 

Screening techniques are employed for several purposes including screening the site to determine 
the level of safety required for personnel working at the site, to determine which compounds or 
groups of compounds are of concern, and to assist in sample location. Air monitoring equipment 
should be used as described in the safety plan to protect persormel working on-site. Screening 
samples can assist in determining which analytical compounds are of possible concern. Also, 
screening samples before collection assists in sample location so that samples are collected from 
areas of suspected contamination and not collected from areas in which screening reveal no 
contamination. Both of these screening techniques assist in reducing laboratory costs and 
maximizing the information obtained from each sample and screening location. 

4.6.1 TOXIC VAPOR ANALYZER (TVA) 

The Agency utilizes Foxboro TVA-1000 Toxic Vapor Analyzers for ambient air monitoring 
situations. The TVA-1000 is an advanced-design, portable, organic/inorganic vapor monitor. 
This analyzer uses both a flame ionization detector (FID) and a photoionization detector (PID) to 
sample and measure concentrations of gases. The Toxic Vapor Analyzer instrument continuously 
monitors the ambient atmosphere. The two detectors each have different methods of detecting 
organic vapors, ionization potential and hydrogen flame. Because this instrument has both 
detectors combined in a single unit, it allows for the screening of a wide variety of compounds. 
This instrument responds to all organic vapors and is nonselective. It responds to toxic and non
toxic vapors and cannot identify specific compounds. This instrument is used for both health and 
safety monitoring as well as sample screening. All Agency TVA's are calibrated at the 
equipment warehouse by a Foxboro Company-trained individual. Calibration is completed prior 
to each instrument's use in the field. The TVA's PID's are calibrated with isobutylene, the FID's 
with methane. Both can be calibrated to either parts per million (PPM), parts per billion (PPB), or 
percent concentration (%). In the field, however, in many instances, the type of gases or vapors 
encountered are unknown so readings cannot be referred to in ppm, ppb, or %. Therefore, 
readings are referred to in "units". 

The instruments instruction manual, included in each protective carrying case, describes start-up 
procedures; instrument and probe connections, displays, and keypads; procedures for calibrating 
the TVA, setting alarm levels, selecting log methods, and instrument maintenance, etc. These 
instructions will be followed and adhered to by all operating pesonnel. 

Generally, air monitoring is required wherever the possibility of exposure to hazardous substances 
exists. The frequency, type of air monitoring, and type of air monitoring instrumentation 
necessary to protect personnel is specified in the Site Safety Plan completed by all field personnel 
prior to their site visit. TVA readings are utilized to upgrade or downgrade respiratory protection. 
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In addition to protection of personnel, the TVA is used in conjunction with sampling of soil and 
groundwater and in soil gas sampling when used with the Agency's Geoprobe. The TVA can be 
used for screening potential soil sample locations and screening samples as they are being 
collected. Soil in potential sample locations or predesignated locations can be exposed thereby 
allowing VOCs to be released to the air and sampled by the TVA. Locations with the highest 
TVA reading would then be formally sampled. The following soil sample screening method is 
applicable at both traditional CERCLA investigations and Redevelopment Assessment 
investigations to determine, in general, extent and depth of contamination. Soil samples or 
screening samples obtained utilizing a hand auger or through the use of the Agency's Geoprobe 
are screened using the same method. Using a hand auger, soil recovered from a certain horizon is 
removed from the auger and placed in a clean airtight plastic bag. The bag is then placed in a 
warm place for approximately fifteen minutes to allow volatilization of organic compounds that 
may be present in the soil. After the fifteen minutes, a TVA probe is inserted into the plastic bag. 
Photoionization and Flame Ionization Detector readings are recorded for each bag. This 
screening process is repeated for each bag collected fi-om the various horizons at each potential 
sample location. These readings are used to assist in determining the depth at which to collect 
samples. When utilizing the Geoprobe for obtaining samples or screening samples, four foot cores 
are obtained via a polypropylene sleeve inserted within a Macro-Core sampling tube which has 
been driven hydraulically to depth then brought to the surface. The sleeve is then removed from 
the Macro-Core assembly and cut vertically to allow access to the soil. The cut portion of the 
sleeve is kept intact until the TVA probe is brought to the horizon of concern. The cut portion of 
the sleeve is then removed, a small cavity is created in the soil at the specific location where 
screening is to take place and the TVA probe is carefully inserted into this cavity, being careful 
not to contact the soil itself or allow any material to be sucked into the probe. Readings can be 
quickly taken at a number of locations in each sleeve obtained. The TVA is also used during soil 
boring work as a screening device for air monitoring in the breathing zone and at the soil surface 
for measurement of possible contaminants emanating from the borehole. As borings are 
advanced the TVA probe is placed in the breathing zone of the individuals operating the boring 
equipment. Readings are on a continual basis. Screening associated with measurements of the 
borehole at the soil surface are conducted by placing the TVA probe carefully into the opening of 
the borehole. In this manor, readings can be obtained from approximately one foot below surface 
grade. 

Soil gas sampling for screening purposes can be accomplished above the saturated zone through 
use of the TVA in conjunction with the Geoprobe. With 1/4 inch inside diameter size 6 
polyethylene tubing attached to the TVA's probe and to the probe rod, it is possible to sample soil 
gas through probe rods using, either, an expendable or retractable point. This is completed by 
advancing the point and probe rods to a specified depth, retracting the probe rods slightly, and 
either leaving the expendable point in place or allowing the retractable point to deploy thereby 
allowing soil gas to enter the open lower end of the probe rod. The gas then travels to the TVA 
via the poly tubing attached to the first probe rod on the rod string. Lag time from depth to the 
TVA depends on the length of tubing being used. If drawing soil gas samples from near the water 
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The TVA is also used to screen the area around monitor wells, the air space adjacent to the 
monitoring well's protective casing and the head space of the monitoring well as the well cap is 
slightiy lifted prior to completely removing the cap. When approaching a monitoring well, the 
TVA will be used to screen the ambient air near the well, both, near ground level and in the 
breathing zone. When at a monitoring well, a screening of the air immediately adjacent to the 
wells protective casing will be completed prior to unlocking the cover of the casing. Once the 
cover is unlocked and slightiy opened, the probe of the TVA is placed at the opening and used to 
screen air inside the casing. When the cover is completely open, the probe of the TVA is placed 
adjacent to the well's cap and used to screen air at this location for possible vapor emanating from 
the air space inside the well. The cap would then be lifted slightly and the probe placed into the 
head space of the well thereby screening for accumulated vapor. While sampling the 
groundwater from a well the TVA is used to continuously monitor ambient air and the breathing 
zone area. 

The instrument can be set up to be operated either as survey only, in which the instrument displays 
measured values but does not store any data, or survey and log, in which the instrument displays 
measured values and also stores the information in memory at a rate selected during setup. 
Information may then be downloaded at a future time for further analysis. 

4.6.2 IMMUNOASSAYS 

Immunoassays are analytical methods that use antibodies and enzyme conjugates to detect and 
quantify chemical compounds in a sample. Immunoassays rely on a molecule referred to as an 
antibody that is developed to have a high degree of affinity for the target compound. The high 
specificity and high affinity of the antibody is coupled with a very sensitive colorimetric reacfion 
that provides a visual result. There are immunoassay methods available for a variety of 
compounds including polychlorinated biphenyls, polynuclear aromatic hydrocarbons, benzene, 
dioxin, pentachlorophenol, and petroleum hydrocarbons. Immunoassay screening can be 
conducted at sites to assist in determining the presence of contamination, to assist in determining 
which compounds to select for analytical analyses, and to assist in determining sample locations. 

Immunoassay screening can be conducted on soil and groundwater samples and is applicable at 
Brownfield investigations as well as traditional CERCLA investigations. Generally, the 
immunoassay methods consist of four phases: the extraction and preparation of the samples, 
dilution of samples and standards, the immunoassay, and interpretation of results. Every kit 
contains everything that is needed to conduct the immunoassay as well as detailed step-by-step 
instructions. The results are ufilized to determine if contaminafion is present, which type of 
contaminants are present, and where samples should be collected. 
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4.6.3 METAL DETECTOR SURVEYS 

Geophysical surveys in the form of metal detector surveys are conducted in conjunction with the 
assistance of the USEPA Technical Support Section. The purpose of these surveys is to 
investigate and determine the presence of metallic scrap or underground tanks. The Geonics 
High-Sensitivity Metal Detector, commonly known as an EM61, generates electromagnetic pulses 
and measures the response time to determine the presence of metal beneath the surface. A map 
can then be produced. 

These surveys are very beneficial to Brownfield investigations. The surveys are used to determine 
the presence or possible presence of an underground tank. The presence or absence of 
underground tanks are important to the redevelopment potential of properties. Also, the 
informafion generated from these surveys can assist in determining potential sample locations and 
assist in identifying areas where caution is necessary when digging. Even though these metal 
detector surveys have evident advantages For Brownfield investigations, the surveys also can be 
beneficial to specific traditional CERCLA investigations. 

4.6.4 X-RAY FLUORESCENCE ANALYZER 

The Niton 700 Series X-Ray Fluorescence (XRF) is used to test for metals in soil. Applications 
include in-situ soil testing, bagged soil sample testing and tesfing prepared soil samples. In 
general, testing methods for bulk media are of two types: field screening (or in-situ testing, bagged 
sample testing) and testing prepared samples. It is important to understand your data quality 
objectives (DQO) in order to determine the appropriate mix of field screening versus prepared 
sample testing. 

In-situ testing usually only provides screening level data quality. This is because analytical testing 
always requires a uniform, homogeneous sample matrix. Testing directly on the ground does not 
ensure this requirement is met. Despite generally providing screening level data quality, in-situ 
testing is still a very valuable technique because it is a very rapid testing method. Typical uses of 
in-situ testing are to profile an area, to locate sources of contamination, to determine the 
boundaries of contamination, or to gather data that will subsequently be used to design a sampling 
plan. 

Standard Operating Procedure 

This procedure follows US EPA draft Method 6200 "Testing Soils and Sediments with field 
Portable X-ray Fluorescence Analyzers." It addresses calibration checks, proper warmup of the 
instrument and testing of blank samples. 

Turn on instrument for 15 minutes prior to calibration and testing, to allow proper warmup. 
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1. Choose the Bulk Sample mode from the Setup screen. 
2. Choose "Calibrate and Tesf from the Main Menu. In about 1 minute the instrument will finish 
its self-calibration, and display "ready to tesf. 
3. Place a NIST "high" prepared soil sample in the testing platform and perform a one minute 
measurement. 
(Note: For verifying arsenic calibration, the recommended testing time is four minutes. If 

you don't require arsenic verification, then perform a one-minute test only). 
4. At the conclusion of the test, verify that results for the following elements are within the 
acceptance ranges shown in Table 1 below. 
5. Place the silicon-dioxide sample (blank) in the test stand and perform a one minute test. At the 
conclusion of the test, all elements should be reported as "less that limit of detection." 

Table 1 
Calibration ranges for 700 Series calibration checks 

Element 

Lead 

Zinc 

Copper 

Arsenic 

Range (ppm) 

5,100 to 5,900 

6,300 to 7,500 

2,400 to 3,500 

500 to 750 

Failure to meet these calibration requirements may indicate a problem with the instrument. If any 
of the elements are outside these ranges, reset the instrument and repeat the above procedure. If 
the instrument meets the calibration range on the second attempt, begin testing as usual. 
Otherwise contact NITON technical support for further instructions. 

Provided the XRF meets the above calibration check, but reports a detected element on the silicon 
dioxide sample, this indicates contamination on the sampling window. In this case, wipe down 
window with a wet tissue or baby wipe, and re-test the silicon dioxide sample. 

This re-calibration and check procedure should be repeated every two hours at a minimum. This 
procedure should always be performed at the beginning and end of testing as well. 

It is always good protocol to perform some independent confirmatory testing of field sampling. 
The percentage of confirmation depends on the data quality objectives of the testing. In general, 
the percentages outlined above are satisfactory for most testing. 
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For comparison of field XRF results to laboratory, never use in-situ testing; always gather samples 
and prepare them before testing. Follow the sample preparaton protocol provided above. Send 
the same sample analyzed by the XRF to the laboratory for analysis. If you must retain the 
sample, then try to split the sample analyzed with XRF, and send a portion of this to the 
laboratory. 

Analysis of bagged builc samples 

Sometimes it is convenient to collect samples in plastic bags. Without further preparafion of the 
sample, you can screen the site by testing each bag. Because you are testing through a bag, test 
results will tend to be 5-10% lower than test resuhs obtained from direct analysis. 

Taking bagged samples 

1. Before sampling a site, size it up for differences in soil characteristics. Valid results depend on a 
sufficient and appropriate selection of sites to sample. Consider the site's topography, texture, 
drainage, color of topsoil, and past use. 

2. Take a composite sample from each predetermined area. Do not combine samples from areas with 
different compositions or history. A composite sample made up of samplings from two distinctly 
different areas is not representative of either area. 

Mix the sample. If it is too large, reduce the sample. Some techniques for reduction and 
homogenization are described in the section on analysis of prepared samples. 

3. Fill a clean plastic bag with 50-100 grams of soil and close it securely. The accuracy of your 
measurements will be limited by the thickness of the plastic in the bag you use. 1 mil-thick 
Polyethylene bags offer a reasonable compromise between accurate readings and bag durability. 
Label each bag with your name and the location of the sample site. 

Testing samples in bags 

Shape the bag of soil to form a continuous uniform layer of at least 1 cm. (0.4 inch) thickness. 
Place the XRF test guard on the bag. Then follow testing in-situ instructions. 

For safety reasons, do not hold bagged bulk samples in your hand during testing.Analysis of 
prepared bulk samples 

Prepared sample analysis is the most accurate method for determining the concentration of 
elements in a bulk medium using ythe XRF. Sample preparation will minimize the effects of 
moisture, large particle size and variations in particle size. 

A specific sample protocol is recomended. Following this protocol for preparing and testing 
samples is vital for achieving a level of accuracy comparable with laboratory results. See Figure 3 
for a flow chart of the protocol. 
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Preparing bulk samples 

The equipment need to prepare samples is included in the XRF kit. Among these are a mortar and 
pestle, an electrically powered grinding mill, and several sized-sieves. A flow chart for the 
preparation protocol is provided in Figure 3. 

The mortar, pestle, and grinding mill may be cleaned with dry paper towels. Water will also clean 
the mortar, pestle, and the mill's container, but be sure each is absolutely dry before you use them 
on another sample. The mortar and pestle may be cleansed by grinding clean dry sand in the 
mortar. Use the short bristle brushes to clean the sieves. When Soil Grinder blades wear out, 
unbolt the worn blades and replace.Protocol to Determine Data Quality of In-situ Testing: 

The purpose of this protocol is to determine the amount of sample preparation required to get 
quantitative, as opposed to screening level data quality. Li general quantitative data quality 
requires an accuracy of ± 25% with 95%) confidence. It is beneficial to minimize sample 
preparation when justified. This procedure serves as a guide to cases where sample preparation 
can be minimized. 

Delineate a region of soil approximately 4" x 4". 

Perform several in-situ tests in this area, and average the results. 

Collect the top (approximately) quarter inch of soil from this region and sieve through the 2 
mm sieve provided. Thoroughly mix the sieved sample, and place some of the sieved material 
into an XRF cup, and perform a test of this sample. 

If the results of this prepared sample differ less than 20% with the average in-situ result, this 
indicates the soil in this region is reasonably homogenous. The data quality in this case is 
probably at the semi-quantitative level, rather than just screening data. 

If the results differ by more than 20%, this indicates the soil is not very homogeneous, and 
there are serious particle size effects affecting your in-situ measurements. 

In this case, sieve the sample through the 250 |am sieve. Mix this sample and place a sub-
sample into an XRF cup for testing. If this result differs from the previous by less than 20% 
then this indicates that at a minimum the 2mm sieving is necessary to achieve higher data 
quality. 

If this result differs by more than 20% from the sample sieved through 2 mm, then particle size 
effects are still affecting the XRF result. In this case samples should be sieved through 120 
|im to assure data quality at the quantitative level. In our experience, sieving through 120 ^m 
is always adequate to assure a quantitative data quality level. 

Soil Sample Preparation Protocol 

Fig. 3. Soil sample preparation protocol. This sample preparation protocol should be followed 
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whenever you are comparing XRF results to laboratory results. Following this protocol is the only 
way to guarantee that the samples being compared have approximately the same level of 
contamination present. Without such a preparation protocol there is no basis to compare XRF and 
laboratory results. 

4.7 WATER SAMPLING METHODS FOR FIELD INVESTIGATIONS 

The sampling and analysis of surface water and groundwater are major focal points For a large 
number of field investigations of hazardous substance sites. Surface water and groundwater 
samples may be necessary to help establish the existence of contamination. Traditional CERCLA 
investigations collect groundwater and surface water samples to identify contamination and to 
determine migration of contamination to targets. For traditional investigations, the analysis of a 
sample taken off-site maybe the initial indicator that the site is a pollution source. Such data 
helps investigators identify populations at risk and determine appropriate remedial actions. 
Groundwater samples are collected at Brownfield sites to determine the existence and extent of 
contamination and to further determine if groundwater remediation is necessary depending on the 
redevelopment land use. Surface water samples are generally not collected unless a surface water 
body is directly adjacent or is located on site because these investigations are generally limited to 
on-site sampling. 

Surface water and groundwater samples are usually considered environmental samples, as defined 
in Section 4.3.1. There are instances, however, when surface water and groundwater samples may 
be more highly concentrated, even to the degree that they may be considered hazardous samples. 
The site project manager must decide how such samples should be handled. Visual indicators of 
high concentrations include coloration, turbidity, odor, multiphasic layering and spontaneous 
formation of precipitates. Field instruments should also be used for this evaluation. 

4.7.1 SURFACE WATER SAMPLING 

4.7.1.1 SAMPLING LOCATIONS 

Prior to sampling, the surface water drainage in and around a site should be characterized 
using all available background information, including topographic maps and river basin 
studies. The down stream sample is collected first and then work upstream. Air photos 
may be used to develop drainage maps which can then be confirmed by initial survey of 
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the surface water adjacent to or on a site. An initial survey of potential sampling points is 
essential to the development of a sampling plan. Further, it is possible to anticipate any 
special equipment or personnel safety requirements which might be necessitated by terrain 
or other factors. The initial survey also allows field personnel to identify landmarks which 
locate sampling points~a crucial step in maintaining documentation of activities for legal 
actions. 

In general, sampling locations include rivers, brooks or streams running through or 
adjacent to a site, including those bodies of water which may receive surface runoff or 
leachate from a site. Discretion is advised in sampling leachate breakouts, which may have 
concentrations of contaminants. Leachate is formed by the mixing of rain water with 
wastes buried in the ground. The leachate may then enter groundwater, where it may 
remain below the ground surface. In areas were the ground surface slopes steeply away 
from the buried wastes, the leachate may "break out" or emerge on the ground surface. 
This is referred to as a leachate breakout and is typically encountered at landfills. Samples 
taken from leachate streams may have to be treated as medium or high concentration 
samples depending upon a field evaluation. Other surface water sampling locations 
include any adjacent standing bodies of water such a ponds, lakes or swamps which might 
be receiving contaminants. (Again, care must be taken in judging the nature of samples 
taken from on-site surface impoundments if high concentrations are indicated). 

It is also essential to establish the quality of water prior to its contact with the site. Surface 
drainage patterns should be carefully studied to determine background sampling locations. 
A minimum of one upstream sample is required for streams, although a backgroundsample 
should be taken from each surface water source which is a on-site tributary to the primary 
stream. For standing bodies of water, a background sample may be obtained from a 
similar water body away from the suspected point-source discharge. 

Surface water sample locations are dependent upon the type of investigation. Surface 
water sampling locations for traditional CERCLA investigations are generally selected on 
the basis of the probability they will show contaminants migrating from a site. The most 
representative samples in a well-mixed stream are obtained from mid-channel at 0.6 stream 
depth. For HRS scoring purposes, however, samples should be taken from the mixing 
zone or areas which are most likely to show contamination. Most these samples are grab 
samples (Refer to Section 4.4). Surface water bodies will generally not be sampled during 
Brownfield investigations unless the water body is located on-site. If a surface water body 
is located on-site, appropriate sampling locations are also selected on the most probable 
location of impact. As was stated previously, Brownfield investigations are limited to on-
site sampling. 
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The number of sampling locations is dependent on a variety of factors, including the size 
of a site, the availability of analytical support, and the objectives of the investigation. A 
recommended absolute minimum would be two locations, including one background 
location. Ideally, additional locations should be sampled, with some locations selected for 
taking a duplicate sample, which improves the quality control of the analytical data. 

4.7.1.2 SAMPLING PROCEDURES 

A wide variety of information is available on sample collection. The lEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the lEPA Bureau of Land Sampling Procedures 
Guidance Manual, For the specific procedure to collect surface water and leachate 
samples. 

4.7.2 GROUNDWATER SAMPLING 

4.7.2.1 SAMPLING LOCATIONS 

Existing monitoring wells should be sampled and analyzed first. This will establish the 
nature of any contaminants in the groundwater and assist in determining the need for 
additional well sampling. If analytical data for the monitoring wells already exists, this 
should be evaluated with the other site-specific information to determine the need for 
sampling private wells farther away from the site. Existing data may also enable the 
investigative team to key on a particular type of contaminant, and thus the amount of 
analytical support required can be reduced. However, before monitoring wells at a 
hazardous substance site are sampled, the placement of each well should be carefully 
evaluated for its potential of producing a highly concentrated sample. Such samples 
require attention to personnel protection and may require the use of respirators. Also, it 
may be necessary to ship concentrated samples to a laboratory capable of handling 
hazardous samples. 

It is important to locate a well or wells to provide a background (upgradient) groundwater 
sample. This may be accomplished by studying available hydrological data about the 
direction of groundwater flow near a site, but may require the use of geophysical 
techniques and the installation of additional monitoring wells. 

The obvious location of groundwater sampling locations for Brownfield investigations are 
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monitoring wells if they are present. More often than not monitoring wells are not present, 
and groundwater samples are collected from beneath the site with power equipment. 
Groundwater samples are collected during these investigations as follows: one or more 
samples directly below or down gradient of areas of concern (e.g. former location of a dry 
cleaner, etc.) and one in an up gradient area. These samples are collected with the use of a 
Geoprobe or a back hoe (Refer to Section 4.9). Again, Brownfield investigations generally 
collect samples only from the site. Therefore, no residential samples from private wells or 
municipal wells will be collected. 

4.7.2.2 SAMPLING PROCEDURES 

A wide variety of informafion is available on sample collecfion. The lEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the lEPA Bureau of Land Sampling 
Procedures Guidance Manual, For the specific procedure to collect groundwater samples 
from monitoring wells and private or residential wells. Groundwater samples may also be 
collected with the Geoprobe. The procedure for collecting a groundwater sample using the 
Geoprobe is also contained in Appendix C. Since the completion of this manual the 
USEPA has decided to implement new guidance. This guidance endorses using low flow 
sampling methods and not filtering the sample unless absolutely necessary. This document 
has been attached in Appendix D for easy reference. 

4.8 SOIL AND SEDIMENT SAMPLING METHODS 

The analysis of soil and sediment present at a site can provide valuable information about the 
existence and extent of contaminant migration. Vertical contaminant movement may occur 
through soil strata into the groundwater resuUing in the lateral transport of pollutants. Surface 
water can transport contaminants directly or as bound complexes with soil or other solids. 

Many of the soil and sediment samples taken during the field investigation to determine the 
presence of contamination and/or the migration of contamination are grab samples. (Refer to 
Section 4.4 for a definition of types of samples.) However, it is possible to use a modification of 
composite sampling to obtain useful data about contamination over a wide area and still control 
analytical costs. 

It is important that field personnel determine whether soil or sediment samples require handling as 
hazardous (concentrated) or environmental samples. Factors such as weathering and dilution of 
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soil by sun and rain turbulence of surface water, and permeability of soil will affect the 
concentrafion of contaminants in a given sample. 

4.8.1 SOIL SAMPLING 

4.8.1.1 SAMPLING LOCATIONS 

Surface and subsurface samples may be used not only to identify contaminants, but also to 
evaluate the role of soil types in influencing the migration of contaminants. Generally, for 
both traditional CERCLA invesfigafions and Brownfield invesfigations, surface soil 
samples are collected from areas where spills and/or leaks of contaminants may have 
occurred or in locations where the potential for contamination is high (i.e. next to building 
locations, loading areas, tanks, etc.). Investigators can determine these areas can be 
determined from site records or photographs or on direct observation of stained soils or 
areas lacking vegetation. However, oftentimes at Brownfield investigations sample 
locations are also selected based on the concept of sampling to characterize the entire site, 
especially if grid sampling is conducted. In this case, all sample locations may not be 
selected based on evidence of previous contamination. (It should be noted, however, that 
in all instances samples will be collected from the depth at each sample location that 
revealed potential contamination through field screening). 

As in any sampling program, it is advisable to obtain an off-site, theoretically 
uncontaminated surface soil sample to establish background levels of analyzed chemicals. 
This is especially important if contamination with heavy metals is suspected because they 
occur naturally. 

Approach For Surface Samples 

Depending on the area to be sampled, the information desired and the analytical support 
available, investigators may take several approaches. First, the total area of study may be 
divided into a grid pattern to identify samples with a specific location. Second, if the area 
of study is large, and if complete characterizafion is required, a random sampUng approach 
may be used to reduce sample numbers. In this instance, the area is grid and sample 
locations are determined randomly. Low areas, discolored areas or odorous areas may be 
the best sampling locations. Third, a large study area can also be divided into grids and 
soil combined from several randomly chosen locations within that grid. This soil then 
constitutes one sample. The first two grid sampling techniques are commonly employed at 
large Brownfield investigations. However, for HRS sampling, only the top two feet of soil 
and those samples which tend to maximize the score are collected. 
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Any combination of the above approaches may be employed to characterize contamination 
over a large area. The number of samples required to produce statistically valid data is 
impossible to determine beforehand since it depends on the variability in the analytical 
results. In certain instances a small-scale sampling program may be required to estimate 
data variability. 

Sampling Approach For Subsurface Soil Samples 

Subsurface soil samples indicate the extent of contaminant penetration into the soil and 
also provide a means to evaluate the effect of soil type distribution on contaminant 
migration. Either hand-operated or power equipment can be used, depending on the extent 
of the investigation. 

An important safety factor to consider in subsurface sampling is the avoidance of buried 
containers, pockets of highly concentrated material, and buried utility lines. A thorough 
background information search should be completed before obtaining subsurface samples. 
Before obtaining subsurface samples by hand, at a minimum, a metal detector survey 
should be perfonned. Metal detector surveys are almost usually conducted during 
Brownfield investigations to determine the presence of buried materials. The presence of 
buried tanks and materials is important in providing information when collecting deep 
subsurface samples with power equipment as well as in determining the redevelopment 
potential of property. However, when collecting deeper subsurface samples with power 
equipment, the local utilities should be contacted to locate underground utility lines. If 
funds are available, a survey using ground-penetrating radar is suggested before boring 
with power equipment. Most Brownfield investigations require the use of power 
equipment such as the Geoprobe and a backhoe to collect deep subsurface samples to assist 
in describing the nature of contamination at depth beneath the site and above the water 
table. 

Locations for subsurface soil samples can be chosen on the basis of such background 
information as areas of past waste storage, the waste handling practices which may have 
given rise to contaminated soil, and geological survey infonnation. Visual inspection of 
the study area may also help. If a large study area is involved or information about the 
entire area is needed as with Brownfield investigations, a random sampling approach 
similar to the types outlined above may be also be employed, any available hydrological 
data on seasonal water table levels and regional groundwater flow patterns should also be 
obtained. 
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4.8.L2 SAMPLING PROCEDURES 

A wide variety of informafion is available on sample collecfion. The lEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the lEPA Bureau of Land Sampling 
Procedures Guidance Manual for the specific procedure to collect soil and subsurface 
samples. It should be noted that in some instances, primarily during Brownfield 
investigafions, a backhoe is used to open the hole and the sample is then collected 
following the procedure for collecting a sample with a hand auger. Subsurface samples 
may also be collected with the use of the Geoprobe (Refer to Section 4.9). 

Disposable En Core Sampler 

Sampling Procedures 

1. En Core Sampler is a single use device. It cannot be cleaned and/or reused. 
2. En Core Sampler is designed to store soil. Do not use En Core Sampler to store 

solvent or free product. 
3. En Core Sampler must be used with En Core T-Handle and/or En Core Extrusion Tool 

exclusively. 

Using the En Core T-Handle 

1. Before taking the sample hold the coring body and plunger rod down until a small o-
ring rests against the tabs. This will ensure that the plunger moves freely. 

2. Depress the locking lever on the In Core T-Handle. Place coring body, plunger end 
first, into the open end of the T-Handle, aligning the slots on the coring body with the two 
locking pins in the T-Handle, twist the coring body clockwise. The lock pins will be 
completely in the coring body slots. Check to ensure sampler is locked in and the sampler 
is ready for use. 

Collecting the Sample 

3. Turn the T-Handle with T-up and coring body down. This positions plunger bottom 
flush with bottom of the coring body. Ensure that the plunger body is in position. Using 
the T-Handle, push the sampler in soil until the coring body is full. When full a small o-
ring will be centered in the T-Handle viewing hole. Wipe excess soil from the coring body 
exterior. 

4. Cap the coring body while it is still on the T-Handle. Push the cap over the flat area of 
the ridge. Push and twist the cap to lock both arms in place. Cap must be seated properly 
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to seal the sampler. On incorrectly capped samplers, the caps will appear to be crooked 
and locking arms not fully secured to ridge. 

Preparing Sampler For Shipment 

5. Remove the capped Sampler by depressing the locking lever on the T-Handle while 
twisting and pulling the sampler from the T-Handle. 

6. Lock plunger by rotating the extended plunger rod fully counter-clockwise until wings 
rest firmly against tabs. 

7. Attach applicable CLP tag directly to the Sampler. 

8. Return full En Core Sampler to zipper bag and seal bag. 

9. Attach CLP label directly to the zipper bag, place on ice and ship the Sampler the same 
day of collecfion 

4.8.2 SEDIMENT SAMPLES 

4.8.2.1 SAMPLING LOCATIONS 

Sediment samples are valuable for locating pollutants of low water solubility and high soil 
binding affinity where surface waters might show trace quantities of contaminants, thus 
leading investigators to believe that an off-site contaminant migration problem is minor, 
the analysis of sediments might show otherwise. The sample that is most down gradiant is 
to be sampled first. Heavy metals and high molecular weight halogenated 
hydrocarbons are examples of contaminant groups which might be found in greater 
concentrations in sediments. 

Sediment sample locations are dependent upon the type of investigation. Sediment 
sampling locations for tradifional CERCLA investigations are generally selected on the 
basis of the probability they will show contaminants migrating from a site. Therefore, for 
HRS scoring purposes samples should be taken from areas which are most likely to show 
contamination. Most these samples are grab samples (Refer to Section 6.4). Sediment 
samples are collected during Brownfield investigations if a water body is located on-site or 
if an impoundment or a lagoon is present on-site. If a surface water body, impoundment, 
or lagoon is located on-site, appropriate sampling locations are also selected on the most 
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probable location of impact. As was stated previously, Brownfield investigations are 
limited to on-site sampling. (It is important to note that the sediments obtained from 
surface impoundments, such as lagoons, which are suspected to be highly concentrated are 
to be handled and treated as hazardous samples). 

The number of sampling locations is dependent on a variety of factors, including the size 
of a site, the availability of analytical support, and the objectives of the investigation. A 
recommended absolute minimum would be two locations, including one background 
location. Ideally, additional locations should be sampled, with some locations selected for 
taking a duplicate sample, which improves the quality control of the analytical data. 

A background sediment sample should be obtained from sediments upstream from the 
suspected point source for running water and from sediments away from the suspected 
point source for standing surface water. In cases of high contamination of small bodies of 
standing water, it may be impossible to find a background sample. The analysis of 
background sediments attempts to establish the contribution of the source to pollution 
levels in the area. This is especially important if contaminafion with heavy metals is 
suspected because they occur naturally. 

4.8.2.2 SAMPLING PROCEDURES 

A wide variety of informafion is available on sample collection. The lEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the lEPA Bureau of Land Sampling Procedures 
Guidance Manual, for the specific procedure to collect sediment samples. Specific 
procedures for collecting samples from impoundments or lagoons is also contained in 
Appendix C. 

4.9 SAMPLING WITH THE GEOPROBE 

4.9.1 METHOD SUMMARY 

The Geoprobe sampling device is used to collect soil, soil-gas and groundwater samples 
at specific depths below ground surface (BGS). The Geoprobe^'^ is hydraulically powered 
and is mounted in a customized four-wheel drive vehicle. The base of the sampling device 
is posifioned on the ground over the sampling locafion and the vehicle is hydraulically 
raised on the base. As the weight of the vehicle is transferred to the probe, the probe is 
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pushed into the ground. A built-in hammer mechanism allows the probe to be driven 
through dense materials. Maximum depth penetration under favorable circumstances is 
about 50 feet. 

Soil samples are collected with a specially-designed sample tube. The sample tube is 
pushed and/or vibrated to a specified depth (approximately one foot above the intended 
sample interval). The interior plug of the sample tube is removed by inserting small-
diameter threaded rods. The sample tube is then driven an additional foot to collect the 
samples. The probe sections and sample tube are then withdrawn and the sample is 
extruded from the tube into sample jars. 

Soil gas can be collected in two ways. One method involves withdrawing a sample 
directly from the probe rods, after evacuating a sufficient volume of air fi"om the probe 
rods. The other method involves collecting a sample through tubing attached by an 
adaptor to the bottom probe section. Correctly used, the latter method provides more 
reliable results. 

Slotted lengths of probe can be used to collect groundwater samples if the probe rods can 
be driven to the water table. Groundwater samples are collected using either a peristaltic 
pump or a small bailer. 

4.9.2 INTERFERENCES AND POTENTIAL PROBLEMS 

A preliminary site survey should identify areas to be avoided with the tmck. All 
underground utilities should be located and avoided during sampling. Begin sampling 
activities with an adequate fuel supply. 

Decontamination of sampling tubes, probe rods, adaptors, non-expendable points and other 
equipment that contacts the soil is necessary to prevent cross-contamination of samples. 
Please refer to Section 4.13 for details concerning decontamination procedures. During 
sampling, the bottom portion and outside of the sampling tubes can be contaminated with 
soil from other depth intervals. Care must be taken to prevent soil which does not 
represent the sampled interval from being incorporated into the sample. Excess soil should 
be carefully wiped from the outside surface of the sampling tube and the bottom 3 inches 
of the sample should be discarded before extruding the sample into a sample jar. 

Obtaining sufficient volume of soil for mulfiple analyses from one sample locafion may 
present a problem. The Geoprobe^'^ soil sampling system recovers a limited volume of 

55 



IL EPA QAPP 
T a b l e of C o n t e n t s 
Revision#4 

January 2 003 
Page 56 of 107 

soil and it is not possible to reenter the same hole and collect additional soil. When 
multiple analyses are to be performed on soil samples collected with the Geoprobe , it is 
important that the relative importance of the analyses be identified. Identifying the order 
of importance will ensure that the limited sample volume will be used for the most crucial 
analyses. 

4.9.3 EQUIPMENT/APPARATUS 

Sampling with the Geoprobe^*^ involves use of the equipment listed below. Some of the 
equipment is used for all sample types, others are specific to soil (S), soil gas (SG), or 
groundwater (GW) as noted. 

Geoprobe^"^ sampling device 

Threaded probe rods (36", 24", and 12" lengths) 

Drive Caps 

Pull Caps 

Rod Extractor 

Expendable Point Holders 

Expendable Drive Points 

Solid Drive Points 

Extension Rods 

Extension Rod Couplers 

Extension Rod Handle 

Hammer Anvil 

Hammer Latch 

Hammer Latch Tool 

Drill Steels 

Carbide-Tipped Drill Bit 

Mill-Slotted Well Point (GW) 

Threaded Drive Point (GW) 

Well Mini-Bailer (GW) 

Tubing Bottom Check Valve (GW) 
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3/8" O.D. Low Density Polyethylene Tubing (GW, SG) 

Gas Sampling Adaptor and Cap (SG) 

Teflon Tape 

Neoprene "O" - Rings (SG) 

Vacuum System (mounted in vehicle) (SG) 

Piston Tip (S) 

Piston Rod (S) 

Piston Stop (S) 

Sample Tube (11.5" in length) (S) 

Vinyl Ends Caps (S) 

Sample Extruder (S) 

Extruder Pistons (Wooden Dowels) (S) 

Wire Brush 

Brush Adapters 

Cleaning Brush (Bottle) 

4.9.4 HEALTH AND SAFETY 

The following is a list of health and safety precautions which specifically apply to 
Geoprobe operation. 

I. Always put vehicle in "neutral" and set the emergency brake before engaging 
remote ignition. 

2. If vehicle is parked on a loose or soft surface, do not fully raise rear of vehicle with 
probe foot, as vehicle may fall or move. 

Always extend the probe unit out from the vehicle and deploy the foot to clear 
vehicle roof line before folding the probe unit out. 

4. Operators should wear OSHA approved steel-toed shoes and keep feet clear of 
probe foot. 

57 



I L EPA QAPP 
Table of Contents 

Revision#4 
January 2 0 03 

Page 58 of 10 7 

Operator should wear ANSI approved hard hats. 

6. Only one person shall be responsible for operating the hydraulic system. In most 
situations, an assistant is necessary to complete assembly and disassembly of probe 
rods and accessories. 

7. Never place hands on top of a rod while it is under the machine. 

8. Turn off the hydraulic system while changing rods, inserting the hammer anvil, or 
attaching accessories. 

9. Operator must stand on the control side of the probe machine, clear of the probe 
foot and mast, while operating controls. 

10. Wear safety glasses at all times during the operation of this machine. 

11. Never continue to exert downward pressure on the probe rods when the probe foot 
has risen six inches off the ground. 

12. Never exert enough downward pressure on a probe rod so as to lift the rear tires of 
the vehicle off the ground. 

13. Always remove the hammer anvil or other tool from the machine before folding the 
machine to the horizontal position. 

14. The vehicle catalytic converter is hot and may present a fire hazard when operating 
over dry grass or combustibles. 

15. Geoprobe operators must wear ear protection. OSHA approved ear protection 
for sound levels exceeding 85 dba is recommended. 

16. Locations of buried or underground utilities and services must be known before 
starting to drill or probe. 
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17. Shut down the hydraulic system and stop the vehicle engine before attempting to 
clean or service the equipment. 

18. Exercise extreme caution when using extruder pistons (wooden dowels) to extrude 
soil from sample tubes. Soil in the sample tube may be compacted to the point that 
the extruder piston will break or shatter before it will push the sample out. 

19. A dry chemical fire extinguisher (Type ABC) should be kept with the vehicle at ah 
times. 

4.9.5 PROCEDURES 

Portions of the following sections have been condensed fi-om the Model 5400 
Geoprobe^"^ Operations Manual(l). Refer to this manual for more detailed 
information concerning equipment specifications, general maintenance, tools, 
throttle control, clutch pump, GSK-58 Hammer, and trouble-shooting. A copy of 
this manual will be maintained with the Geoprobe^'^. 

PREPARATION 

1. Determine extent of the sampling effort, sample matrices to be collected, 
and types and amounts of equipment and supplies required to complete the 
sampling effort. 

2. Obtain and organize necessary sampling and monitoring equipment. 

3. Decontaminate or pre-clean equipment, and ensure that it is in working 
order. 

4. Perform a general site survey prior to site entry in accordance with the site-
specific Health and Safety Plan. 

Use stakes or flagging to identify and mark all sampling locations. All 
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sample locations should be cleared for utilities prior to sampling. 

SETUP OF GEOPROBE™ 

1. Back carrier vehicle to probing location. 

2. Shift the vehicle to park and shut off ignition. 

3. Set parking brake. 

4. Attach exhaust hoses so exhaust blows downwind of the sampling location 
(this is particularly important during soil gas sampling). 

5. Start engine using the remote ignition at the Geoprobe^'^ operator position. 

6. Activate hydraulic system by turning on the Electrical Control Switch 
located on the Geoprobe^^ electrical control panel. When positioning the 
probe, always use the SLOW speed. The SLOW speed switch is located on 
the hydraulic control panel. 

Important: Check for clearance on vehicle roof before folding Geoprobe^^ 
out of the carrier vehicle. 

7. Laterally extend the Geoprobe^'^ from the vehicle as far as possible by 
pulling the EXTEND control lever toward the back of the vehicle while the 
Geoprobe^'^ is horizontal. 

8. Using the FOOT control, lower the Derrick Slide so it is below cylinder (A) 
before folding the Geoprobe^'^ out of the carrier vehicle. This will ensure 
clearance at the roof of the vehicle. 

9. Use the FOLD, FOOT, and EXTEND controls to place Geoprobe'^^ to the 
exact probing location. 
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10. Using the FOLD control, adjust the long axis of the probe cylinder so that it 
is perpendicular (visually) to the ground surface. 

11. Using the FOOT control, put the weight of the vehicle on the probe unit. 
Do not raise the rear of the vehicle more than six inches. 

Important: Keep rear vehicle wheels on the ground surface when transferring 
the weight of the vehicle to the probe unit. Otherwise, vehicle may shift when 
probing begins. 

12. When the probe axis is vertical and the weight of the vehicle is on the probe 
unit, probing is ready to begin. 

DRILLING THROUGH SURFACE PAVEMENT OR CONCRETE 

1. Position carrier vehicle to drilling location. 

2. Fold unit out of carrier vehicle. 

3. Deactivate hydraulics. 

4. Insert carbide-tipped drill bit into hammer. 

5. Activate HAMMER ROTATION control by turning knob counter
clockwise. This allows the drill bit to rotate when the HAMMER control is 
pressed. 

6. Press down on HAMMER control to activate counterclockwise rotation. 

7. Both the HAMMER control and the PROBE control must be used when 
drilling through the surface. Fully depress the HAMMER control, and 
incrementally lower the bit gradually into the pavement by periodically 
depressing the PROBE control. 
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8. When the surface has been penetrated, turn the HAMMER Control Valve 
knob clockwise to deactivate hammer rotation and remove the drill bit from 
the HAMMER. 

Important: Be sure to deactivate the rotary action before driving probe rods. 

PROBING 

1. Position the carrier vehicle to the desired sampling location and set the 
vehicle parking brake. 

2. Deploy Geoprobe^'^ Sampling Device. 

3. Make sure the hydraulic system is turned off 

4. Thread the drive cap onto the male end of the probe rod. 

5. Thread an expendable point holder onto the other end of the first probe rod. 

6. Slip an expendable drive point into point holder. 

7. Position the leading probe rod with expendable drive point in the center of 
the derrick foot and directly below the hammer anvil. 

Important: Positioning the first probe rod is critical in order to drive the 
probe rod vertically. Therefore, both the probe rod and the probe cylinder 
shaft must be in the vertical position. 

8. To begin probing, activate the hydraulics and push the PROBE Control 
downward. Many times the probe rods can be advanced using only the 
weight of the carrier vehicle. When this is the case, only the PROBE 
control is used. 
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Important: When advancing rods, always keep the probe rods parallel to the 
probe cylinder shaft. This is done by making minor adjustments with the 
FOLD control. Failure to keep probe rods parallel to probe cylinder shaft 
may result in broken rods and increased difficulty in achieving desired 
sampling depth. 

PROBING -PERCUSSION HAMMER 

The percussion hammer must be used in situations where the weight of the vehicle 
is not sufficient to advance the probe rods. 

1. Make sure the Hammer Rotation Valve is closed. 

2. Using the PROBE control to advance the rod, press down the HAMMER 
control to allow percussion to drive the rods. 

Important: Always keep static weight on the probe rod or the rod will vibrate 
and chatter while you are hammering, causing rod threads to fracture and 
break. 

3. Keep the hammer tight to the drive cap so the rod will not vibrate. 

4. Periodically stop hammering and check if the probe rods can be advanced 
by pushing only. 

5. Any time the downward progress of the probe rods is refused, the derrick 
foot may lift off of the ground surface. When this happens, reduce pressure 
on the PROBE control. Do not allow the foot to rise more than six inches 
off the ground or the vehicle's wheels may lift off the ground surface, 
causing the vehicle to shift. 

As the derrick foot is raised off the ground surface, the probe cylinder may 
not be in a perpendicular position. If this happens, use the FOLD control to 
correct the probe cylinder position. 

PROBING - ADDING RODS 
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1. Standard probe rods are four feet in length. If the desired depth is more 

than four feet, another rod must be threaded onto the rod that has been 
driven into the ground. In order to ensure a vacuum-tight seal (soil-gas 
sampling), two wraps of teflon tape around the thread is recommended. 

2. Using the PROBE control, raise the probe cylinder as high as possible. 

Important: Always deactivate hydraulics when adding rods. 

3. Deactivate hydraulics. 

4. Unthread the drive cap from the probe rod that is in the ground. 

5. Wrap teflon tape around the threads. 

6. Thread the drive cap onto the male end of the next probe rod to be used. 

7. After threading the drive cap onto the rod to be added, thread the rod onto 
the probe rod that has been driven into the ground. Make sure threads have 
been teflon taped. Continue probing. 

8. Continue these steps until the desired sampling depth has been reached. 

PROBING/PULLING RODS 

1. Once the probe rods have been driven to depth, they can also be pulled 
using the Geoprobe^*^ Machine. 

2. Turn off the hydraulics. 

3. Replace the drive cap from the last probe rod driven with a pull cap. 

4. Lift up the hammer latch. 
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6. Hold down on the PROBE control, and move the probe cylinder down until 
the latch can be closed over the pull cap. 

Important: If the latch will not close over the pull cap, adjust the derrick 
assembly by using the extend control. This will allow you to center the pull 
cap directly below the hammer latch. 

7. Retract the probe rods by pulling up on the PROBE control. 

Important: Do not raise the probe cylinder all the way when pulling probe 
rods or it will be impossible to detach a rod that has been pulled out. 
However, it is necessary to raise the probe cylinder far enough to allow the 
next probe section to be pulled. 

8. After retracting the first probe rod, lower the probe cylinder only slightly to 
ease the pressure off of the hammer latch. 

9. If necessary, attach a clamping device to the base of the rods where it meets 
the ground to prevent rods from falling back into the hole. 

10. Raise the hammer latch. 

11. Hold the PROBE control up and raise the probe cylinder as high as 
possible. 

12. Unthread the pull cap from the retracted rod. 

13. Unthread the retracted rod. 

14. Thread the pull cap onto the next rod that is to be pulled. 

15. Continue these steps until all the rods are retracted from the hole. 
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16. Decontaminate all portions of the equipment that have been in contact with 
the soil, soil gas and groundwater. 

SOIL GAS SAMPLING WITHOUT INTERIOR TUBING 

1. Follow the procedures previously outlined for Geoprobe operation. 

2. Thread on pull cap to end of probe rod. 

3. Retract rod approximately six inches. Retraction of the rod disengages 
expendable drive point and allows for soil vapor to enter rod. 

4. Unthread pull cap and replace it with a gas sampling cap. Cap is furnished 
with barbed hose comiector. 

Important: Shut engine off before taking sample (exhaust fumes can cause 
faulty sample data). 

5. Turn vacuum pump on and allow vacuum to build in tank. 

6. Open line control valve. For each rod used, purge 300 liters of volume. 
Example: Three rods used = 900 liters = .900 on gauge. 

7. After achieving sufficient purge volume, close valve and allow sample line 
pressure gauge to return to zero. This returns sample train to atmospheric 
pressure. 

8. The vapor sample can now be taken. 

1. Pinch hose near gas sampling cap to prevent any outside vapors 
from entering the rods. 

2. Insert syringe needle into center of barbed hose connector and 
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withdraw vapor sample. 

9. To maintain suction at the sampling location, periodically drain the vacuum 
tank. 

10. To remove rods, follow procedures as previously outlined. 

CALCULATIONS 

Calculating Vapor Purge Volume for Soil-Gas Sampling without Interior Tubing 

Volume of Air to be Purged (Liters) = 300 x Number of Rods in the Ground 

Volume in Liters/1000 = Reading on Vacuum Pump 

Instrument Gauge 

SOIL GAS SAMPLING WITH POST-RUN TUBING (PRT) 

I. Follow procedures outlined in Secfions 7.1 through 7.6. 

2. Retract rod approximately six inches. Retraction of rod disengages 
expendable drive point and allows for soil vapor to enter rod. 

3. Remove pull cap from the end of the probe rod. 

4. Position the Geoprobe^"^ to allow room to work. 

5. Secure PRT Tubing Adapter with "O" - Ring to selected tubing. 

6. Insert the adapter end of the tubing down the inside diameter of the probe 
rods. 

7. Feed the tubing down the hole until it hits bottom on the expendable point 
holder. Cut the tubing approximately two feet from the top probe rod. 
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8. Grasp excess tubing and apply some downward pressure while turning it in 
a counter-clockwise motion to engage the adapter threads with the 
expendable point holder. 

9. Pull up lightly on the tubing to test engagement of threads. 

10. Connect the outer end of the tubing to silicon tubing and vacuum hose (or 
other sampling apparatus). 

11. Follow the appropriate sampling procedure to collect a soil-gas sample. 

12. After collecting a sample, disconnect the tubing from the vacuum hose or 
sampling system. 

13. Pull up firmly on the tubing until it releases from the adapter at the bottom 
of the hole. 

14. Extract the probe rods from the ground and recover the expendable point 
holder with the attached adapter. 

15. Inspect the "0"-ring at the base of the adapter to verify that proper sealing 
was achieved during sampling. The "0"-ring should be compressed. 

Note: If the "0"-ring is not compressed, vapors from within the probe 
sections may have been collected rather than vapors from the intended sample 
interval. 

SOIL SAMPLING 

1. Follow the procedures previously outlined for Geoprobe operation. 

2. Assemble soil-sampling tube. 

1. Thread piston rod into piston tip. 
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2. Insert piston tip into sample tube, seating piston tip into cutting edge 

of sample tube. 

3. Thread drive head into threaded end of sample tube. 

4. Thread piston stop pin into drive head. Stop pin should be tightened 
with wrench so that it exerts pressure against the piston rod. 

3. Attach assembled sampler onto leading probe rod. 

4. Drive the sampler with the attached probe rods to the top of the interval to 
be sampled. 

5. Move probe unit back from the top of the probe rods to allow work room. 

6. Remove drive cap and lower extension rods into inside diameter of probe 
rods using couplers to join rods together. 

7. Attach extension rod handle to top extension rod. 

8. Rotate extension rod handle clockwise until the leading extension rod is 
threaded into the piston stop downhole. 

9. Continue to rotate extension rod handle clockwise until reverse-threaded 
stop-pin has disengaged from the drive head. 

10. Remove extension rods and attached stop-pin from the probe rods. 

11. Replace drive cap onto top probe rod. 

12. Mark the top probe rod with a marker or tape at the appropriate distance 
above the ground surface (dependent on sample tube length). 

13. Drive probe rods and sampler the designated distance. Be careful not to 
overdrive the sampler which could compact the soil sample in the tube, 
making it difficult to extrude. 
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Important: Documentation of sample location should include both surface 
and subsurface identifiers. Example: Correct Method - Sample Location S-6, 
12.0' -13.0'. Incorrect Method - Sample Location S-6,12.0'. 

14. Retract probe rods from the hole and recover the sample tube. Inspect the 
sample tube to confirm that a sample was recovered. 

15. Disassemble sampler. Remove all parts. 

16. Position extruder rack on the foot of the Geoprobe^'^ derrick. 

17. Insert sample tube into extruder rack with the cutting end up. 

18. Posifion the extruder piston (wood dowel) and push sample out of the tube 
using the PROBE control on the Geoprobe^'^. Collect the sample as it is 
extruded in an appropriate sample container. 

Caution: use care when performing this task. Apply downward pressure 
gradually. Use of excessive force could result in injury to operator or damage 
to tools. Make sure proper diameter extruder piston is used. 

19. To remove rods, follow procedures previously outlined for Geoprobe use. 

GROUNDWATER SAMPLING 

Follow the instrucfions for probing found in Secfion 4.9.5 with the 
following exception: the Mill-Slotted Well Rod with attached threaded 
drive point should be the first section probed into the ground. Multiple 
sections of mill-slotted well rods can be used to provide a greater vertical 
section into which groundwater can flow. 

2. Probe to a depth at which groundwater is expected. 
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Remove Drive Cap and insert an electric water-level indicator to determine 
if water has entered the slotted sections of probe rod. 

4. If water is not detected in the probe rods, replace the drive cap and continue 
probing. Stop after each additional probe length and determine if 
groundwater has entered the slotted rods. 

5. After the probe rods have been driven into the saturated zone, sufficient 
time should be allowed for the water level in the probe rods to stabilize. 

Note: It will be difficult if not impossible to collect a groundwater sample in 
aquifer material small enough to pass through the slots (<0.02 inch diameter). 

Groundwater samples will be collected with a low-flow peristaltic pump for 
all samples taken from the ground surface to a depth of twenty-eight feet. A 
twenty-millimeter Mini-Baler will be ufilized for all groundwater samples 
collected below the depth of twenty-eight feet. 

When the low-flow peristaltic pump is used in conjunction with the 
Geoprobe sampling device, the methods of determining groundwater 
stabilization include: 1) groundwater clarity 2) pH/conductivity/water 
temperature 3) pH test strips 4) draw-down of the well. The amount of 
groundwater purged from the Geoprobe sampling device will be determined 
by one of the previously mentioned stabilization criteria. The sampler will 
not collect the groundwater sample until groundwater conditions have 
stabilized within the sampling device. 

Sample fractions will be collected in the following order: volatile 
organics, semi-volatiles, and inorganics. Peristaltic pump rates are 
normally determined by groundwater recharge to the geoprobe 
sampling device and the fraction being sampled. Volatiles will be 
collected using the lowest possible flow rate of the perastalic pump 
while the remaining fractions will be collected using the medium flow 
rate. 

Important: Documentation of sample location should include both surface 
and subsurface identiflers. Example: Sample Location GW-6,17'-21' bgs, 
water level in probe rods is 17 feet bgs, and the leading section of probe rod is 
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21 feet bgs. The water sample is from this zone, not from 17 feet bgs or 21 feet 
bgs. 

7. Remove rods following the procedures previously outlined for the 
Geoprobe 

4.9.6 SAMPLING LOCATIONS 

Sample locations are generally selected on the basis of the probability they will show 
contaminants or contaminants migrating from a site. For both tradifional CERCLA 
investigations and Brownfield investigations, soil samples are generally located in areas of 
suspected contamination. However, during Brownfield investigations, soil samples may be 
collected from areas to ensure that the entire area is covered or as part of a grid sampling 
approach. For both investigations, groundwater samples are collected in areas of suspected 
contamination or from a location down gradient of these areas to determine if 
contamination is present and if it is migrating. Samples collected with the Geoprobe are 
grab samples (Refer to Section 4.4). Again, it is important that field personnel determine 
whether samples require handling as hazardous (concentrated) or environmental samples. 

As in any sampling program, it is advisable to obtain an off-site, theoretically 
uncontaminated samples to establish background levels of analyzed chemicals. 

4.9.7 SAMPLING PROCEDURES 

A wide variety of informafion is available on sample collection. The lEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the lEPA Bureau of Land Sampling Procedures 
Guidance Manual, for the specific procedure to collect soil and groundwater samples using 
the Geoprobe. 

The above sections contain specific sampling procedures for collecting groundwater, 
surface water, sediments, and soil samples. In general, most of the samples collected for 
traditional CERCLA investigations as well as Brownfield investigations will be from the 
media described in this section. However, there may be instances in which samples may 
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need to be collected from a drum, tank, container, etc. In these instances refer to the 
Bureau of Land Sampling Procedures Guidance Manual which is contained in Appendix C. 

4.10 FIELD MEASUREMENTS AND OBSERVATIONS 

While sampling, several quick field measurements and observations should be made and entered 
into a log book to help in interpreting the analytical data. The following are suggested field 
measurements and observations which should be noted in the field logbook: 

pertinent weather factors such as temperature, wind velocity and precipitation 

a sketch of the area indicating sample locations and depths, and site conditions. 

screening information such as TVA readings and Immunoassay results 

specific measurements of the sample location from pennanent objects 

sample characteristics such as odor, color, composition, and turbidity. 

sample depth 

date and time of sample collection 

evidence of dead or stressed vegetation or animals 

stream characteristics such as stagnation or mixing which might affect the distribufion 
or volatilization of contaminants in the water 

• dissolved oxygen content of water sampled 

• depth of stream or pond average (This may be limited to estimates, especially if access 
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is restricted to the shoreline. If using a sounding device, such as a graduated pole, 
perform this after samples have been obtained). 

• flow rate of stream Estimate cross-sectional area from depth and width of stream. The 
cross-sectional area may be estimated by assuming that it is a triangle and using the 
formula A == (V2) BC, where: 

A = cross-sectional area 

B = width of stream 

C = depth of stream at deepest point 

Multiply this area by velocity For a rough approximation of flow rate. 

• water temperature, pH, and conductivity at point and time of sampling 

• total depth well, diameter of well, depth to water, amount purged, and well integrity 

• photo location and direction 

4.11 CONTAINERS, CLEANING OF CONTAINERS, AND SAMPLE PRESERVATION 

Table 6-1 specifies the recommended type and size of containers, number of containers, and 
sample preservation and holding times for site assessments. The container specifications listed are 
taken from "Specifications and Guidance for Contaminant-Free Sample Containers" EPA540/R-
93/051, December 1992. The sample bottles the Division of Laboratories provides for use in the 
Site Assessment Program meet the specifications in EPA540/R-93/051. 

Table 4-2 specifies the sample containers and holding times for samples collected for the Site 
Assessment Program. 

4.12 SAMPLE PACKAGING AND SHIPPING 

All state and Federal regulations regarding environmental sample packaging and shipping should 
be followed. Samples should be shipped according to the U.S. Department of Transportation 
(DOT) regulations. Sample ID and numbering will be according to procedures outlined in 
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Appendix H. 

Samples to be packaged and shipped must follow these requirements: 

• check all lids to make sure they are tight and will not leak 

• fill out label with a water-proof marker and place on each sample container; a clear 
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to 
Section 5.2) 

fill out a sample tag with a water-proof marker for each sample container and tie or 
attach to the sample containers (Refer to Section 5.2 ) (lEPA laboratories and 
Brownfield Assessments going to CRL or CLP do not require tags for sample 
containers) 

enclose the sample container in a clear plastic bag making sure the sample tag and label 
are visible (lEPA laboratories do not require that the samples be placed in plastic bags) 

any samples suspected to be hazardous or of medium/high concentration must be 
enclosed in a metal paint can with a clipped or scalable lid (paint cans) with absorbent 
material around the sample container in the can 

pack the samples in ice (a bag of ice that is double bagged in garbage bags may be 
placed on top of the samples especially in warm weather) in a clean waterproof 
hard plasfic ice cooler 

fill the remainder of the cooler with an absorbent packing material like Styrofoam or 
bubble wrap. 

place the top copy of the chain-of-custody forms in a plastic bag for CRL labs and the 
bottom two copies for CLP labs. The lEPA labs get the top copy also. Securely fasten 
forms to the lid of each cooler (lEPA laboratories have different chain-of-custody 
forms). 

place the chain-of-custody seals on the outside of the coolers across the top and sides 
so that it cannot be opened without breaking the seal 
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fill out an air bill and ship samples overnight through a commercial carrier (Federal 
Express). For CRL and CLP, add a 3rd party airbill for return of the coolers. 

Please note: Encore sampling tubes should be shipped daily 

4.13 SAMPLING EQUIPMENT DECONTAMINATION 

This section provides a description of the methods used for preventing, minimizing, or limiting 
cross-contamination of samples due to inappropriate or inadequate equipment decontamination 
and to provide general guidelines for developing decontamination procedures for sampling 
equipment to be used during investigations for National Priorities List (NPL) sites. 

These are standard (i.e. typically applicable) operating procedures which may be varied or 
changed as required, dependent upon site conditions, equipment limitation, or limitations imposed 
by the procedure. In all instances, the ultimate procedures employed should be documented and 
associated with the final report. 

4.13.1 METHOD SUMMARY 

Removing or neutralizing contaminants from equipment minimizes the likelihood of 
sample cross contamination, reduces or eliminates transfer of contaminants to clean areas, 
and prevents the mixing of incompatible substances. 

Gross contamination can be removed by physical decontamination procedures. These 
abrasive and non-abrasive methods include the use of brushes, and high and low pressure 
water cleaning. 

The first step, a soap and water wash, removes all visible particulate matter and residual 
oils and grease. This may be preceded by a steam or high pressure water wash to facilitate 
residuals removal. The second step involves a tap water rinse and a distilled/deionized 
water rinse to remove the detergent. A final distilled/deionized water rinse is performed. 
This rinse removes any residual traces of the solvent. 
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The decontamination procedure involves the following steps: 

1. Physical removal 

2. Non-phosphate detergent wash 

3. Tap water rinse 

4. Disfilled/deionized water rinse 

5. Air dry 

Modifications to the standard procedure should be documented in the site specific work 
plan or subsequent report. 

4.13.2 INTERFERENCES AND POTENTIAL PROBLEMS 

• The use of distilled/deionized water commonly available from commercial vendors 
may be acceptable for decontamination of sampling equipment provided that it has 
been verified by laboratory analysis to be analyte free (specifically for the 
contaminants of concern). 

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

4.13.3 EQUIPMENT/APPARATUS 

Decontamination equipment, materials, and supplies are generally selected based on 
availability. Other considerations include the ease of decontaminating or disposing of the 
equipment. Most equipment and supplies can be easily procured. For example, soft-bristle 
scrub brushes or long-handled bottle brushes can be used to remove contaminants. Large 
galvanized wash tubs, stock tanks, or buckets can hold wash and rinse solutions. 
Children's wading pools can also be used. Large plastic garbage cans or other similar 
containers lined with plastic bags can help segregate contaminated equipment. 
Contaminated liquid can be stored temporarily in metal or plastic cans or drums. 
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The following standard materials and equipment are recommended for decontamination 
activities: 

4.13.3.1 Decontamination Solutions 

Non-phosphate detergent 

Tap water 

Distilled or deionized water 

4.13.3.2 Decontamination Tools/Supplies 

Long and short handled brushes 

Bottle brushes 

Drop cloth/plastic sheeting 

Paper towels 

Plastic or galvanized tubs or buckets 

Pressurized sprayers (H2O) 

4.13.3.3 Health and Safety Equipment 

Appropriate personal protective equipment (i.e., safety glasses or splash shield, 
appropriate gloves, aprons or coveralls, respirator, emergency eye wash) 

4.13.3.4 Waste Disposal 

Trash bags 

Trash containers 

55-gallondrums 

Metal/plastic buckets/containers for storage and disposal of 
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decontamination solutions 

4.13.4 PROCEDURES 

As part of the health and safety plan, a decontamination plan should be developed and 
reviewed. The plan should contain information such as the decontamination equipment 
needed and appropriate decontamination methods. 

Procedures can also be established to minimize the potential for contamination. This may 
include: (1) work practices that minimize contact with potential contaminants; (2) using 
remote sampling techniques; (2) avoiding laying down equipment in areas of obvious 
contamination; and (3) use of disposable sampling equipment. 

4.13.5 DECONTAMINATION METHODS 

All samples and equipment leaving the contaminated area of a site must be decontaminated 
to remove any contamination that may have adhered to equipment. Decontamination 
methods will remove contaminants by flushing or other physical action. Physical 
decontamination techniques can be grouped into two categories: abrasive methods and 
non-abrasive methods, as follows: 

Abrasive Cleaning Methods 

Abrasive cleaning methods work by rubbing and wearing away the top layer of the 
surface containing the contaminant. The mechanical abrasive cleaning method is 
the most commonly used at hazardous waste sites. 

Mechanical methods of decontamination include using metal or nylon brushes. 
The amount and type of contaminants removed will vary with the hardness of 
bristles, length of time brushed, degree of brush contact, degree of contamination, 
nature of the surface being cleaned, and degree of contaminant adherence to the 
surface. 
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Non-Abrasive Cleaning Methods 

Non-abrasive cleaning methods work by forcing the contaminant off a surface with 
pressure. In general, the equipment surface is not removed using non-abrasive 
methods. 

Low-Pressure Water 

This method consists of a container which is filled with water. The user 
pumps air out of the container to create a vacuum. A slender nozzle and 
hose allow the user to spray in hard-to-reach places. 

High-Pressure Water 

This method consists of a high-pressure pump, an operator controlled 
directional nozzle, and a high-pressure hose. Operating pressure usually 
ranges from 340 to 680 atmospheres (atm) and flow rates usually range 
from 20 to 140 liters per minute. 

Rinsing 

A final rinse with deionized water is performed 

Damp Cloth Removal 

In some instances, due to sensitive, non-waterproof equipment or due to 
the unlikelihood of equipment being contaminated, it is not necessary to 
conduct an extensive decontamination procedure. For example, air 
sampling pumps hooked on a fence, placed on a drum, or wrapped in plastic 
bags are not likely to become heavily contaminated. A damp cloth should 
be used to wipe off contaminants which may have adhered to equipment 
through airborne contaminants or from surfaces upon which the equipment 
was set. 

4.13.6 Field Sampling Equipment Decontamination Procedures 
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The decontamination area is setup so that the first station is used to clean the most 
contaminated item. It progresses to the last station where the least contaminated 
item is cleaned. Ideally, the contamination should decrease as the equipment 
progresses from one area to another. 

A site is typically divided up into the following boundaries: Hot Zone or Exclusion 
Zone (EZ), the Contamination Reduction Zone (CRZ), and the Support or Safe 
Zone (SZ). The decontamination area should be setup in the CRZ. The CRZ 
controls access into and out of the exclusion zone and confines decontamination 
activities to a limited area. The size of the decontamination area depends on the 
number of stations in the decontamination process, overall dimensions of the work 
zones, and amount of space available at the site. 

Anyone in the CRZ should be wearing the level of protection designated for the 
decontamination crew. Sampling and monitoring equipment and sampling 
supplies are all maintained outside of the CRZ. Personnel don their equipment 
away from the CRZ 

4.13.6.1 Decontamination Setup and Procedures 

Starting with the most contaminated station, the decontamination setup should be 
as follows: 

Step 1 Physical Removal With Brushes And A Wash Basin 

Prior to setting up Station 3, place plastic sheeting on the ground to cover 
areas under Station 3 through Station 10. 

Fill a wash basin, a large bucket, or child's swimming pool with non-
phosphate detergent and tap water. Several bottle and bristle brushes to 
physically remove contamination should be dedicated to this station . 
Approximately 10-50 gallons of water may be required initially depending 
upon the amount of equipment to decontaminate and the amount of gross 
contamination. 

Step 2 Water Basin(Optional) 
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Fill a wash basin, a large bucket, or child's swimming pool with tap water. 
Several bottle and bristle brushes should be dedicated to this station. 
Approximately 10 - 50 gallons of water maybe required initially depending 
upon the amount of equipment to decontaminate and the amount of gross 
contamination. 

Step 3 Physical Removal With A High-Pressure Washer (Optional) 

As indicated in 4.13.5, a high-pressure wash may be required for 
compounds which are difficult to remove by washing with brushes. The 
elevated temperature of the water from the high-pressure washers is 
excellent at removing greasy/oily compounds. High pressure washers 
require water and electricity. 

A decontamination pad may be required for the high-pressure wash area. 
An example of a wash pad may consist of an approximately 1 1/2 foot-deep 
basin lined with plastic sheeting and sloped to a sump at one comer. A 
layer of sand can be placed over the plastic and the basin is filled with 
gravel or shell. The sump is also lined with visqueen and a barrel is placed 
in the hole to prevent collapse. A sump pump is used to remove the water 
from the sump for transfer into a drum. 

Typically heavy machinery is decontaminated at the end of the day unless 
site sampling requires that the machinery be decontaminated frequently. A 
separate decontamination pad may be required for heavy equipment. 

Step 4 Low-Pressure Sprayers 

Fill a low-pressure sprayer with distilled/deionized water. Provide a 5-
gallon bucket or basin to contain the water during the rinsing process. 
Approximately 10-20 gallons of water may be required initially depending 
upon the amount of equipment to decontaminate and the amount of gross 
contamination. 

Step 5 Clean Equipment Drop 

Lay a clean piece of plastic sheeting over the bottom plastic layer. This will 
allow easy removal of the plastic in the event that it becomes dirty. 
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4.13.7 POST DECONTAMINATION PROCEDURES 

1. Collect high-pressure pad and heavy equipment decontamination 
area liquid and waste and store in appropriate drum or container. A 
sump pump can aid in the collection process. Refer to the 
Department of Transportation (DOT) requirements for appropriate 
containers based on the contaminant of concern. 

2. Collect high-pressure pad and heavy equipment decontamination 
area solid waste and store in appropriate drum or container. Refer to 
the DOT requirements for appropriate containers based on the 
contaminant of concern. 

3. Empty soap and water liquid wastes from basins and buckets and 
store in appropriate drum or container. Refer to the DOT 
requirements for appropriate containers based on the contaminant of 
concern. 

Using low-pressure sprayers, rinse basins, and brushes. Place liquid 
generated from this process into the wash water rinse container. 

5. Place all solid waste materials generated from the decontamination 
area (i.e., gloves and plastic sheeting, etc.) in an approved DOT 
drum. Refer to the DOT requirements for appropriate containers 
based on the contaminant of concern. 

6. Write appropriate labels for waste and make arrangements for 
disposal. Consult DOT regulations for the appropriate label for each 
drum generated from the decontamination process. 

4.13.8 QUALITY ASSURANCE/QUALITY CONTROL 

A rinsate blank is one specific type of quality control sample associated with the field 
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decontamination process. This sample will provide informafion on the effectiveness of the 
decontamination process employed in the field. Rinsate blanks are samples obtained by 
running analyte free water over decontaminated sampling equipment to test for residual 
contamination. The blank water is collected in containers for handling, shipment, and 
analysis. These samples are treated identical to samples collected that day. A rinsate 
blank is used to assess cross contamination brought about by improper decontamination 
procedures. If sampling equipment requires the use of plastic tubing it should be disposed 
of as contaminated and replaced with clean tubing before additional sampling occurs. 

4.13.9 DATA VALIDATION 

Results of quality control samples will be evaluated for contamination. This information 
will be utilized to qualify the environmental sample results in accordance with the project's 
data quality objecfives. 

4.13.10HEALTH AND SAFETY 

When working with potentially hazardous materials, follow OSHA, U.S. EPA, corporate, 
and other applicable health and safety procedures. 

Safety considerations should be addressed when using abrasive and non-abrasive 
decontamination equipment. Maximum air pressure produced by abrasive equipment 
could cause physical injury. Displaced material requires control mechanisms. 

Material generated from decontamination activities requires proper handling, storage, and 
disposal. Personal Protective Equipment may be required for these activities. 

4.14 I N V E S T I G A T I O N - D E R I V E D W A S T E S 

If investigation-derived wastes (IDW) are RCRA nonhazardous soil or water, they should be 
left on-site unless other circumstances require off-site disposal. The nature of the wastes should 
be assessed by applying best professional judgement, using readily available information about the 
site. This information may include manifests, storage records, preliminary assessments, and 
results of earlier studies that may have been conducted and are available to the Agency. Direct 
observation of the IDW for discoloration, odor, or other indicators of contamination should also be 
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considered. 

If the IDW are nonhazardous, the Project Manager must determine procedures for handling IDW 
on-site and notify the site owner in the site access agreement form that IDW such as soil cuttings 
and water will be left on-site. The on-site handling options available to the Project Manager when 
IDW are RCRA nonhazardous are the following: 

1. For soil cuttings: 

a. Spread around the well 

b. Put back into the boring 

c. Dispose of at the site's TDU 

2. For groundwater: 

a. Pour onto ground next to the well to allow infiltration 

b. Dispose of at the site's TDU 

3. For decontaminated PPE 

a. Double bag and deposit in the site or EPA dumpster, or in any municipal landfill 

b. Dispose of at the site's TDU 

If IDW are considered RCRA non-hazardous due to lack of information on the waste hazard, the 
inspection team should have an alternative plan for handling IDW if field conditions indicate that 
these wastes are hazardous. In such a case, the Project Manager should be prepared to make 
arrangements to obtain containers for collecting groundwater, decontamination waste, and/or soil 
cuttings. 

If IDW consist of RCRA hazardous soils that pose no immediate threat to human health and 
the environment, the Project Manager should plan on leaving it on-site unfil it can be properly 
disposed of in accordance with 35 lAC Parts 722 and 809 for off-site removal. 

IDW should be disposed off-site in the following situafions: 

1. They are RCRA hazardous water 

2. They are RCRA hazardous soil that may pose a substantial risk if left at the site 
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3. They are RCRA hazardous PPE and DE 

4. Leaving them on-site would create increased risk at the site. 

The lEPA expects that complying with this guidance will limit on-site storage to, at most, the time 
required to complete any testing (usually less than 6 weeks) required by subcontractors in order to 
arrange for transportation. In most cases, this will not result in exceeding the regulatory 90 day 
storage time for quantities greater than 1,000 kg/month regardless of the quantity of IDW. In 
cases where the regulatory 90 day storage time for quantities greater than 1,000 kg/month is 
exceeded, the Project Manager must initiate a bidding process to remove IDW wastes off-site and 
a permit is not required. 

4.15 CALIBRATION OF SAMPLING EQUIPMENT 

This group of equipment provides a significant amount of actual field data and associated quality 
control problems. Included in this group are pH meters, water conductivity meters, thermometers, 
toxic vapor analyzer, combustible gas meters, geophysical equipment, and water level indicators 
(M scopes). Proper care and maintenance is essential. In addition, proper calibration and 
operational experience is required to assure valid data. 

Each instrument in this group comes with an instruction manual detailing the procedures and 
theory of operation, calibration procedures, and frequency and maintenance requirements. Quality 
control measures For these instruments include performance of required maintenance, operational 
checks, and established calibration schedules. These items should be recorded in a logbook for 
each piece of equipment. 

The major problems encountered with this equipment are: 

• failure to calibrate equipment prior to use 

• inexperience in operating the equipment 

• inability to assure proper functioning of equipment 

• improper cleaning and maintenance of the equipment 
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An obvious solution to these problems is to provide training to the individuals using the 
equipment. Since this is not always possible, another solution is to maintain a comprehensive 
manual containing the manufacturer's instruction manuals for all the equipment. Each team could 
then review the appropriate equipment instructions prior to use. This information is kept at the 
lEPA warehouse with the equipment. In some cases, access to the operations manual also allows 
inexperienced individuals to successfully operate the instruments. It is recommended that an 
experienced individual oversee the novice. 

To ensure proper calibration, each instrument should be tagged with a label indicating when 
calibration is required. In the case of simple instruments such as pH, conductivity, and 
combustible gas meters, these would calibrated before each use. Appropriate calibration standards 
should be stored with the instruments. In this way, the necessary calibration materials are taken to 
the field with the instruments. The calibration data, together with the field data are then recorded 
in the logbook. 

To insure that instruments are operating properly, several solutions are available. These include: 

• proper calibration as above 

• having a supply of appropriate batteries For the units 

• having properly charged batteries where replacement is impractical 

using a solvent-based marker to check organic vapor analyzers and combustible gas 
detectors 

• breathing on an oxygen monitor to produce a meter response 

Addifionally, some instruments use Ni-Cad or Gel-Cell rechargeable batteries. The Ni-Cad units 
need to be cycled from fully charged to deep discharge monthly to insure stable charging 
characteristics and maximum battery life. The Gel-Cell batteries, however, should never be deep 
discharged as they will never hold a full charge again, this will significantly reduce field use and 
can lead to erratic data. Gel-Cells should be kept on charge when not in use. 
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5.0 SAMPLE CUSTODY 

5.1 INTRODUCTION 

A sample is in someone's custody if it is in their physical possession, it is in their view after being 
in their physical possession, it is in their physical possession and secured so that it cannot be 
tampered, it is kept in a secured area restricted to authorized personnel only. There are two types 
of custody, field custody and laboratory custody. 

5.2 FIELD CUSTODY 

Samples should always be kept in possession in the field. This task is normally assigned to the 
field person responsible for the chain-of-custody procedures. The US EPA CLP laboratories, 
CRL, CLP and IL EPA laboratories are used for analyzing samples and have different chain of 
custody forms. Appendix G provides samples of the sample tags, labels and chain-of-custody 
forms that are used in the US EPA CLP. Appendix C provides samples of the chain-of-custody 
forms that are used for the IL EPA laboratories. 

Following is a list of procedures to follow in order to provide appropriate chain-of-custody. 

• complete label with a water-proof marker and place on each sample container; a clear 
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to 
Appendix F, different labs have different labels ); proper labeling will prevent 
misidentification of samples. The Brownfield Redevelopment Assessments do not need 
the sample tag 

complete a sample tag with a water-proof marker for each sample container and tie or 
attach to the sample containers (Refer to Appendix E). lEPA laboratory samples and 
Brownfield Assessments going to CLP or CRL do not require tags for sample containers 

(Refer to Appendix C). 

enclose the sample container in a clear plastic bag making sure the sample tag and label 
are visible (lEPA laboratories do not require that the samples be placed in plastic bags) 
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-complete the chain-of-custody record for each sample (different labs require different 

fonns) 

• have the sampler sign, date, write the seal time, and write the seal numbers on the 
chain-of-custody record 

• each time the samples are transferred from the custody of one person to another, the 
chain-of-custody record should reflect this action via a signature on the sheet 

complete two separate chain-of-custody records, if the sample is going to two different 
laboratories 

place the chain-of-custody seals on the outside of the coolers across the top and sides so 
that it cannot be opened without breaking the seal and ship according to the procedures 
outlined in Secfion 4.12 

5.3 LABORATORY CUSTODY 

The laboratory responsibility for sample security and integrity begins with the delivery of the 
samples to the laboratory. 

Sample collectors or messengers bring samples to the reception room. 

The messenger lines up samples on the receiving table with the 
appropriate sample report form filled out containing the 
necessary information to identify the sample. 

• Laboratory personnel check coding on sample containers to 
ensure that samples are properly coordinated with the report 
forms. 
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Laboratory numbers are assigned to the report form and these 
numbers are plainly marked on the appropriate sample 
containers. 

• Collectors/messengers are asked to wait until numbering is 
completed as a further check on sample integrity. 

Laboratory personnel sign for each sample on the appropriate 
report form and at this time notes on the report any deviations 
from sample preservation procedures. 

Sample information is logged into a computer. 

• Sample distribution in the laboratory is carried out by the 
receiving section to ensure that samples are sent to proper areas 
for analyses. 

All laboratories are locked at the end of the day. 

• Samples are retained in the laboratory, if requested, until the 
final report is submitted or litigation has been completed. 

• If required, facilities are available for securing samples under 
lock and key. 

• "Raw" data books must include the method used to make the 
measurement, the date of the measurement, the analyst's 
signature, the observed value, all calculations and the result. 
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If automated equipment is used with results printed out on 
digitizer tape, the digitizer tapes are to be numbered, filed and 
become a permanent raw data record. Cross-reference should be 
made between the tape numbering system, the sample number and 
the notebook system so the original tape can be retrieved as 
required. The analyst must sign and date these charts. 

If observations are recorded on a strip chart, calculations can be 
performed and the result can be written on the strip chart. Peaks 
for each sample number must be identified, using the sample 
number and/or standard concentration values. Strip charts are 
numbered and filed in a secure location as a permanent location 
record. The analyst must sign and date these charts. 

When containers, samples, or extracts are transferred from one 
laboratory to another, the appropriate chain-of-custody sign 

out/in protocol must be used. Samples or extracts should be 
shipped in sealed containers, where necessary, following the 
appropriate DOT regulations. 

5.4 FINAL EVIDENCE FILE 
Once the data package equivalent to CLP requirements are prepared and sent to the LEPA, a copy 
of the same data package is retained at the laboratory. The lEPA QA officer and site assessment 
staff assess the data package and then the data is stored in the Division of Land Pollufion file until 
further use. CRL maintains the original CLP and CRL data and the lEPA Site Assessment Unit 
maintains field notes. 

REFERENCES - SECTION 5.0 
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6.0 CALIBRATION PROCEDURE AND FREQUENCY 

6.1 Laboratory Instrument Calibration 

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the 
lEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the lEPA 
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses is 
obtained fi-om the USEPA Region 5. 

Calibration Procedures & Frequency for RAS and SAS analysis 

The CLP calibration procedure and frequencies are specified in the CLP organic and 
inorganic SOWs. 

SAS Calibration Procedures & Frequency 

The SASs calibration procedures and frequency are specified in the SASs request. 

CRL Calibration Procedures and Frequency 

The CRL calibration procedures and frequency are specified in the CRL organic and 
inorganic SOPs. 

6.2 Field Instrument Calibration 

XRF Calibration Procedures & Frequency 

The XRF calibration procedures and frequency are specified in the XRF SOP. 

TVA Calibration Procedures & Frequency 

The TVA calibration procedures and frequency are specified in ' -n j>\jy 
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7.0 ANALYTICAL PROCEDURES 

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the 
lEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the lEPA 
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses is 
obtained from the USEPA Region 5 and/or lEPA. When the lEPA lab is used, a copy of their 
SOP's should be included in the sampling plan. CRL will follow their own internal SOP's which 
will contain the analytical procedures. 

Routine Analytical Services Laboratory Procedures (RAS) 

All samples for CLP TCL VOAs and semivolatiles and CLP TAL inorganic (total metals and 
cyanide) will be analyzed according to analytical procedures set forth in the U.S. EPA CLP RAS 
SOW (OLM03.1) for organics analysis, and RAS SOW (ILM04.0) for inorganic analysis RAS 
SOW (OLC03.2). See Appendix E. 

Special Analytical Services Laboratory Procedures (SAS) 

The analytical procedures to be used for performing the SAS analyses are described in the SAS 
requests obtained from Region 5. The SAS requests specified calibration procedures, frequency of 
calibration, and the internal quality control checks required for each analysis. 
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8.0 DATA REDUCTION VALIDATION and REPORTING 

All samples collected for will be sent to the CLP Laboratory, the lEPA Laboratories, or CRL. 
Data reduction, evaluation, and reporting for samples analyzed by the CLP or the lEPA performed 
according to specificafions outlined in the CLP RAS SOW (OLM03.1) or the most current for the 
organics and SOW (ILM04.0), OLC03.2 or the most current version for inorganics. Then, if the 
USEPA CLP is used data will be sent to the EPA, Region 5 for data validafion, if the lEPA 
Laboratories are used data will be sent to the lEPA Division of laboratories/Quality Assurance 
Section for validation, if the CRL is used data reduction will be performed according to 
specificafion outlined in the CRL SOP by CRL. 

Data resulting from SAS request will be reduced, evaluated and reported as described above 
unless special procedures are given in the actual SAS request. 

8.1 Data Validation 

Data validation procedures shall be performed for laboratory operations as described 
below: 

8.1.1 Procedures to Validate Laboratory Data 

USEPA Contract Laboratory Program National Funcfional Guidelines for Organic and 
Inorganic Data Review, February 1994, procedures will be followed to validate USEPA 
CLP RAS analyses or lEPA generated CLP RAS equivalent analyses. Validation of CRL 
and SAS data will follow Region 5 and/or CRL validafion SOPs. Most CLP data for Site 
Assessments and Redevelopment Assessments will be performed by CADRE. A full 
manual review can be requested and performed for certain sensifive sites (i.e. NPL 
listings). 

8.2 Data Reporting 

Data reporting procedures shall be carried out for laboratory operations as indicated below: 
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8,2.1 Laboratory Data Reporting 

The task of reporting laboratory data (to the U.S. EPA) begins after the validation 
acfivity has been concluded. The lEPA Division of Laboratories Quality 
Assurance Section Manager oversees the final review of the report summaries and 
case narratives to determine whether the report meets program requirements. In 
addition to the record of chain-of-custody, the report format shall consist of the 
following: 

1. Case Narrative: 

Date of issuance 

Laboratory analysis performed 

Any deviations from intended analytical strategy 

Laboratory batch number 

Numbers of samples and respecfive matrices 

Quality control procedures utilized and also references to the 
acceptance criteria 

Laboratory report contents 

Project name and number 

Condition of samples 'as-received' 

Discussion of whether or not sample holding times were met 

Discussion of technical problems or other observations which may 
have created analytical difficulties 

Discussion of any laboratory quality control checks which failed to 
meet project criteria 

Signature of the Laboratory QA Manager 

2. Chemistry Data Package 

Case narrative for each analyzed batch of samples 

Summary page indicating dates of analyses for samples and 
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laboratory quality control checks 

Cross referencing of laboratory sample to project sample 
identification numbers 

Data qualifiers to be used should be adequately described 

Sample preparation and analyses for samples 

Sample results 

Raw data for sample results and laboratory quality control samples 

Results of (dated) initial and continuing calibration checks, and 
GC/MS tuning results 

Matrix spike and matrix spike duplicate recoveries, laboratory 
control samples, method blank results, calibration check 
compounds, and system performance check compound results 

Labeled (and dated) chromatograms/spectra of sample results and 
laboratory quality control checks 

Results of tentatively idenfified compounds 
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9.0 INTERNAL QUALITY CONTROL CHECKS 

9.1 USEPA CLP RAS and lEPA CLP RAS Equivalent Internal Quality 
Control Checks 

Internal quality control procedures for RAS from the CLP are specified in the Statement of Works 
(SOWs) for organics and inorganics, or in the method description of SOPs. These specifications 
include the types of QC checks required (method blanks, reagent/preparation blanks, matrix spike 
and matrix spike duplicates, calibration standards, internal standards, surrogate standards, the 
frequency of each audit, the specific calibration check standards, laboratory duplicate/replicate 
analysis), compounds and concentrations to be used, and the quality control acceptance criteria for 
these audits. 

9.2 USEPA Region 5 CRL Internal Quality Control Checks 

Internal quality control checks will be followed according to CRL SOPs. 

9.3 SAS I N T E R N A L Q U A L I T Y C O N T R O L C H E C K S 

Quality control checks for SAS are identified in the QC requirements Section of the SAS requests 
developed at the time of sampling 
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10.0 PERFORMANCE and SYSTEM AUDITS 

Performance and system audits of both field and laboratory activities will be conducted to verify 
that sampling and analysis are performed in accordance with the procedures established in the 
field sampling plan and QAPP. The audits of field and laboratory acfivities include two 
independent parts: internal and external audits. 

10.1 Field Performance and System Audits 

10.1.1 Internal Field Audits 

10.1.1.1 Internal Field Audit Responsibilities 

Internal audits of field activities including sampling and field measurements will be 
conducted by the site project manager. 

10.1.1.2 Internal Field Audit Frequency 

These audits will verify that all established procedures are being followed. Internal 
field audits will be conducted at least once at the beginning of the site sample 
collection acfivifies. 

10.1.1.3 Internal Field Audit Procedures 

The audits will include examination of field sampling records, field instrument 
operating records, sample collection, handling and packaging in compliance with 
the established procedures, maintenance of quality assurance procedures, chain-of-
custody, etc. The audits will involve review of field measurement records, 
instrumentation calibration records, and sample documentation. 
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10.1.2 External Field Audits 

10.1.2.1 External Field Audit Responsibilities 

External field audits may be conducted by the U.S. EPA Region 5. 

10.1.2.2 External Field Audit Frequency 

External field audits may be conducted any time during the field operations. These 
audits may or may not be announced and are at the descretion of the U.S. EPA 
Region 5. 

10.1.2.3 Overview of the External Field Audit Process 

External field audits will be conduted according to the field activity informafion 
presented in the QAPP. 

10.2 Laboratory Performance and Systems Audits 

10.2.1 Contract Laboratory Program Laboratories 

The Contract Laboratory Program (CLP) Routine Analytical Services laboratories are 
audited on a regular basis by US EPA. The US EPA EMSL-Las Vegas conducts the 
system audits of the CLP labaratories on an annual basis and conduct performance audits 
on a quarterly basis. The system audits, which will include examination of laboratory 
documentation on sample receiving, sample log-in, sample storage, chain of custody 
procedures, sample preparation and analysis, instrument operating records, etc. The 
performance audits will consist of sending performance evaluafion (PE) samples to CLP 
laboratories for on-going assessment of laboratory precision and accuracy. The analytical 
results of the analysis of PE samples are evaluated by US EPA to ensure that the laboratory 
maintain a good performance. 
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10.2.1.1 In t e rna l L a b o r a t o r y Audi ts 

10.2.1.1.1 Internal Laboratory Audit Responsibilities 

The internal laboratory audit will be conducted by the QA Officer. 

10.2.1.1.2 Internal Lab Audit Frequency 

The internal lab system audits will be done on an annual basis while the 
internal lab performance audits will be conducted on a quarterly basis. 

10.2.1.1.3 Internal Lab Audit Procedures 

The internal lab system audits will include an examination of lab 
documentation on sample receiving, sample log-in, sample storage, chain of 
custody procedures, sample preparation and analysis, instrument operating 
records, etc. The performance audits will involve preparing blind QC 
samples and submitting them along with project samples to the laboratory 
for analysis throughout the project. The QA Officer will evaluate the 
analytical results of these blind performance samples to ensure the 
laboratory maintains acceptable QC performance. 

10.2.2 IL EPA Laboratory Program Laboratories 

10.2.2.1 Internal IL EPA Laboratory Audits 

Internal system audits will consist of an annual assessment of the laboratories' 
quality assurance systems, good laboratory practices, and method performance to 
assure program requirements are followed. The internal system audit will be 
conducted by the QA officer within each of the State laboratories. If any negafive 
findings are determined, they will be reported to the unit supervisor and/or 
Laboratory manager and the Division Quality Assurance Officer. 
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1 LO PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES 

Maintenance of the equipment is an important part of every laboratory operation. In the Division 
of Laboratories, the responsibility of roufine care lies with the analysts using the instruments. 
Every manufacturer furnishes an instrument maintenance manual. These are kept on file in each 
laboratory for frequent reference. Repairs which cannot be performed are contracted to the 
manufacturer's servicemen. The analytical balances are checked annually under service contracts. 
In addition, the organic laboratory has a full-time Laboratory Equipment Specialist who takes care 
of most of the problems. 

Preventive maintenance procedures are described in detail in the Quality Assurance Manuals for 
each laboratory dated September, 1981. A summary of the procedures used in the Champaign and 
Springfield laboratories is shown in Tables 13-1 and 13-2. 

Preventive maintenance procedures for field equipment are as follows: 

A. Temperature/pH/Specific Conductance meter maintenance includes routine cleaning, 
replacement of batteries as needed and electrode reconditioning as needed. 

B. Combustible Gas/02 Detector maintenance includes cleaning as needed and battery and 
sensor replacement as necessary. 

C. HNu - Photo-Ionization Detector maintenance includes cleaning as needed, lamps replaced 
as necessary and calibration with span gases provided by the manufacturer following lamp 
replacement. 
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12.0 SPECIFIC PROCEDURES USED to ASSESS DATA PRECISION, 
ACCURACY and COMPLETENESS 

12.1 Accuracy Assessment 

In order to assure the accuracy of the analytical procedures, an environmental sample will be 
randomly selected from each sample shipment received at the laboratory, and spiked with a known 
amount of the analyte or analytes to be evaluated. In general, a sample spike will be included in 
every set of 20 samples tested on each instrument. The spike sample will be then analyzed. The 
increase in concentration of the analyte observed in the spiked sample, due to the addition of a 
known quantity of the analyte, compared to the reported value of the same analyte in the unspiked 
sample determines the percent recovery. Daily control charts will be plotted for each commonly 
analyzed compound and kept on instrument-specific, matrix - specific, and analyte - specific 
bases. The percent recovery for a spiked sample is calculated according to the following formula: 

%R = Amount in Spiked Sample - Amount in Sample X 100 

Known Amount Added 

12.2 Precision Assessment 

Spiked samples are prepared by choosing a sample at random from each sample shipment received 
at the laboratory, dividing the sample into equal aliquots, and then spiking each of the aliquots 
with a known amount of analyte. The duplicate samples will be then included in the analytical 
sample set. The splitting of the sample allows the analyst to determine the precision of the 
preparation and analytical techniques associated with the duplicate sample. The relafive percent 
difference (RPD) between the spike and duplicate spike will be calculated and plotted. The RPD 
is calculated according to the following formula: 

RPD ^ Amount in Spike 1 - Amount in Spike 2 X 100 

0.5(Amount in Spike 1 + Amount in Spike 2) 

12.3 Completeness Assessment 
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Completeness is the ratio of the number of valid sample results to the total number of samples 
analyzed with a specific matrix and/or analysis. Following completion of the analytical testing, 
the percent completeness will be calculated by the following equation: 

Completeness = (number of valid measurements) X 100 

(number of measurements planned) 
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13.0 CORRECTIVE ACTION 

For each analytical method employed in this program, the individual State laboratory will 
regularly track precision and accuracy by computing the RPD for duplicate sample analyses along 
with periodic determinations of spiked sample recovery. The mean recovery and the relative 
percent differences of the results will be computed. These data will be accumulated for each kind 
of sample matrix analyzed. These statistics will be updated as additional analyses are performed 
and more experience is gained. When either the precision from replicate analyses or relative 
percent difference and/or the accuracy from recovery date exceeds two times the goals (Section 
3.0 of this manual), the procedure will be checked for calibration, quality of the standards and 
analytical techniques. When the precision or accuracy exceeds three times the goals (Section 5.0 
of this manual), analysis will be stopped and corrective action will be taken. 

Corrective actions could include, but not necessarily be limited to, recalibration of instruments 
using freshly prepared calibration standards; replacement of solvent lots or other reagents that give 
unacceptable blank values; additional training of laboratory personnel in correct implementation 
of sample preparation and analysis methods, and reassignment of personnel, if necessary, to 
improve the overlap between operator skills and method requirements. After the corrective 
actions have been taken and satisfactory quality control sample results are obtained, samples will 
be re-run. 
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14.0 QUALITY ASSURANCE REPORTS to MANAGEMENT 

The Quality Assurance Officer within each State laboratory is responsible for day-to-day Quality 
Assurance. This officer is responsible for taking corrective action and, if necessary, providing a 
written report to the Laboratory Manager. The Quality Assurance Committee is the direct link 
between the laboratory sections and the quality assurance section. The committee is composed of 
a representative from each laboratory. The Quality Assurance committee reviews the Agency 
laboratories, and designs and implements quality assurance and control procedures. 
Implementation of quality assurance activities recommended by the committee is basically at the 
section level. The Quality Assurance secfion, which reports directly to the Manager of the 
Division of Laboratories, is responsible for overall Quality Assurance of all laboratories and 
improvement of QA actions. Specific QA reports are not required on a fixed timetable. 

CLP and CRL will follow their SOWs and SOPs for correcfive acfion. Field instrumentafion 
quality assurance is followed per the instrument's SOP. 
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QA OBJECTIVES FOR LABORATORY PARAMETERS (CLP) 

Matrix Spike Recovery and Relative Percent Difference Limits (RPD) 

%RPD 

Soil Water 

Volatile Organic Compounds 

1,1-Dichloroethene 61-145 59-173 14 

Trichloroethene 71-120 62-137 14 

Benzene 76-127 66-142 11 

Toluene 76-125 59-139 13 

Chlorobenzene 75-130 60-133 13 

Soil 

22 

23 

21 

21 

21 

Pesticides/PCBs 

y-BHC (Lindane) 56-123 46-127 15 50 

Heptachlor 40-131 35-130 20 31 

Aldrin 40-120 34-132 22 43 

Dieldrin 52-126 31-134 18 38 

Endrin 56-121 42-139 21 45 

4,4"-DDT 38-127 23-134 

Semivolatile Organic 
Compounds 

27 50 

Phenol 12-110 26-90 42 35 

2-Chlorophenol 27-123 25-102 

1,4-Dichlorobenzene 36-97 28-104 

N-Nitroso-di-N-propylamine 41-116 41-126 

1,2,4-Trichlorobenzene 39-98 38-107 

4-Chloro-3-Methylphenol 23-97 26-103 

Acenapthene 46-118 31-137 

4-Nitrophenol 10-80 11-114 

2,4-Dinitrotoluene 24-96 28-89 

Pentachloropheneol 

Pyrene 

9-103 

26-127 

17-109 

35-142 

40 

28 

38 

28 

42 

31 

50 

38 

50 

31 

50 

27 

38 

23 

33 

19 

50 

47 

47 

36 

mmmm 



Table 4-1 

SAMPLE CONTAINER RECOMMENDATIONS 

Container Type 

A Container: 
Closure: 

Specifications 

80oz amber glass nng handle boitle/jug 
black phenolic baked polyethylene cap, 0.015 teflon liner 

B Container: 
Closure: 
Septum: 

40ml glass vial 
black phenolic open-top screw cap 
disc of .005 inch Teflon bonded to .120 in silicon for 
total thickness of 0.125 inch 

C Container: 
Closure: 

1 liter high density polyethylene, cylinder-round bottle, 
white polyethylene, white ribbed, polyethylene liner 

D Container: 
Closure: 

120 ml wide mouth, glass vial 
white polypropylene cap, 0.015 mm Teflon liner 

E Container: 
Closure: 

16 oz tall wide mouth, straight sided, flint glass jar 
black phenolic, baked polyethylene cap, 0.15 mm Teflon liner 

F Container: 
Closure: 

G Container: 
Closure: 

H Container: 
Closure: 

J Container: 
Closure: 

K Container: 
Closure: 

L Container: 
Closure: 

8 oz shon. wide mouth, straight sided, tlmi glass jar 
black phenolic, baked polyethylene cap, O.O.'̂ O mm Teflon liner 

4 oz tall, wide mouth , straight-sided, flint glass jar 
black phenolic, baked polyethylene cap, 0.015 mm Teflon liner 

1 liter amber, Boston round glass bottle, pour-out neck finish 
black phenolic, baked polyethylene cap, 0.015 mm Teflon liner 

32 oz tall, wide mouth, straight-sided, flint glass jar 
black phenolic, baked polyethylene cap 0.015 mm Teflon liner 

4 liter amber glass, ring handle bottle/jug 
black phenolic, baked polyethylene cap, 0.015 mm Teflon liner 

500 ml high-density polyethylene, cylinder-round bottle 
white polyethylene cap, white ribbed, polyethylene liner 



Table 4-2 
Sample Container, Preservation and Holding Time Requirements 

Matrix 

Soi l /Sediment 

Water 

Analysis 

Metals 

Cyanide 

Volatiles 

Semivolatiles 

Pesticides/PCBs 

Total Organic Carbon 

Volatiles 

Semivolatiles 

Pesticides/PCBs 

Metals 

Cyanide 

Alkalinity 

Nitrate/Nitrite 

Total Dissolved Solids 

Total Suspended Solids 

Total Kieldahl Nitrogen 

Container 

I-80Z WM glass jar 

I-80Z WM^Iass ja r 
3-5oz encore tubes "additional 4oz 
bottle if only doing VOA 

1-80Z WM amber glass jar 

I-80Z WM amber glass jar 

1-4oz WM glass jar 

2-40ml Septum cap vials 
2-IL Amber glass bottle with teflon 
liner 
2-1L Amber glass bottle with) teflon 
liner 

1-1L Polyethylene bottle 

M L Polyethylene bottle 

M L Polyethylene bottle 

1-250ml Polyethylene bottle 

1-250ml Polyethylene bottle 

1-250ml Polyethylene bottle 

1-500ml Polyethylene bottle 

Preservation 

cool to A° C 

cool to 4° C 

cool to 4° C no headspace 

cool to 4° C 

cool to 4° C 

cool to 4° C 

HCLtopH<2, cool to 4° C 

cool to 4" C 

cool to 4" C 

HNOatopH <2 

NaOH to pH> 12, cool to 4°C 

cool to 4" C 

cool to 4" C 

cool to 4" C 

H jSO^topH . 2 . cool to4"C 

IHolding Time 

6 months, mercury 28 days 

14 days 

14 days 
14 days until extraction, 40 days 

after extraction 
14 days until extraction, 40 days 

after extraction 

28 days 

14 days 
7 days until extraction, 40days 
after extraction 
7 days until extraction, 40days 
after extraction 

6 months, mercury 28 days 

14 days 

14 days 

28 days 

7 days 

7 days 

28 days 



TABLE 11-1 

A Synopsis of Equipment Quality Control for the Champaign Laboratory 

Balances Monthly Use Class "S" wdghls If sensitivity is lesser than 0.1 mg, service representative must 
be called. 

4. 

6. 

Top Loader or 
Pan Balances 

pH Calibration 

Walk-in Refrigerator 

Water Deionizer 

DiTing Ovens 

Atomic Absorption 
Furnace 

fCAP 

Monthly 

Daily or with 
each use 

Chart checked 
daily replaced 
monthly 

Checked 

Daily 

Daily 

Daily 
As needed 
Daily 
Daily 

Daily 
Weeldy 
As needed 
Daily 

Use Class "S" weights 
i 

Check the meter for 1 
iirtearity by using 2 1 
dlEFerent buffers. 

Chan observation daily 1 

Mortitor trace metals and 1 
other toxic compounds < 
montlily 

Check oven tlwrmometers 
against an NBS or ( 
equivalent 

Clean fiiniace windows 

Check plumbing connections 
Change graphite tube 
Check gases 
Check autosampler and tubing 

Check gas flow 
Change tubing 
Clean nebulizer 
Check autosampler and tubing 

Adjust balance by using Class "S" weights or 
call service representative. 

If linearity is out of control, the electrode must 
be replaced. 

If temperature is erratic, call service representative. 

Replace cartridge as indicated by manufacturer or 
as indicated by analytical resuhs. 

Temperature corrections are attached to the 
oven thermometers, 
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TABLE 11-2 

CALENDAR OF ORGANIC LAI ORATORY EQUIPMENT MAINTENANCE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Balances: 
Analytical Balances 

Top Loader 
Triple Beam Balances 

All Balances 
All Balances 

Conductivity Meter: 

Nanopure Water System; 

Drying Ovens: 

Refrigerators/freezers: 

pH Meter: 

Gas Chromatograph: 

Calil ration 

Calil ration 
Call ration 

Met ler field service 
Refi rence weight check 

Call )ration with 
Staj dard KCl solution 

Cor luctivity cell 
Cle; ning 

Coi ductivity checked 

Ter .perature monitoring 
Ter iperature calibration 

Ter iperaturc monitoring 
Wa nins system checked 
Tei iperaturc adjustment 
De: .'osting 

pH calibration 

pH electrode 
M.S ntenance 
Sp' cific ion/reference 
EU :trode maintenance 

Ch ;ck response with 
sta idard mixture, 
CO ipare to previous 
da , and file 
ch omatograph 

Every time a standard is 
prepared or at least monthly 

Monthly 
Monthly 

Annually 
Annually 

Weekly 

As required 

Daily 

Daily 
Monthly 

Monthly 
Monthly 
As required 
As required 

Each time pH 
meter is used 
As required 

As required 

Daily 

CI 2ck recorder, 
clc urometer zero, and 
no sc level at operating 

Daily 
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instrvtmem 

TAlLEll-2(Cont.) 

Proc 'xlure 

atter jaiion 

Chei k carrier gas 
flovv through column 
with bubble flow-meter 
and locument in 
insti jment log 

Che ;k temperature 
of d itector, inlet, 
coh mi oven and document 
in ir strumcnt log 

Ver fy linearity 

Sep um replacement 

Chi ngc carrier gas 
dri<: assembly 
gas cylinders 

Vis lally check for 
shi: ling of column 
pac lung material 
res dting in forward 

mc /ement beyond the 
boi :om of the column 
exi or settling in 
exi CSS of a Vi" from 
the glass wool plug at 
th« column inlet 

Gl ss wool replacement 

CI eck glass flow system 
fo leaks using "SNOOP" 
cy inder change 

E' aluate performance of 
ea ih column with special 
St ndard mixture 

Frequencv 

Daily 

Daily 

Daily 

Every 2 days 

After every 2 

Weekly 

As required (Daily if 
samples bebg injected 
are dirty) 

Monthly and with 

Monthly 
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TAI LE 11-2 (Contd) 

Instrument 

Electron Capture Detector: 

Flame Ionization Detector: 

Hall 700A Detector: 

Proci^litfi 

Che k entire instrument 
for 13ose connections 
and rayed wire 
insu ation 

Che -.k all rotometers and 
flov controllers for 
pro] cr float aaion 

Col imn Temperature 
Ver fication 

Det :ctor wdpe test 
(N-i3) 
Dei ictor cleaning 

Dei ictor cleanmg 

Ele :trolyte change 

Re ctor mbe/Teflon 
COT aeaing tube change 

frwiiencY 

Monthly 

Monthly 

Monthly 

Every 6 months (May 1 and 
November 1) 
As required 

As required 

Monthly or as required by 
noise level 

Every 6 months or as 
required 

Finniqan GC/MS/Data Sv<̂ em 

This section of the manual contains operator maintenance procedures for the 3200, the 4021, and 510( 
GC/MS systems. By perfoiming thes : procedures at the intervals recommended in the following table, thi 
Operator can obtain optimum pcrforrr mce from the system; more detailed information may be found at iht 
beginning of each procedure; 

lo) gauge mbc degassing 

Hi ;h vacuum meter 
ca bration 

Pr amplifier fine zero 

Pi np oil-level check 

Pi mp purging 

Weekly 

After degassing 

Monthly 

Monthly 

Monthly 
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Instrument 

TAI .LEU-2 (Com.) 

Pum) oil changing 

Frequency 

Mechanical pump; at least 
quarterly 
Diffusion pumps: annually 
or when bakeout does not 
adequately reduce 
background 

Pre? mpHfier coarse zero Semi-annually 

Gla: s jet separator cleaning When separator becomes 
clogged 

Ant yier cleaning 

Sol d probe inlet 
ma .ntenance 

Rc: olution Adjustment 

Ml Itiple mass marker 
cal bration 

Sit gle mass marker 
ca bration 

Ar alyzer bakeout 

Ai filter cleaning 

D. te System air filter 

If background is too high 
after bakeout. Dirty or 
contaminated analyzer 
components may also 
produce poor peak shape 
and require excessive ion 
energy (over 10 volts) to 
obtain reasonable sensitivity 

When 0-rings are damaged 
or leak 

When peak shape and 
resolution becomes 
unsatisfaaory or after 
cleaning the analyzer 
assembly 

As necessary whenever 
resolution is changed 

As necessary whenever 
resolution is changed 

When background becomes 
excessive 

Every 3 months 

ForlNCOSDS: Prefilter, 
every 30 days; absolute 
filter, every 3 months 
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instrument; 

Zcta Pioner; 

Prinironbc Printer: 

TAIX.E 11-2 (Com.) 

Proc gjure 

Mag \etic tape read/write 
heacs 

TT*̂  Lubrication and 

clea ling 

Pen ;arriage lubrication 

Pap T sprocket cleaning 

Dri-̂  e beh lubrication 

Air liter cleaning 

Har uner bank cleaning 

Car I, Counter Balance, 
Ani -Rotation arm and 
O-r ng lubrication 

Every 40 hours of use 

Every 3 months 

Every 3 months 

Every 6 months 

Yearly 

Every 3 months 

Every 3 months 

Every 3 months 
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SECTION L INTRODUCTION 

A. PURPOSE 

In the past the Agency has been challenged in court cases on the validity of data on the grounds 
tliat sampling and preservation procedures varied from person to person. In an effort to ensin-e 
samples are collected in a consistent manner to produce data that reflects actual site conditions, 
the Bureau of Land (BOL) formed a technical work group to develop a basic sampling procedures 
guidance manual. This manual contains sections which provide commonly accepted methods for 
collecting samples of the various media encountered at a site during an inspection. The following 
fourteen (14) sections of this manual will assist BOL persormel in collecting samples. The 
manual is not intended to contain all possible or iimovative sampling methods, nor direct the 
sampler in determining the number and location of samples. 

The Sampling Technical Work Group has included as much information as possible in a concise 
easy to use format, designed to be used in plarming while in the office and executing a successful 
sampling event in the field. Most sections contain reminder checklists, an essential equipment 
checklist, and step by step sample collection procedures. The reminder checklists in particular 
are designed to assist BOL personnel in planning, executing, and completing a successful 
sampling event. 

B. DISCLAIMER 

The procedures presented in this manual are not final agency action, but are intended solely as 
guidance. These procedures are intended for use by lEPA-BOL personnel and should not be 
distributed to individuals, Agency contractors, and/or engineering/consultant firms outside the 
agency. lEPA-BOL personnel may decide to follow the guidance provided in this manual, or act 
at variance with the guidance, based on an analysis of specific site circumstances. lEPA also 
reserves the right to revise this guidance any time to include improvements in existing procedures 
or any new sampling methods available to the agency. 
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SECTION II: TANKS 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

Assess site hazards and develop and/or review a safety plan. 

Establish purpose(s) of sampling. 

Develop and/or review a sampling plan. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

pre-clean the equipment and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 
Schedule a meetmg prior to the trip to ensure all sampling team members 
understand their roles and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of samplmg expendables (e.g. ice, plastic bags) and 
overnight delivery services (e.g. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Prepare site map indicating the location of tanks to be sampled. 

Determine if site owner or operator will be splitting samples. 

Prior to opening a tank for internal inspection, the tank sampling team 
should; 

Ensure the tank is properly grounded. 
Remove all sources of ignition from the immediate area. 
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If possible, request that the owner/dperator open the tank for you. 

Each tank should be mounted using appropriate means. Remove man-wa> 
covers using non-sparking tools. 

The tank headspace should be cieju^d of any toxic or explosive vapor 
concentration using a high volume blower. 

Prepare your sample containers prior to sampling (label and organize). 

2. During Sampling Activities 

Document the sampling event At a minimtim, include: weather 
conditions, date, time, samipier's nsime, photographs, sample appearance 
(e.g. color), any deviations from the original sampling plan, and any 
problems encotmtered. 

Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is takiing place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed airid maintain 

chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Using a weighted tape mea.'>iu*e, probe line, sludge judge, or equivalent to 
determine depth of any and all liquid-solid interface, and deptli of sludge. 
For liquids < 5 feet deep use a glass thief or COLIWASA to collect a 
sample. 

Using a subsurface grab sampler CT bacon bomb, collect liquid samples 
from one(l) foot below the surface, from mid-depth of liquid, and from 
one (1) foot above the bottom sludge layer. 

Use bacon bomb to determine if the material is stratified. 

In sampling a tank whidi is less than fiill and beyond the reach of standard 
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equipment design, the sampler may need to improvise. A site visit prior 
to the sampling event is suggested to make a determination of the 
fniiinmpnt nnH/nr modiftcatinnCs'^ reauired. equipment and/or modification(s) required 

If sampling storage tanks, vacuvim trucks, or process vessels, collect at 
least one sample from each compartment in the tank. 

Samples should always be collected through an open hatch at the top of the 
tank. 

Due to questionable or imknown integrity: DO NOT USE VALVES 
NEAR THE BOTTOM OF THE TANK. It may be that, once opened, 
the valves may not close and result in a release. Also, individual strata 
caimot be sampled separately through a valve near the bottom. 

Compare the three samples for visual phase differences. If phase 
differences appear, systematic additional sampling should be performed. 
To determine the depth phase change the distance between two (2) discrete 
samples should be halved. 

If another sampling port is available, sample as above to verify the phase 
infonnation. 

Measure the outside diameter of the tank and determine the volume of 
wastes using the depth measurements (Figtire 2a & b). 

Collect sludge samples by using a bacon bomb, glass thief, or sludge 
judge. 

3. Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE). 

Keep samples cool; ship or drop off to appropriate laboratory in 
accordance with BOL SOP for Sample Packaging and Shipping. 

Separate incompatible wastes samples so that they are not transported in 
the cooler. 
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Seal odorous wastes in a cooler to avoid breathing vapors or odors during 
transportation. 

B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste propertie.;; (e.g., liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree 
of hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. See the next page for a sampling equipment checklist for a 
list of the equipment used for sampling. 
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PAPERWORK: 

_IEPA Identification 
"safety Training Certification 
~Lab Phone Numbers 
~Site Map & Directions 
"chemical Analysis Forms 
"Chain of Custody Fomis 
"Receipt for Samples (RCRA sites only) 
"Field Log Fomis or Field Log Book 
"site Safety Plan 

PROJECT MANAGER: 

Field Logbook 
_Agency Phone Book 
_Aluminum Case (for papenM>rk) 
Calculator 
Camera 
Camera Batteries 

_ExtM Film 
"Pencils & Pens (Waterproof) 
China Markers 
Compass 

"Pocket Knife 
_Emergency Raingear 
Paper Towels 

•pPE Gloves L XL 
j j H Paper 

SAMPLING EQUIPMENT CHECKLIST: 
TANKS 

FOR DECON: 

Spray Bottles: 
Liquinox Solution 
Distilled/Deionized Water 

1/2-Gallon Jugs: 
HCL: dilute to 5 or 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
T̂ap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckets 
Garbage Bags 

SEALING & TRANSPORTATION 

Coolers 
Blue Ice 
Dry Ice 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quart Ziplock Bags 
Large FDA Cooler Bags 
Evidence Tape 

_Strapping Tape 
_Tie Wraps 
Vemiiculite 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
TVA 

Decon Spray Bottles: 
Liquinox Solution 
Deionized/Distilled Water 

jjHA'emp/tiAiilivott Meter 
Battery; 9-volt 

_pH Buffers; 4 ,7 .4 10 
.Radiation Detector 
_Draeger Pump, Tubes 

TANK SAMPUNG EQUIPMENT 

Glass Thief 
ICOLIWASA 
_Bacon Bomb 
.Sludge Judge 
.Subsurface Grab Sampler 
_Bailer (Inert volatile bailer) 
_Non-sparking Tools 
_Chem Wipes 
Bailer Cord 

GENERAL SAMPLING EQUIPMENT: 

Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbage Bags 
Rain Canopy & Poles 
Nylon Rope 
Water Camers 
Paper Towels 
Duct Tape 
Masking Tape 
Flashlights & Batteries 
Binoculars 

.Aluminum Foil 
"shovel 
Trowel/Sampling Spoons 
Machete 

PPE, SAFETY & SUPPORT: 

Cleaning & Cooling Water 
Drinking Water 
Gatorade 
Ice for Drinking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartridges 
SCBAs 
Cylinders 
Safety Glasses 
Disposable Booties 
^Tyvek 
Saranex 
Raingear 
Cotton Coveralls 
Insulated Coveralls 
Steel-Toed/Shanked Boots 
Insulated Pack-Boots 
Hardhat/Face Shields 
Nitrile/Butyl Rubber/Neoprene Gloves 
Glove Liners 
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C. PROCEDURES 

NOTE: In many instances a tank containing waste material will have a sludge layer on 
the bottom. Slow insertion of the sample tube down into this layer and with gradual 
withdrawal wdll allow the sludge to act as a bottom plug to maintain the fluid in the tube. 
The plug can be gently removed and placed into the sample container by use of a stainless 
steel lab spoon. 

1. Glass Thief: due to the size of the equipment, is limited to use in small tanks 
only. NOTE: Be careful, this tool is fragile and can be easily broken (Figure 2c). 

a. Open the sample container(s) provided by the laboratory. 

b. Insert glass thief almost to the bottom of the tank or imtil a solid layer is 
encoimtered. Note: About one (1) foot of the tubing should extend above 
the tank. 

c. Allow the waste in the t<uik to reach its natural level in the tube. 

d. Cap the top of the glass tliief with a tapered stopper or thtmrib of a gloved 
hand, ensuring liquid does not cc>me into contact with the stopper. 

e. Carefully remove the c^]}ed glass thief from the tank with one hand while 
wiping the sampler withi a disposable cloth, rag, or wipe with the other 
hand and insert the uncapped end in the sample container. 

f Release the stopper draining the glass thief and filling the sample container 
per laboratory requirements. 

g. Return imused portion of retrieved sample to the tank and dispose of 
sampler properly. 

h. Cap the pre-labeled sample cont£iiner(s) tightly and place in the cooler. 

i. Close the tank cover. 

2. COLIWASA (Complete Liquid Waste Sampler): is a piece of equipment 
designed to collect a sample from the full depth of a tank and maintain it in the 
transfer tube until delivery to tlie sample bottle (Figure 2d). 

a. Open the sample container(s) provided by the laboratory. 
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b. Put the sampler in the open position by placing the stopper rod handle in 
the T-position and pushing the rod down until the handle sits against the 
sampler's locking block. 

c. Slowly lower the sampler into the liquid waste at a rate that permits the 
levels of the liquid inside and outside the sampler tube to be about the 
same. Note: If the level of the liquid in the sample tube is lower than that 
outside the sampler, the sampling rate is too fast and the sample will not 
be representative. 

d. When the sampler stopper hits the bottom of the waste tank, push the 
sampler tube downward against the stopper to close the sampler. Lock the 
sampler in the closed position by turning the T-handle imtil it is upright 
and one end rests tightly on the locking block. 

e. Slowly withdraw the sample from the waste tank with one hand while 
wiping die sampler tube witii a disposable cloth or rag with the other hand. 

f Carefully fill the sample container by slowly pulling the lower end of the 
T-handle away from the locking block while the lower end of the sampler 
is positioned in a sample container. 

g. Return unused portion of sample to the tank and dispose of sampler 
properly. 

h. Cap the pre-labeled sample container(s) tightly and place in the cooler. 

i. Close the tank cover. 

3. Bacon Bomb Sampler: is designed to collect material from various levels in a 
tank (Figure 2e). 

a. Open the sample container(s) provided by the laboratory. 

b. Attach the sample line and plimger line to the sampler. 

c. Measure and then mark the sampling line at a predetermined distance 
below the entry port using either a colored laboratory marker or tape or 
equivalent device. Do not allow the marked area to enter the tank. 

d. Gradually lower the sampler by the sample line until the desired level is 
reached. 
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e. Pull up on the plunger line to fill thie sampler and release the plunger line 
to seal the sampler. 

f. Slowly remove the sampler by pulling up on the sample line jmd wipe the 
exterior of the sampler with a dis]X)sabie wipe, clean cloth or wipe then 
transfer the contents to a !>ample container. 

g. Return unused portion of sample to the tank and dispose of sampler 
properly. 

h. Cap the pre-labeled sample contai]ier(s) tightly and place in a cooler. 

i. Close the tank cover. 

4. Sludge Judge: is used for obtaining an accurate reading of settled solids, in an>' 
liquid, to any depth. The sampler consists of 3/4-inch plastic pipe in five (5) foot 
sections, marked at one (1) foot increments, with screw-style fittings; (Figure 2f). 

a. Open the sample container(s) pro>dded by the laboratory. 

b. Lower the sludge judge to the bottom of the tank. 

c. After the sampler has reached bottom and the pipe has filled to surface 
level, tug slightly on the rope to sent the check valve trapping the material 
and raise the sampler. 

d. After raising the sampler clear of the tank liquid, read tl:ie amount of 
sludge in the sample using the one (1) foot increments marked on the pipe 
sections. 

e. Before transfer to a sample container, wipe the exterior of the sampler with 
a disposable chem wipe or other laboratory grade wipe, disposing of the 
wipe properly. 

f Touch the pin extendmg from the bottom section against a hard surface to 
release the material from the sampler and empty the material into the 
sample container. 

g. Return unused portion of sample to the tank and dispose of the sampler 
properly. 

h. Cap the pre-labeled sample contiiiner(s) tightly and place in a cooler. 
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i. Close the tank cover. 

5. Subsurface Grab Sampler: is designed to collect samples of liquids at various 
depths. The sampler is usually constructed of aluminum or stainless steel tubing 
with a polypropylene or Teflon head that attaches to a one (1) liter sample 
container (Figure 2g). 

a. Open the sample container(s) provided by the laborator)'. 

b. Screw the sample bottle onto the sampling head. 

c. Measure and then mark the sampling line at a predetermined distance 
below the entry port using either a colored laboratory marker or tape or 
equivalent device. Do not allow the marked area to enter the tank. 

d. Pull the ring at the top which opens the spring-loaded plunger in the head 
assembly. 

e. When the bottle is full, release the ring, lift the sampler, and remove 
sample bottle. Wipe the exterior of the sampler and sampler bottle with 
a disposable wipe, clean rag or cloth and dispose of wipe or rag properly. 

f Pour the contents into the sample container(s). 

g. Cap the pre-labeled sample container(s) tightly and place in a cooler. 

h. Close the tank cover. 

6. Bailer: is the positive-displacement chemically inert volatile sampling bailer. 
Other bailer types (messenger, bottom, fill, etc.) are less desirable, but may be 
mandated by cost and site conditions (Figure 2h). 

a. Open the sample container(s) provided by the laboratory. 

b. Due to the potential of dripping and spillage, lay out clean plastic sheeting 
around tank, specifically in the vicinity of the sampling port. 

c. Lower the bailer slowly and gently into the tank so as not to splash the 
bailer into the tank contents. 

d. Allow the bailer to fill completely and remove from the tank with one 
hand while wiping the exterior of the sampler with a disposable wipe. 

September 1996 2.10 



e. Slowly pour the contents of the bailer into the sample contaiiiier(s). 

f Return the imused portion of the sample to the tank and dispose of sampler 

properly. 

g. Cap the pre-labeled sample contairier(s) tightly and place in a cooler. 

h. Close tank cover. 

D. REFERENCES 

Reproduced in part from OSWER Directive 9360.4-03, January 1991. 

E. FIGURES 

2a - Various Volume Calcidations 

2b - Various Volume Calculations (contd.) 

2c ~ Glass Thief 

2d - COLIWASA (Complete Liquid Waste Sampler) 

2e ~ Bacon Bomb 

2f - Sludge Judge 

2g ~ Subsurface Grab Sampler 

2h - Bailer 
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FIGURE 2a - VARIOUS VOLUME CALCULATIONS 
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FIGURE 2b - VARIOUS VOLUME CALCULATIONS (cont'd.) 
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FIGURE 2c - GLASS TfflEF 
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HGURE 2d - COLIWASA (Complete Liquid Waste Sampler) 
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HGURE 2f- SLUDGE JUDGE 
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FIGimE2g-SUBSURFACE GRAB 
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HGURE 2h - BAILER 
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SECTION III: CONTAINER SAMPLING 

DEFINITION OF CONTAINER 

Any portable device in which a (liquid or solid) material is stored, transported, 
treated, disposed of, or otherwise handled. Containers include 55 gallon or smaller 
drums, dumpsters, tanker trucks or trailers, totes, bags, sacks, jugs, cans, bottles, 
and vials, among others. 

DANGER: The opening of closed containers is one of the most hamrdous site activities. 
Maximum efforts should be made to ensure the safety of the sampling team. 
Proper protective equipment and a general wariness of the possible dangers will 
minimize the risk inherent to sampling operations. Employing remote drum 
opening techniques and equipment whenever feasible is highly recommended. 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

Assess site hazards, and develop and/or review a safety plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment, decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be aware of OSHA requirements, and prepare for the dangers in moving, 
opening and closing containers. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the sampling trip to ensure all sampling team 
members understand the site safety plan, and their roles and 
responsibilities. 
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If necessary, contact the site owner/operator prior to the trip to schedule 
the sampling event, to gain acces;; to the site, to discuss the purpose of 
sampling event, and to addjress any ijafety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, pdastic bags), 
and overnight delivery services (e.g.. Federal Express), and recharge of 
SCBA air tanks (local Fire Dept). 

Re-assess site hazards, weather (including wind direction), and access 
control at facility location before sampling. 

Examine containers for visual cue;; as to contents, e.g., bulging, 
stains, labels, symbols, marks, container 

construction, effects on adjacent ground (Be aware that a dnun's 
label may not describe its contents;). 

Consult chemical guidebooks, available company personnel, Health and 
Safety Unit personnel, Material Safety Data Sheets, etc., for additional 
information. 

Prepare your sample containers prior to sampling (label and organize). 

During Sampling Activities 

Document the sampling event At a minimum, include weather conditions, 
date, time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in order of voUitilization. Special care is taken when 

collecting VOC samples. 

Never composite VOC samples. 

If necessary, monitor the air where sampling is taking place so that you 

can adjust your level of protection. 

Label (using a paint stick) each container with unique I.D. number. 

Record descriptions of containers and their contents, their volume, and 

describe samples, in container log or in field notes. 

Photograph containers in their orig;inal positions, and photogiraph samples. 

Wipe off outside of sample bottles prior to placement in cooler. September 1996 3.3 



Keep sample bottles in coolers properly preserved, sealed, and maintain 
chain of custody. 

Re-evaluate, and if necessary, modify the site safety plan and your 
procedures if conditions change, problems develop, or additional hazards 
are discovered while on site for sampling. 

Halt all sampling activities at the site if an accident or injury occurs, or 
conditions become too dangerous. 

Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety plan. Return all reuseable equipment to the 
I EPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 

contaminated PPE) and dispose of properly. 

Keep samples cool: ship or drop off to appropriate laboratory. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 
Keep water reactive wastes separated from water or ice. 

Seal odorous wastes in the cooler to avoid breathing vapors or odors 
during transportation. 

B. EQUIPMENT CHECKLIST 

See the attached sampling equipment checklist for a list of the equipment used for 
sampling containers. 
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PAPERWORK: 

I EPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Fomis 
Chain of Custody Forms 
Receipt for Samples (RCRA sites only) 
Field Log Forms or Field Log Book 

PROJECT MANAGER: 

_Field Logbook 
_Aluminum Case (for papenwork) 
_Calculator 
_Camera, with new or spare batteries 
_Penciis & Pens 
_China Markers 
_Compass 
IPocket Knife 
_Emergency Raingear 
Paper Towels 

> P E Gloves L XL 
_pH Paper 

SAMPUNG EQUIPMENT CHECKLIST: 
CONTAINERS 

FOR DECON: 

Spray Bottles: 
Liquinox Solution 

_; Distilled/Deionized Water 
1/2-Gallon Jugs: 

HCL; dilute to 5 or 10% 
Liquinox Solution 
Dl Watsr 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Watsr 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckets 
Garbage Bags 

SEALING & TRANSPORTATION 

Coolers 
Blue Ice 
Dry Ice 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quart Ziplock Bags 
Large FDA Cooler Bags 
Evidence Tape 
Strapping Tape 

CONTAINEF! SAMPLING: 

_4 ft. ,3/ir dia.. dean glass tubes 
_Non-spar1(ing brass or 

__Decon Spray Bottles: 
Liquinox Solution 
Deionized/Distiiled Water 

_Cellular phone 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
pH/Temp/Millivolt Meter 

Battery; 9-volt 
pH Buffers: 4, 7, & 10 

GENERAL SAMPLING EQUIPMENT; 

Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbage Bags 
Rain Canopy & Poles 
Nylon Rope 
Water Carriers 
Paper Towels 
Duct Tape 
Masking Tape 
Flashlights & Batteries 
Binoculars 
Aluminum Foil 
Shovel 

.Radiation Detector 
Draeger Pump, Tubes 

'TVA 

beryllium bung wrench 
Protective shields (or long 

handled bung wrenches) 
Brass drum cutler 
Absorbent pads 
Sealer lor holes cut in drums 
Socket wrenches 
Screwdrivers 
Pliers 
Adjustiible wrenches 
Rubt)er mallet 
Paint slicks 

Trowel/Sampling Spoons 
Machete 

PPE, SAFETY & SUPPORT: 

Cleaning & Cooling Water 
Drinking Water 
Gatorade 
Ice for Drinking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Flepellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartridges 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
^Tyvek 
Saranex 
Raingear 
Cotton Coveralls 
Insulated Coveralls 
Steel-Toed/Shanked E ôots 
Insulated Pack-Boots 
Hardhat/Face Shields 
Nitriie/Butyi Rubber/Nttoprene Gloves 
Glove Liners 
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C PROCEDURES 

1. Types of Drums 

The 55 gallon drums you sample will normally be of two types, drums \ '̂ith only 
bimg op)enings, and drums of the open head type. Open head type dnmis may also 
have bung openings. Drums with bung openings only normally contain liquid. 
Open head type dnmis normally are used to containerize solids, but can contain 
liquids as well. Overpack drums are used to contain standard sized 55 gallon or 
smaller drums that are leaking or damaged. The material the dnuns are 
constructed of can also give you clues as to their contents. There are steel, plastic, 
steel lined with plastic liners, stainless steel and other metal, and fiber dnmis. 
Polyethylene or PVC drums, or dnmis with these types of liners, often contain 
strong acids or bases. Fiber dnmis are used to contain dry solids of various 
characteristics. Exotic metal dnmis (aluminum, nickel, stainless steel) are very 
strong and expensive, and are often used to contain extremely dangerous materials. 
Single walled drums used as a pressure vessel have fittings for the storage product 
and for an inert gas. These drums may contain reactive, flammable, or explosive 
substances. Lab pack drums contain a variety of smaller containers within, and 
may contain incompatible materials, radioisotopes, shock sensitive, or highly 
volatile, corrosive, or toxic exotic chemicals. Lab packs, or other drums, 
suspected of containing radioactive, air or water reactive, shock sensitive, or 
explosive wastes, must not be handled without specialized assistance from the 
Agency's Health and Safety Unit, and/or an Agency contractor. Gas cylinders of 
any type or size are not to be opened or sampled. 

Sampling Liquids in Drums Through Bungs 

While taking all the necessary safety precautions, and wearing all the necessary 
protective gear, you and your sampling parmer can sample liquid in sealed dnuns 
(through bimgs- the small, roimd stoppers in the round openings on the tops of 
drums) by the following method: 

a. If it can be done safely, and without causing a leak or spill, position the 
drum so that the lid and bimg(s) are facing up. 

i. Remember to mark an identification number on the drum with your 
paint stick. 

ii. Before you reposition for sampling a drum that was lying on its 
side, or was upside down, make sure you have a photograph of the 
drum in its original position. 
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While staying clear of tJie bung opening, and using appropriate shields, 
and/or bung wrench handle extensions, slowly loosen the bung with a non-
sparking bung wrench, allouing any gas pressure to release slowly. Leave 
the immediate area and go upwiiad while any gas is venting. If visible 
fumes or vapors are emitted upon opening dnmis of conosive wastes, 
immediately seal the drum back up, and/or leave the area, as appropriate. 
Return when it is safe to do so. 

i. Maintain continuous air monitoring in the work ;irea for both 
organic and inorganic vapors so that you can adjust your level of 
respiratory or dermal protection as necessary. Mon;itoring the air 
in the head space of the dnim will help you characteri:ie the general 
natiu-e of the drum's contents. 

ii. Do not apply excessive for;e to a bung if it is too tighit. You do not 
want to break the bung or your wrench, and you do not want to 
create a spark that will ignite any vapors in or aroujtid the drum. 

iii. Try to open one of the other bungs in the lid, if necessary. Move 
on to sample another diiim if needed. Your sijfety is more 
important than any sample. 

IV. Using the brass drum cutter to cut a sampling hole is a last resort 
to be used only if it is sa'e to do so, and if you can seal the hole 
back up. 

Place an absorbent pad on top of the drum to absorb any spills that occur 
while withdrawing the siimple. 

Insert a clean glass tube into the djtim as far as it will go witliout breaking, 
and withdraw the mbe wliile holding your gloved thumb over the top end 
of the tube. 

i. Attempt to get a complete cross section of the drum's contents 
within the tube. 

ii. Note the depth, appearance, and any stratification of the liquid 
within the tube. 

iii. Before you start placing .sample into a jar, let some of the waste 
drip onto some pH paper to check the pH. Adjust your handling 
of the waste accordingly. 
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iv. If any waste has dripped or leaked onto any water pooled on the lid 
of the drum, or on the ground, note if the waste is miscible or not. 
Do not deliberately drip or add imidentified waste to water, as it 
may react violently. 

V. Don't let the liquid spill off or out of the tube onto the ground, or 
nm down your arm. 

vi. Let any excess liquid from the tube fall back into the drum. The 
absorbent pad can catch drippage also. 

vii. Your sampling partner will have to hold the open sample jar close 
to the end of the tube after you withdraw it from the drum. 

viii. Carefully release the contents of the mbe into the jar by removing 
your thumb slowly from the top end of the tube. 

ix. If solids plug up the end of the tube so that the liquid can not be 
released, tap the end of the tube gently inside the sample jar imtil 
the plug releases. 

e. After obtaining enough sample for your sample jars, close the jars, and 
discard the used tube into an empty container that can later be sealed. 
Discarding the used tube into the container that was sampled may be an 
option if the facility receiving the wastes does not object. 

i. Don't combine incompatible, contaminated glass tubes, or other 

incompatible discarded materials in the same container. 

ii. Discard your absorbent pads in the appropriate manner. 

f Reseal the drum as soon as possible after the contents are sampled. 

Sampling Solids in Open Head Type Drums 

While taking all the necessary safety precautions, and wearing all the necessary 
protective gear, you and your sampling partner can sample solids in sealed open 
top type drums by the following method. The contents of open drums of any 
type, of open head type drums whose contents can only be accessed through the 
bung holes, of dumpsters, etc., can be sampled using variations of the above and 
following techniques. Heed all of the appropriate safety precautions and warnings 
previously described for sampling liquids in drums through bungs. 
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Position the drum so that the top of the drum is facing up. If there is a 
bung in the lid you can open, open it slowly to release an\' pressure. 
Carefully remove the clincher ring, and then the lid. 

Maintain continuous air monitoring so that you can adjusi: your level of 
protection as necessary. 

Insert a glass tube into thie solid iis far as it will go without breaking, and 
withdraw the tube. This may allow you to observe any stratification that 
exists within the solid, or if it is homogenous or heterogenous in nature. 
You have to take a sufficient niunber and distribution of samples to 
adequately address the variation in the waste within the dnmi. 

Collect your sample by inserting a clean stainless steel sjjoon, or other 
suitable scooping device into the waste, withdrawing it, and scraping the 
waste into the sample jiir held ty yoiu- sampling partner. Close the jars 
when you have collected an adeijuate volume of sample. 

Place your chemically contaminiited, and compatible, sampling tools and 
other discarded materials in a bag or container for later decontamination, 
or proper disposal. 

Reseal the drum as soon as possible after the contents are sampled. 

Sampling Smaller Containers 

The same sampling techniques used for liquids or solids in dnmis can be used for 
sampling smaller containers. With homogenous wastes (i.e., wastes having a 
uniform composition throughout) in smaller containers, you may be able to pour 
the contents into the sample jcir. This should only be done if you can obtain a 
representative sample this way, <ind the lifting or pouring of the container will not 
jeopardize your safety, or result in a spill. Heed all of the appropriate safety 
precautions and warnings previously descxibed for sampling liquids in drums with 
bunss. 

5. Sampling Portable Tanks 

Sampling liquids in tanker trucks (which are defined as containers because they 
are portable) presents unique problems. If the tanker or tanker compartment is 
small enough, you may be able to use glass tubes in a manner similar to that for 
drums. Heed all of the appropriate safety precautions and wammgs previously 
described for sampling liquids in drums with bungs. If the tanker or compartment 
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is too deep for the glass tube technique, you will have to utilize the techniques and 
tools described for sampling tanks described elsewhere in this manual. Those 
techniques should allow you to accoimt for the j>otential stratification of the 
waste.. 

D. REFERENCES 

"Samplers and Sampling Procediu-es for Hazardous Waste Streams", USEPA 01/80. 

"Test Methods for Evaluating Solid Waste, Volume II: Field Manual", SW846, 
USEPA 11/86. 

"Characterization of Hazardous Waste Sites-A Methods Manual, Volume 1-Site 
Investigations", USEPA 04/85. 

"Sampling Procedures Manual", lEPA, DLPC, 04/83. 

Sampling for Hazardous Materials, USEPA Environmental Response Training Program, 
04/95. 

E. FIGURES 

3a — Bung Wrench 

3b -- Glass Thief (Tube) 
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FIGURE 3a - BUNG WRENCH 
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FIGURE 3b - GLASS THIEF (TUBE) 

inser, open tube (thief) sampler 
:n containerized liquid. 

Cover top of sampler with gioved 
thumb. 

J . 

u 

.Remove open tube (thief) sampier 
from containerized liauid. 

Place open tube sampler over 
aporopricte somple bottle and 
remove gloveo thumb. 
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SECTION IV: SURFACE IMPOUNDMENT SAMPLING 

A. REMIIVDER CHECKLISTS 

I. Pre-Sampling Activities 

Assess site hazards and develop and/or review a safety plan. 

Develop and/or review a sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

preclean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
imderstand their role and responsibilities. 
If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g.. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Become familiar with the impoimdment, such as where the waste enters the 
unit, where the waste exits the unit (if applicable), and accessibility to the 
unit. 

If sludge samples are required, refer to Section XI of this document for 
additional guidance. 

Prepare your sample containers prior to sampling (label and organize). 
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During Sampling Activities 

Document the sampling event. At a minimum, include weather conditions. 
date, time, sampler's name, photographs, any deviations frora the original 
sampling plan, and any problems encoimtered. 

Collect samples in order of voUitilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the ;iir in the area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed and maintain 

chain of custody. 

Never composite VOC s.amples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Sample bottles with preservatives, cannot be overfilled (liquid samples). 

Photograph sample contiiiners at sample location. 

3. Post-Sampling Activities 

Decontaminate all field equipment and PPE, if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEP.A warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory, in 
accordance with BOL SOP for Sampling Packaging and Shipping. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Seal odorous wastes in the cocder to avoid breathing vapors or odors 
during transportation. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste properties (e.g., liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of 
hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. Refer to the following table to determine equipment needs. 
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SAMPLING EQUIPMENT CHECKLIST: 

PAPERWORK: 

lEPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Forms 
Chain of Custody Forms 
Receipt for Samples fRCRA sites 

only) 
Field Loq Forms or Field Loq Book 

PROJECT MANAGER: 

Field Loqbook 
Aluminum Case (for paperwork) 
Calculator 
Camera 
Camera Battery 
Pencils & Pens 
China Markers 
Compass 
Pocket Knife 
Emerqencv Rainqear 
Paper Towels 

PPE Gloves L XL 
pH Paper 
Decon Spray Bottles: 

Liquinox Solution 
Deionized/Oistilled Water 

GENERAL SAMPLING EQUIPMENT: 

Sample Bottles 
Clean Glass Tubes 
Extra Sample Bottles 

Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbaqe Baqs 

Ram Canopy & Poles 
Nylon Rope 
Water Carriers 
Paper Towels 
Duct Tape 
Maskinq Tape 
Flashliqhts & Batteries 
Binoculars 
Aluminum Foil 
Shcvsl 

SURFACE IMPOUNDMENTS 

FOR DECON: 

Spray Bottles: 
Liquinox Solutkin 
DistlHed/Deionized Water 

iy2-Galion Jugs: 
HCL: dilute to £i or 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckets 
Garbaqe Baqs 

FOR FIELD ME/kSUREMENTS: 

Passport 
PID 
FID 
TVA 
pH/Temp/Millivolt Meter 
Batten/: 9-vott 
pH Buffers: 4, 7, & 10 
Radiation Detector 
Draeqer Pump, Tubes 

PPE, SAFETY & SUPPORT: 

Cleaninq & Coolinq Water 
Drinkinq Water 
Gatorade 
Ice for Drinkinq Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinquishers 
Walkie Talkies 
Full-Face Respirators 
Cartridqes 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
Tyvek 
Saranex 
Rainqear 

SEALING & TRANSPORTATION: 

Cooleni 
Blue loi5 
Dry Ice 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quart Ziplock Bags 

_Large FDA Cooler Bags 
_Evideni:;e Tape 
_Strapping Tape 

SPECIFIC SAMPLING 

EQUIPMENT: 

Disposable Dippers 
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C. PROCEDURES 

Note: These procedures should be also followed when collecting liquid and sludge 
samples from a test pit. The sample collector should also review Section IX (Surface 
Water) for additional information on liquid sampling procedures. 

Make sure appropriate protective gear is worn and all necessary safety precautions are 
taken prior to collecting samples. 

1. Liquid Sampling 

Most liquid samples are grab samples and are collected by immersing the dipper 
in the impoundment. A sample of a dipper can be seen on Figure 4a. 

Note: Samples for VOC analysis are collected first. When obtaining samples for 
volatile organic analysis, it is important to exclude any air space in the top of the 
bottle. 

Note: To sample a pond or other standing body of water, the surface area may 
be divided into grids. A series of samples taken from each grid is combined into 
one sample, or several grids are selected at random. To conduct this type of 
sampling, a boat might be necessary, which is not available in the Bureau of Land. 

a. Position yourself to collect sample without taking any imnecessar>' risks. 

b. Holding the end of the rod opposite the dipper, lower dipper until it is 
completely below the surface (or to a specific depth) and collect grab 
sample. 

c. Transfer grab sample to appropriate sample container, continuing until you 
have collected the necessary number of samples for this location. 

d. Remove dipper from the rod and place dipper in a trash bag. 

e. Decontaminate the end of the rod, if necessary, 

f Move to the next sampling location. 

g. Attach another dipper and repeat steps (a) through (e). 

2. Sludge Sampling 

Refer to Section XI (Sediments). 
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D. REFERENCES 

Illinois Environmental Protection Agency, FLemedial Project Management Section. 
Methods &. Procedures Manual for Activities Undertaken Under the Preliminary 
Assessment/Site Inspection Proizram, 1987. 

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response. 
Test Methods for Evaluating Solid Waste. Phvsical/Chemical Methods. SW-846, 
Volume II, Third Edition. 

FIGURE 

4a — Disposable Dip Sampler 
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SECTION V: WASTE PILE SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

Establish purpose(s) of sampling. 

Determine the extent of the sampling effort, the sampling methods to be 

employed, and which equipment and supplies are required. 

Assess site hazards, and develop and/or review a safety plan. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling off. 

Schedule lab time and order your bottles two weeks in advance. 
If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 
Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g.. Federal Express), and recharge of SCBA 
air tanks (local fire Dept.). 

Prepare your sample containers prior to sampling (label and organize). 

2. During Sampling Activities 

Document the sampling event. At a minimum, include weather conditions, 
date, time, sampler's name, photographs, any deviations from the original 
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sampling plan, and any problems encountered. 

Collect samples in order of volatilization. Special care must be taken 
when collecting VOC samples. 

If necessary, monitor the air in the area where sampling is talicing place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed jmd maintain 

chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Perform a general site survey prior to site entry in accord înce with the 
site-specific health and safety plan. 
Use stakes or flagging to identify and mark all sampling locations. 
Specific site factors, inclucling extent and nature of contaminants should be 
considered when selecting sample locations. If required, the proposed 
locations may be adjusted based on site access, property boimdaries, and 
surface obstructions. 

Post Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW=cuttings, rinse waiters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laborator>', in 
accordance with BOL SOP for Siunple Packaging and Shipping. 

Separate incompatible wastes so titiat they are not transported in the same 
cooler. 

S'*.al odorous wastes in a plastic bag and then in a cooler to avoid 
breathing vapors or odors during transportation. 
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Transcribe field notes to memorandum form and submit to the Bureau File. 
Include photographs and a sketch of site with sampling locations clearlx 
identified. 

B. EQUIPMENT CHECKLIST 

See the attached sampling equipment checklist for a list of the equipment used for 
sampling waste piles. 
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PAPERWORK: 

lEPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Forms 
Chain of Custody Forms 
ReceiDt for Samples (RCRA sites 

only) 

Field Loq Forms or Field Log Book 

PROJECT MANAGER: 

Field Loobook 
Aluminum Case (for paperwork) Calculator 
Camera and Battery 
Pencils & Pens 
China Markers 
Compass 
Pocket Knife 
Emerqencv Rainqear 
Paper Towels 
PPE Gloves L XL 
DH Paper 
Decon Spray Bottles: 

Liquinox Solution 
Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT: 

Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbaqe Baqs 
Rain Canopv & Poles 
Nvlon Rope 
Water Carriers 
Paper Towels 
Duct Tape 
Maskinq Tape 
Flashliqhts & Batteries 
Binoculars 
Aluminum Foil 
Shovel 
Trowel/Samplina Spoons 
Machete 

September 1996 

SAMPLING EQUIPMENT CHECKLIST 

FOR DECON: 

Spray Bottles: 
Liquinox Solution 
Distillecl/Deionlzeci Water 

%-Gallon Jugs: 
HCL; dilute to 5 cr 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckets 
Garbaqe Bags 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
pH/Temp/Millivolt Meter 
Battery; 9-volt 
PH Buffers; 4. 7. & 10 
Radiation Detector 
Draeaer Pumn Tubes 
TVA 

PPE, SAFETY & SUPPORT: 

Cleaninq & Cooling Wator 
Drinkinq Water 
Gatorade 
Ice for Drinking Water 
Hand Soao/Goop 
First Aid Kit 
InsectTTick Repellant 
Sunscreen 
Fire Extinquishers 
Walkie Talkies 
Full-Face Respirators 
Cartridqes 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
Tyvek 
Saranex 
Rainqear 
Cotton Coveralls 

5.5 

SEALING & TRANSPORTATION 

Coolers 
Blue Ice 
Dry Ice 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Baos 
Quart Zipiock Baos 
Large FDA Cooler Bags 
Evidence Tape 
Straopinq Tape 

FOR WASTE PILES: 
Tape Measure 
Homogenization Bowl or 

Bucket 
Spatula 
Scoop 
Plastic or Stainless 

Steel Spoons; 
Trowel 
Continuous Flight Screw 

Auger 
Bucket Auger 
Post Hote Auqer 
Extension Rods 
Samplinq Trier 
T-handle 
Thin Wall Tube Sampler 
Grain Sampler 



C. PROCEDURES 

1. Sampling With Shovels and Scoops 

Collection of samples fiom surface portions of the pile can be accomplished with 
tools such as spades, shovels, and scoops. Surface material can be removed to the 
required depth with this equipment. Then, a stainless steel or plastic scoop can 
be used to collect the sample. 

Accurate, representative samples can be collected with this procedure depending 
on the care and precision demonstrated by sample team members. Use of a flat, 
pointed mason trowel to cut a block of the desired material can be helpful when 
undisturbed profiles are required. A stainless steel scoop, lab spoon, or plastic 
spoon will suffice in most other applications. Care should be exercised to avoid 
the use of devices plated with chrome or other materials. Plating is particularh' 
conunon with implements such as garden trowels. 

Use the following procedure to collect surface samples: 

a. Carefully remove the top layer of material to the desired sample depth with 
a precleaned spade. 

b. Using a precleaned stainless steel scoop, plastic spoon, or trowel, remove 
and discard a thin layer of material fi"om the area which came in contact 
with the spade. 

c. If volatile organic analysis is to be performed: 

1. Transfer the sample into an appropriate, labeled sample container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. Fill container as full as possible to minimize 
air space. 

2. Place the remainder of the sample into a stainless steel, plastic, or 
other appropriate homogenizadon container, and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

3. Then, either place the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. 

September 1996 5.6 



4. When compositing is complete, place the sample into appropriate, 
labeled containers jmd secure the caps tightly. 

Sampling With Augers and Thin-Wall Tube Samplers 

This system consists of an auger, a series of extensions, a "T" handle, and a thin-
wall tube sampler (Figure 5b). The auger is used to bore a hole to a desired 
sampling depth, and is then withdrawn. The sample may be collected directh 
from the auger. If a core sample is to be collected, the auger tip is then replaced 
with a thin-wall mbe sampler. The system iis then lowered down the borehole, and 
driven into the pile at the completion depth. The system is withdrawn and the 
core collected from the thin-wall tube sampler. 

Several augers are available. These include: bucket, continuous flight (screw), 
and post hole augers. Bucket augers are better for direct sample recovery since 
they provide a large volume of simiple in a short time. When continuous flight 
augers are used, the sample can be collected directly from the flights, which are 
usually at 5-foot intervals. The continuous flight augers are satisfac:tory for use 
when a composite of the complete waste pile column is desired. Post hole augers 
have limited utility for sample collection as they are designed to cut through 
fibrous, rooted, swampy areas. 

Use the following procedure for collection of waste pile samples with the auger: 

a. Attach the auger bit to a drill rod extension, and attach the "T" handle to 
the drill rod. 

b. Clear the area to be sampled of any surface debris. It may iBe advisable 
to remove the first 3 to 6 inches of surface material for an area 
approximately 6 inches in radius around the drilling location 

c. Begin angering, periodically removing and depositing accumulated 
materials onto a plastic sheet spread near the hole. This prevents 
accidental brushing of loose material back down the bo:iehole when 
removing the auger or adding drill rods. It also facilitates refilling the 
hole, and avoids possible contamination of the surroimding area. 

d. After reaching the desired depth, slowly and carefully remove the auger 
from the boring. When sjimpling directly from the auger, collect sample 
after the auger is removed from boring and proceed to Step j . 

e. Remove auger tip from.drill rods «md replace with a precleained thin-wall 
tube sampler. Install proper cutting tip. 
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f Carefully lower the tube sampler down the borehole. Gradually force the 
tube sampler into the pile. Care should be taken to avoid scraping the 
borehole sides. Avoid hammering the drill rods to facilitate coring as the 
vibrations may cause the boring walls to collapse. 

g. Remove the tube sampler, and unscrew the drill rods. 

h. Remove the cutting tip and the core from device. 

i. Discard the top of the core (approximately 1 inch), as this represents 
material collected before penetration of the layer of concern. Place the 
remaining core into the appropriate labeled sample container. Sample 
homogenization is not required. 

j . If volatile organic analysis is to be performed: 

1. Transfer the sample into an appropriate, labeled sample container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. Again, fill container as fiill as possible to 
minimize air space. 

2. Place the remainder of the sample into a stainless steel, plastic, or 
other appropriate homogenization container and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

3. Then, either place the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. 

4. When compositing is complete, place the sample into appropriate, 
labeled containers and secure the caps tightly. 

k. If another sample is to be collected in the same hole, but at a greater 
deptii, reattach the auger bit to the drill and assembly, and follow steps c 
through k, making sure to decontaminate the auger and tube sampler 
between samples. 
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3. Sampling With a Trier 

This system consists of a trier smd a "T" handle. The auger is djriven into the 
waste pile and used to extract a core sample from the appropriate depth (Figure 
5c). 

Use the following procedure to collect waste pile samples with a siimpling trier: 

a. Insert the trier into the material to be sampled at a 0° to 4;!f angle from 
horizontal. This orientation minimizes spillage of the sample. Extraction 
of the samples might require tilting of the sample containers. 

b. Rotate the trier once or twice to c:ut a core of material. 

c. Slowly withdraw the trier, making sure the slot is facing upward. 

d. If volatile organic analysis is to be performed: 

1. Transfer the sample into am appropriate, labeled samiple container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. 

2. Place the remainder of the sample into a stainless steel, plastic, or 
other appropriate homogenization container, and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

3. Then, either place the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are being 
collected, place samples from the other sampling intervals into the 
homogenization container and mix thoroughly. 

4. When compositing is complete, place the sjunple into appropriate, 
labeled containers and secure the caps tightly. 

4. Sampling With a Grain Sampler 

The grain sampler is used for sampling powdered or granular wastes or materials 
in bags, fiber dnmis, sacks, similar containers or piles (Figure 5d). This sampler 
is most useful when the solids i\ie no greater than 1/4" in diameter. 

This sampler consists of two slotted telescoping brass or stainless steel tubes. The 
outer tube has a conical, pointed tip at one end that permits the sampler to 
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penetrate the material being sampled. The sampler is opened and closed b> 
rotation of the inner tube. Grain samplers are generally 24" to 40" long b>- '/:" to 
1" in diameter and are commercially available at laboratory supply houses. 

Use the following procedures to collect waste pile samples with a grain sampler: 

a. With the sampler in the closed position, insert it into the granular or 
powdered material or waste being sampled from a point near a top edge or 
comer, through the center, and to a point diagonally opposite the point of 
entry. 

b. Rotate the sampler iimer tube into the open position. 

c. Wiggle the sampler a few times to allow material to enter the open slots. 

d. With the sampler in the closed position, withdraw it from the material 
being sampled. 

e. Place the sampler in a horizontal position with the slots facing upward. 

f. Rotate the outer tube and slide it away from the inner tube. 

g. If volatile organic analysis is to be performed: 
» 

1. Transfer the sample into an appropriate, labeled sample container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. 

2. Place the remainder of the sample into a stainless steel, plastic, or 
other appropriate homogenization container, and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

3. Then either place the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. 

4. When compositing is complete, place the sample into appropriate, 
labeled containers and secure the caps tightly. » 
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D. REFERENCES 

Reproduced in part from OSWER Directive 9360.4-07, January 1991. 

E. FIGURES 

5a ~ Scoops and Shovels 

5b — Sampling Augers 

5c — Sampling Trier 

5d — Grain Sampler 
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SECTION VI. SOIL SAMPLING 

PREFACE 

Soil samples may be recovered using a variety of methods and equipment. These are dependent 
on the depth of the desired sample, the type of sample required (disturbed vs. undisturbed), and 
the soil typt:. 

Surface soils may be sampled easily using a spade, trowel, and scoop. Near surface soil sampling 
may be performed using a hand auger, a power auger, drilling, or, if a test pit is required, a 
backhoe. The selection of the sampling devices should be based upon the cohesiveness of the 
soil and the chemical characterization or analytes of concern (e.g. VOCs or metals). The drilling 
or sampling methodology chosen should cause the least amoimt of disturbance to the subsurface 
materials. The inu-oduction of foreign materials can change the physical, chemical and biological 
nature of the soils to be sampled. 

The objective of subsurface sampling is to obtain representative samples of subsurface materials. 
The sample may be either composite or discrete, and either disturbed or imdisturbed. The type 
of sample that is taken depends on the drilling technique and the purpose of the investigation. 
As the project manager, discuss the type of samples needed with the driller and all pertinent 
personnel to ensure that the objectives of the sampling episode are met. The sample handling 
procedures described here for surface soil sampling should be employed once a soil boring core 
is extracted from the ground. For more information on drill rig operations reference the "Drill 
Rig Unit Methods and Procedures Manual." Ms. Sherry Otto maintains a copy of this manual 
and she may be reached at 785-9384. 

In some situations it might be best to drill two borings in close proximity; one to obtain soil 
samples for chemical analyses and the other for describing the physical characteristics of the soil 
Additional soil sampling during an investigation, beyond that for chemical contaminants, may be 
required to determine the physical characteristics of particular soil strata. In Illinois, the 
classification of groundwater often includes evaluating physical characteristics of water bearing 
soils. Groundwater classification significantly impacts cleanup objectives for both soils and 
groundwater in our state. Reference administradve procedure #26 for guidance on what physical 
attributes in soil affect the classification of groundwater. 

Remember to follow all health and safety guidelines when handling samples. Environmental 
sampling may be the closest contact one will have with hazardous materials. 
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A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

Establish purpose(s) of sampling. 

Assess site hazards, and develop ami/or review site safety plan. 

Develop and/or review sampling phin. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

preclean the equipment, and enstire that it is in working order. 

Prepare your bottles in advance of sampling (label and organize). 

Bring enough clean water for rinsing, cleaning and cooling oif. 

Identify and stake all sampling locations. If required, the proposed 
locations may be adjusted based on site access, property boui:idaries, and 
surface obstructions. All staJked locaitions must be utility-cleared 48 hours 
in advance through J.U.L.I.E. at 1.8(>0.892-O123 or in Chicago at 312-744-
7000. When using the drill rig make sure that the rig will be at least 100 
feet away from any overhead power lines (OSHA 29 CFR 1910.180) or 
notify the power company to turn off the lines. 

Be prepared to sample in extreme v^eather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling teairn members 
understand their roles and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the pur-pose of the 
sampling event, and to address any sjifety and security concerns: at the site. 

Identify local suppliers of sampling expendables (e.g. ice, plastic bags) 
overnight delivery services (e.g. Federal Express), and recharge of SCBA 
air tanks; contact nearest public water supply that is contaminant free for 
drilling/cleaning of drill rig equipment, if necessary. 

Prepare sample containers prior to sampling (label and organize). 
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During Sampling Activities 

Perform a general site survey prior to site entry. 

Document the sampling event. At a minimum, include weather conditions. 
date, time, sampler's name, photographs (directions and distances). an\' 
deviations from the original sampling plan, and any problems encountered. 

Monitor the air in the area where sampling is taking place so that you can 
adjust your level of protection. Note: take special precautions around 
rotating augers. Never touch or reach behind a rotating auger. Make 
sure all sampling personnel know where the '̂kill switch" is on the 
drill rig. 

Always take background samples from the same soil types and from 
similar depths. 

Collect samples in order of volatilization. Special care is taken when 

collecting VOC samples. 

Never composite VOC samples. 

Pack volatile samples to limit the amoimt of head space, but not too 

tightly; volatile contaminants may be squeezed out of the container. 

Wipe off outside of sample bottles prior to placement in cooler. 

Photograph sample container at sampling location. 

Keep sample bottles properly preserved, sealed, in coolers on ice and 
maintain chain of custody. 

3. Post-Sampling Activities 

Decontaminate all field equipment, and PPE if appropriate, in accordance 
with the Health and Safety Plan. Clean or decontaminate all reusable 
equipment before returning to the lEPA warehouse or its place of origin. 

Classify all waste generated (i.e. IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory, in 
accordance with the program specific standard operating procedure for 
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sample packaging and sliipping. 

Separate incompatible wiistes so that they are not transported in the same 
cooler. 

Seal odorous wastes in plastic baigs in a cooler to avoid bn^thing vapors 
or odors during transportation. 

Transcribe field notes to memorandum fonn and submit to thie Bureau File, 
include photographs and a sketch of site with sampling locations clearly 
identified. 

When using the drill rig, within 30 days a well construction/geological 
report should be submitted to the Illinois Department of Public Health. 

B. EQUIPMENT CHECKLIST 

See the next page for a sampling equipment checklist for a list of the equipment used for 
sampling. 
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SAMPLING EQUIPMENT CHECKLIST 

PAPERWORK 

lEPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Forms 

FOR DECON 

only) 

^Chain of Custody Forms 
^Receipt for Samples (RCRA sites 

Field Log Forms or Field Log Book 

PROJECT MANAGER 

_Field Logbook 
_Aluminum Case (for paperwork) 
.Calculator 
_Camera (film/battery) 
_Pencils & Pens (W/aterproof) 
China Markers 

_Compass 
_Pocket Knife 
.Emergency Raingear 
Paptr Towels 

'pPE Gloves L ^XL' 
j )H Paper 
Decon Spray Bottles: 

Liquinox Solution 
Deionized/Distilled Water 

HNERAL SAMPLING EQUIPMENT: 

_Sample Bottles 
.Extra Bottle Labels 
.Waterproof Clear Tape 
.Visqueen (pre-cut) 
.Utility Knife or Pocket Knife 
.Portable Table 
.Garbage Bags 
.Rain Canopy & Poles 
.Nylon Rope 
.Water Carriers 
.Paper Towels 
.Duct tape 
.Masking Tape 
.Flashlights & Batteries 
.Binoculars 
.Aluminum Foil 
.Shovel 

.Trowel/Sampling Spoons 
Machete 

.Tape Measure 
Photoboard 

Spray Bottles: 
.Liquinox Solution 
Distilled/Deionized Water 

1/2-Gallon Jugs: 
HCL; dilute to 5 or 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 

SEALING & TRANSPORTATION 

Coolers 
Blue Ice 
Dry Ice 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quart Ziplock Bags 
Large FDA Cooler Bags 
Evidence Tape 
Strapping Tape 
Vermiculite 
Tie Wraps (for coolers) 

FOR SOIL: 

5-Gallon Plastic Buckets 
Garbage Bags 

FOR FIELD MEASUREMENTS: 

.Passport 
"piD 
FID 

_TVA 
_pH/Temp/Millivott Meter 

Battery; 9-volt 
j>H Buffers; 4, 7, & 10 

_Survey Stakes or Flags 
_Stainless Steel Buckets, 

Pans or Bowls 
_Plastic Sheet for 

Cuttings/Spoils 
_Volatile Sampling Inserts 
.Wax or Foil to Seal Inserts 
_Tube Auger 
.Extension Rods 
~T-Handle 
Pick Hammer 

.Radiation Detector 

.Draeger Pump, Tubes 

PPE, SAFETY & SUPPORT: 

Cleaning & Cooling Water 
Drinking Water 
Gatorade 
Ice for Drinking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartridges 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
^Tyvek 
Saranex 
Raingear 
Cotton Coveralls 
Insulated Coveralls 
Steel-Toed/Shanked Boots 
Insulated Pack-Boots 
Hardhat/Face Shields 
Nftrile/Butyl Rubber/Neoprene Gloves 
Glove Liners 
Safety Glasses 
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C. PROCEDURES 

1. Soil Sampling by Hand 

Collection of samples fit)m surface: soil (< 3 feet) can be accomplished with tools 
such as spades, shovels, and scoops. The surface material can be removed to the 
required depth with this equipment; then a stainless steel or plastic iscoop can be 
used to collect the sample. This method can be used in most soil types but is 
limited to sampling near surface areas. 

The use of a fiat, pointed, mason trowel to cut a block of the desired soil can be 
helpfiil w^en undisturbed profiles are requiined. A stainless steel scoop, lab spoon, 
or plastic spoon will suffice in most applications. In freezing conditions a pick 
hammer may to used to break through frozen ground. Care should be exercised 
to avoid the use of devices plated with chrome or other materials. Plating is 
particularly common with garden implements such as potting trowels. 

It is not recommended that VOC sampl<;s be collected at the surfjace, as these 
compounds probably have volatilized alrtady; however, it may be acceptable to 
sample to determine the presence or absence of concentrations of volatile 
contaminants in the surface soil in spill situations where limited downward 
migration is expected. Volatile samples taken from a depth of 2 to 3 feet may 
more reliably represent contaminant conditions in a clay matrix. 

a. Collecting surface soil samples (< 3 feet): 

i. Remove grass/turf cover. 

ii. Carefully remove the top layer of soil to the desired sample depth 
with a precleaned spade or stainless steel scoop. 

iii. Using a precleaned, stainless steel scoop, plastic spoon, or trowel, 
remove and discard a thin layer of soil from the area which came 
in contact with the shovel. Also remove as many roots as possible. 

iv. Transfer sample into an api>ropriate sample container using a clean 
stainless steel or plastic lab spoon, or equivalent. If composite 
samples are to t>e collected, place the soil sample in a clean 
stainless steel or plasuc bucket, tray or pan, and mix thoroughly to 
obtain a homogeneous samjple representative of the entire sampling 
interval. Then, place soil sample into labeled containers. Try to 
collect a sample that has as few roots and pebbles as possible. It 
is very important to remember to use a clean, i.e. decontaminated, 
scoop, spoon, trowel, bucket, tray, pan etc. for each sample and 
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sampling interval. Use of thoroughly decontaminated equipment 
will eliminate the possibility of cross contaminating samples. 

Caution: Never composite VOC samples. 

The risk of losing voladle contaminants is great when exposing the 
sample to air for a even a brief amount of time. If samples for 
volatile organic analysis will be collected, they need to be collected 
directly fi-om the bottom of the hole (before mixing the sample if 
a non-volatile composite sample is to be collected), to minimize 
volatilization of contaminants. Quickly pack volatile samples into 
the sample containers to limit the amount of head space, but not 
too tightly. Volatile contaminants may be squeezed out of the 
sample and container if packed too tightly. 

V. Fill the sample jar fully to the top to reduce headspace. Check that 
the Teflon® liner, if required, is present in the cap. Secure the cap 
tightly. Wipe off the outside of the jar prior to placing in cooler. 

vi. Fill in the hole and replace grass turf if necessar>'. If the surface 
is contaminated, fill the hole with granular bentonite to prevent the 
movement of contaminants into the subsurface. 

vii. Collect QA/QC samples as specified in sampling plan or quality 
assurance plan. 

Vll l . Decontaminate equipment between samples according to BOL's 
SOP for Equipment Decontamination (to be developed). 

b. Sampling at depth (3 to 10 feet) with hand augers 

This system consists of a fully open or half open face bucket auger, a 
series of extensions, and a T-handle. The auger is used to bore a hole to 
a desired sampling depth, and is then withdrawn. The auger tip is then 
cleaned or replaced with a clean auger to prevent cross contamination, 
lowered down the borehole, and driven into the soil at the completion 
depdi. The core is then withdrawn and the sample collected. The Agency 
also has posthole augers. Posthole augers have limited utility for sample 
collection as they are designed to cut through fibrous, rooted, swampy soil. 
Posthole augers are most acceptable for composite sampling. 

Collect samples with a hand auger as follows: 

i. Attach the auger bit to a drill rod extension, and attach the T-
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handle to the drill :rod. 

ii. Clear the area to be sampled of any surface debris (e.g. twigs, 
rocks, litter). It may be advisable to remove the first 3 to 6 inches 
of surface soil for an area approximately 6 inches in radius around 
the drilling location. A pick hammer may be necessary to remove 
the upper layer in freezing conditions. 

iii. Begin auguring, periodically removing and depositing acciunulaied 
soils onto a plastic sheet spread near the hole. This prevents 
accidental bru^iing of loose material back down the borehole when 
removing the auger or addin:g drill rods. It also facilitates refilling 
the hole, and avoids possible contamination of the surrounding 
area. 

iv. After reaching the desired depth, slowly and carefull;>' remove the 
auger from the boring. V^en sampling directly from the auger, 
collect sample after the auger is removed from boring as described 
in step "vii." 

V. Careftilly lower tlie clean bucket auger (or tube sarnpler if soils 
allow) down the borehole. Contintie boring with the bucket auger 
or gradually force liie tube .'̂ ampler into soil. Care should be taken 
to avoid scraping the borehole sides. Avoid hammering the drill 
rods to facilitate coring, Jis the vibrations may cause the boring 
walls to collapse. 

vi. Remove the auger from hole. Either unscrew the drill rods and 
from the auger and remo>'e sample or remove soil core from the 
auger while rods are attached. 

vii. When a cohesive substrate is being sampled, discard the top of the 
core (approximately 1 inch), as this represents material collected 
before penetration of the layer in question. Place iiie remaining 
core directly into the sample container or into a clean compositing 
pan or bowl. Minimize possible volatilization of VOCs by limiting 
agitation, exposure to air, and headspace. If you are compositing, 
mix thoroughly to homogenize the sample(s) as much as possible. 

viii. Carefully and clearly label the container with tlie appropriate 
sample tag addressing all the sample packaging and shipping 
categories or panuneters required by your program. 

ix. Secure the cap tightly onto the sample container. If required for 
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XI. 

volatiles, ensure that a Teflon® liner is present in the cap. ^ '̂ash 
off the sample container with deionized water. Place the sample 
bottle in a plastic bag, and put on ice to keep the sample at 4°C. 

Use a chain-of-custody form to document the types and numbers of 
soil samples collected and logged. Verify that the chain-of-custod\ 
form is correctly and completely filled out prior to shipping. 

Record the time and date of sample collection, as well as a 
description of the sample and direction of any picture taken in the 
field logbook. 

xii. If another sample is to be collected in the same hole, but at a 
greater depth, reattach the decontaminated auger bit or a different, 
clean auger to the rods and redo steps iii. through xi. Make sure 
to decontaminate the auger or tube sampler between samples to 
avoid cross contamination of samples. 

xiii. Abandon the hole according to applicable regulations and guidance. 
Generally, shallow holes can simply be backfilled with the removed 
soil material. 

2. Soil Sampling Using Power Tools 

a. Auger Sampling 

i. This method should not be used for VOC analysis. 

ii. Examine the soil with an organic vapor instrument and record the 
reading. 

iii. For noncohesive soils a sample can be collected from the auger 
cuttings. Cohesive soils may wrap around the auger and a sample 
can be collected from the auger. NOTE: The augers must not 
be rotating and the drill rig should be in neutral. Make sure 
the drill rig operator knows what you are doing. 

iv. Using a clean stainless steel or plastic trowel or scoop, collect a 
sufficient quantity of soil from the auger or soil cuttings. 

V. Transfer sample into an appropriate sample container with a clean 
stainless steel or plasuc spoon, or equivalent. If composite samples 
are to be collected, place the soil sample into a clean stainless steel 
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or plastic bucket, iTay or ]3an and mix thoroughly to obtain a 
homogeneous sample representative of the entire sampling interval. 
Then place the soil :>ample into the proper labeled containers. Tr}-
to collect a sample that has as few roots and pebbles as possible. 

vi. Transfer the sample contain«r(s) to a chilled cooler. 

vii. Follow appropriate equipment decontamination and established 
IDW disposal procedures. 

viii. Backfill the bore hole withi granular bentonite to prevent cross 
contamination within the subsurface strata. 

ix. Complete all necessary field documentation. 

Split-Barrel (Tube) Samplmg of Soils 

i. The drill rig operator shoiJd follow the American Society for 
Testing and Materials (ASTM) standard method for penetration test 
and split-barrel sampling of soils D 1S86. 

ii. Examine the soil with an orjganic vapor instrument and record the 
reading. 

iii. Using a clean stainless steel or plastic trowel or knife, collect a 
sufficient quantity of soil and place it into the appropriate sample 
containers. If composite samples are collected, place the soil 
sample into a clean stainless steel or plastic bucket, tray or pan and 
mix thoroughly to obtain a homogeneous sample representative of 
the entire sampling interval. Then place the soil sample into the 
proper labeled containers. 

iv. When sampling for VOCs, a clean stainless steel tube(s) can be 
placed inside the split-barrel sampler. Follow Administrative 
Procedure #14 on Soil Volatile Sampling Procedures. 

v. Transfer the sample contairier(s) to a chilled cooler. 

vi. Follow appropriate equipment decontamination and established 
IDW disposal procedures. 

vii. Continue drilling and sampling as described in the sampling plan. 
Upon completion of boring, backfill the hole with granular 
bentonite to prevent cross contamination within the subsurface 
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strata, 

viii. Complete all necessary field documentation. 

c. 5 Ft. Continuous Split Tube Sampling of Soils 

i. The drill rig operator should follow any applicable American 
Society for Testing and Materials (ASTM) standards for use of this 
sampling device. 

ii. Examine the soil with an organic vapor instrument and record the 
reading. 

iii. Using a clean stainless steel or plastic trowel or knife, collect a 
sufficient quantity of soil and place it into the appropriate sample 
containers. If composite samples are collected, place the soil 
sample into a clean stainless steel or plastic bucket, tray or pan and 
mix thoroughly to obtain a homogeneous sample representative of 
the entire sampling interval. Then place the soil sample into the 
proper labeled containers. 

iv. When sampling for VOCs, a clean stainless steel tube(s) can be 
placed inside the split tube. Follow Administrative Procedin-e #14 
for Soil Volatile Sampling Procedures. 

V. Transfer the sample container(s) to a chilled cooler. 

vi. Follow appropriate equipment decontamination and established 
IDW disposal procedures. 

vii. Continue drilling and sampling as described in the sampling plan. 
Upon completion of the boring, backfill the hole with granular 
bentonite to prevent cross contamination within the subsurface 
strata. 

viii. Complete all necessary field documentation. 

d. Thin-Walled (Shelby) Tube Sampling of Soils 

i. The drill rig operator should follow the American Society for 
Testing and Materials (ASTM) standard practice for thin-walled 
tube sampling of soils D1587. 

ii. This method is not recommended for loose noncohesive soils such 
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as sands and gravels. 

iii. Examine the ends of the sample tube with an orgiimic vapor 
instrument and record the reading. 

iv. Add additional clay to the ends of the sample, if necessary, to 
eliminate head space and cover both ends of the sample tube with 
alummum foil and a plastic cap. 

V. Place the sample tube into a chilled cooler. 

vi. Follow appropriate equipment decontamination and established 
IDW disposal procedures. 

vii. Continue drilling and sampling as described in the sampling plan. 
Upon completion of boring, backfill the hole with granular 
bentonite to prevent cross contamination within the subsurface 
strata. 

viii. Complete all necess^uy field documentation. 

D. REFERENCES 

Barth, D.S. and B.J. Mason, 1984, Soil Sampling Quality Assurance User's Guide. EPA-
600/4-84-043. 

U.S. Environmental Protection Agency. 1984. Characterization of Hazardous Waste Sites -
A methods Manual: Volume II. Available Sampling Methods, Second Ed.. EPA-
600/4-84-076. 

U.S. Environmental Protection Agency. 12/1987. A Compendiiun of Super:Fund Field 
Operations. EPA/540/p-87/001. 

U.S. Environmental Protection Agency. 8/1990. Draft Generic Quality Assursmce Project 
Plan for Region V FIT Activities, Volume 2, Standard Operating Guidelines and 
Standard Operating Procedures. Hazardous Site Evaluation Division, Field 
Investigation Team Zone II, Conti-act No. 68-017347. 

U.S. Environmental Protection Agency. 3/1992. Technical Support Section Standard 
Operating Procedures. Draft, not available to the public. 

September 1996 6.13 



E. FKiURES 

6a -• Trowel (Scoop) 

6b — Tube and Bucket Augers 

September 1996 g j4 



HGURE 6b - TUBE and BUCKET AUGERS 
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FIGURE 6a - TROX^TEL (SCOOP) 
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SECTION Vn. GROUNDWATER SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

Assess site hazards, and develop and/or review a site safet>' plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or pre
clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling off. 

Schedule lab time and order your lab-prepared bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator (o/o) prior to the trip to schedule the 
sampling event, to gain access to the site (and monitor wells), to discuss the 
purpose of the sampling event, to address any safety and securit\' concerns 
at the site, and to coordinate split samples if o/o requests. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g.. Federal Express), and recharge of SCBA air 
tanks (local Fire Dept.). 

Review Site geology, hydrogeology, monitor well construction, potential 

contaminants and contaminant behavior. 

Determine what QA/QC samples are necessary for the sampling objectives. 

Determine if any private drinking water wells will be sampled in conjunction 
with the monitor well sampling. Contact well owners in advance to schedule 
appointments. 
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Prepare your sample containers prior to sampling (label and organize). 

2. During Sampling Activities 

Document the sampling event. At si minimum, include weather conditions, 
date, time, samplers' name, photographs, any deviations fi-om the original 
sampling plan, and any problems encountered. 

Collect samples in decreasing order of volatility. Special care must be taken 
when collecting VOC samples (i.e., no headspace). 

If necessary, monitor the air in the urea where sampling is taking place and 
near the headspace of the monitoring well to deterinine your level of 
protection. 

Keep samples properly preserved, sealed, cooled, and maimtain chain of 
custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles jarior to placement in cooler. 

Package samples to prevent breakage aiui contamination from blue ice during 
transportation. 

3. Post-Sampling Activities: 

Decontaminate all field equipment and PPE if applicable, in accordance with 
the Health and Safety Plan. Return all reusable equipment to the lEPA 
warehouse or its place of origin. 

Classify' all waste generated (e.g., Investigation derived waste or IDW = 

cuttings, rinse waters, baggies, contaminated PPE) and dispo;.=ie of properly. 

Keep samples cool; ship or drop oif to appropriate laboratory 

Separate incompatible w;astes so that they are not transported in the same 
cooler. 
Seal odorous wastes in a cooler tD avoid breathing vapors or odors during 
transportation. 
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B. EQUIPMENT CHECKLIST 

See checklist below for appropriate sampling equipment. 
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PROJECT MANAGER: 

lEPA Identification 
Safety Training Certification 
Lab Phone Nunit)ers 
Site Map & Directions 
Chain of Custody Forms 

.Field Logt)ook 
_Alumrnum Case (for papervrark) 
_Calculator 
_Camera & Battery 
_Pencils & Pens 
_China Markers 
_Compass 
_Pocket Knife 
^Emergency Raingear 
PPE Gloves 

SAMPLING EOtJIPMENT CHECKLIST 

FOR DECON: 
Hand Spray Bottles: 

Liquinox i>olution 
Distilled/Deionized Water 
HCL: dilute to 5 or 10% 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Aluminum Foil 
Brushes 
Plastic Tubs 

PPE, S A P m ' & SUPPORT: 

_PPE gloves:Nitrile, latex, Butyl Rubber, 
or Neoprene 

_Cleaning & Cooling Water 
_Hand soap 
_Dnnking Water 
_Gatorade 
_Field Chairs 
_lnsect/Tick Repellant 
_Sunscreen 
_Raingear 
_First Aid Kit 
_Disposable Booties 

Garbage Bags 

FOR FIELD SCREENING: 

Passport 
•piD 
FID 
TVA 

'CGI 
.DL101 
_Radiation Detector 
.Draeger Pump, Tubes 

SAMPLING: 
Sample bottles 
Extra bottle labels 
Clear *«iterproof tape 
Portable Table 
pH paper 
pH.SC/Temp meter & 
9-vott battery 

FILTERING: 

_Penstattii:: pump (charge 
t>attery) 

.Silicone tubing 

.Disposable filter canndges 

PURGING: 

SEAUNG & TRANSPORTATION 
Coolers 
Blue Ice 
Dry Ice 
Regular Ice 
Large Food-grade baggies 
Quart Ziplock Bags 
Bubble wrap 

.Evideno! Tape 
USD Fon-n 

_Fire Extinguishers 
_Walkie Talkies 
_Full-Face Respirators 
Cartndges 

'sCBAs 
.Cylinders 
_Tyvek 
.Saranex 
.Cotton Coveralls 
.Insulated Coveralls 
.Steel-Toed/Shanked Boots 
.Insulated Pack-Boots 
.Hardhat/Face Shields 

Glove Liners 

_KEYS TO WELLS 
_Boltcutters, screwdriver, 

Vice grip 
_Replacement Lock 
_Water level indicator 
_3 AA batteries 
_Paper towels 
_Machete' 
_Visqueen (pre-cut) 
_Utility knife 
.Garbage bags 
_Purge pump & battery 
_Bailers 
_Nylon Cordage 
_5-gal. Plastic purge buckets 
.Stainless steel Weights 

(For unweighted PE bailers) 
_Backpack frame 
_Fishing gear 

^Treble hooks & weights 
Fishing line 

_ Flashlight & batteries 
_ Fluorescent flagging 

OTHER 
GENERAL SAMPLING EQUIPMENT: 

Rain Canopy & Poles 
Aluminum Foil 
Binoculars 
Shovel 
Trowel/Sampling Spoons 
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C. PROCEDURES 

1. Field QA/QC 

a. Prevention of Cross-Contamination 

1. Clean protective gloves (e.g.. nitrile. latex, vinyl, neoprene, or other 
chemical resistant gloves) will be worn when working with the 
water level indicator, bailers, pump, or any other equipment that 
comes into contact with groundwater. The gloves ser\'e to prevent 
cross-contamination between wells and also to protect the sampler. 
Gloves will be discarded after each monitor well and also if the\ 
become visibly contaminated or damaged diu-ing sampling. 

2. Purging and sampling equipment that will be used in the monitor 
wells should never be placed directly on the ground. Plastic 
sheeting ("Visqueen") should be placed on the groimd near the 
monitor well to provide a clean working area to place equipment 
and instruments and to prevent the suspension (if using a bailer) 
from accidentally touching the ground. This plastic sheeting is not 
for the sampling crew to step on. Bailer line should be kept off of 
the ground/Visqueen by using an electric cord reel or looping the 
line around the thumbs as it is pulled out of the well. All 
equipment should be kept in its cover or container until it is time 
to be used. However, once used, it should not be placed back into 
its container or case imtil decontaminated. 

b. QA/QC Samples 

1. All QC measures should be performed for at least the most 
sensitive chemical constituents for each sampling date. 'These 
samples are collected, preserved and submitted for analyses as any 
other sample, for selected parameters. Analyte-free 
distilled/deionized (Dl, hereafter), water or Nanopure water 
obtained from the organic lab must be used for field blanks. 
Background samples and VOC lab trip blanks are mandator}' for 
every sampling u-ip unless there is no background well to sample 
or VOC samples are not being collected. Other appropriate QA/QC 
samples should be collected if needed. This must be coordinated 
prior to the site visit. 

2. The appropriate paperwork and chain of custody forms must be 
utilized for QA/QC samples. 
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3. Background Samples (Mandatory) 

A background sample should be collected from a mon:itoring well 
that is upgradient from the source of contamination that is the 
target of the investigation. Sometimes the well that has been 
designated as upgradient is not truly upgradient and sometimes this 
is not known imtil a review of the analytical results or field 
measurements has been conducted. The background sample should 
be collected fi-om the same acjuifer or zone being monitored b>- the 
downgradient monitoring wells. 

4. Lab Trip Blanks (Mandator>) 

Trip blanks are used as a control sample to determi:[te potential 
VOC contamination from the containers themselves or the 
atmosphere during sample shipment and storage. Tbie lEPA lab 
will provide VOC trip blanks with sufficient notice. They will 
accompany the sample botties and samples at all times until they 
are delivered to the lab. Tiip blanks are not to be opened in the 
field. One set of VOC trip blanks (two 40ml vials) will be 
submitted with samples eich day that samples a:[e collected 
(USEPA, 1992) and for every 10 samples. For example, if 11 
VOC samples are collected in one day, two sets of voc: trip blanks 
should be submitted to the lab. Label the trip blanks mth the date 
they were used if turning in more than one days worth of trip 
blanks. 

5. Field Duplicate for Matrix Spike (Mandatory if using the 80-oz 
amber semi-volatile botUe). ITiis is a semi-volatile sample collected 
simultaneoush- with the primary sample at the upgradient well or 
the well that is expected to be the least contaminated. These are to 
be collected if using the 8O-02 amber glass bottle for semi-volatile 
analysis. If using tiie 1 gallon amber glass bottle, there is sufficient 
sample to run the matrix spke and an additional bottle need not be 
filled. 

6. Field blanks (not mandatory, site-specific): 

A. Field Equipment Blzinks (also referred to as method blanks, 
rinsate blanks) 

These are samples tliat are collected to verify the adequacy 
of decontamination efforts. The project manager should 
decide whether these blanks are needed. Whenever non-
dedicated sampling equipment is used, equipment/field 
blanks should be collected. An equipment/field blanks is 
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obtained by passing analyte-free, Dl water through a 
cleaned sampling apparatus (pump, bailer, filtration 
equipment, etc.) And collecting it in a clean sampling 
bottie. This blank is used to assess the effectiveness of die 
contamination procedures implemented between samplmg 
locations. Ideally, equipment blanks should be collected 
after sampling the well(s) that historically show(s) highest 
levels of contamination. They should be collected at a 
frequency of one blank per 10 samples (Ohio EPA. 1995). 

B. Field (air) Blank 

To assess the potential contribution of airborne 
contaminants present in ambient air to groundwater samples 
being collected. Use an empty preserved VOC bottle and 
pour lab prepared analyte-fiee Dl or Nanopure water into it 
and submit like any other sample. 

c. Calibration of Equipment 

Personnel should read the instructions prior to using anv of the 
instruments. 

The pH, specific conductance or millivolt, temperature meters will be 
calibrated in the field once per day in accordance with manufacturer 
guidelines which are to be kept with the equipment. This will be 
documented in the field notes. The meters(s) should be recalibrated if an 
apparent erroneous reading is obtained. If the meter carmot be recalibrated 
to meet the manufacturer's accuracy specifications, repair may be 
necessary. 

The direct reading monitoring equipment (H-Nu. DLlOl, TVA, Passport, 
etc.) will also be calibrated according to manufacturer's specifications and 
this will be documented. 

2. Approaching the Well 

If driving a vehicle to die well, the vehicle must be turned off and the exhaust 
vapors allowed to dissipate before uncapping the well. 

a. Open protective outer casing of the well while standing crosswind or 
upwind from the well. The area around the headspace of the well will be 
monitored for organic vapors. Depending on the site-specific factors 
involved, one or more of the following instruments may be used: DLlOl, 
PID, CGI, OVA, TVA, Passport personal monitor. The project manager 
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must decide which instruments to use prior to the sampliniz event. The 
instruments must be calibrated in accordance with m<mufaciurers 
instructions. 

b. After taking the reading of the air a-ound the outer casing, remove the well 
cap. Place the instrument probe near the opening of the well and obser\'e 
the response of the instrument. The response will be observed for 
approximately one to rwo minutes or until the reading stabilizes. 

c. The type of response will be recorded, as to whether it was immediate, 
gradual, or none. Record the units or percent (%) reading. If no reading 
above background is recorded then proceed with the next activities. If 
there is a reading encountered above background, this reading will be 
taken into consideration when determining the level of respirator, 
protection required. The level of protection to be used while approaching 
the well should be determined prior to the sampling inspection, especialh 
in the case of a leachate monitor well, which may have landfill gas 
emanating from it. 

3. Inspecting the Well 

Each well will be visually inspected and the physical integrity ascertained by 
actually touching the inner cashig to se<; if it moves (while wearing protective 
gloves). These observations will be documented. Factors to be \erified in the 
inspection of the well are outlined on the attached, monitor well field inspection 
checklisL (optional), included as Attachment 2. The condition of each well should 
be documented with a photograph. 

4. Static Water Level & Total Depth Measurements 

a. Static water level measurements in all wells are to be talcen within the 
shortest possible time of each otlier, and prior to purging the wells. 

b. Measurements are taken by starting at the least contaminated well and 
proceeding in order of increasing contamination. If no contamination has 
been detected in the past, or this information is not available, measure the 
upgradient wells first. 

c. If the wells have vented caps (the cap or inner casing has been drilled or 
notched, or the cap fits loosely enough that the air column in the well is 
in communication with the atmos;phere), the water level measurements may 
be made as soon as the headspace has been monitored for organic vapors. 

D ^ If the wells caps are not vented, the water level must be allowed to 

stabilize to obtain accurate readings after removal of the cap. The time 
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span required for the water level to stabilize could range from a few 
minutes to a few days, depending on the geologic material the well is 
screened in. ASTM Standard D4750 describes hou to deiennine a 
stabilized liquid level. If water level measurements will be used for 
collecting groundwater gradients and flow direction, the most accurate 
readings possible must be collected. For purposes of calculating well 
purge volume, allow the wells to stabilize 5 mii\utes. 

d. If a dedicated bailer is being stored in the well (you should ask 
owner/operator about this prior to the site visit), you must do one of two 
things, depending on whether the bailer is stored above the water column 
or below. If the bailer is stored above the water column, remove the bailer 
and take your water level measurement. If the bailer is being stored below 
the water column, try to collect the static water level measurement prior 
to removal of the bailer. If this cannot be done, remove the bailer, lei the 
water level stabilize, and take the water level measurement. 

e. Water level measurements are taken with an electronic sounder/tape. 
Measurements are to be made to the nearest htmdredth (0.01) of a foot 
following these steps: 

1. Set the sensitivity according to manufacturer's specifications (high 
for clean water, low for highly contaminated water or leachate). 

2. Prior to inserting the probe of the water level indicator, rinse it 
with distilled water. 

3. While wearing protective gloves, slowly lower the probe in the well 
until the buzzer sounds. 

4. Raise the probe until the buzzer ceases. ' 

5. Slowly lower the probe until contact is just made. Repeat this until 
a confident reading is obtained (measure it at least three times). 

6. Holding the probe cable at the side of the inner casing, which 
serves as a reference point for measurements, note the point on the 
cable adjacent to the top of the inner casing. 

7. Record the water level measurement. 
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or 

The electric water level indicator v/ill not respond to an oil layer floating on the 
water. Thus, the liquid level determined will be difTerent than would be 
detennined by a steel tape or an inter&ce probe. The difference depends on hou 
much oil is floating on the water (ASTM D4750). 

In clean wells or wells with only dissolved contamination, measure 
the total depth of the well with the water level indicator. Use a 
graduated, weighted line or the electric water level mieter with the 
sensitivity turned ofl; Lower the probe into the well. With the probe 
just touching the bottom of the well, measure the depth using the 
same procedure as for static water level measurements and record the 
measuiemenL This method of measurement is not accurate to the 0.01 
foot. This measuitment may indicate if siltation has occurred. 
However, keep in mind that the water level indicator is not intended 
to be an accurate way of measuring total depth. 

For highly contaminated wells, or leachate wells, DO NOT LOWER 
THE WATER L E W L PROBE BELOW THE LIQUID LEVEL. 
Use a reusable stainless steel weight tied to a disposable suspension 
line, such as nylon cord, to detect the bottom of the well. 

A. Slowly lower the weight into the well until liie bottom is 
detected. 

B. With the line taut, mark it against the reference: point (top of 
irmer casing) or grasp the line at that point and pull the line 
out of the hole and mark it where you are holding it. Mark it 
with a China marker or other type of marker (this pan of the 
line never touches tine groundwater). 

C. Recover tiie line and weight from the well and accurately 
measure the length of line below the mark. 

D. Discard the line and thoroughly clean the weighit before reuse. 

9. Thoroughly clean the probe with Liquinox and Dl water as the line 
is being reeled out of the well. 

10. Change protective gloves between wells. 
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5. Calculation of Water Volume in Casing ^ 

a. To calculate die volume of water in die well casing, you need to know: 

-Inside well casing diameter. 

-Total deptii of well measured from a specified point, usually marked at the 
top of the irmer casing. 

-Static water level depth measured fiom the same specified point. 

-Linear feet of water in the well (total depth - static water level). 

b. Using die table on die following page, calculate the static volimie of water 
in the well using the following formula: 

Casing volume = Linear feet ofwater in the well (X) Gallons of water 
per foot of depth 

Example: 

Inner well casing diameter = 4 inches 
Conversion factor for a 4-inch well (from table):0.653 g/ft. 
Static water level depth = 25 feet 
Total deptii of well = 40 feet 
Linear feet of water in die well (40' - 25') = 15 feet *• 

Casing volume == 15 feet (X) 0.653 gallons 
ft. 

Casing volume = 9.8 gallons 

" ^ The volume of water detemiined through this calculation is considered one well 
(casing) volume. A well volume is the water that is contained within the inner casing 
of the well. 

This well volume will be needed in the next section entitled "Purging the Well". The 
volume ofwater purged from the well must be recorded. 

Also included on the next page is a "quick glance" table of gallons ofwater in a 2-
inch well based on the linear feet of the water column (total depth minus static water 
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level depth). 

Conversion Factors to Calculate 
Well Casing Volume (gallons) 

Gallons of Wateir in a 
2-inch Diameter W ell 

Diameter of 
Casing or Hole 

(Inches) 

I 

1.5 

2 

2.5 

.3 

3.5 

4 

4.5 

I 5 

5.5 

6 

7 

8 

9 

10 

11 

12 

14 

16 

18 

20 

IT 

24 

26 

28 

30 

32 

34 

36 

Conversion 
Factor 

(Gallons per Foot) 

1 0.04) 

0.092 

1 0.163* 

0.255 

0.367 

0.500 

0.653 1 
0.826 

1.020 

1.234 

1.469 

2.000 

2.611 

3.305 

4.080 

4.937 

5.875 

8.000 

10.44 

13.22 

16.32 

19.75 

23.5 

27.58 

32.00 

36.72 

41.78 

47.16 

52.88 1 

Linear Feet of 
Water Column 

! 0.5-

1.0-

1.5' 

2.0" 

2.5-

3.0-

3.5' 

4.0' 

4.5' 

5.0' 

5.5' 

6.0-

6.13'** 

6.5-

7.0-

7.5' 

8.0" 

8.5' 

9.0' 

9.5' 

10.0' 

10.5' 

Il.O' 

11.5' 

1 12.0' 

12.5' 

13.0' 

13.5' 

14.0" 

Volume of 
Water 

(Gallons) j 

0.08 

' 0.163 

0.245 

0.326 

0.408 

0.489 

0.571 

0.652 

0.734 

0.815 

0.897 

0.978 

1.0 1 
1.06 

1.14 

1.22 

1.30 

1.30 

1.47 

1.55' 

1.63 

1.71 

1.79 

1.87 

1.96 

2.04 

2.12 

2.20 

2.28 1 
'Luvear ft of witer in lite welt X .163 (2-<n well) 

' Gallons of waur in the well (One cising volume) 
" L m e v feet of w u a column •- 6.13' (2-in 
well) • Gallons of water in the wcW (One 
well volume) 
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Purging 

a. General Procedures for All Monitor Wells 

Purging is necessary because a ground-water sample must be representati\'e 
of formation water. Water tiiat has been standing in a well is t>picall> not 
representative of formation water because water in the well abo\'e the well 
screen is not free to interact with formation water, is in contact with well 
construction materials (casing) for extended periods of time, is in*direct 
contact with the atmosphere, and is subject to different chemical equilibria. 
Rust and scale from the monitoring well can interfere with lab anal>'sis. A 
field study by Barcelona and Helfrich (1986) concluded that purging of 
standing water from the well was the dominant factor affecting precision of 
sampling results (Nielsen et al, 1991). Robin and Gillham (1987) showed 
that ground water moves through the screened portion of a well with little 
interaction or mixing with stagnant water in the overiying well casing. 
Similar snidies by Powell and Puis (1993) supported this observation. Water 
in the screened area and sandpack is fiee to interact with the formation water, 
(Herzog et al. 1988; Nielsen, 1995). 

A bailer or pump may be used to purge the well of stagnant water (water in 
the casing above the screened zone). These procedures do not dictate what 
type of equipment to use for purging and sampling. That decision should be 
made ahead of time by the project manager. Figures 7.1, 7.2, and 7.3 provide 
examples of some purging equipment. * 

1. Purge 3 to 5 well volumes from the well. In low recharge wells, 
purge down to a few inches below the top of the screen and 
commence sampling, (Nielsen, 1995). Dewatering the screen and the 
gravel pack should be avoided to minimize aeration/oxidation effects 
on water chemistrj', and to minimize turbulence and turbidity of the 
sample, (Barcelona, 1985b; Kaminski, 1994; Nielsen, 1995; USEPA, 
1992, pg. 7-8; USEPA, 1993, pg. B-5). The deptii of the depth of the 
bailer in relation to the depth of the screen will need to be monitored. 
This is accomplished by calculating the depth of the screen from the 
top of the casing and tieing a knot in the bailer cord to represent that 
depth (taking into account the length of die bailer). If deptii to top of 
the screen is not known, make an estimation. Sampling for VOCs 
may commence immediately after the water level is lowered down to 
die screen area. The water level may be lowered below the top of the 
screen after VOCs are collected. 
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| / It is impossible to not allov/ the water level in a wate:r table well (a 
well screened across the \̂ 'ater table) to fall below the top of the 
screen because the static water level is already below die top of the 
screen prior to purging, if screened properly. It is recommended that 
these wells be purged a minimal amount, such as one well volume. 
since there is no stagnant water column above the well screen. 

2. Purge from the top of the static water level, so that mixing of the 
water in the screened zone with the overiying stagnari zone is kept 
to a minimum. Lov/er the purging device down the wel 1 as the water 
level drops, stopping just b«:low the top of the screen. 

3. The rate at which wells are purged of stagnant water should be kept 
to a minimum and should not exceed the rate at which the well was 
originally developed, if this is known. This is more of a concern 
when purging high yield wells with a pump. 

4. Frequently, facilities have dedicated bailers and line that are left in 
the well. It should l̂ e decide:d ahead of time what steps will be taken 
if dedicated equipment is found in the well. It is not always advisable 
to use this dedicated equipment, depending on its condition. 
Frequently, disposable bailers are left in the well and re-used by 
facilities. This is not what tliey were intended for and are sometimes 
very dirty. If these are found in the wells, do not re-use them. 

5. Plastic sheeting should be placed around the well to lay equipment 
on. Care should be taken not to step on plastic sheet:ing with dirty 
boots. Contact between iJie plastic sheeting and the bailer and 
suspension line should be kept to a minimum. 

6. Great care must be taken when setting equipment around a 
monitoring well. Electronic equipment is very sensitive to humidity 
and moisture. Some equipment, such as the pH meter, will be ruined 
if one drop of water lands on it in the wrong spot. Cut the plastic 
sheeting large enough to be able to set equipment a sufficient 
distance from the well so tiiat splashing will not affect it. 

7. Where dedicated equipment is not used, purging should commence 
from the least contaminated well to the most contaminated well, 
whenever possible. Somet:imes return trips will be needed to collect 
the entire sample because recharge is so slow in certain wells. Steps 
to protect against cross coiiitaminations should always be practiced. 
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8. Deposit purge water into containers of known volume, such as >-
gallon buckets, in order to measure how much water has been purged. 
Record tiiis for each well. Disposition of die purge water will be 
determined on a site-specific basis. 

9. If using a pump or non-dedicated or non-disposable bailer. 
decontaminate them between wells. For decontamination guidelines 
refer to ASTM, 1992 and USEPA. 1992. 

Note: There is sometimes a fine line between very low yield wells and dr\-
wells. If the well continuously does not yield enough water to collect 
a full sample vrithin 24 hours, this well could be considered 
inadequate or "diy". This should be noted and discussed uith the 
project manager and/or permit reviewer. Most facility permits state 
that if a monitor well is consistentiy dry, then the well needs to be 
replaced. Document the beginning water level and obser\'e the 
recharge capabilities of each well. 

b. Purging with Bailers 

1. Always purge from the top of the static water level when using a 
bailer. 

2. The bailer must be lowered and pulled out as slowly as possible. It 
should be lowered slowly to prevent potential redevelopment and to 
minimize disturbance and aeration of the water column. It should be 
submerged only to a depth necessary for fill (during purging) and 
should be removed in a manner that causes as little agitation as 
possible. A bailer and cable should never come in contact with the 
ground (Ohio EPA, 1995, pg. 10-17; USEPA, 1992 pg. 7-19). 

J . Do not "milk" the well by repeatedly and swiftly pulling the bailer up 
through the water column. This does not make the water enter the 
well any faster. It only serves to stir up sediments, yield a turbid 
sample, and possibly overdevelop the well. 

Tie die suspension cord to the bailer witii a very secure knot. Tie the 
end of the suspension line around the wrist for added protection. 
Refer to die discussion of "Lost Bailers" at tiie end of tiiis section for 
retrieval procedures. 
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5. If it is necessary to tempoL-arily leave the well during purging or 
sampling, store the bailer above the water level or above the point to 
which the water level is expected to rise, keeping the suspension line 
clean. 

To accomplish this, follow these steps: 

a. Cover the lockplate of the protective casing with a clean 
paper towel or latex glove. Wrap the bailer's suspension line 
securely around it several times, so the bailer will not fall 
down the well. 

b. Place the rest of the line in a plastic bag (food-grade) for 
protection. Tie of* the top of the bag or use the ziplock 
feature and place it inside the protective casing. 

c. Place the lid back on the well loosely. If the well is going to 
be left unattended for a short while, re-lock the well. 

There are other ways to accomplish this, but the main idea is 
not to let the bailer sink down through the column of water 
and to keep the bailer and the line clean and off of the ground. 
If the well has no protective casing, the bailer and line may be 
stored in a clean 5-gallon bucket until it is used for sampling. 

c. Purging with Pumps 

1. Slowly pump stagnant water from the top of the water column and 
lower pimip down as water level drops. Pumping rates during 
purging should be kept at a minimum. This will vary depending on 
the type of pump a'jed. Excessive rates may result in the introduction 
of groundwater from zones above or below the well screen, which 
could dilute or inc;rease contaminant concentration of samples (Ohio 
EPA, 1995). Purging may cease when 3-5 well volumes have been 
removed or the v âter level is just below the top of the screened 
interval. 

2. For low yield wells (wells dial would go dry with a bai ler, if allowed) 
placement of the pump iniake near the top of the screen for purging 
is adequate, if all of the stagnant water is removed above the pump. 
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3 Decontaminate any non-disposable, non-dedicated pump equipment 
between wells. Referto ASTM, 1992, and USEPA. 1992. 

4. Always shut off pump immediately when it is drawing air. 

5. Some pumps are not made to pump extremely contaminated water 
(example: gas or diesel) and doing so could shonen the life^of the 
pump. Check the manufacturer's specifications regarding this and 
other operating procedures. Follow the manufacturer's instructions 
regarding operation of any control mechanisms. 

6. Micropurge Technique: Recent studies have indicated that low 
rate/low volume purging and low rate sampling at the screened 
interval using dedicated bladder or electrical submersible pumps is 
a viable alternative to traditional purging methods (e.g.. 3-5 well 
volumes). Bailers and non-dedicated pumping equipment can not be 
used with this technique because they pass through the stagnant water 
column causing mixing. Micropurge may offer advantages in deep 
wells equipped with dedicated pumps, that would yield large amounts 
of purge water under traditional purging methods. USEPA (1992) 
recommends that a packer be placed above the screened interval to 
ensure that "stagnant" casing water is not drawn into the pump. For 
more information on the micropurge technique refer to U^EPA. 
1992, pg. 7-8; Kearl. et al., 1994; FERMCO, 1993; Barcelona, et al. 
1994; Robin and Gillham, 1987; Puis and Powell. 1992 & 1993. 

e 
THE WELL SHOULD BE SAMPLED AS SOON AS POSSIBLE 

AFTER PURGING IS COMPLETED 

7. Sample Collection 

a. Thoughts on Sampling Devices 

Bailers or pumps, designed for groundwater sampling, may be used for 
sampling. This document does not dictate what type of sampling device to 
use. There is no one perfect sampling device for all parameters. All cfevices 
will alter tiie sample to some degree. Just tiie mere process of bringing the 
water to the surface changes die water chemistry. The decision as to what 
type of sampling device to be used must be made by the project manager, 
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including whether to use EPA equipment or equipment supplied bs the 
facilit}-. This decision is dependent on the data quality objectives set for the 
project, the quality/cleanJiness of the facilit>'"s equipment and the 
owner/operator degree of cooperation. Figures 7.1, 7.2, and 7.3 provide 
some examples of sampling devices. Some examples of references that 
discuss advantages and disadvantages of sampling with variious types of 
pumps and bailers include: Ohio EPA, 1985; Nielsen, 1991; USEPA. 1992: 
Barcelona, et al, 1985b; ASTM Standard D4448. 

Keep in mind the following from tlie Nielsen Environmental Field School 
Course: 

1. Some pumps are not appropriate for sampling for volatile organic 
compounds. Beware of manufacturers that advertifie "USEPA-
approved" for VOC sampling;. Do not believe this because the pump 
might not be reliable at all for sampling VOCs. There i-ire no pumps 
that are ofBcially "afjproved" for sampling VOCs, because there is no 
official approval process. Slome pumps are less suitable or reliable 
than others and the above-referenced documents give some general 
recommendations regarding suitability. For example, some electrical 
submersible pumps draw the water in with a negative pressure then 
push it (positive pressure) thiough the impellers at rates up to 23,000 
RPM (110 MPH). Peristaltic, surface centrifugal, and vacuum pumps 
operate by imparting a pressure lower than atmospheric pressure (i.e.. 
suction and vacuum) to lift water to the surface through the tubing, 
which can volatilize the sample. The centrifugal electric submersible 
pump depends on water moving over the motor to cool it. and that 
water eventually becomes the sample. Increased pressure and 
temperature changes should be kept to a minimum because they 
cause degassing, stripping of VOCs and alteration of p.H (which can 
change dissolved metal concentrations). This is not to say that all 
electrical submersible pumps are unsuitable for sampling VOCs. The 
rate of flow must be considered also. Positive displacement pumps, 
(except air-lift) such as bladder pumps are generally suitable for VOC 
sampling. Gear-drive pumps, and some electrical submersible pumps 
may also be considered for VOC sampling, with proper flow rates. 
If you want to use a pump For VOC sampling, (and there are many 
different types on the market), thoroughly research it first. 

2. The most effective and efficient use of a sampling pump is to 
dedicate it to a well. Since the lEPA inspector will not usually be 
using dedicated ssimpling pumps, he/she will have to thoroughly 
decontaminate the pump b;tween wells to reduce the risk of cross 
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contamination and provide for quality control samples to determine 
effectiveness of tiie cleaning procedures. USEPA. 1992. and ASTM 
D5088 contain decontamination procedures. Some pumps are 
difficult to take apart and clean in die field and large amounts of 
decon water will have to be hauled to the site. 

General Sampling Procedures for All Monitor Wells 

1. The monitoring well shall be sampled as soon as possible after 
purging is complete. VOC samples vAW be collected immediatelv. as 
diey only require a volume of 80 ml. If there is not sufficient volume 
to collect the rest of the samples, they should be collected as soon as 
possible and no longer than 24 hours after purging is completed. 
Herzogetal. (1988) concluded that the common practice of next day 
sampling for low yield, slow recovery wells is adequate. For turbid 
wells, the well may be allowed to set for several hours (after organic 
samples are collected), to allow the sediments to settle down to obtain 
a total metals sample. 

2. The water level may be allowed to drop below the top of the screen 
after volatile organic samples are collected because the inorganic 
parameters are less subject to volatilization effects. 

3. Samples should not be transferred from one sample container to 
another as this may result in losses of constituents onto the walls of 
the container or sample aeration, except samples that need to be 
collected in a transfer vessel for field filtering. 

4. Where non-dedicated, non-disposable sampling equipment in used, 
sampling should proceed from the least contaminated well to the 
most contaminated well. If this is unknown, sample the upgradient 
wells first. 

5. Plastic sheeting should be spread on the ground near the well,^f this 
hasn't already been done, or unless impractical. 

6. Clean, chemical resistant protective gloves will be worn by each 
person in the sampling team who will be in direct contact with 
purging/sampling equipment. Each members of the team involved in 
sampling the well will wear clean protective gloves for each well. 
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7. Sampling should not be conducted in the rain urdess some type of 
cover is provided whiich prohibits the precipitation from entering the 
well, bailer, and sample botties. Suggestions: a large umbrella, or 
clean Visqueen or tarp stretched overhead at the sampling area. 

8. pH, conductance, and temperature arc to be measured ."ind recorded 
after the sample is collected. All probes must be thorough!)' 
decontaminated ber.veen wells. 

9. Attachment 3 is an optional form that may be useful in the field for 
recording sampling information. This is one example of how 
information could be recorded, either on the form or in a field 
logbook. 

10. As a rule of thumb, a minimum of two weeks should be allowed to 
pass after installation or well development to samjDle a newly 
installed well. This allows some time for the well to equilibrate 
hydraulically and chemically and recover from well installation 
trauma caused by substances introduced during well installation 
(drilling fluids, seal:s, and b<ickfills). The actual waiting time could 
be several months in fine-g]:'ained formations and days to weeks in 
coarse-grained formations, depending on groundwater velocit)', 
(Nielsen, 1995; Puis and Powell, 1992; Nielsen et al. 1991, pp.456-
461). 

Sampling with Bailers 

1. If the well is a particularly muddy, turbid one, and the bailer is 
visibly contaminated after purging the well, discard (if disposable) 
the bailer and use a new one for sampling. 

2. The bailer must be lowered slowlv into the screened area to collect 
the sample without letting it i:ouch the bottom of the well. The bailer 
should never be dropped into the well, as this will cause degassing of 
the water upon impact (USEPA, 1992). Fines resting on the bottom 
of the well will be stirred up and mobilized if the bailer touches the 
bottom. 

3. Groundwater should be poured directly from the bailer into the 
sample bottles, unless the .sample is to be filtered. Samples to be 
filtered may be collected in a transfer vessel (clean lab bottle). 

September 1996 7.22 



4. Bailers arc not to be reused from well to well unless they are proper! .\ 
decontaminated. If disposable bailers are used, a new bailer is to be 
used for each well. 

5. New nylon cord will be used for each well. Teflon-coated stainless 
steel cable must be thoroughly decontaminated before re-using. It is 
common at industries that have many monitor wells to dedicate n> Ion 
cord or steel cable with a bailer, h is recommended to not use the 
facility's equipment if it is visibly contaminated. ^ 

Sampling with Pumps 

1. If samples are being collected with a pump, consider the following 
factors: 

2. Some pumps are not made to pump extremely contaminated water 
(example: gas or diesel) and doing so could shorten the life of the 
pump. Check the manufacturer's specifications regarding this. 

3. For high or low yield wells, place the pump intake at or just above 
the well screen for sampling. 

4. The flow rate should not exceed 100 ml/min to avoid agitation and 
reduce the loss of volatiles (Barcelona et al. 1985, USEPA) «, 

5. Follow the manufacturer's instructions regarding operation of any 
control mechanisms. 

6. The pump must be appropriate for the sampling objectives and data 
quality objectives. 

7. The pump must be property decontaminated between sampling each 
monitor well. 

Handling Sample Bottles 

1. Protective gloves should be worn when removing lids from preserved 
sample bottles. 
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No sample botties or cleaa sampling equipment w:ill be placed 
directiy on the ground. 

Lids are to be kept on the sample bottles at all times except during 
filling. It is preferable to hold the inside of the lid upside down while 
filling the bottie instead of actually setting it down. Nothing is to 
touch the inside of the bottle^lid except groundwater. 

Botties with presen'atives in them caimot be overfilled or rinsed. 

Don't let the bottles sit in the sim after they are filled. During the 
warm season, as soon as possible, "supercool" the filled bottles b> 
placing them directly on cnuihed or cubed ice. To reduce the chance 
of cross contamination, place the bottles in food-grade: plastic bags 
before setting them on the ice. When they have beerii chilled the\' 
should be placed in their aippropriate coolers with double-bagged 
cubed ice, ice bloclis, blue ice or dry ice. Be careful when using dry 
ice as it can fieeze samples as well as bum you. Be aware that 
methylene chloride has been detected in some blue ice. Reduce 
exposure of bottles to the blue ice by bagging the blue ice, bagging 
the sample bottles with food-grade plastic bags. It is highly 
suggested to always place the VOC vials in food-/:.7ade ziplock 
baggies to protect them fironi the blue ice. 

If you choose to double-bag the ice, remember that ziplock baggies 
will leak. Place the ice in a ziplock baggie and place ti:;at in a tie-off 
baggie to prevent leakage. Coolers that contain samples must be 
filled with new ice daily during warm weather, if sajtnples are not 
delivered on the same day tliey were collected. 

5. A photo should be taken of the sealed sample next to the well. 

f Order of Sample Collection 

1. Samples should be collected and containerized in order of 
volatilization sensitivity of the parameters. VOC bottles should be 
filled first. 

E 7 
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The order of collection for filling samples bottles is as follows: 

1. VOCs 
2. Semi-Volatiles 
3. Phenols 
4. Total Metals* 
5. Cyanide 
6. Unpreserved & UnfiUered Parameters 
7. Total Nutrients 
8. Dissolved Parameters (Inorganics 

to be field filtered) 
9. Collect Field Measurements 

(Ph, conductance, temperature) 

•Collection of Total Metals: If after taking all die precautions during 
purging to avoid agitation of the groundwater, the well is still visibl> 
turbid, die following steps may be taken to reduce ttirbidity^'of tiie 
total metals sample. 

a. The well may be allowed (after collection of VOCs and S-
VOCs), to set for several hours to allow fines to settle in tiie 
well and reduce turbidity prior to collection of the total metals 
sample; OR. 

b. Immediately after VOC and S-VOCs are collected, collect the 
Total Metals sample in an unpreserved plastic sample bottle. 
The Total Metals sample may be allowed to set for several 
hours, (in a cooler on ice or in a refrigerator), to allow the 
fines to settie down and then slowly decanted into a preserved 
sample bottle to be mmed in for analysis. 

g. Volatile Organic Sampling 

Samples for volatile organic analyses are to be collected immediately 
after purging and first in the preferred order of collection. They will 
be taken directly from the sampling device. Use of an interim 
container or transfer bottle is not acceptable. Volatile organic 
compounds and dissolved gases in the stagnant water column in the 
well may volatilize or effervesce in as few as two hours (Nielsen et 
al, 1991) 
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2. When sampling for VOCs, collection, handling, and containerization 
should not take place near a running motor or any t>pe of e.ichaust 
system (Ohio EPA, 1995). 

3. To collect the VOC sample: Tih the 40-ml glass vial and fill it such 
tiiat the water flows very slowly down the inside of the bottle. When 
the bottle is nearly filled, upright the bottle and contmue filling a 
meniscus is formed. Care will be taken not to overfill the VOC vial, 
since it is a preserved bottle. 

4. No headspace will remain in a VOC bottle after it is capped with a 
fluorocarbon-lined cap. To check for air bubbles, turn the bonle 
upside down and lap it gentiy on your palm. If anj' bubbles are 
present, the sample and boti:le should be discarded and the samples 
recollected with a new preserved bottle. The container sihould not be 
"topped-off" to fill the additional head space. The bubble acts as a 
miniature air stripper and could alter the VOC concentration in the 
sample (USEPA, 1992, pg. 7-24; Nielsen, 1995, Ohio EPA, 1995). 

5. Tighten the VOC cap secuiely. Do not over tighten the lid as the 
bottie could break or a leak could be formed. 

6. One set (2 bottles) of VOC trip blanks will accompaniv the sample 
bottles in the field and to tlie lab for each day of sampling and for 
every set of 10 VOC sample.*; (see section B. 1 .b.4.). Unless only one 
set of trip blanks are being submitted to the lab at a time, the blanks 
shall be labeled as to the date they were used. 

7. VOC vials must be placed into food-grade plastic bags before 
placement into a cooler witl-i blue ice. 

8. The use of bottom emptying devices is discouraged. Bottom 
emptying devices are tubes or attachments that come with the bailers 
or can be purchased and ztttached to the bottom of the bailer to 
control flow. They could strip the sample of volatile constituents. 
The preferred method is to pour the sample slowly from the top of the 
bailer (Nielsen, 1995). 

Split Samples 

1. If the owner/operator (o/o), or their consultant, wishes to collect a 
groundwater sample at the same time the lEPA is sampling the 
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monitor wells, tiie resulting sample is called a split sample. The 
details of tiiis type of sampling must be worked out prior to the field 
visit. Things to be considered are: 

a. lEPA is not obligated to provide o/o with sample bottles. 

b. lEPA will not provide lab services for the o/o ponion of the 
split sample. 

c. Transfer vessels will not be used to composite the sample. 
VOC vials should all be filled from tiie same bailer. If this 
cannot be accomplished, alternately fill the lEPA ajjd o/o 
bottles. For die rest of tiie bottles, fill tiie containers 
alternately until both are or split each bailer volume into two 
ponions, one for the EPA bottle and one for o/o bottle until 
the bottles are filled. 

d. If the well is low yield, a true split sample may be impossible 
to obtain. If there is a possibility of inadequate volume of 
groundwater and if the lEPA iiutiated and is conducting the 
sampling, EPA botties will be filled first. If the o/o or the 
consultants are conducting their routine quarterly or semi-
armual sampling, the o/o bottles will be filled first. 

Field Filtering 

a. It is recommended that if metals samples are collected for dissolved analysis 
(field filtered), metals samples should also be collected for total (unfiltered) 
analyses. 

b Groundwater samples below 5 Nethelometric Turbidity Units (NTU) should 
not be filtered (Ohio EPA, 1995, pg. 10-21; Puis and Powell, 1992; USEPA, 
June 1992). If the water exceeds 5 NTUs in turbidity, surburface geology 
should be considered. Field filtration should not be necessary when sampling 
from karst; bedrock with open, interconnected fractures; clean, highly porous 
gravel-to-boulder sized deposits; and any other formation characterized by 
a high degree of panicle mobility (Ohio EPA, 1995). 

c. Samples for dissolved inorganic analysis (metals, chlorides, etc.) should be 
filtered as soon as possible. 
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d. Filtering shall take place in a shaded area if possible. Avoid setting filled 
botties in direct sunlight. 

e. Filtering may be conducted with a peristaltic pump (refer to figure 8.1) and 
silicone mbing as follows: 

^ 1. Attach a .45 or 5 mi(nt)n (̂ un) disposable in-line filter cartridge to the 
tubing. Filter size is dictated by the sampling program, (e.g., RCRA 
or CERCLA, etc.). If the 5 micron canridge is used, an adapter is 
necessary to attach it to the tubing. Note the flow direciion indicated 
by an arrow embossed on the side of the cartridge. 

2. The cartridge must be pre-conditioned by flushing it with about 8 to 
16 oz. of distille(d/deioni2Kd water or groundwater, to remo\'e 
potential residues from the manufacturing process and to eliminate 
channel flow through the filter. If it is flushed with Dl water, the Dl 
water must be completely flushed out with groundv,ater prior to 
filtration of the sample. 

3. If filtering the following groundwater samples, filter them into their 
appropriate pre-labeled bottles in the following order: 

-Metals 
-Nutrients 
-Others: Chloride, fluoride, sulfates, alkalinity 

4. Place the filled bottles into a cooler with ice or blue ice as soon as 
they are collected and/or after they are photographed. 

5. Discard the used filter cartridge and use a new one for each different 
monitor well sample. 

6. Change the silicone tubing between filtering samples from different 
wells. 

9. Lost Bailers 

a. If a bailer is lost down a well, a fishing kit consisting of heavy fishing line, 
large treble hooks, and weights (preferably stainless steel), should be used to 
"fish" h out. Such a kit should be included as standard equipment so time is 
not wasted going to a store to buy i:he necessary gear. 
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b Attach die hook and weight to tiie line and lower die line into the well to the 
approximate deptii of tiie bailer. Work it up and down until you have caught 
die bailer. 

c. Lightweight polyetiiylene and teflon bailers are easily fished out of a sljallow 
well, unless they are smck. It is much more difficult to fish out a heax '̂ 
stainless steel bailer or a bailer in a deep well. 

d. Dropping the bailer allows it to sink to the bottom of the well, stirring 
sediments on the bottom, and increasing the turbidity of the sample. 
Precautions should be taken to avoid losing a bailer. Tie ver̂ ' secure knots 
when attaching die nylon cord to die bailer and tie the otiier end to your wrist 
while using the bailer. 

e. If a bailer consistentiy gets "hung up" on the inner casing of the well, it can 
get lodged (possibly permanentiy) or the bailer line can break. If this 
situation occurs, switching to a smaller diameter bailer or different 
purging/sampling device is advisable. 

10. Documentation of the Sampling Event Sh 

The information listed below should be logged in the field for each day of the 
sampling event. Attachments 2 and 3 are optional forms that may be useful in the 
field to help document some of this information. 

1. A chronological listing of significant site events and sampling team 
activities. 

2. Air temperature, wind direction, recent rainfall, presence of ponded water. 

3. Names of sampling team members, facility representatives and officials. 

4. Results of each monitor well inspection (i.e.: was well locked?, degradation 
of casing; ponded water around well; evidence of heaving or subsi(ience; 
vented caps and drain hole present?). Refer to Attachment 2 for a monitor 
well inspection checklist. 

5. Identification number of each monitor well. 

6. Direct reading instrument measurements around well head. 
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7. Diameter of well and purge volum e calcidations. 

8. Static water level and total depth of well measurements. Note if siltation has 
occurred. 

9. Well purging procedure and type of equipment used, date and time. Name of 
person who purged well. 

10. Purge volume and pumping rate. 

11. Measurements of pH, specific conductance or millivolt readings, temperature 
during purging activities, equipment used to collect these mea<;urements. and 
calibration procedures for this equipment. 

12. Physical characteristics of ihe groundwater as it is being purgeid and sampled 
(color, odor, turbidity). 

13. Well recharge rate: fast, slow, dry, etc. 

14. Sample withdrawal procedure and equipment used, date and time of 
sampling, names of samplers. 

15. Types and numbers of sample containers and preservatives used (not 
necessary to log in the field if this information was included in a sampling 
and analysis plan). 

16. Time of filtering/preservaiion of filtered samples and equipment/procedure 
used to filter them and which parameters were filtered. 

17. Parameters requested for jmalyses. 

18. Sample transportation and deliver̂ / procedures. 

19. Photographs of the sample and the sample location and the dire ction and time 
the photo was taken. 

20. Any deviations from the original sampling and analysis plan. 

The above information wrill be compiled and transferred to the appropriate 
forms (e.g.. Chain of Custody Form) and will be included in ti:ie final written 

September 1996 7.30 



sampling inspection report. 
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E. ATTACHMENTS 

1. Monitor Well Inspection Checklist. 

2. lEPA Monitor Well Sampling hispection Form. 
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ATTACHMENT 1 

lEPA MONITOR WELL INSPECTION FORM 

LPC# County 

Cit>/Site Na 

I f i n y problem ii 

M«U/ 

m e 

observed, ilescribe in the comment section and Uke a photo 

LDCk 

m 
f t o c . 

Y/N 

Clawty 

L i h i H i i 

Y/N 

Survn 

YM 

Cap 

W i n 

YM 

Stan*ng 

arPondad 

WMar 

Y/H 

Oratn 

Hat* 

YM 

[rtdawca 

a« 

Coll l i l im 

«20jet<aKtKD)(IU) 

Stafaca 

Saal 

Magrtly 

Samfummtk 

•M.teSiaKSXOKUi) 

E v l d a n c * of C a i i n g 

O M s r t o n b o n o r lack 

of p h y t i c a i I n t t g n t y ? 

(Dwit t . f m : aiainaa. I O O H 7 I 

Iniwr Outer 

w 

«. 
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ATTACHMENT 2 

lEPA/BOL MONITOR WELL SAMPLING INSPECTION FORM 

Well# 

Site 
1 pca 

APPROACHING THE WELL 
Date Inspectors 
Weather 
PID ResDonse 

Other 

INSPECTING THE WELL 
Date inspectors 
Locked? 
Labeled 
Seal 
Cao Vent 
Casinq 
Drain Hole 
Casino 
Ponded Water 
Comments 

WELL MEASUREMENTS 
Date Inspectors 
1. Depth to water from 
MP 
2. Total Depth from 
MP 
3. MSL elevation, top of Measuring 
Point 
4. Elevation of Groundv^^ater (3-1) 

Weather 

_Passporl 

Weather 
Assess Integrity of: 

Surface 

Inner 

Outer 

Weather 

(. 

V 
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PURGING INFORMATION 
Date __lnspectors 
5. Linear Feet of water in well (2-1) 

Weather 

6. Gallons of Water in Well (linear feet X 0.163 = gal. of water in 2-in. Casing) 

7. Total Gallons of water to purge 

8. Gallons of water purged, 
with 

.Dry?_ .Purged 

SAMPUNG INFORMATION 
Date lnspectors_ 
Well Sampled with: Bailer(type)_ 
Rate 

Weather 
Pump (type)_. .Pump 

Parameters 

Organics (VOC & S-

Total Inorganics 

Diss'cWnorganics 

SafTiple 

Date 
Sampte 
Time 

Seal 
Date 

Seal 
Time 

Filter Time 

Temp 

P H _ 

SC or MV 
Total = Not field filtered, Diss'd = Field Filtered 

Photo 

Sample 
Appearance/Notes. 

C;\EPA4312\G 
W\GWSQAT.WPD 
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F. FIGURES 

7a - Disposable Bailer 

7b - Electric Submersible Pimips 

7c -- Suction-Lift Pumps 
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nCURE 7a - DISPOSABLE BAlLER 
p^n cbtck wiU per=:: sii: 

be top 

Dusble 100ft 
poirobylcJie 

E2jy and f « fl"^ ?«««=»» *P 

sally wt=rwd lad pre-dsansd Ball wQ} not reUflowrsjet^ . ^ 
— _«~.—> " v"^'" 

Sur.ii.-d 5 c - : 

i aaad t sp rymi devics isslsisd' 
Castrol Flo» 

Boaois 

(») (b) 

Bajlcn: (m) Sunaanl tvpc; (b) ?Dmt.caurcc type (Cillfaani ct al., 19S3, b^ pcraiuion). 
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FIGURE 7b 

ELECTRIC SUBMERSIBLE PUMPS 

Pumps that Are Configured with sn Electrical Motor Below 
the Pumping Mechanism, Which Drawsj Water into an Intake 
Under Slight Suction, Then Pressurizes it, Either Through 
Centrifugal Force or Positive Displacement, to Drive the 
Water Through a Discharge Line to the Surface. Water 
Passing By/Through the Pump Cools tfie Motor .and 
Lubricates the Pump and Motor Seals. 

Includes Centrifugal Submersible, Gear and Helical Rotor 
(Progressing Cavity) Pumps 

•JMPEJ_LER STAGES 

MOTOR 

September 1996 

ELECTRIC SUBMERSIBLE PUMP 

fNIELSEN, 1995) 

7.39 



FIGURE 7c 

SUCTION-LIFT PUMPS 

Pumps that Operate by Imparting a Pressure Lower Than 
Atmospheric Pressure (i.e. SuctionorVacuum) to Uti 
Water to the Surface Through an Intake Pipe, Tubing or 
Hose. 

Includes Peristaltic, Surface Centrifugal and Vacuum 
Pumps. 
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SECTION VIII: PRIVATE DRINKING WATER 
WELL SAMPLING 

A. REMINDER CHECKLIST 

I. Pre-Sampling Activities 

Assess site hazards, and develop and/or review a safet>' plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles two weeks in advance. Be sure 
to inform the laboratory and bottle preparation staff that your order 
includes drinking water samples. 

Be prepared to sample in extreme weather conditions, if applicable. ^ 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Identifs' local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g.. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Identify private water well users. Obtain required access agreements. 
Schedule convenient time to sample well. 

Prepare your sample containers prior to sampling (label and organize). 
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2. During Sampling Activities 

Note: When sampling potable water supplies, utmost care must be taken to insure 
that samples are representative of the water supply being sam|3led. This is 
important not only from a technical and public health perspective, but also from 
a community relations standpoint. Pcor sampling techniques may result in 
incorrect results (either not detecting a compound which is present or b\ 
contaminating the sample and falisely indicating a compound which is not present). 
If incorrect results are disclosed to the public, it may be impossible to chance 
public opinion when correct results are reported. 

Several rules of common sense i;:an maki; a difference when speak ing to citizens 
and will help avoid additional v/ork in the future. It is important to inform the 
homeowner of ongoing samplmg activities and procedures, to eliminate an> 
confusion they might have, and to ans>ver questions as accurately as possible. 
When sampling residential wells, you ;jre representing the Agency. To earn 
credibility, you must provide the best possible assistance to the resident and 
maintain a professional attitude at all times. 

When communicating with citizens... 

* be honest; admit when you do ncit know an answer to a question; 

* keep explanations simple but not condescending or patroni:iung; 

* speak in a volume appropriate to the situation - oftentimes older persons 
may be hard of hearing; 

* do not make promises you carmot or will not keep. Follow through if you 
promise to provide them with additional information, answers or assistance; 

* maintain control and do not lose your temper despite irritating 
confrontations; remain calm and do not use foul or offensive language; 

* wear anire that is appropriate for the situation: and 

* clean up any mess caused from sampling, i.e. water paper towels and 
disposable gloves. 

Document the sampling event. At a minimimi, include weatlier conditions, 
date, time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encoimtered. 
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Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed and maintain 

chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Measure pH, specific conductance, and water temperature. 

Follow proper procedures to ensure sample is representative of 

groundwater. 

Purge well prior to taking sample. 

Follow proper procedures to avoid air bubbles or contamination of 
samples. 
Have homeowner complete lEPA Private Well Sample Collection Form. 

3. Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEPA warehouse or its place of origin. 

Classify all waste generated (i.e,. IDW = cuttings, rinse waters, baggies, 

contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory'. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

I. 

Seal odorous wastes in a cooler to avoid breathing vapors or odors during 

transportation. 

Clean up any mess you may have made; homeowners will notice. 
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If the homeowner is present, indicate when laboratoiy results will be back. 
Inform him/her IDPH will contact them with results. 

After receiving results, make sure that IDPH follows up witli a phone call 
or lener explaining restilts to citi2ens. 

B. EQUIPMENT 

See equipment checklist below. 
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SAMPLING EQUIPMENT CHECKLIST 

PAPERWORK: 

lEPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Forms 
Cham of Custody Fomris 
Receipt for Samples (RCRA sites only) 
Field Log Forms or Field Log Book 

PROJECT MANAGER: 

Field Logbook 
Aluminum Case (for papervrork) 
Calculator 
Camera 
Pencils & Pens 
China Mariners 
Compass 
Pocket Knife 
Emergency Raingear 
.Paper Towels 
PPE Gloves L XL 
pH Paper 
Decon Spray Bottles: 

Liquinox Solution 
_Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT 

Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbage Bags 
Ram Canopy & Poles 
Nylon Rope 
Water Camers 
Paper Towels 
Duct Tape 
Masking Tape 
Flashlights & Battenes 
Binoculars 
Aluminum Foil 

.Shovel 

FOR DECON: 

Spray Bottles: 
Liquinox Solution 
Distilled/Deionized Water 

1/2-Gallon Jugs: 
HCL; dilute to 5 or 10% 
Liquinox Solution 
Dl Water 

5-GaUon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Bmshes 
Plastic Tubs 
5-Gallon Plastic Buckets 
Garbage Bags 

SEALING & TRANSPORTATION 

Coolers 
leiue Ice 
.Dry Ice 
.Regular Ice 
.Large Liners for Coolers 
_1-Gallon Ziplock Bags 
_Quart Ziplock Bags 
.Large FDA Cooler Bags 
.Evidence Tape 
'strapping Tape 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
pH/Temp/Millivolt Meter 

Battery; 9-volt 
pH Buffers; 4. 7, & 10 

.Trowel/Sampling Spoons 

.Machete 

.Radiation Detector 

.Draeger Pump, Tubes 

PPE, SAFETY & SUPPORT: 

Cleaning & Cooling Water 
Dnnking Water 
Gatorade 
Ice for Drinking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartridges 
SCBAs 
Cylinders 
Field Chairs 
Disposabie Booties 
^Tyvek 
Saranex 
Raingear 
Cotton Coveralls 
Insulated Coveralls 
Steel-Toed/Shanked Boots 
Insulated Pack-Boots 
Hardhat/Face Shields 
Nitrile/Butyl Rubber/Neoprene Gloves 
Glove Liners 
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C PROCEDURES 

Even though the same care and techniques used in other media sampling (i.e.. ensuring 
that all field equipment is available and iin good working order, confirming that sample 
coolers contain sufficient ice or cool packs to chiill all anticipated samples to less than 
four (4) degrees Centigrade for at least twelve hours, completing chain-of-custody forms, 
etc.) are used when sampling private water wells, there are certain additional special 
procedures which shall be used. 

1. Primary groundwater parameters for drinking water samples measured in the field, 
in addition to the specific parameters ordered for laboratory analysis, include pH. 
specific conductance, and water temperature. 

a. Begin with a clean, well-functioning instrument, and calibrate each da>' for 
accuracy by measuring known standiards. Follow the instructions pro\'ided 
with the equipment to ensure proper calibration. 

b. Avoid dehydration of sensors, extreme temperatures, and excessive 
vibration when transporting the instrument to the field. All of these factors 
can affect the sensitivity of the equipment and damage variou:; parts of the 
system. 

2. To ensure that the water sample is representative of the groundwater, you must 
avoid altering the sample with outside soiarces of contamination. 

a. Ask if the owner obtains water from any other sources, i.e. v»,'hether water 
is hauled in. 

b. Wear latex gloves without talc. Latex gloves are also worn to avoid 
burning your hands with the HCL preservative contained in ihe vial when 
filling VOC bottles. 

Note: Oftentimes the homeowner will wonder if his/her dririking wate;r is so badly 
contaminated that we must protect our hands while collecting the sample. 
Reassure the person that the gloves are used to ensure that the sample collected 
is not being contaminated by us or to avoid acid bums from the preservatives. 

c. Collect the sample at a point prior to introduction into a water heater, 
holding tank, cistern, water softener/conditioner, or home filtering system. 

d. Protect the sampling tap from exte:rior contamination associated with being 
too close to the sink bottom or to the groimd. Contaminated water or soil 
from the faucet exterior may enter the bottle during the collecting 
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procedure since it is difficult to place a bottle under a low tap uiihoui 
grazing the neck interior against the outside faucet surface. 

e. Avoid leaking taps that allow water to flow out from around the stem of 
the valve handle and down the outside of the fauceL or taps in which water 
tends to run up on the outside of the lip. 

f Remove any aerator and/or water hose from the tap prior to sample 
collecting. 

To obtain a representative sample from private wells, the wells must be purged 
before the sample is collected. 

a. Open the cold water tap to allow for a smooth flow at a moderate pressure. 
The rate of flow can be measured easily by placing a one-gallon calibrated 
bucket under the tap and measuring the time required to fill the bucket. 
The tap must be allowed to run until the temperature, pH, and specific 
conductivity readings become stabilized to ensure water standing in the 
well or holding tank is removed. 

Often the homeowner will request that you not waste his/her water while 
purging the well. Therefore, you may want to use this nmning water on 
a garden or flower bed. However, the those must be removed prior to 
collecting the sample. 

b. Measure the temperature, pH, and specific conductivity at the initial 
purging, after ten minutes of purging, and again immediately prior to the 
sample collection. ,̂ 

c. Record unusual physical characteristics, color, odor or turbidit}' in the 
groundwater in the field notes. 

d. Do not place the bonle cap on the ground or in a pocket regardless of the 
type of sample bottle being used. 

e. Hold the bottle in one hand and the cap in the other, using care not to 
touch the inside of the cap. 

f. Avoid contaminating the sample bottle with fingers or permitting the faucet 
to touch the inside of the bottle. 

g. Take care when filling any container so splashing drops of water from the 
ground or sink do not enter into either the bottle or cap. 
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h. Do not adjust the stream flow while sampling to avoid dislodinng panicles 
in the pipe or valve. 

4. When collecting drinking water samples for volatile organic chemicals, contract 
laboratories require that the pH of the sample be lowered by the addition of three 
drops of 1:1 hydrochloric acid (HCL) to each bottle. Vials obtained from the 
Bottle Distribution Center already contain the prescribed amount of HCL. Take 
special care when handling the HCL; wear disposable gloves to avoid burning 
your hands. 

a. Carefully fill the vial to slightly above the rim but not enoughi to allow the 
sample to overflow. Overflowing the bottle will result I:,T loss of the 
preservative. 

b. Exercise care not to lose the Teflon liner. 

c. Do not rinse the vial, nor excessively overfill it. There shoulc:! be a convex 
meniscus on the top of the vial. 

d. Check that the cap has not been contaminated. 

e. Place the sample vial on a level surface. 

{. Position the Teflon side of the septum seal directly over top and upon the 
convex sample meniscus. For the best results, lower the cap on to the 
sample - do not place it on the sample sideways; placing the cap on 
sideways will knock off the menisciis and result in air bubbles in the 
sample. 

g. Screw the cap down firmly - do not over tighten and breal;. the cap. 

h. Inven the vial and tap gently on the pahn of your hand. A .successful seal 
is one in which no air bubbles are present in the sample. 

(When collecting drinking water samples for volatile organic contaminants, contract 
laboratories require five 40 ml vials of water sample. Agency laboratory requires two 
40 mi vials) 

i. Pre-label sample bottles appropriately. (Avoid opening permanent or 
magic marker aroimd open sample vial.) 

j . Wipe off the sample container with paper towel. 

k. Wrap each vial with plastic bubble wrap. 
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m. 

Place each set of five into plastic Zip-loc bags and seal baggie with 

evidence tape. 

Place into coolers, ensuring four (4) degrees centigrade is maintained 
surrounding the samples. Do not place vials directly on ice to avoid 
breaking of bottles. 

If air is trapped in the bottle: 

- Open the vial and add a few additional drops of water and reseal the 
bottle as indicted above. If bubbles persist, pour out, obtain a new sample 
bottle, and repeat entire process. 

D. REFERENCES 

American Petroleum Institute. Manual of Sampling Analytical Methods for Petroleum 
Hvdrocarbons in Groundwater and Soil.. 1990. 

GaxretL Peter. How to Sample Groimdwater and Soils. 1988. 

Hanson. David. "Drinking Water Limits Set for 23 More Compoimds." Chemical and 
Engineering News. June 1, 1992; p 23. 

lEPA. A Field Guide for Environmental Sampling. Division of Laboratories.. December 
1991. 

lEPA. Oualitv Assurance/Qualirv Control Procedures fro Groimdwater Sampling. 
Division of Public Water Supply. October 1991. 

lEPA. Users Manual for the lEPA Contract Lab Program. Bureau of Land Pollution 
Control. May 1989. 

U.S. EPA. Existing and Proposed U.S. EPA MCLs in Drinking Water. May 1989. 

U.S. EPA. Groundwater. Volume II: Methodolopv. EPA/625/6-90-016b. July 1991- pp 
45-63. 

U.S. EPA. Handbook for Sampling and Sample Preservation of Water and Wastewater. 
EPA-600/4-82-029 September 1982: pp 262-265, 370-377. 

U.S. EPA. Samplers guide to the Contract I.ahoratorv Program. EPA/540/P-90-006. 
December 1990: pp 10-14. 
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SECTION K : SURFACE WATER 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

Assess site hazards and develop and/or review a safet>' plan. 

Develop and/or review a sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

preclean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 
If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling evenL and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g.. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Become familiar with the impoundmenL such as where the waste enters the 
uniL where the waste exits the unit (if applicable), and accessibility to the 
unit. 

If sludge samples are required, refer to Section X of this document for 
additional guidance. 

Prepare your sample containers prior to sampling (label and organize). 
^ 
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2. During Sampling Activities 

Document the sampling event. At a minimum, include weather conditions. 
date, time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in thie area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed and maintain 

chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample boflJes prior to placement in cooler. 

Sample bottles with preservatives cannot be overfilled (liquid samples). 

Photograph sample containers at sample location. 

3. Post-Sampling Activities 

Decontaminate all field equipment and PPE, if appropriate. in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laborator>'. in 
accordance with BOL SOP for Sampling Packaging and Shipping. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Seal odorous wastes in the cooler to avoid breathing vapors or odors 
during transportation. 

Make sure water reactive wastes are not transported witli water or ice. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste properties (e.g.. liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of 
hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. Refer to the following table to determine equipment needs. 
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SAMPLING EQUIPMENT CHECKLIST: 
SURFACE WATER 

PAPERWORK: 

lEPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Forms 
Chain of Custody Forms 
Receipt for Samples (RCRA sites 

only) 
.Field Log Forms or Field Log Book 

PROJECT MANAGER: 

_Field Logbook 
_Aluminum Case (for paperwork) 
_Calculator 
_Cami>ra 
_Camera Battery 
_Pencils & Pens 
_China Markers 
_Compass 
_Pocket Knife 
_Emergency Raingear 
_Paper Towels 
~_PPE Gloves L XL 
_pH Paper 

FOR DECON: 

Spray Bottles: 
Liquinox Soiutiori 
Distilled/Deionized Water 

1/2-Gallon Jugs: 
HCL; dilute to 5 or 10% 
Liquinox Soiutiori 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckets 
Garbage Bags 

SEALING & TRANSPORTATION 

Coolers 
Blue Ice 
Dry Ice 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quart Ziplock Bags 
Large FDA Cooler Bags 
Evidenci» Tape 
Strapping Tape 

SPECIFIC SAMPLING 

EQUIPMENT: 

Disposable Dippers 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
TVA 

_Decon Spray Bottles: 
Liquinox Solution 
Deionized/Distilled Water 

GENEBAL SAMPLING EQUIPMENT 

Sample Bottles 
Clean Glass Tubes 
Extra Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbage Bags 
Rain Canopy & Poles 
Nylon Rope 
Water Carriers 
Paper Towels 
Duct Tape 
Masking Tape 
Flashlights & Batteries 
Binoculars 
Aluminum Foil 
Shovel 

_pH/Temp/Millivolt Meter 
.Battery; 9-voH 
j ) H Buffers; 4. 7, & 10 
.Radiation Detector 
_Draeger Pump, Tubes 

PPE, SAFETY & SUPPORT: 

Cleaning & Cooling Water 
Drinking Water 
Gatorade 
Ice for Drinking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartridges 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
Tyvek 
Saranex 
Raingear 
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C. PROCEDURES 

Make sure appropriate protective gear is worn and all necessar)' safet>- precautions are 
taken prior to collecting samples. ^ 

1. Liquid Sampling 

Most surface water samples are grab samples and are collected b\' immersing the 
dipper or the sample bottle in the body of water. A sample of a dipper can be 
seen on Figure 9a. 

Note: Samples for VOC analysis are collected first. When obtaining samples for 
volatile organic analysis, it is important to exclude any air space in the top of the 
bottle. However, when sampling running water (e.g., a stream or creek), the order 
in which samples are collected may not be important. 

a. Position yourself to collect sample without taking any unnecessar,' risks. 

b. Holding the end of the rod opposite the dipper, lower dipper until it is 
completely below the surface (or to a specific depth) and collect grab 
sample. If you are standing in a stream or pond, or can get very clo^e to 
the stream or pond, you can fill the sample bottles (with no preservatives) 
directl) from the stream. If not, a dipper must be used. For glass sample 
bottles, a glass dipper must be used. For plastic sample bottles, a plastic 
dipper must be used. 

c. Transfer grab sample to appropriate sample container, continuing until you 
have collected the necessary number of samples for this location. 

d. Remove dipper from the rod and place dipper in a trash bag. 

e. Decontaminate the end of the rod, if necessary, 

f Move to the next sampling location. 

g. Attach another dipper and repeal steps (a) through (e). 

Additional suggestions: 

h. The sample container should be rinsed at least once with the water to be 
sampled before the sample is taken. Be aware that it is fine to rinse the 
bottles that do not have preservatives, but it is not necessary because all 
bottles are supposed to be clean that we obtain for the labs. Obviously, 
bottles with preservatives cannot be rinsed out. 
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i. For sampling running water, the farthest downstream sample should be 
obtained first, then move upstream This avoids contaminating samples b> 
raising the stream turbidity levels. Work from zones of low contamination 
to zones of high contamination. Always stand on downstream side to 
avoid sediment contamination. 

j . To sample a pond or other standing body of water, the sur:race area ma\' 
be divided into grids. A series of samples taken from each grid is 
combined into one sample, or se>'eral grids are selected at irandom. 

k. Stagnated areas or pools in a stream or river might contain zones of 
varying pollutant concentrations, depending upon the physical or chemical 
properties of the contaminants ajid the position of these siagnated areas 
relative to the site. 

1. Avoid excessive agitation of the water since this results in the loss of 
volatile constituents. 

m. Do not sample at the surface unless sampling specificall>' for a known 
constituent v^^ch is immiscible and on top of the water. Invert the dipper 
or sample container, lower it to the desired depth, and hold it at about a 
45° angle with the mouth of the dipper or sample container facing 
upstream. 

2. Sediment Sampling 

Refer to Section X (Sediments). 

D. REFERENCES 

Illinois Environmental Protection Agency, Remedial Project Management Section. 
Methods &. Procedures Manual for Activities Undertaken Under the Preliminar\' 
Assessment/Site Inspection Program. 1987. 

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response. 
Test Methods for Evaluating Solid Waste. Phvsical/Chemical Methods. SW-846, 
Volume 11. Third Edition. 
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E. FIGURE 

9a - Disposable Dip Sampler 
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SECTION X: SEDIMENT SAMPLING 

A. REMINDER CHECKLISTS 

1. P re-Sampling Activities 

Establish purpose(s) of sampling. 

Determine the extent of the sampling effort, the sampling methods to be 

employed, and which equipment and supplies are required. 

Assess site hazards and develop and/or review a safety plan. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off 

Schedule lab time and order bottles two weeks in advance. 
If necessar>', contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 
Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their roles and responsibilities. 

Identify local suppliers of sampling expendables (e.g. ice, plastic bags), and 
overnight delivery services (e.g. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Prepare your sample containers prior to sampling (label and organize). 

During Sampling Activities 

Document the sampling event. At a minimum, include weather conditions. 
date. time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

September 1996 10.2 



Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the airea where the sampling is taking place 
so that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed ,:md maintain 

chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEPA warehouse or its pliice of origin. 

Classify all waste generated (i.e. IDW = cuttings, rinse waters, baggies. 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laborator>'. in 
accordance with BOL SOP for Sample Packaging and Shipping. 

Separate incompatible waste samplers so that they are not tran;:;ported in the 
same cooler. 

Seal odorous v̂ âste samples in a cooler to avoid breathing vapors or odors 
during transportation. 

Transcribe field notes to memorandum form and submit to the Bureau File. 
Include photographs and a sketch of site with sampling locations clearly 
identified. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste propenies (e.g. liquid 
or solid), site factors (e.g. waste accessibility, waste generation practices, and degree of 
hazard), and the analytes to be quantitated (e.g. VOCs or heav>' metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. See attached sampling equipment checklist for a list of the 
equipment used for sampling sediment. 
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PAPERWORK: 

lEPA Identification 
Safety Training Certification 
Lab Phone Numbers 
Site Mao & Directions 
Chemical Analysis Forms 
Chain of Custody Forms 
Receipt for Samples (RCRA sites only) 
Field Loo Forms or Field Log Book 
Site Safety Plan 

PROJECT MANAGER 

Field Loqbook 
Agency Phone Book 
Aluminum Case (for paperwork) 
Calculator 
Camera 
Camera Battenes 
Extro Film 
Pencils & Pens (Waterproof) 
China Markers 
Compass 
Pocket Knife 

1 Emerqencv Rainaear 
Paper Towels 
PPE Gloves L XL 
pH Paper 
Decon Spray Bottles: 

LiQuinox Solution 
Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT 

Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Taoe 
Visqueen (ore-cuti 
Utility Knife or Pocket Knife 
Portable Table 
Garbaoe Baqs 
Ram Canooy & Poles 
Nylon Rope 
Water Camers 
Paper Towels 
Duct Taoe 
Maskinq Tape 
Flashlights & Battenes 
Binoculars 
Aluminum Foil 
Shovel 
Trovrel/Samolino Spoons 
Machete 

SAMPLING EQUIPMENT CHECKLIST 

FOR DECON: 

Spray Bottles: 
Liauinox Solution 
DistilledyDeionized Water 

1/2-Gallon Jugs: 
HCL: dilute to 5 cr 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckers 
Garbaoe Bags 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
TVA 
pH/Temp/Millivott Meter 

Batterer; 9-vott 
pH Buffers; 4.7. & 10 
Radiation Detector 
Draeqer Pump, Tubes 

PPE, SAFETY & SUPPORT: 

Cleaninq & Coolinq Water 
Drinkinq Water 
Gatorade 
Ice for Drinkinq Water 
Hand Soao/GooD 
First Aid Kit 
(nsecfT/ck Repellant 
Sunscreen 
Fire Extinqunshers 
Walkie Talkies 
Full-Face Resoirators 
Canndoes 
SCBAs 
Cylinders 
Safety Glasses 
Disposable Booties 
Tyvek 
Saranex 
Rainqear 
Cotton Cowjralls 
Insulated Coveralls 
Steel-Toed/Shanked Eloots 
Insulated Pack-Boots 

SEALING & TRANSPORTATION! 

,_ Coolers 
Blue Ice 
Dry Ice i 
Requlair Ice 
Large Liners for Coolers 

.1-Gallon ZiplocK Baqs 
_ Quart ZiDlock Baqs 

Tie Wiraos 
Laroe FDA Cooler Bans 
Evidence Taoe 
Straopinq Taoe 
Vermii:;ulite i 

SEDIMENT :>>AMPLING 
EQUIPMEN'r 

Trowel or SCOOD 1 
Thin-V\/all Tube Auqer(sr 1 
Ekman Dredoe 
Ponar Dredoe 
Corinci Device 
Bailer Cord 
Chem Wioes 

* Including handles | 
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C. PROCEDURES 

1. Trowel or Scoop - Surface Sediment Sampling Beneath a Shallow Aqueous 
Layer (Figure 10a). 

a. 
Be certain the trowel or scoop has been decontaminated prior to use. 

b. Remove any debris on the bed of the stream or other water bod>' with such 
tools as a spade, shovel to prepare the surface sediment for sampling, being 
careful to minimize disturbance or the water and sediment. 

c. Using a stainless steel or plastic trowel or scoop, collect a sufficient 
quantity of surface sediment to provide a representative sample. 

d. Collect the first sample for VOC analysis directly from the sampler and 
transfer to the appropriate sample container(s). 

e. When analyses are required for parameters other than VOCs. mix the 
remainder of the collected sediment to obtain a homogeneous sample, then 
transfer to the appropriate sample containcr(s). 

f Return the imused portion of the sample to the sampling point. 

g. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

Thin-Wall Tube Augers - Surface Sediment Sampling Beneath a Shallow 
Aqueous Layer (Figure 10b). 

a. An acetate core may be inserted into the auger prior to sampling, if 
characteristics of the sediments or body water warrant. By using this 
technique, an intact core can be extracted. 

b. Insert the auger into the material at a 0- to 45» angle to minimize spillage 
of the sample. Extraction of samples may require tilting the sampler. 

c. Rotate the auger once or twice to cut a core of material. 

d. Slowly withdraw the auger, making sure that the slot is facing upward. 

e. Collect the first sample for VOC analysis directly from the auger and 
transfer to the appropnate sample container(s). 
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f. When analyses are required for j^arameters other than VOCs. mix the 
remainder of the collected sediment to a obtain a homogeneous sample, 
then transfer to the appropriate sample container(s). 

g. Return the unused portion of the sample to the sampling point. 

h. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

Augers and Thin-Wall Tube Samplers - Deep Sediment Sampling Beneath a 
Shallow Aqueous Layer (Figure 10b). 

a. Attach the auger bit to an extension rod. then attach the "T" handle to the 
extension rod. 

b. Clear the area to be sampled of any surface debris using a spade or shovel 
being careful to minimize the diiJturbance of the water and bed of the 
water body. 

c. Begin auguring, periodically removing any accimiulated sediment from the 
auger. 

d. After reaching the desired depth, slowly and carefully remove the auger 
from the boring. When sampling directly from the auger, collect the 
sample after the auger is removed from the boring and proceed to step (1). 

e. Remove the auger tip from extension rods and replace with a pre-cleaned 
thin-wall tube sampler with the proper cutting tip. 

f Carefully lower the tube sampler down the borehole, being careful to not 
scrap the borehole sides, and gradually force the tube sanipler into the 
sediment DO NOT HAMMER THE EXTENSION RODS TO 
FACILITATE CORING SINCE THE VIBRATIONS MAY CAUSE 
THE BORING WALLS TO COLLAPSE. 

g. Remove the tube sampler and imscrew the extension rods. 

h. Remove the cutting tip and core irom the device. 

i. Discard the top of the core (approximately one (1) inch), up-hole material 
collected by the tube sampler prior to reaching the collection point. 
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j . Collect the first sample for VOC analysis directly from the sampler and 
transfer to the appropriate sample container(s). 

k. When analyses are required for parameters other than VOCs. mix the 
remainder of the collected sediment to a obtain a homogeneous sample. 
then tiaiafer to the appropriate sample container(s). 

1. Return the unused portion of the sample to the sampling point. 

m. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

Ekman Dredge - Sediment Sampling from Beneath a Deep Aqueous Layer 
(Figure 10c). 

a. Thread a sturdy nylon rope or stainless steel cable through the bracket of 
an Ekman dredge, or secure the extended handle to the bracket with 
machine bolts. 

b. Attach springs to both sides. Arrange the Ekman dredge sampler so that 
the jaws are in the open position and trip cables are positioned over the 
release studs. 

c. Lower the sampler to just above the sediment surface. 

d. Drop the sampler sharply onto the sediment. 

e. Trigger the jaw release mechanism by lowering a messenger down the line, 
or by depressing the button on the upper end of the extended handle. 

f Raise the sampler and slowly decant any free liquid through the top of the 
sampler over the sampling point, being careful to retain the sediments. 

g. Open the dredge and transfer sediments to a stainless steel or plastic 
bucket. Continue to collect additional sediment imtil sufficient material 
has been accumulated. 

h. Collect the first sample for VOC analysis directly from the sampler and 
transfer to the appropriate sample container(s). 

1. When analyses are required for parameters other than VOCs, mix the 
remainder of the collected sediment to obtain a homogeneous sample, and 
then transfer to the appropriate sample container(s). 
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j . Return the unused portion of the sample to the sampling point. 

k. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

5. Ponar Dredge - Sediment Sampling from Beneath a Deep Aqueous Layer 
(Figure lOd). 

a. Attach a sturdy nylon roi>e or stainless steel cable to the hook provided on 
the top of the dredge. 

b. Arrange the Ponar dredge samplei' in the open position, setting the trip bar 
so the sampler remains open when lifted from the top. 

c. Slowly lower the sampler to jusi above the sediment. 

d. Drop the sampler sharply into the sediment, then pull sharply up on the 
line, thus releasing the trip bar and closing the dredge. 

e. Raise the sampler to the surface and slowly decant any free liquid through 
the screens on top of the dredge being careful to retain sediments. 

f Open the dredge and transfer the sediment to a stainless steel or plastic 
bucket. Continue to collect additional sediment until sufficient material 
has been accumulated. 

g. Collect the first sample for VO(r analysis directly from the sampler and 
transfer to an appropriate sample container(s). 

h. When analyses are required for parameters other than VOCs, mix the 
remamder of the collected sediment to obtain a homogeneous sample, then 
transfer to an appropriate sample: container(s). 

i. Return the imused portion of the sample to the sampling point. 

j . Transfer the sample comainer(5) to a chilled cooler and prepare for 
shipping. 

6. Coring Device - Sediment Sampling from Beneath a Deep Aqueous Layer 
(Figure lOe). 

a. Assemble the coring device by in<«rting the acetate core into the sampling 
tube. 
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c. 

Insert the "eggshell" check valve mechanisms into the tip of the sampling 
tube with the convex surface positioned inside the acetate core. 

Screw the coring point onto the tip of the sampling tube. 

d. Screw the handle onto the upper end of the sampling tube and add 
extension rods as needed. 

e. Place the sampler in a perpendicular position to the material to be sampled. 

f If using the "T" handle, place downward pressure on the device until the 
desired depth is reached. Then rotate the sampler to shear off the core of 
the bottom, retrieve the device and proceed to Step (o) below. 

g. If the drive hammer is selected for consolidated sediments, insen the 
tapered handle of the drive hammer through the drive head. 

h. With the left hand holding the tube, drive the sampler into the material to 
the desired depth being careful to not drive the tube fiirther than the tip of 
the hammer's guide. 

i. Record the length of the tube that penetrated the sample material, and the 
number of blows required to obtain the depth. 

j . Remove the drive hammer and fit the keyhole-like opening on the flat side 
of the hammer onto the drive head. In this position, the hammer serves as 
a handle for the sampler. 

k. Rotate the sampler at least two (2) revolutions to shear off the sample at 
the bonom. 

I. Lower the sampler handle (hammer) until it just clears the two (2) ear-like 
protrusions on the drive head, and rotate about 90'. 

m. Withdraw the sampler by pulling the handle (hammer) upwards and 
dislodging the hammer from the sampler. 

n. Unscrew the coring point and remove the "eggshell" check valve. 

o. Slide the acetate core out of the sampler tube. The acetate core may be 
capped at both ends. Collect the first sample for VOC analysis directly 
from the sampler and transfer to the appropriate sample container(s). 

p. When analyses are required for parameters other than VOCs, transfer the 
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remainder of the sample to a suiinless steel or plastic bucket and mix to 
obtain a homogeneous sample, then transfer to the appropriate sample 
container(s). 

q. Return the unused portion of the sample to the sampling point. 

r. Transfer the sample container(s) to a chilled cooler ai:id prepare for 
shipping. 

D. REFERENCES 

Reproduced in pan from OSWER Directive 9360.4-03. January 1991. 

L. FIGURES 

lOa " Trowel (Scoop) 

10b - Thin-Wall Tube and Bucket Augers 

10c -- Ekman Dredge 

lOd " Ponar Dredge 

lOe -• Coring Device Sampler 
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FIGURE 10a - TROWEL (SCOOP) 
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FIGURE 10b - AUGEI5L SAMPLERS 
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nCURE 10c - EKMAN DREDGE 
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HGURE lOe - CORING DEVICE SAMPLER 
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SECTION XI: LEACHATE SAMPLING 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

Assess site hazards and develop and/or review a safety plan. 

Develop and/or review a sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment: decontaminate or 

preclean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

^ Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g.. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Become familiar with the impoundment, such as where the waste enters the 
unit, where the waste exits the unit (if applicable), and accessibility to the 
unit. 

If sludge samples are required, refer to Section X of this document for 
additional guidance. 

Prepare your sample containers prior to sampling (label and organize). 
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2. During Sampling Activities 

Document the sampling event. At a minimunL include wealJier conditions. 
date, time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in ordw of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed and maintain 

chain of custody. 

Never composite VOC !>amples. 

Wipe off outside of saraiple bottlies prior to placement in cooler. 

Sample bottles with pre:»rvatives cannot be overfilled (liquid samples). 

Photograph sample containers at sample location. 

3. Post-Sampling Activities 

Decontaminate all field equipment and PPE, if appropriate,, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
lEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse v/aters. baggies. 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory, in 
accordance with BOL SOP for Sampling Packaging and Shipping. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Seal odorous wastes in the cooler to avoid breathing vapors or odors 
during transportation. 

Make sure water reactive wastes are not transported with water or ice. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling de\'ices should be based upon waste properties (e.g.. liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of 
hazard), and the analytes to be quantitated (e.g., VOCs or heav>' metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. Refer to following table to determine equipment needs. 
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PAPERWORK: 

lEPA Identification 
Safety Training CeiUfication 
Lab Phone Numbers 
Site Map & Directions 
Chemical Analysis Forms 

only) 

Chain of Custody Forms 
_Receipt for Samples (RCRA sites 

Field Log Forms or Field Log Book 

PROJECT MANAGER 

_Field Logbook 
_Aluminum Case (for paperwork) 
_Calculator 
_Canera 
_Camera Battery 
_Pencils & Pens 
_China Markers 
_Compass 
_Pocket Knife 
.Emergency Raingear 
_Paper Towels 
"pPE Gloves L XL 
J3H Paper 

SAMPUNG EQUIPMENT CHECKLIST: 
LEACHATES 

FOR DECON: 

Spray Bottles: 
Liquinox Sduticm 
Distilled/Deionized Water 

1/2-Gallon Jugs: 
HCL; dilute to J. or 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Soluticm 
Tap Water 

Extra Gallons of Dl Water 
Paper Towete 
Aluminum Foil 
Brushes 
Plastic Tubs 

_5-Gallon Plastic Buckels 
_Gart>age Bags 

SEALING A TRANSPORTATION 

Cooteni, 
Blue ICJB 
Dry lc€; 
Regular ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quart Ziplock Bags 
Large FDA Cooler Bags 
Evident^ Tape 
Strapping Tape 

SPECIFIC SAMPLING 

EQUIPMENT: 

Refer to the <:ippropriate Sampling 
Equipment Checklist referenced. 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 

_Decon Spray Bottles: 
Liquinox Solution 
Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT 

Sample Bottles 
Clean Glass Tubes 
Extra Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Poclret Knife 
Portable Table 
Garbage Bags 
Rain Canopy & Poles 
Nylon Rope 

_TVA 
j)H/Temp/Millivolt Meter 
_Battery, 9-vol1 
j ) H Buffers: 4. 7, & 10 
_Radlation Detector 
_Draeger Pump, Tubes 

_Water Camers 
_Paper Towels 
_Duct Tape 
_Masking Tape 
.Flashlights & Batteries 
_Binoculars 
_Aluminum Foil 
Shovel 

PPE, SAFETY & SUPPOFIT: 

Cleaning & Cooling Water 
Drinking Water 
Gatorade 
Ice for Dnnking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartridges 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
^Tyvek 
Saranex 
Raingear 
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C. PROCEDURES 

Collection of leachate samples may involve the collection of liquid, sediment, sludge, or 
soil samples, depending on where the leachate is found. For instance, if leachate migrates 
from its source, it could come in contact with soil or with a stream. \^'hen sampling 
leachate, it is very important to document the source of the leachate and its flow paths, 
surrounding surface drainage patterns, and locations and flow direction of streams and 
interminent streams. This information is needed to interpret and compare anahiical 
results to appropriate water quality standards. Document the samples \\'ith photos and a 
well-drawn site map with sample locations, leachate flow paths and surface drainage 
patterns. 

Take extra safety precautions when filling sample bottles that contain preservatixes. 
Violent reactions could occur between the leachate and the preservative. Consider using 
unpreserved VOC bottles to avoid loss of volatiles. If unpreserved bottles are used. 
inform the lab and make a notation on the sampling paperwork. For leachates that react 
with the HCL preservative, use a vial without the HCL preservative and label it with the 
words "NOT ACIDIFIED." The lab will then run the sample more quickly to comply 
with the shorter holding time for unpreserved VOC samples. A sample of a vial can be 
seen on Figure 11a. Make sure appropriate protective gear is worn and all necessar\' 
safety precautions are taken prior to collecting samples. 

1. Liquid Sampling 

Refer to Sections IV (Surface Impoundments) and IX (Surface Water) for the 
appropriate sampling technique. The sample collector might consider compositing 
leachate samples if he/she is trying to evaluate compliance with 35 I AC. Part 304 
effluent standards (see Section 304.104). 

2. Sediment Sampling 

Refer to Section X (Sediments). 

3. Sludge Sampling 

Refer to Section X (Sediments). 

4. Soil Sampling 

Refer to Section VI (Surface and Subsurface Soils). 
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D. REFERENCES 

Illinois Enviroimiental Protection Agency, Remedial Project Managemeni Section. 
Methods & Procedures Manual for Activities Undertaken Under the Preliminary 
Assessment/Site Inspection Pro^rram. 1987. 
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SECTION XII: SAMPLING FOR LEAD-BASED 
PAINT CHIPS AND DUST 

The following procedures are recommended for the investigation of complaints related to the 
uncontroUed removal of lead-based paint from exterior surfaces such as water towers, bridges, 
homes, and commercial buUdings. If further guidance is needed, please contact Conme Sullincer 
with the Office of Chemical Safety at 217-785-0830. 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

Review the site safety plan (SSP) if one exists. If a SSP is not available. 
assess site hazards and develop a SSP. A computer program has been 
developed to help generate a SSP and is available from the Health and 
Safety Unit. Alternatively, a generic, fill-in-the-blanks, SSP is provided 
in Section XV. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 

pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 
If necessary, contact owner/operator prior to the trip to schedule the 
sampling event to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the 
site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) 
and overnight delivery services (e.g.. Federal Express), and recharge of 
SCBA air tanks (local Fire Department). 

If possible, arrange to have the complainant or another informed 
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individual available to identify the areas of contamination. Removal 
methods such as sanding or abrasive removal create fme dust that may not 
be obvious to the eye once deposited onto horizontal surfaces. An 
eyewitness can make the gathering of samples easier and more accurate. 

High priority should be given thosi5 sites that involve potemiial exposure 
to children six and under and pregnant women. 

If the removal involves a single fjmiily, multi-family residence, or da\' 
care center, contact the Illinois Department of Public Health contact 
person listed on Attachment A. For complaints in Cook County, contact 
Cheryl Walls with the Cook County Department of Public Health at 708-
445-2530. For complaints in the City of Chicago, contact Cato Kirkse\' 
with the City of Chicago Department of Health at 312-746-6589. 
Conducting the removal of lead-based paint from residential strucmres and 
daycare facilities in a manner not allowed by the Illinois Department of 
Public Health is a violation of the Lead Poisoning Prevention Act. 

Prepare your sample containers prior to sampling (label and organize). 

During Sampling Activities 

Document the sampling event. At a minimum, include weather 
conditions, date, time, sampler's name, photographs, any deviations from 
the original sampling plan, and any problems encountered. 

If necessary, monitor the air in the iirea where sampling is tailing place so 
that you can adjust your level of protection. 

Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Remm all reusable equipment to the 
lEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 
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B. EQUIPMENT CHECKLIST 

Soil sample bottles and trowels should be taken to the site for the collection of 
waste residues, leaded dust, and potentially contaminated soil. 

Disposable wipes-The following wipe media have been found to be sufficiently 
durable under field use and have demonstrated acceptable recovery rates (80-
120%): "Little Ones Baby Wash Cloths™", "Little Ones Baby Wipes Namral 
Formula™", Little Ones Baby Wipes Lightly Scented"^'", "Pure and Gentle Baby 
Wipes™", "Fame Baby Wipes™", and individually-packaged "Wash'n Dri 
Wipes™". Wipes should not contain aloe. 

Disposable gloves in order to prevent cross-sample contamination from hands. 
(Latex surgical gloves are acceptable for this type of sampling.) 

Template Options 

a. Masking tape can be used to defme the area to be wiped. If using 
masking tape, take along a measuring tape in order to define the area 
sampled. 

b. Disposable templates can be used, especially for floors, and are typically 
1 ft'. Templates are usually not used for windows due to the variability 
in size and shape. 
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PAPERWORK: 

_IEPA Identification 
"safety Training Certification 
~Lab Phone Numbers 
~Site Map & Directions 
Chemical Analysis Forms 

"chain of Custody Forms 
_Receipt for Samples (RCRA sites 

Field Log Forms or Field Log Book 
only) 

PROJECT MANAGE!?: 

SAMPLING EQUIPMENT CHECKLIST 

FOR DECON: 

Spray Bottles: 
Liquinox Solution 
Distilled/Deionized Water 

1/2-Gallon Jugs: 
HCL; dilute to 5 or 10% 
Liquinox Solui;ion 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 

SEALING & TRANSPORTATION 

Cooters 
Blue Ice 
Dry l(» 
Regular Ice 
Large Liners for Coolers 
1-Gallon Ziplock Bags 
Quarl Ziplock Bags 
Large FDA Cooler Bags 
Evidence Tape 
Strapping Tape 

Field Logbook 
Aluminum Case (for paperwork) 
Calculator 
Camera/Battery/Film 
Disposable Wipes 
Pencils & Pens 
Measuring Tape 
Disposable Template 
China Markers 
Compass 
Pocket Knife 
Emeraencv Rainqear 
Paper Towels 
PPE Gloves L XL 
pH Paper 
Decon Spray Bottles: 

Liquinox Solution 
Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT 

Sample Bottles 
Extra Bottle Labels 
Waterproof Clear Tape 
Visqueen (pre-cut) 
Utility Knife or Pocket Knife 
Portable Table 
Garbage Baos 
Ram Canoov & Poles 
Nvlon Rope 
Water Camers 
Paper Towels 
Dud Taoe 
Maskino Taoe 
FlashliQhts & Batteries 
Binoculars 
Aluminum Foil 
Shovel 
Trowel/Samolino Spoons 
Machete 

Aluminum Foil 
Brushes 
Plastic Tubs 
5-Gallon Plastic Buckiits 
Garbaqe Bags 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
pH/Temp/Millivolt Meter 
Battery; 9-vott 
pH Buffers; 4. 7, & 10 
Radiation Detector 
Draeqer Pump, Tubes 

PPE, SAFETY & SUPPORT: 

Cleaninq & Coolina Water 
Dnnkinq Water 
Gatorade 
Ice for Drinkinq Water 
Hand Soao/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Resoirators 
Cartridqes 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
Tyvek 
Saranex 
Rainqear 
Cotton Coveralls 
Insulated Coveralls 
Steel-Toed/Snanked Boots 
Insulated Pac:k-Boots 
Hardhat/Face Shields 
Nitrile/Butvl Rubber/Neoorene Gloves 
Glove Liners 
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C. SAMPLING PROCEDURES 

1. Sampling Soil for Waste Residue (Chips and Dust) 

a. The scraping of lead-based paint generates chips and dust that are found 
within a few feet of the building. Check to see if paint chips are present. 
Examine grass and soil carefully for contamination. Chips and dust can 
quickly filter through grass and loose soil and therefore ma\ not be 
apparent without close inspection. 

b. Soil samples should be taken within the top few inches of soil. Make 
drawings of sample locations relative to the soiu"ce area. 

c. Take a sample of the lead-based paint waste residue. If possible, take 
enough sample (at least 100 grams or 4 oz. by weight) so that a Toxicity 
Characteristic Leaching Procedure (TCLP) for waste characterization can 
be run if needed. 

d. Samples should be obtained of potentially impacted off-site areas to 
indicate dispersion of the lead from the source area. Fociis on children's 
play areas, gardens and areas of bare soil. 

e. Lead paint dust can be present but invisible. If wipe samples are 
necessary, take samples in locations most likely impacted by the deposition 
of leaded dust from the removal operation. 

f If the age of the housing leads you to suspect the presence of lead-based 
paint and target populations (children 0-6 years and pregnant women) are 
present, the laborator}' tum-around time should be seven days. Contact 
OCS for arrangements. 

g. Soil and wipe samples should be analyzed for TOTAL lead. If a waste 
classification is needed, the waste residue samples should be analyzed for 
TCLP extractable lead. 

h. Take picUu-es of the site and potential contamination. 

1. A copy of the analytical results should be sent to Cormie Sullinger in the 
Office of Chemical Safety, #28. 

j . The approximate age of the housing should be noted due to the fact that 
lead-based paint was banned from use in residential exterior and interior 
household paint in 1978. The highest concentrations of lead, up to 50%, 
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can be found in those paints marketed and used before the 1940s. 

2. Wipe Sampling for Settled Lead Dust 

a. Outline Wipe Area 

1. Floors-apply maskijig tape to area of about I fr' or us;e disposable 
template. The masking tape should be positioned in a straight line 
and comers should be nominally perpendicular. Avoid louchmg the 
area to be wiped while putting tape or template in pkice. 

2. Window sills or oilier rectangular surfaces—Apply two strips of 
masking tape across the sill to defme a wipe area at le:ist 0.1 ft" in 
size (approximately 4 inches x 4 inches). 

3. For irregular surfaces, it will not be possible to do this. Instead, it 
will be necessary to meaiJitre the area sampled following the 
procedures in d. 

b. Obtain disposable wipe—When luiing a container that dispenses wipes 
through a pop-up lid, dispoise of the first wipe in the dispenser. Rotate the 
container before starting to ensure liquid inside the containe;[ contacts all 
of the wipes. 

c. Conduct wipe sampling 

1. Place the wipe at one come;r of the surface to be wiped with wipe 
fiiliy opened and flat on the surface. 

2. With the fingers together, grasp the wipe between tbie thumb and 
the palm. Press down finnly, but not excessively v/ith both the 
palm and fingers (do not use the heel of the hand), For square 
areas, wipe side-to-side with as many "S"-like motions as are 
necessary to completely cover the entire wipe area. Exerting 
excessive pressure on the wipe will cause it to curl. Exerting too 
little pressure will result i;n poor collection of dust. Attempt to 
remove all visible dust from the wipe area. 

Fold the wipe in half witii the contaminated side facing inward. 
Once folded, place in the top comer of the wipe isu-ea. Repeat 
wiping the area with "S"-like motions, but move in a top-to-
bottom direction. When finished, fold the wiipe with the 
contaminated side facing inward and place wipe in sampling 
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container. 

For rectangular areas such as window sills, rwo side-to-side passeŝ  
must be made, the second pass with the wipe folded so that the 
contaminated side faces inward. It is not necessar>' to uipe the 
entire window but do not wipe less than 0.1 ft^ (approximate!) 4 
inches x 4 inches). 

d. After sampling, measure the surface area wiped to the nearest eighth of an 
inch. The size of the area wiped must be at least 0.1 ft^ in order to obtain 
an adequate limit of quantitation. 

e. Wipe samples should be analyzed for TOTAL lead. 

D. REFERENCES 

United States Department of Housing and Urban Development. Guidelines for the 
Evaluation and Control of Lead-Based Paint Hazards in Housing., June 1995. 

See Also: 

American Society for Testing and Materials. ASTM Standards on Lead-Based Paint 
Abatement in Buildings. ASTM, Philadelphia, PA., November 1994. 
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SECTION Xni: ASBESTOS SAMPLING 

PREFACE 

After November 28. 1992, the Asbestos Hazard Emergency Response Act (AHER.A) 
requires all persons inspecting for asbestos or designing or conducting asbestos response 
actions in public and commercial buildings to be accredited in accordance with the Model 
Accreditation Plan 

• Inspecting is defined as; 

an activity imdertaken to detemiine the presence or location, or to assess the condition of 
ftiable or nonfriable Asbestos Containing Building Material (ACBM) or suspected ACBM. 
whether by visual or physical examination, or collecting samples of such material. 

• Public and conunercial buildings are defined as follows: 

• the interior space of any building >^ch is not a school building; 

• includes industrial facilities, office buildings, government-owned buildings, colleges, 
churches, hospitals, stores, factories, etc.; 

• excludes residential apartment imits of fewer than 10 units and detached single 
family homes. 

• Persons who violate these requirements are subject to penalties of up to S5,000 per 
day, per violation. 

When Bureau of Land personnel encounter ACBM or suspected ACBM in public or commercial 
buildings thev should contact the Bureau of Air Field Operations Section to request assistance and 
guidance. 

A. REMINDER CHECKLIST 

The following specific procedures should be followed to prepare aqueous sample 
bonles. 

Use only unused pre-cleaned glass bottles (polypropylene should be avoided since 
problems of particulate being released into water samples have been reponed.) 
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Before use the bottles should be rinsed rwice by filling one-third full with fiber-free 
water and shaking vigorously for ithirty seconds. 

B. EQUIPMENT 

The appropriate equipment for sampling asbestos depends on the media being sampled. 
Refer to the media specific sampling procedures (e.g. waste piles, soils, sediments, surface 
waters) for a description of the appropriate equipment to be used for sampling for asbestos. 

1. Sample container for Bulk / Solid Samples should be an imused 35mm canister or 
ziplock bag or pre-cleaned screw-capped 4 ounce wide mouth glass jar. 

2. Sample container for Aqueous Simiples sliould be an imused, pre-cleaned one liter 
glass bottle (see checklist above). 

PROCEDURES 

Refer to the procedures in this manual which are q)ecific to the media being sampled. No 
more than a "thimble full" is required for bulk samples. 
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SECTION XIV: SURFACE WIPE SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

Assess site hazards, and develop and/or review a safety plan. 

Develop and/or review sampling plan. 

Establ ish purpose(s) of sampling. 

Obtain necessary sampling equipment and supplies: 

Wipe media (as appropriate). 
3" X 3" soxlet extracted cotton gauze pads. 
7 cm (2.8-inch) Whatman 42 filter paper. 
Conwnercially available baby wipes (see Lead-Based Paint 
Residue Method below). 

Wipe solvent (as appropriate). 
Distilled, Deionized water. 
Hexane (Pesticide grade). 
Other appropriate organic solvent (Pesticide grade or 
equivalent). 

Sample containers (glass with Teflon® lined lid). 

Disposable gloves, at least one pair for each sample and compatible with the 
solvent used. 

Metal Ruler (approximateh' 6-inches or larger) graduated in 
centimeters. 
Masking template for sample area of 100 cm*. 

Prepared template (10 cm X 10 cm), or 
Non-conugated cardboard (such as plain manilla file folders -
no colors) for making templates. 

Masking tape to hold templates in place. 
X-Acto® or equivalent knife for cutting templates in the field or to 
fit odd shaped surfaces. 
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Prepare sample containers (by inserting wipes and solvent in each) if 

appropriate. 

Obtain waste container for used PPE, used templates and exce;:;s soh'cnt. 

Schedule lab time two weellcs in advance when possible. 

Be prepared to sample in extreme climatic conditions. 

If necessary, contact the site owner'operator prior to the sampling e\'ent to 
obtain permission to gain access to the site, to discuss the purpose of the 
sampling, to address any .'>afety and security concerns at the site, and to 
coordinate replicate samples if requested by the owner/operator. 

Determine the number and type of QA/QC samples nece::;sar>- for the 

sampling objectives. 

Sample documents and chain-of-cu.'rtody forms. 

Camera and film or videocjmi, as necessary to document sample location. 

Cooler and icepacks to maintain 4°C!; during sample shipment. 

When necessary, packing materials for shipping the sample(s). 

2. During Sampling Activities 

Document the sampling event. Ai: a minimum, the ambient temperature. 
dale. time, sampler's name, photos o:r video, any deviations from the original 
sampling plan, and any problems encountered. 

Collect the samples in areas of least expected contamination first. 

Collect any media blanks before collecting samples. 

If necessary monitor air in breathing zone of sampler to determine if 

respirator\' protection level is appropriate. 

Wipe off sample bottles prior to placing in cooler. 

Change outer disposable gloves between individual wipe sample locations. 

Keep sample bottles in coolers at 4°C, sealed and maintain chain of custody. 
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3. Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the lEPA 
warehouse or its place of origin. Label any malftmctional equipment and 
notify its custodian. 

Classify and properiy dispose of all waste generated properly. 

Keep all samples cool and ship or deliver to appropriate laboraior>-. 

B. PROCEDURES 

1. Field Qualit> Assurance and Quality Control 

a. Prevention of Cross Contamination 

By its nature wipe sampling involves a lot of hand contact with various 
surfaces that may easily result in cross contamination. The key to prevention 
is the appropriate sequencing of actions to eliminate oppommities for cross 
contact. Performing a "dry run" of the sampling process should identifS' 
adjustments that need to be made. Details like having: the waste container 
open and ready, the sample bottles pre-labeled, spare gloves accessible, etc. 
are key to preventing the entire sampling and analysis effort being negated 
because of cross contamination. 

Because the wipe sampling involves so much hand contact, frequent glove 
changes are necessary to avoid cross contamination. Therefore the gloves 
selected should be economical, yet be compatible with the solvent used and 
not connibute contamination of itself Depending upon the contaminant and 
solvent media, an iimer protective glove of more durable 
construction/materials may be combined with a cheaper outer glove which 
is changed finequently (with each sample). It may also be helpfiil to wrap the 
exterior of sample containers. 

b. QA/QC Samples 

Where the potential exists for pre-existing contamination of the sample 
media, media blanks should be obtained. In the case of wipe samples this 
would include using the gloves, solvent and wiper to wipe one of the 
templates and then containerizing the exposed wiper in a sample jar just like 
an objective sample would be handled. Of course the number of blanks used 
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and whether they would be analyzed would depend upon the sampling 
objectives and the outcome of the objective samples analyses. It would not 
be necessary to actually analyze the blanks if the objective samples were 
non-detect or below a level of regulatory concern for the contaminants of 
interest. Generally one blank should he collected for every ten v, ipe samples 
taken at a sampling session. 

2. Selection of Methodology 

With the exception of a few chemicals, such as lead and polychlorinated biphenyls. 
there are not currently any widely accepted protocols for determining acceptable 
levels applicable to wipe samples. This fact significantly limits the applicabilit>- of 
wipe samples as proof of cleanup to levels protective of human health and the 
environment. However, this may change in the future. On the other hand wipe 
samples are currently useful in detemiining the presence or absence of 
contamination, within the detection range of the analytical method. 

Most current wipe sample methodologies Sftecify a 100 cm* area of substrate being 
wiped. While increasing the area and then !;caling back the results can increase the 
sensitivity, by effectively lowering the detection limit per area, there is a greater 
chance that the wipe material will become abraded and sample will be lost. 

The selection of solvent is also imjwrtant. The solvent used must readily dissolve 
the contaminant(s) of interest and yet be compatible with the analytical method. 
Solvents of suitable purity are also important and purity level should be selected in 
consultation with the lab. Common solvents are Dl or Nanopure water, methanol, 
hexane and methylene chloride. Also to be considered is that the solvent chosen 
should not damage the surface being sampled. When skin is the sampled surface, 
only water should be used as other solvents may increase the absorption of 
contaminants through the skin. When conducting the sampling, the wipes used 
should be wetted consistently with the solvent, the wipe conducted and the sample 
sealed in the sample containers quickly to assure consistent transfer and retention of 
the contaminant(s) of interest. To aissure consistent wetting it is often recommended 
that wipes be pre-wetted in the sample containers with a measured amount of 
solvent and be allowed to equilibrate. 

Selection of the sample location affects tJie consistency of wipe sairnples in that 
smooth surfaces, such as glass, metal, and painted surfaces, are more likely to result 
in maximal transfer of contaminant(s) to the wipe while rougher surfaces such as 
unsurfaced concrete, brick or textiles aie more likely to retain more of the 
contaminant(s) in pore spaces and other crevices which the wipe carmot effectively 
reach. Wiper materials such as glass wool may be more effective on rougher 
surfaces. Other materials used as wipers include glass wool, analytical chemist's 
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filter paper, gauze pads. 

Sample Locations 

There are three strategies for selection sample locations. The first is to randomh 
select the sample locations. This is generally appropriate when a relati\ely large 
number of samples will be taken and statistical manipulations are anticipated of the 
sample data. The number of samples and the determination of random locations can 
be determined in a similar manner used for other surface media sampling. 

The second strategy is to sample areas of suspected high contamination. These can 
be selected based on visual stains or proximity to a suspected source. Consideration 
of the means of contaminant transport and the affinity of the receiving surface for the 
contaminant can also indicate likely locations of high contamination. This straieg> 
is most applicable for initial screening for the existence of contamination. 

The third strategy is to sample areas that are most likely to form pan of a future 
expose pathway. For instance, these might be areas where skin contact is likely or 
where high contact is likely with secondary surfaces such as shoes that can transfer 
the contaminant to tertiary surfaces which may have high skin contact rates, such as 
residential carpets. This strategy can be employed to confirm cleanup when 
relatively few samples will be taken. 

4. Sample Collection 

a. TSCA PCB Sampling Method *•" 

If the surface to be samples is smooth and impervious (e.g., rain guners, 
aluminum house siding), a wipe sample should indicate whether the cleanup 
has sufficiently removed the PCBs. These surfaces should be sampled by 
first applying an appropriate solvent (e.g., hexane) to a piece of 11 cm filler 
paper (e.g., Whatman 40 ashless, Whatman "50" smear tabs, or equivalent) 
or gauze pad. This moistened filler paper or gauze pad is held with a pair of 
stainless steel forceps and used to thoroughly swab a lOO-cm" area as 
measured by a sampling template. 

Care must be taken to assure proper use of a sampling template. Different 
templates may be used for the variously shaped areas which must be 
sampled. A 100 cm" area may be a 10 cm x 10 cm square, a rectangle (e.g., 
1 cm X 100 cm or 5 cm X 20 cm), or any other shape. The use of a template 
assists the sampler in the collection of a 100 cm* sample and in the selection 
of representative sampling sites. When a template is used it must be 
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thoroughly cleaned between samples to prevent contamination of subsequent 
samples by the template. 

The wipe samples should be stored in precleaned glass jars at 4° C. Before 
collection of verification samples, tlie selected filter paper or g.(iuze pad and 
solvent should be used to generate a field blank. 

Wipe sampling is inappropriate for surfaces which are porous and would 
absorb PCBs. These include wood and asphalt. Where possible, a discrete 
object (e.g., a paving brick) may be removed. Otherwise, chisels, drills, 
saws, etc., may be used to remove a sufficient sample for anal}'sis. samples 
less than 1 cm deep in the surface most likely to be contaminated with PCBs 
should be collected. 

The approved EPA QAPP^ for TSCA samples specifies that the appropriate 
container for wipe samples is 125 ml amber glass jar with a Tefion lined cap 
that is stored at 4" C. 

The PCB Inspection Manual ^ indicates that isooctane be used instead of 
hexane and also indicates tliat using a rubber glove to hold the paper or pad. 
dip it into isooctane and to thoroughly rub it over a 100 cm* area is 
acceptable. 

NIOSH Chlorinated Dioxin and Furan Method * 

Surface samples for PCBs. PCDFs, and PCDDs will be collected according 
to the wet-wipe protocol established by the New York State Department of 
Health for surfaces in the Binghamton state Office Building. This wet-wipe 
protocol was also used to assess these contaminants resulting from 
transfomier fires in San Frsincisco and Tulsa. 

The surface wipe samples are collected using 3" x 3" soxlet extracted cotton 
gauze pads. The sampling procedure consists of marking off a surface into 
0.25 m- areas using a template or an appropriate measuring device. Each 
area is wiped with a 3" x 3" gauze pad which has been wetted with 8-ml of 
pesticide grade hexane. The wet wi})e sample pad is wiped in two directions 
(the second direction is performed at a 90" angle to the first direction). Each 
gauze pad is used to wipe only one 0.25 m* area. The gauze pad is placed in 
a glass sample container equipped with a Teflon® lined lid. 

Each PCB wipe sample wiill consist of a single sample from an area of 0.25 
m". The four PCDF/PCDD gauze pads are composited and treated as a single 
sample to attain an acceptiible detection limit. 

September 1996 14.8 



c. OSHA Method' 

This procedure is used in conjunction with other situation speciiic 
infonnation to establish whether or not there is a health risk due to a poiential 
for dermatitis and/or that a hazardous quantity of a material can be absorbed 
through the skin on contact with a sampled surface. It can also be used to 
evaluate poiential ingestion hazards. 

Using a clean, impervious disposable glove, remove a "^ '̂hatman 42' 7-cm 
(2.8-inch) filter from its box. Moisten the filter with water (unless other 
collection media have been specified). If possible, wipe approximately 100-
cm- of the area with the moistened filter. Without allowing the filter to 
contact other surfaces, fold it with the exposed side in. and then fold it o\ er 
to form a 90° angle in the center of the filter. Place a filter, angle first, into 
a clean glass vial, replace the top, and seal it with evidence tape. 

A blank filter also moistened with water (or the collection medium) should 
be submitted in a separate vial to the laboratory with the samples. 

OSHA has a field screening test for carcinogenic aromatic amines in which 
5 drops of methanol replaces the water and is placed in the center of the filler 
paper. After sampling, 3 drops of fluorescamine is applied to the 
contaminated area of the filter and one drop to a non-contact area of the filter 
as a blank indication. After a reaction time of 6 minutes, the filter is 
irradiated with 366 mm ultraviolet (UV) light. Differential discoloration of 
the blank and sample area is presimiptive for aromatic amine contamination 
and another sample should be obtained wath the methanol solvent and sent 
to a lab for confirming analysis. The aromatic amines which turn yellow 
with fluorescamine are: Benzidine. 4.4'-Methylene bis(2-chloroaniline). 
3.3'-Dichlorobenzidine. alpha-Naphthylamine. beta-Naphthylamine. and 
4-Aminobiphenyl. 

d. Lead-Based Paint Residue Method 

See Section Xll for specifics on wipe sampling for lead dust. 

e. Generic Considerations 

When a specific sampling methodology is not specified for contaminant(s) 
of interest, several factors need to be considered. The first is that the 
materials used for sampling are compatible with the contaminant(s) and do 
not degrade or change the contaminants in a manner that precludes their 
subsequent detection. The second factor is that the size of the area sampled 
must be proportioned such that the analytical method used will detect a mass 
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of contaminant that when related 10 the area sampled will be within the 
range of the "clean" threshold target value. The third factor is that the 
analytical method chosen must be ibr the chemical speciaiion upon which 
toxicity values are based (i.e., ionized vs. total metal speciaiion). 

C. REFERENCES 

1. Verification of PCB Spill Cleanup by Sampling and Analysis. USEPA (August 1985). 
EPA-560/5-85-025; pages 41 and 42. 

2. Qualit\' Assurance Program Plan, Illinois EPA, Toxics Substances Control .Act. PCB 
Inspection Program (August 1990); Section 6, page 2 of 3. 

3. PCB Inspection Manual, USEPA (DR./VFT-No\'ember 1992), page 5-16. 

4. Final Test Plan. Sampling and Analysis of Surfaces and Air for Polychlorinated 
Biphenyls. Dibenzoftirans and Dibenzodioxins: Aimex Building, New Mexico State 
Highway Department, NIOSH (DPAFT-August 1985). 

5. " U.S. Ocupational Safety and Health AdminisP-ation. Office of Science and Technical 
Assesment. Sampling for Surface Contamination: Section I - Chapte:r 2 of OSHA 
Technical Manual, OSHA Instmction TED series. No. 1.15. Washington, D.C.: U.S 
Department of Labor, May 24, 1996. 
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SECTION XV: SAMPLING WITH THE GEOPROBE 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

Assess site hazards and develop and/or review the site safety plan. 

Develop and/or review the sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; dcconiaminaie or 

pre-clean the equipment, and ensure that it is in working order. 

Schedule the Geoprobe unit for use as well as an operator. 

Bring enough clean water for rinsing, cleaning, and cooling off 

Schedule lab time and order bottles. 

Be prepared to sample in extreme weather conditions. 

Schedule a meeting prior to the trip to ensure all sampling members 

understand their roles and responsibilities. 

Schedule a JULIE or DIGGER meet. 

Review site geology, hydrogeology, and potential contaminants and their 
behavior. 
If necessary, conuct owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the 
site. 

Identify local suppliers of sampling expendables )e.g. ice, plastic bags, 
overnight delivery, and recharge of SCBA air tanks if necessary. 

Prepare your sample containers prior to sampling (label and organize). 
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During Sampling Activities 

Document the sampling event - at a minimum include weather 
conditions, date, time, sampler's name, photographs, any deviations 
from the original sampling plan, and any problems encountered. 

Collect samples in order of volatilization. Special care is needed w hen 
collecting VOC samples. 

If necessary monitor the air in the area where sampling is taking place 
so that you can adjustyourt level of protection. 

Keep sample bottles in coolers properiy preserved, sealed, and maintain 

chain of custody. 

Never composite VOC samples. 

Wipe off the outside of the sample bottles prior to placement in cooler. 

Perform a general site survey prior to site entry. 

Identify all sampling locations. If required, the proposed locations may 
be adjusted based on site access, property boundaries, and surface 
obstructions. All locations must be utility-cleared. 

Always take background samples from the same soil types and from 
similar depths as the on-site samples. 

Post-Sampling Activities 

Deconiaminate all field equipment, and PPE if appropriate, in 
accordance with the Health and Safety Plan. Return all usable 
equipment to the lEPA warehouse or its place of origin. 

Classify all waste generated (i.e. IDW, baggies, contaminated PPE) and 

dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory. 

Separate incompatible wastes so that they are not transponed in the 
same cooler. 
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Seal odorous wastes in a cooler to avoid breathing vapors or odors 
during transportation. 

Transcribe field notes to memorandum form or report form and submit 
to the Bureau File, include photographs and a sketch of the site with 
sampling locations clearly identified. 

B. EQUIPMENT CHECKLIST 

Sec the checklist on the following page for appropriate sampling equipment. 
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PAPERWORK: 

lEPA Identification 
Safety Training Certification 
i j b Phone Numt)ers 
Site Map & Directions 
Chemical Analysis Forms 
Chain of Custody Forms 
Receipt for Samples (RCRA sites only) 
Field Log Forms or Field Log Book 

PROJECT MANAGER 
Field Logbook 
Aluminum Case (for papen^fork) 
Calculator 
Camera 
Pencils & Pens 
China Markers 
Compass 
Pocket Knife 
Emergency Raingear 
Paper Towels 
PPE Gloves 
pH Paper 
Decon Spray Bottles: 

Liquinox Solution 
Deionized/Distilled Water 

GENERAL SAMPUNG EQUIPMENT 

Geoprobe and Operator 

SAMPLING EQUIPMgMT f^HECKLIST 

FOR DECON 

Spray Bottles: 
^Liouinox Solution 
Distilled/Deionized Water 

Vi-Gallon Jugs: 
HCL; dilute to 5 or 10% 
Liquinox Solution 
Dl Water 

5-Gallon Sprayers: 
Liquinox Solution 
Tap Water 

Extra Gallons of Dl Water 
Paper Towels 
Aluminum Foil 
Brushes 
Plastic Tubs 

SEALING & TRANSPORTATION 

Coolers 
_Blue Ice 
lOrylce 
_Regular ice 
_Large Liners for Coolers 
_1-Gallon Ziplock Bags 
_Quart Ziplock Bags 
_Large FDA Cooler Bags 
_Evidence Tape 
_Strapping Tape 

_5-Gallon Plastic Buckets 
_Garbage Bags 

FOR FIELD MEASUREMENTS: 

Passport 
PID 
FID 
pH/Temp/Millivott Meter 

Battery; 9-volt 
pH Buffers; 4,7, & 10 

_Radiation Detector 
_Draeger Pump, Tubes 

_Sample Bottles 
_Exira Bottle Labels 
"waterproof Clear Tape 
_Visqueen (pre-cut) 
futility Knife or Pocket Knife 
_Portab(e Table 
_Gart)aQe Bags 
_Rain Canopy & Poles 
_Nylon Rope 
_Water Camers 
_Paper Towels 
_Duct Tape 
_Masking Tape 
_Flashligrits & Battenes 
_Binocuiars 
_Aluminum Foil 
_Shovel 
_Trowel/Sampiing Spoons 
_Machete 
_Extra Tubing 
_Penstaltic Pump 
_Bailers 
.Disposable Filter Cartndge 

PPE. SAFETY & SUPPORT: 

Cleaning & Cooling Water 
Dnnking Water 
Gatorade 
Ice for Dnnking Water 
Hand Soap/Goop 
First Aid Kit 
Insect/Tick Repellant 
Sunscreen 
Fire Extinguishers 
Walkie Talkies 
Full-Face Respirators 
Cartndges 
SCBAs 
Cylinders 
Field Chairs 
Disposable Booties 
Tyvek 
Saranex 
Raingear 
Cotton Coveralls 

.Insulated Coveralls 
Steel-Toed/Shanked Boots 
Insulated Pack-Boots 
Hardhat/Face Shields 
Nitnle/Butyl Rubber/Neoprene Gloves 
Glove Liners 

8:\dlpc\equtp.qat 

September 1996 15.5 



C. COMPLETE GEOPROBE EQUIPMENT LIST 

The following is a list of equipment that is necessary to operate the Geoprobe. This 
equipment will be necessary in addition to the sampling equipment on the previous 
checklist. In moas instances the Geoprobe operator will be responsible for gathering 
this equipment and making sure that it is worldng order. 

One utility vehicle with the Geoprobe model 8A mounted. 

Hardened steel rod, 3 feet long, 1-inch OD, '/i-inch ID. 

Drive caps. 

Anvil. 

E.xpendable drive point. 

Sampling cap. 

Pull cap. 

Expendable point holder. 

Carbide-tipped drill bit. 

Well point. 

Water trap. 

Soil-gas sample collection vessel; 250-ml bulb with Teflon sepmm or three-liter 

evacuated stainless steel sampling canister. 

Macro-Core or large bore sampler. 

Macro-core sample liners. 

Large bore sample liners. 

Hose clamps. 

Vacuum gauge. 
Polyethylene and/or tygon tubing. 
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Various accessor%' tools are required for Geoprobe operation. These include pipe wTcncnes in 
a variety of sizes, standard and phillips screwdrivers, various hammers, such as rock hammers 
and sledges, pliers and vice grips, wire cuners and electrical and duct tape. 

D. PROCEDURES 

1. Soil Sampling With The Geoprobe 

If collection of soil samples with the Geoprobe is anticipated, the geoprobe unit 
and a u-ained Geoprobe op)erator must be obtained in advance (Figure 15a). 
The utilit>' companies must be contacted by the project manager through JULIE 
(DIGGER in Chicago) and a site meet scheduled before Geoprobe work begins. 
Soil samples can be collected two ways with the Geoprobe - Macro-Core 
Sampling and Large Bore Sampling. 

a. Macro-Core Sampling 

The Macro-Core device is used to make continuous cores to depths of 
up to 30 feet (Figure 15c). The Macro-Core is a 4 foot long stainless 
steel tube with an outer diameter of 2 inches and an irmer diameter of 
1.5 inches. 

i. The samples are taken in four foot intervals with probe rods 
being attached to the sampler for depths beyond 4 feet. 

ii. A plastic liner is insened into the tube, a cutting shoe is screwed 
onto the lower end of the tube and a drive head (with drive cap) 
is screwed onto the upper part of the tube. The drive head is 
then placed under the Geoprobe anvil and the Macro-Core device 
is advanced into the ground in 4 foot intervals. 

iii. When the Macro-Core is withdrawn from the hole the pull cap is 
put on to replace drive cap. The plastic sleeve containing the 
core is removed from the Macro-Core tube. 

IV. There are plastic caps that can be put on the ends of the sleeve 
after coring to prevent volatile from escaping from the core. 
The sample can be collected from the sleeve and sent to the lab 
or, in some cases, the capped sleeve can be sent directly to the 
lab. 
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When coring in loose sediments plastic core catchers can be placed on 
the end of the Macro-Core to prevent parts of the core from falling out 
of the bonom of the tube when it is being raised out of the hole. 

Care should be taken to prevent overpacking of the soil in the Macro-
Core, since this is can result in the sleeve swelling in the Macro-Core 
tube and becoming smck. 

The Macro-Core can only be used in unconsolidated deposits and it is 
not recommended for use in deposits containing large rocks or debris. 

In some cases it is possible to pre-probe through undesirable inier\als 
with probe rods and a large diameter point to prevent damage lo the 
Macro-Core. 

b. Large Bore Sampling 

The Large Bore Sampler can be used to take a 22 inch long, 1.06 inch 
diameter core at depths of up to 60 feet (Figure 15b). The Large Bore 
Sampier is primarily designed to be a discrete sampling device to take a 
sample at a prescribed depth. The Large Bore Sampler is a 22 inch 
long. 1.375 inch diameter mbe. 

i. A plastic liner is inserted into the tube, a drive head is screwed 
into the top part of the mbe and a cutting shoe is screwed into 
the bottom part of the tube. The bottom part of the mbe contains 
a piston tip which can be retracted when the sampling depth is 
reached. Rods are added to the device until the desired sampling 
depth is reached. 

ii. The piston tip is retracted using Geoprobe extension rods which 
can be lowered into the hollow probe rods and attach to the 
piston tip. 

iii. After the piston tip is reuacted the Large Bore Sampler is 
advanced approximately 22 inches to take the core and then the 
Large Bore Sampler and rods are pulled from the hole. 

iv. Once out of the hole the liner containing the core can be 
removed from the coring tube. The sample can be collected 
from the liner or in some cases capped and sent to the lab. 

The Large Bore Sampler can only be used in unconsolidated deposits 
and it is not recommended for use in deposits which contain large rocks 
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or debris. 

Sample Handling 

After the sample collection is complete, the Geoprobe operator will fill 
in the hole, decontaminate the Geoprobe equipment, and discard 
unusable equipment. 

The handling of sample bottles and order of sample collection should be 
conducted as described in Section VI. 

Other Functions 

There are two other functions that the Geoprobe is capable of - soil gas 
sampling and breaking through solid materials. 

i. Soil Gas Sampling 

An expendable point is the inserted into this holder and the pipe 
unit is pushed into the ground. The pushing motion is 
accomplished in the same fashion as inserting the well point. 
The probe rod is then pulled up approximately one foot to 
release the expendable point. By pulling the probe up a void is 
formed from which the vapor sample is collected. After pulling 
up the probe rod the sample cap is attached again with Teflon® 
tape or an O-ring. The gas sampling collection system is then 
hooked up. The hydraulic vacuum pump on board the vehicle is 
used to create the vacuum. The probe pipe is then removed 
from the ground leaving the expendable point down the hole. 

ii. Carbide-Tipped Drill Bit 

This bit is for use on concrete, asphalt, or any other hard surface, 
such as frozen ground. Slowly push down on the probe lever to 
Stan the drill into the ground surface. 

2. Groundwater Sampling With The Geoprobe 

If collection of groundwater samples with the Geoprobe is anticipated, the 
Geoprobe unit and a u-ained operator must be scheduled in advance (Figure 
15a). The utility companies must be contacted by the project manager through 
JULIE (DIGGER in Chicago) and a site meet scheduled before Geoprobe work 
begins. 
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Groundwater samples can be collected a number of different ways using he 
Geoprobe. Currently used methods of obtaining groundwater samples include 
pre-coring a hole using a macro-core device and/or some variation of a discrete 
groundwater sampling device. 

a. Macro-Core Sampling 

i. Macro-Core Sampling 

One method which is often used when anempiing to obtain a 
sample from the unconfmed aquifer is to Macro-Core a two inch 
hole and pump or bail the groundwater sample out of the hole 
(Figure 15c). This method has the advantage of giving the 
observer an idea of the lithology of the aquifer. Hole conditions 
will dictate whether it will be necessary to use screened (or 
slotted) well pipe or drive rods with a drive point on the end. or 
if it is feasible to lower oj)en end drill pipe or rods onto the hole 
(Figure 15d). 

Discrete Sampling 

If the water sample to be collected is fi-om a confined aquifer only or if 
it is unfeasible to Macro-Core, then a discrete water sample can be 
collected. The discrete groundwater sampling devices are designed to 
be driven with a expendable point to a desired depth. The rods are 
raised a small amount (usually 2-4 feet depending on the type of device) 
and a screen is exposed. Water then enters the rods or well pipe via the 
screen and the groundwater sample can be pumped or bailed. Once the 
sample is collected then the rods and screen are removed leaving the 
expendable poini in the bottom of the hole. 

Once the hole is open the groundwater sample can be collected with the 
use of peristaltic pump, bailer (bailer diameter is dependent on the well 
pipe or inner rod diameter), or 1/4 inch standard tubing with fool valve. 
For holes that are pre-cored with a Macro-Core device, any of the above 
methods can be used to retrieve a groimdwater sample. Due to the 
small inner diameter of the current Geoprobe rods, it is usually 
necessary to pump the sample out of the hole using a peristaltic pump 
when taking a discrete sample. However, Geoprobe does make a small 
fool valve (or check valve) that fits on the end of standard 1/4 inch ID 
tubing and an oscillating motion pumps a water column up into the 
tubing. A 20 inch long, 7/16 inch diameter mini-bailer can be used 
within the Geoprobe drive rods to obtain a 20 mL sample for volatile 
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organics. The depth of the hole and the depth of the waier should be 

noted. 

Sample Collection 

i. Peristaltic Pump Sample Collection 

It is not necessary to purge the sample hole before sample 
collection because the sample is being collected direcily from the 
aquifer. However, it is sometimes desirable to let the water clear 
of sediment somewhat before beginning sample collection. 

If the sample is to be collected with a peristaltic pump, 
additional mbing is attached to the peristaltic pump and the 
tubing is lowered into the hole. The groundwater can be 
pumped directly into sample containers. Refer to Section \̂ II 
above. 

If the sample is to be filtered, the filter can be attached to the 
mbing, filling the sample containers with filtered water directly 
from the hole. Refer to Section VII above. 

When using a peristaltic pump, care should be taken not use the 
pump in a situation which exceeds the recommended lift capacity 
for that pump (29 feet for pumps currently used by lEPA). If 
the water level is deeper than the pump's lift capacity, then a 
different method such as some form of bailing must be used. A 
common problem associated with pumping water from well pipe 
which is slotted or contains a screen, is clogging of the slots or 
screen by sills and clays. When this occurs then the slotted pipe 
or screen must be brought to the surface and cleaned. 

The mbing for the peristaltic pimip should be discarded after 
each use to prevent cross-contamination. 

Bailer Sample Collection 

It is not necessar)'- to purge the sample hole before sample 
collection because the sample is being collected directly from the 
aquifer. However, it is sometimes desirable to let the waier clear 
of sediment somewhat before beginning sample collection. 

If a bailer is used to collect the sample, the bailer diameter will 
be dependent on the well pipe or inner rod diameter. Again, the 
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sample containers can be filled directly fi-om the bailer. Refer 

to Section VII above. 

If the sample is to be filtered, the groundwater should be bailed 
from the hole and placed in a clean pre-filtration bottle. Then 
the sample can be filtered into the sample container. Refer to 
Section VII above. 

Sample Handling 

The handling of sample bottles and order of sample collection should be 
conducted as described in Section VII. 

After the sample collection is complete, the Geoprobe operator will fill 
in the hole, decontaminate the Geoprobe equipment, and discard 
unusable equipment. 

D. REFERENCES 

Geoprobe Systems. A Division of Kejr Engineering, Inc. Geoprobe Systems, Model 
8-A Operations Manual., 1995., Salina, KS. 

U.S. Environmental Protection Agency. A Compendium of Superfund Field 
Operations.. 12/1987., EPA/540/p-87/001. 

E. FIGURES 

15a " Geoprobe in Boring Position 

15b ~ Macro-Core Soil Sampler 

15c " Large Bore Soil Sampler 

15d ~ Screen Point Sampler 
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FIGURE 15a - GEOPROBE IN BORING POSITIO.N 
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FIGURE 15b - MACRO-CORE SOIL SAMPLER 
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FIGURE 15c - LARGE BORE SOIL SAMPLER 
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FIGURE 15d - SCREEN POINT S.^MPLER 
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APPENDIX D 
USEPA GUIDANCE ON FIELD 

FILTRATION OF 
GROUNDWATER SAMPLES 



DRAFT GUIDANCE 

SUBJECT: National guidance on field filtration of ground water samples collected fi-om 
•=«iQ^priftfitia6^ for SwerflHid:;siLC'.asscssm<3nt 

FROM: 
;rgii^ey°and^lien'iedial Resp«se 

TO: 

Background 

Supei^iniL^ite gitspsinent field personnel 

The Office of Emergency and Remedial Response (OERR) site assessment program 
identifies uncontrolled hazardous waste sites with the highest national priority for investigation 
and possible remediation. Tlii|S|p^gram:jope?^tes uit^er tEl 
Response, Compensation, and-LiapihtMjA^ of 
Amendments and Reauthori^t|9g|<^t|SA^!^ 

:|ljis%e Environmental 
, as i i ended by the Superfijnd 

The Agency typically evaluates sites in two steps: the Preliminary Assessment (PA) and 
the Site Inspection (SI) The EPA'^lsp^^nfofipafi^xCollec^ed diliprth||pA;fri^the SI to 
establish remedial priorities using ar,:ajnalj^al m ^ kna?{i|i^s tliieiiizard Banking System 
(HRS). The HRS is the primary toc^ljhJ^^gehQySjses toWal^ate site* for lisiang on the National 
Priorities List (NPL). The HRS analyzes'releases of hazard5ns"ma!erials intoi!bur pathways, 
including ground water migration; surface water migration; soil exposure; and air migration. 

The Agency collects ground water Satn^e^ duiUgj^te a | ^ m e i i ; ; 9 ; p t e n c ^ 
there has been a release (as defined by Table|2-|;i;i t i^jTlR^) o^fiBuamiffin^ to gpLind water. 
Comparing release samples to background-samples4ieipst^^d4erntitie-ifiaW^ 
comparing them to source samples may confirm attribution of the release. The EPA also 
identifies and characterizes Superfijnd priority sij^s^vcoimiaiiijg ground water sampjg data with 
health-based benchmarks such as maximum contamjIW^^Jefels7MC.' ~ 

i ^ ^ 
isiyie^vaidation tcoaentify After placing a site on the NPL, the EPAJjcmduct 

contaminants, the magnitude and extent of release, and possible response actions. This study, 
which may begin before a site is added to the NPL, is beyond the scope of this guidance 
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mn 1 

i : 1 T%e:;e;̂ îal teqliJ^cal iskedfifectiM: the collection and analysis of ground water samples is 
h5^4J;;fesewjtM%^^^ as it exists in the subsurface. Ground water 
sampling techniques involve invasive practices (e.g., drilling the well) which tend to aher the 
characteristics of the aquifer material and the ground water. It is difficult to obtain a ground 
water sa^fipfewhtstriif^n^questvfcinablyj:?^^ in the subsurface.'' '• "*• ^ 

Fiejld jpersqnneiiean ijEttlmpize tp^ spresse îGf sample collection on the aquifer and the water 
samplelJy^'^Mijlo^mg'sevlimTjr^^ frnjlffde: proper well design and construction; 
purging standing water fi-om the well casing; monitoring geochemical parameters of the water to 
ensure it has reached an=^plihrium sj^te; aady^asfflgijatimie collection methods which minimize 
external stresse|s-̂ on |he a|t|if^;matei^i^ or tp^xtV^cted ground water. 

'̂ ** Two OQur^^^Ses-''̂ -^nt--e0tffltv^v?;-0riited Staties^63 F.2d 391 (D.C. Circuit 1992), and 
Anne .Arundel County vs. United States. 963 F.2d 412 (D.C. Cir. 1992)- have highlighted the 
different Regional poHgksjJsedjiLSuperfijnd.site assessment for ground water samples taken 
fi-om monitoring wellsi; ;:trrtl^se|:|ia^ 9/̂ W^ rul€iCHmllE]||LM failed to provide sufficient 
rationale for deviatingl&nT^iiiMegioi^ pol^%hich>pr«erreq:i|e use of both fihered and 
unfiltered ground water•ka^plesJiCrht^fart aidkiat-state a preference for filtered or unfihered 
samples, but noted that the Agency had not justified the use of only one method. 

In the ideal samplingp^M<3tnrp|aiy!t<?al results frQSfll!^piiif|jnfiltered ground water 
samples should be virtually identicjai;) proper'-i^repar^tipn ainMampliiil should produce negligibly 
small differences between filtergdVid_^ijnifilteFed samples oJRî rdiind waier.'̂  Based on this 
knowledge, many risk managers assumed that sample turbidity was likely induced (due to 
improper sampling techniques.) This belief ignored limitations of the geologic formation and well 
mstallation and sampling technique ŝrnj= 

fA: • •^ 

'^ 
resencet;|jan adversely impact 
reserViirig" metal samples 

Regardless of how the turbiditjy iii tJieissjinple^is^^T^ed, î s 
the representativeness of the sampfe—F^'in(5irgkii&s7tM"pi^^ 
with acid causes suspended metal particulates to dissolve, and may increase the concentration of 
metals of concern in the sample For organiesv^pntaeuaants sorbed to.«BfeEaifieji:5edifflent would 
similarly impact analytical accuracy. The fjurpose>,o f̂i[te.Hrig t h ^ ^ p l d i t ^ remove 
presumably entrained particulate matter and asspciatbd"nmteri^|&i,'^ In thjsiase, imfiltered 
samples of ground water would represent=^«tal-contafi4nant-^eOftcefltmi^fllr and fiftmd samples 
would determine the dissolved fraction of total contaminants which were mobile in the 
subsurface.'^ 

However, a growing body of scientific evijd^nc^ ̂ su j g ^ f h a t i S (ifieiiier mttiral or 
emrained turbidity may not be a reversible proce^k whicH (2 feevpe i l£n3 j^ ia i l t affejiiJg the 
original characteristics of the sample. Filtering ground water samples may significantly alter the 
samples and impair the accuracy of sample analysis.'' - ''• '̂  Significant disagreement also exists 
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oyer v̂ jhit ([^i^|ffilteje^;|^d 
L 

Objective 

:red gF<iund water sample analyses to differ.'•"''"' '* 

i i . 

T:^iif^jeCPfe=^,this guidance; iJM^esej^f^me of the questions regarding field filtering 
of grour|d::|wate| s|i|j#^^iake#||?m nic^^oring viiells for site assessment purposes. The guidance 
states t h b O ^ ^ ^t |^sessm€i#^ prefeisnce for unfihered ground water samples fi-om 
monitoriTig^ils,"yTa eStMl§heSpiaellRes fofi t^ sampling personnel in instances where site 
conditions may warrant a modified sampling or sample handling approach. 

Groundj;̂ [̂at̂ fii)5ar||lin :̂activ^e§ are lii;^liydefed|n^d to satisfy one or more of fiDur basic 
objectives; det|c|io5t||ftspSM^ geochemical modeling. The site 
assessment pre^=ai#is mfolt°iritCTested wlhrfirst two-Jljectives: (1) to determine if hazardous 
constituents, contaminants, or pollutants have been released into the environment; and, (2) to 
determine if concentrations^pf ESkased materials a;;e ^bpy^ health-based benchmarks, and ppse an 

1 unacceptable risk tp h{iiiiiart;i|}̂ akh| prithe enprpnmeffit|~7^ 
[•••j Iii $ ^ [ B : ^ '••;•'; 

By est abl i shi ng: :a.̂ £efetf̂ hce for .unfi It er:ed..groun d wat^:Wmples, the site assessment 
program intends tp eliminate disputes pver the interpretatipn pf analytical data and tP suppprt an 
appropriately conservative data quality standard for screening assessments. 

'"̂ * A conservative data statidE^ta]is'a^spria^e^pj;siteiapsessmeht.because the program oflen 
evaluates sites based on a lin^ji^^ji^bisfj^l^sa^^ term|,:sjcreening assessment.) This 
guidance might not be broadly applicable to more detailed site characterization or risk assessment, 
because of the increased resources and time alotted to these activities. When sufficient analytical 
e\'idence is available, it is possible smfdesirabl^mTe^tablis^^whefrti^F^topa^ sample 
results differ, and for what reason sitieti a'ipoteEntiial'<!ifferefice,mig tt 

Implementation £ 

in support of the Superfund site asse^sment-pregram's prefcren<Sj&~fe£Ain|Ujjejred,gr 
vater samples taken fi-om monitoring well|,:.pBRJR. 4stab|^es t|fe|follo\i^i^3iWeles\o 
hat ground water samples will meet programmatic n^dsSl^ /l-Jiii :;;rC 

ensure 

1) Field Log Books 

Accurate field notes are as imponant as tlie pSiple boplê tion ta^hniqud,::;;p^>tB 
standard notations of date, time and location, field fier^onnllMjOld r^rd\all|ie 

tbn^'teiljH^^na^ measurements; purging volumes and times; extr^gtba^'te^ peratiirfe;jp6cific 

iP 

conductance, turbidity, water levels and drawdown; conductivity (Eh), and dissolved oxygen 
(optional, but strongly suggested), the sampling method; and the rationale for sampling method 
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' ^ - • iî :̂i p:? /-% PI A ^ ̂ ' ^̂ ^̂ ^ 

selection) i | j | 4 Jprs feo|||he pyjjished î ivork plan. Notes should be understandable and 

thorough, Sincd^^Wffla^^lgp^aijuture^A^ decisions for the site. 

2) Sampling and sample quality 

(S(iledti|n ptypeserptf)^ giam^f wat6F::>amples depends on a number of factors. 
Proper ( \ e ^ g 4 0 o M M ^ Ppiiing of the well are all crucial tP this prpcess. 
Site asSe ŝsment {5ei^nrr i^uld cMaBfirate Wirlrtpprppriate experts (including human health 
and ecological risk assessors, the regional hydrogeologist, and others) to ensure that these 
important first=stepsjiave-^;eenjaken c«id pr.ep^^^Qjiajimfinted. 

The Sitf Ass^i^ntejpManae^^ firsjtidetermine the overall objectives of the 
sampling eventî 'iafid^heH^denfiî ^^we bestsafniJie colleiti^n method. The ideal sampling 
technique involves the least possible disturbance or change in the chemical properties of the 
sample. Research shows that poor ground water santple quality is primarily caused by two field 
practices: purging or saijtipiir]̂  ai'el|;|<j)o q i ^ l y , aiiiijl^ran^iielample.' Proper sampling 
techniques can reducej;pr el |pn|lf^li^e e|fe|tj5K S>t|f|:shoul|i|i;onsider the following guidelines 
to minimize induced tAidity: 

a) 
b) 
c) 
d) 

Minimize subsurface disturbance by avoiding high pumping rates; 
Place the sarnBh^devici1ht|lfe at the inte |pf^pMip%mination is suspected; 
Monitor wateriquatitf indjeatdrs dimyig pui|gmg;[ and, • i 
Minimize atmbspheric GOhtkctwitlrsaTnple§,--i ^ 

These techniques should allow for the collection of high-quality ground water samples. In most 
cases the resulting sample will havepljmrturbidi id few samplmg 

OERR offers sampling guidelines'aTidbptpcolsy^^^eK^ 
Operations Methods. However, tHe~EPX regiDTis ihifep 

dium ipf Superfund Field 
lish tlraTown Standard 

Operating Procedures for sample collection techniques. This allows the regions to account for 
variations in geology, hydrologic regimes5=ifldiyidual-«i^:^aracta;istics^ 

E C ! 5 J 
4,idr(>^14. 15 

tQd:dati^l?igc|ives. 

pfc^ntamririints. The Ground water samples are used to evaluate rriafiy c[iffer;eQ îTids •_. 
sample collection technique and the appropriateness=^©^iltering»vaFyir^ep€Bding ofUhe intended 
use. For example, it is generally accepted that samples for organic compounds should not be 
filtered. Samples for metalloids and radionuclides should not be^iltered, since this could resmpye 
mobile and highly toxic contaminants from the s55e\;KilTSjnS|$ a l s o / S k a c c e 5 | S \ ^ f f ^ 
significant water movement occurs in secondary fjermilijli^MiajreS;£|\as | aB | res , spition 
channels, or macropores. Samples fi-om drinkingJwktffl^vefaUhoi)ld^l!ievir^^eih€re bedJke an 
individual would usually drink well water unfiltered. 
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;::Sbnp^gpiPii|d^il^ pyi ta in three stable cpnsecutive measurements of one pr mpre 
statidaM''fieli piai|miCT^^ stabilization. For example, a turbidimeter can 
determine if turbidity levels stabilize during purging, or whether natural turbidity or sampling 
artifacts exceed acceptable levels in nephelometric turbidity units (NTU). Other field indicators 
(such asivater terslpiir^ure, pHj> and "specific pendtfctiance) may also be tracked to determine well 
stabilization • - L-',- '̂ '••' ' '' '̂  ' ' •f'\ 

'OBRk re^orhhi^raiFthat'iilRFpehonnel'T^ up to three field indicators to determine 
well stabilization during purging. When appropriate, water which has been tested with field meter 
probes should=beTjî eatedrasig^estigatipn-d&riyfiduW These samples should never 
be analyzed as ppre |^ ta t iye j | ^ sai^idei'^ | | 

3) MinirrHzingffl'teF 
Hid^. 

, j m ^ 

Inorganic coijtamiriants and metals may occur naturally in ground water; organic 
contaminants generally:£Jo1h[ipt. P|stprically/i^ounc^}|'a|ierS filtered in an attempt to 
exclude naturally occLJrrtngljiiietws^nd nop^mo^aile ( j r^ ics whi^h are sorbed to aquifer matrix 
elements, and to ensure;:ib#-6nly::^e--rfeJaiedrmo^^ were evaluated. A growing 
body of evidence indicates that filtration may not achieve this goal, and instead may alter the 
characteristics of site-related hazardous constituents in a ground water sample. As a resuh, 
filtering these samples is unapppt̂ bje '̂̂ sjar̂ S t̂ernattXĵ e tcTpri^pf |affî plihg methods. 

Sample agitation, aerMiipm^aiidfF^pidpuriear^d^aipijleYates bay induce physical and 
chemical changes in a sample, including induced turbidity, exposure of fresh suspended sorptive 
surfaces (capable of adsorbing dissolved contaminants), mixing (may cause dilution), oxidation, 
and other changes in metal speciatit^lT^r^-^y'̂ fiEl^^e coul̂ affectfsaffipl|e|3ffiai¥5R in the 
laboratorv. \ \ \--\ \ \ X : ' l { \ \ •••-•\j\ ' ;>: 

Filtering a ground water safripfrfo correct fbr|JDbr"sam^Sling'techntrpif'may remove 
contaminants which exist in the environment in the dissolved and mobile phase, or small colloidal 
metals which are mobile. The resulting saaipl^nalysi^ciyiil not aetcuratelyjifefleisfe^ 

, I I \ ' ' - ' concentrations for these contaminants (falsje:iieiatjv^):|j^ pompiri'^on, i|r(|]^r"^adpltn^ 
techniques which minimize stress to the wiiyaq îj(fer Ijnfisflace s^^l^acljj^ve^ acceptably low 
levels of induced turbidity without the riskW^lteriRg^e'satR^ b^^elpifig.-'^ Thills why 
OERR prefers sampling techniques which do not induce turbidity, and the use of unfiltered 
ground water samples for metals analysis for Superfund site assessment purposes,. 

If it is not possible to attain reasonably IOAV turl)»idity l^ei$, th0an3plerimayidecice|to 
collect both filtered and unfiltered samples. Ho^kyer^'hen ib^a l^seDof filtWed^and Jiifiltered 
ground water samples differ, this approach may not reveal the reason for the difference. 
Furthermore, the dual sampling approach will significantly increase the time and expense of 
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sarqplihg) and/^i||)psal 

OERR strongly recommends against filtering ground water samples taken from monitoring 
wells for site assessment. In cases where field personnel identify the need to filter a sample, 
OERR TecDHjrqendsra-<1^0)_im f̂ilter (Thips^^rse|ter^lly accepted upper limit of the size of 
colloidal p a r t i c i b p l l ^ ^ p o r e ^ ^ allcpsiite inCjeistigators to monitor fiar mobile colloids because 
(1) it is a;oonsprv^ti|^|pejfST2fi;|i^ the liter is clean and before plugging with sediment, 
and (2)^soriie^viaence indicates tlT '̂sriTaller pore size filters (ie, 5)im) may effectively exclude 
latex model spherical colloids as small as l).im. 

Genera|y fiM; nMiy^turej^j:iW |i|aiitiiati\^ljclaims concerning only the size of 
particles which|y|ll bmrapB^by ^^sii^^, Tlisjsoited fifer pore size does not guarantee that 
smaller particles-Wifrin'mct: pa^°ffirooig:lnh '̂TTlter. Fmhermore, as a filter becomes clogged 
with use. the effective pore size may decrease, removing progressively smaller particles from the 
sample over time. Thus^^he pcef̂ EMJce for unfiltei:ed...samr)les reflg|Cts the conservative, screening 
type assessment which is perfprtned in'the Si^perflind^^alsessmatt program. 

EPA recogniz^s.!thirtha:eiarKmstance^ wh^r^-field peiii©nnel might choose to field filter 
ground water samples. For example, it may be impossible or impracticable to sample in a way 
which does not stress the well/aquifer interface. In some cases, it may be necessary to sample 
wells which were not designed|c(5hstmc(ed|ip^ devi^(^pedIfts^ajl^ifin^^ Filtering such 
samples would then be the ofily acbept^bJ^way to/^fain aukafele gro^dwater sample. In 
extremely arid environmentsj;evejii..lbAytfio'kpuj4ing^^^ the jy^ dry. The relevant facts 
should be cleariy documented to justify the need for filtering the samples. 

Problems encountered 
a dust-free atmosphere during 

wheî jfMtBJing~ l̂pand^wateÎ ^ar 
filteririg,' i|h^ ppssibjlity of/^cj' 

ampMlra|pe^ 
Judiijî y^mpoil'ejit̂ ts of the 

Sjffi|ulty maintaining 

contaminant load (i.e., clay mineral^ andAumjcmat^^^ and 
the risk of false negatives (unfiltere'd samples' give a more conservative conlamlnant mobility 
estimate.)'' Field personnel should take measures to avoid these problems, and carefully document 
these measures in the sampling log book. f~^~ n' y::i 

Cost Considerations 1̂ 4 i 
/^\':\ 

; \ 

• p ^ 

The costs associated with collecting both fihered and unfiltered samples could greatly 
increase current estimates for sampling, analysis Aadxlispos^Lwitiiout prpviHinp si£nifipant,new 

:itnls £p])rCTach information about ground water conditions at the 
for Superfijnd site assessment purposes. 

siie^bjEilTdfe^ no 

/ : '1 
Dt/jrecomr •: 

Some field personnel prefer to filter out suspended silt and clay from ground water 
samples, instead of properiy developing, purging and sampling wells." However, the time saved 
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by i japi jd; |a] | |^ mayg;|pst # N J ^ the fetpe required to filter, and the resources dedicated to 
fiiturjs-^tsp|fls%er.fear| dw^tfthe small savings in field sampling time. In contrast, 
when used appropriately, proper purging and sampling techniques may actually reduce sampling 
time and produce higher quality, more representative samples. 

Thfec( ^̂  ' 
for filtered sahj^le^:; This is^pfp'eeitiiiytuiucj wucip.\:̂ uc (..unsiucja mc icuui^cu wiumv ux 
investifariM^derf#d'w'asiff^at1ttra^ low-flow sampling technique. Time and 
resource constraints should never be an excuse for sampling techniques that impair data quality. 
Rather, the coneeEo^vefirthfitcpst of s|LinpliRg;'.̂ hQuld;j:£-flp |̂the lifecycle costs created by that 
potentially flavjfeg dMs|ti[AM^d sa^l^ling l^^j^pwhijipmentially cheaper up front, may incur 
very high lifecy|dlie costs Ipfwifthe rA^™ > 

cbsis askiciated wMappropriate sampling techniques may be comparable to the costs 
jalple^;:; iSis is^psplseiallytiiue' whei| pne considers the reduced volume of 

i i . 

Conclusion 

EPA research |aboMtpri^i| t^hnicaL;;^oups 
filtered and unf|lteref::grc|ujT^%ater/£aih|3les. 

• iandrMte ^sses^ment staff have evaluated the 
use of filtered and unf|lteref::grdujT^'^ater/Mhp;les.!:;;Ba^ed oiiilhis evaluation, OERR is issuing 
this guidance to stat&,a sirphg preJfereh!ceiori|}rifiljje!r̂ a. ground^mater samples from monitoring 
wells. 

Current research su^^^ tha t l i ip l^ red sari^les apjmb|freiipl|ntative and 
appropriately conservative for assessmpffî rt}^e woi^;:^he:;$U4l, teo|i|iical support personnel and 
hydrogeologists can use this^giijdapcejoje^tahlishl^ objectives and 
appropriate field techniques in the sampling work plan. 

Field sampling personnel shxpriĴ NConslliBFand doci^ment ^ttn^tljabfeiSpqple collection 
options, before they decide to filter ^roundWkfei:,4amples^aken ii-dm'rnoni«oi|ing wells. If sample 
turbidity exceeds 10 NTU in spite o -̂tiheybest |[j4ld:collê /piH?rî :inetiods\̂  samplejrs may consider 
filtering with a lOfim filter. A s2mpTefwho chooses to filter under these coTidilions should 
provide a clear rationale for this decision in the field log book. 

In order to select a sampling methcjdplogy^the ^sA^ shoiiw^as a|mir0i)iiLiMDnsider the 
objectives of the sampling event, the purgipg^sam]^liijglec1\niqi^^v^ila|3l^i|he geplogic 
formation being sampled, and the contaminarrts-bf cencern-at^fie mo-. 

This guidance is not meant to replace Regional, SOfsJiut to assist SAMsJn_coL„ 
quality ground water samples. The site assessment program cecptBmei]/s\that 
managers and sampling professionals keep abreast pf okgoingresearclj^ new giiound w ^ r 
sampling techniques that could improve sample qualityir-

DR.AFT GUIDANCE 



1 
DRAFT GUIDANCE 

[ 3f<>bTN0pES, B ^ G U M M T S A N D S E L E C T E D REFERENCES 

i 
1 Puis, Robert W. and Robert M. Powell, 1992. Acquisition of Representative Ground 
Water Ouality Samples for Metals. Ground Water Monitoring Review. 

2. Puis, &ejr i ;3 |#bon/^; | : ia Bleidsoe, Robert M. Powell and Cynthia J. Paul 
1992. MitcM/n | p i % ( ^^j^^^f^ '^^ Arttl^acts and Reproducibility. Hazardous ̂ ^̂ -̂ ^̂  
Hazardeu?^tef l3 l t \>bt^#2 '^^^°=^ -^^^ 

Waste & 

3 Horowiit-Zp^hut^=4.e:-:t A. Elrick^afids^l^^ The Effect of Membrane 
liliraiion ArtifMfs t0\D\siplfei:l Tt-d0JLletnehjy(^biice}j\i-a)ions. Water Resources, Vol. 26, No. 

6 pp.753-763.!.. 
! • ; 

4 Powell, Robert M. and Robert W. Puis. 1992. Passive Sampling of Ground Water 
Monitoring Wells Without Purgitig^yiultilevel WeU Chemistry and Tracer Disappearance. 
Journal of C o n t a m i n S H ^ r ^ H T ^ o l U m 9 3 ) ^ ^ ^ f ^ ^ ^ 

Puis, Robert i i a^ejEma,, 

n 
19S9. Superfund Ground Water Issue: 

(i round Water Sampling for Metals Analyses. EPA/540/4-89/001. 

0 
lie: 

Puis, Robert W., JampsfHi::Eychajne -̂aiid RoTjert l ^ p ^ y ^ ^ | f l p ^ Environmental 
esearch Brief: Colloidal-Fkeilitdfted fi^'spori qffngrgdni£::,Contdp}\nants in Ground W Water. 

Part 1. Sampling Consideratiions/;EPA/500/M-S'U7023i 
• • • ^ • ' • — ^ C i _ 

7 Memorandum from Diane A. Gutherie, P.E., Hazardous Waste Section, Environmental 
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United States 
Environmental Protection 
Agency 

OtYiee of 
Solid Wa.ste and 
Emergency Response 

Publication 9240.0-09-FSD 
Fcbruan,' 2000 

Multi-Media, Multi-Concentration, 
Inorganic Analytical Service for 
Superfund (ILM04.1)' 

OtVice of Emergency and Remedial Response 
.Analyiical Operation.s/Data Quality Center (5204G) Quick Reference Fact Sheet 

Under the legislative authorirv' granted to the L.S. Eiuiroiinieni.i! Protection .-Xgency (FP.M under the Comprchensiw 
Einironnienia! Respunse, Compensation, and Liahiht> .Aci o\' |9S'0 (C'ERCL.A) ami the Supcrlund .Amendments and 
Reauthorization .Act of l')N6 (S.*\.RA), EPA de\elops siandiirdized analyiical methods for the measurement ofxanous 
pollutant.suien\iroiimcnial.samples from known or suspectetlhazai'dous waste sites. Among tlie pollutants that iireofconccrn 
to EP.A at such sites are a series of inorganic analyies and cyanide that ai'C analyzed using inductively coupled plasma (ICP), 
aiomic absoipiion (,A.A), and colorimetric techniques. The Analytical Operations,^Data Quality Center (,AOC) of the OtTiee 
of Emergency and Remedial Response (OERR) offers an anal>Tical service that provides data from the analysis ofwater and 
soiL'sediment sainples for inorganic analyies for use in the Superfiind decision-making process. Through a series of 
standardized procedures and a strict chain-of-custody. the inorganic analytical service produces data otTaiown and documented 
qiL.dit\'. This ser\iee is available through the Superllmd Contract L^jboratory Program (CLP). 

DESCRIPTIO.N OF SERVICES 

The inorganic anaKtical service provides a technical and 
contractual framework lor lalxjratories toutilize EPA CLP 
,inal\iical meihods. Tliese mctluxis are used in the 
pieparation. detection, and quantitative measLuement of 
cyanide and 23 inorganic taigei analstes in both water and 
soil.sediment en\'ironmental s;im|}les. ITie CLP pro\ides 
the merhods to be used and the speciiic technical, 
reporting, andcontractual requirements, inciudingqualitv 
as.iurjnce. ciuaiity contrail, and .standaid operating 
pnx-edures. b\ which EP.A evaluates die data. Hv.s 
seiA lee u.ses ICP. .A.A. and eolorunetric methixis toanalvzc 
the inorganic target anal>tes and cyanide. Thiee data 
deliNcn lurnaroumls are available to CLP customers: 7. 
14. and 21-day turnaround after receipt of the last sample 
in the set. In addition, a 72-hour prehmiiuiry data 
siibniis.sioii option also is a\ailable tor all lurnaround 
times. 

DATA USES 

This analNtical service provides data that EP.A uses for a 
\ariet)' of purpo.ses. E,\aniples include dctcrnuning the 

nature and extent of contamination at a hazardous waste 
site, assessing prionties for respon.sc based on risks to 
human health and the environment, determining 
appropriate cleanup actions, and determining when 
remedial actions are complete. The data may he used in 
all stages in the ui\'estiaation of a h;rzardous waste site 
inclutling site inspections. Hazard Ranking System 
scoring. I'cmedial inwsiigations. fea.sibilir\ .studies. 
I'cmedial design, treatability studies, and remoNal actions. 
In addiiion. this SCIA lee pr<nidesi.Lila ihaiareavarlabletiir 
Use in ,^upel"^unll enloicemenl liligaUon aeliMUes 

lARGEr.ANAL'i ILS 

The analyies and dciecnon limits tor which this serviec is 
applicable are listed in Table 1. The list of target anal>tes 
for this .sciA'ice was originally derived fi'om the EPA 
Pnoriiy Pollui;int List of 129 compouml.s. In the yeais 
since the inccpuon of the CLP, analytes have been added 
to and deletetl from the Target Analyte List, based on 
advances in analytical methods, evaluation of methotl 
pertbrmance data, and the needs of the Superliind 
program. Sptviiic detection Imiirs are highly main.x 
dependent. 

•JLMI14 i I, .,n iiiu-nm inoigaiiK' .iiulyncul SCI%.KV-. FurtlK-r ct,.iiig.-s aic .xpoctcd to ho rdos.-d undci ILMO.vO for tompouuon dunn^ cjWn.Uv vcar 
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Table 1. 
Tareet AnalMc List and Contract Reciuired 

Detection Umits (CRI)Lx) (ILM()4.1) 

Abbreviation 

Al 

Sb 

As 

Ba 

Be 

Cd 

1 ^̂^ 
Cr 

Co 

Cu 

Fe 

Pb 

Mg 

iMn 

Hg 

Ni 

K. 

Se 

Ag 

Na 

Tl 

1 ""' 
Zn 

Cn 

Analjte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beiylhum 

Cadmium 

Calcium 

Cliromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cytinide 

CRDL' (j.i/L) 

200 

60 

10 

200 

5 

5 

5000 

10 

50 

25 

100 
; 

5000 

15 

0.2 

40 

5000 

5 

10 

5000 

10 

50 

20 

10 

Sample concentration exceeding five times the 
detection limit of the instmment or method in u.<e 
may be reported even though the in.strument or 
mcihcKl detection limit is greater than the CRDL. 
This is illustrated in the following example: 

For lead: 
Methoci in u.se = ICP 
Insti-ument Detection Limit (IDL) = 40 
Sample Concentration = 220 
CRDL = 3 

'The CRDL is the instrument detection limit 
obtained in pure water. 

METHODS AND INSTRDMENl A HON 

Wlicri storing samples, the use of a cooler temperature 
indicator bottle and the cooler temperature mast be 
reported on Form DC-1 and in tiic Sample Delivery 
Group (SDGj Nairativc. When applying A.\ methods, 
the Contiactor may analyze the sample at a dilution so 
long a-s tlie raw concentration or absorbencc of the diluted 
sample falls within the upper half of the calibration range. 
For ICP, an undiluted analysis of the sample is required. 

If an insufficient sample amount (less than *•>(>" u ol'the 
required amount) is received to perform the analyses, the 
Contractor must contact the Sample Management Otiiee 
(SMO) to report the problem. The siime is required for 
multi-phase samples (e.g., rwo-phase liquid sample and 
oily sludge/sandy soil sample). 

Table 2 summarizes the methods and instruments used in 
this analytical .service. 

DATA DELIVER.AB1,ES 

Data deliverables for this ser\ice include both hardcopy 
electronic data reporting forms and suppoiting raw data. 
The laboratory must submit data to EPA within 7.14,21-
days, or preliminary data must be submitted within 72 
hours af\er laboratory receipt of each sample in the set. 
EPA then processes the data through an automated Data 
Assessment Tool (DAT). DAT is a complete CLP data 
assessment package. DAT incorporates Contract Com
pliance Screening (CCS) and Computer-Aided Data 
Rexaew and Evaluation (CADRE) to provide EPA 
Regions with PC-compatible repoits. spreadsheets, and 
electronic files. These files can be provided to the Regions 
within 24 to 48 hours fiom the receipt of the data and can 
be used as a tool during the data validation process at the 
Region. This automaial tool faeiiitaies the transfer of 
analytical data into Regional dat.ibases. hi addition to the 
Regional electronic reports, the CLP laboratories are 
provided with a data as.se.ssTneni report that documenls the 
instances of noncompliance. The laboratoiy has 4 days to 
reconcile defccii\c data and resubmit the data lo EP\ 
EP.A then reviews the data for noncompliance and sends 
a tinal data assessment report to the CLP laboratory and 
the Region. 

QLIALI'J V .ASSURANCE 

Tlie quality assurance (QA) process consists of 
management review and oversight at the planning, 
implementation, and completion stages of the 
cnvironmcnml data collection activity. This process 
ensures that the data provided arc of the quality required. 



Table 2. Methods and Instruments 

Analyte 

Al. Sb, As. Ba, Be, Cd, Ca, Cr, Co, 
Cu, Fc, Pb, Mg, Mil, Ni, K, Se, Ag, 
Na, Tl, V, Zn 

As. Pb, Tl, Se 

Ca, Mg, Na, K 

Hg 

CN 

Instrument 

Inductively Coupled Plasma (ICP) 

Graphite Furnace Atomic Absorption 
(GFAA) 

Flame Atomic Absoiption (FAA) 

Cold Vapor Atomic Absorption 
(CVAA) 

Manual and Semi-automated 
Colorimetric 

Method 

Acid digestion followed by ICP 
analysis 

Acid digestion followed by GFAA 
analysis 

Acid digestion followed by FAA 
analysis 

Acid and permanganate oxidation 
followed by CV.A.A analysis 

Di.stillation followed by colorimetric 
analysis 

Table 3. Oualitv Coiitrol 

QC Operation 

Insiriuneiit Calibration 

Initial Calibration Verification 

Initial Calibration Blank 

Continuing Calibration 
Verification 

Continuing Calibration Blank 

Interference Check Sample 

CRDL Standard for ICP 

CRDL Standard ibr AA 

Serial Dilution tor ICP 

Preparation Blank 

Laboratory Control Sample 

Matrix Spike Sample Analysis 

Duplicate Sample .Analysis 

Post Digestion Spike 

Analviical Spike 

Method of Standard .Addition 

In.sirumeiu Detection Limit 
Determmation 

Interelement Coirections 

Linear Range Analysis 

Frcquenn 

Daily or each time instmment is set up 

Following each institiment cahbraiion 

Following each instrument calibration 

Every 10 analytical samples or e\ei7 2 hours during a run and at the beginning and 
end oteach itin 

Every 10 analytical samples or every 2 hours during a run and at the beginning and 
end of each mn 

Every 20 analytical samples and at the beginning and end of each run 

Every 20 anal>'tica! samples and at the beginning; and end of each rvin 

At the beginning of each AA analytical run 

For each matrix lypc and concentration level for each SDG 

For each sample preparation, analvsis, and matrix per batch of prepared samples 

For each sample preparation and analysis procedure for each batch 

For each matrix t\pe. concentration level, and method for each SDG 

For each matrix type, concentration level, and method for each SlXj 

Each time matri.x spike rccowiA' is outside QC limits 

For each analytical sample analwed bv liimace ,A.A 

\Vlien the aiial\tical spiki; iL-covery is outside Q(' limits 

Quarterly 

Annually for ICP instrumcnLs onlv 

Quarterly for ICP instrunie-nts onlv 

c 
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During the data collection effort, QA activities ensure that 
the quality conU-ol (QC) system is tiiiictioning effectively 
and that the deficiencies uncovered by the QC system are 
coiTccted. After environmental data arc collected. QA 
activities focus on assessing the quality of data to 
determine its suitability to support enforcement or 
remedial decisions. Each contract laboratory prepares a 
quality assurance plan (QAP) with the objective oi' 
providing sound analytical chemical measuremeiiLs. The 
QAP must specify the policies, organization, objectives, 
ftinctional guidelines, and QA/ QC activities designed to 
achieve the data quality requirements for this analytical 
service. 

QU.ALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of Icnown and 
documented quality. The analytical data acquired fi-om 
QC' procedures are used to estimtite and evaluate the 
analytical results and to detemiine the necessity tor, or the 
effect of, corrective action pri.x:ediu-es. Tlie QC procedtircs 
required for this analytical service are sliown in Table 3. 

PERF'ORM.AJV'CE MOM! ORING ACTJVn lES 

Laboratoiypcrfbnnance monitoring activities are provided 
primarily by AOC and the Regions to ensure that contract 
laboratories are producing data of the appropriate quality. 
EPA perfonns on-site laboratory audits, data package 
audits, and evaluates laboratory performance through the 
use of blind performance evaluation samples. 

For more information, or for .suggestions to improve this 
analytical ser\ice, please contact: 

Tanya Mitchell 
Inorganic Progi'am Manager 
EPA/AOC 
Ariel Rios Building (5204G) 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 
703-603-8872 
FAX: 703-603-9112 
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L'nder the legislative authority granted to the L'.S. Enviromnental Protection Agency (EP.A) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfiind Ainendincnts and 
Reauthorization Act of 1986 (SARA). EPA develops standardized analytical methods for the measurement of various 
pollutants in environmental samples troni known or suspected hazardous waste sites. Among the pollutants that aî e of 
concem to the EPA at such sites are a series of volatile, semivolatile. and pesticide/Aroclor (pesticideVPCB) compounds 
that are analyzed using Gas Chromatography coupled with Mass Spectrometry (GC/MS) and Gas Chromatography w ith 
an Electron C:apiure Detector (GC'ECD). The Analytical Operations,''Data Quality Center (AOC) of the Office of 
Lmeigenc> and Remedial ^<ê ponse (OERR) offers an analstical service that provides data from the anahsis of Neater 
sample^ for low concentration organic compounds for use in the Superfund decision-making process. Through a series 
of standardized procedures and a strict chain-of-cuiiody, the \o\\ concentration organic anal> tical service produces data 
of known and documented quality. This sei-\ ice is available through the Superfund Contract Laboratorv Program (CLP). 

DESCRII>TrON OF SERVICES 

The low concentration organic analytical service 
provides a contractual framework for laboratories to 
apply EPA.'CLP analytical methods for the isolation, 
detection, and quantitative measurement of 50 volatile, 
65 semivolatile, and 28 pesticide/.Aroclor 
(pesiicide/PCB) target compounds in water samples. 
The analytical service provides the methods to be used 
and the specitic contractual requirements, by which 
EPA evaluates the data. The options for data 
turnaround time for this conti-act are 7, 14. or 21 days 
afier laboratory receipt of the last .sample in the Sample 
Delivery Group (SDG). This senicc uses Gas 
Chromatography. Mass Spectrometry (GC'MS) and Gas 
ChiMinatography with Electron Capture Deiecioi' 
(GC'ECD) techniques to aiial> ze the target compounds. 

DATA USES 

This anahiical ser\'ice provides data that EPA u.ses for 
a variety of purposes such as: determining the nature 
and extent of conttiminaiion at a hazardous waste site; 
assessing priorities for response based on risks to 
human health and the environment; detemiining 
appropriate cleanup actions; and detemiining when 
remedial actions are complete. The data maj- be used 
at all stages in the investigation of hazardous waste 
sites including: site in.spcctions; Hazard Ranking 

System (HRS) scoring; remedial iinestigation/ 
feasibility studies; remedial design; treatability studies; 
and removal actions. In addition, this service provides 
data that are available for use in Superfund 
enforcement/litigation activities. 

TARGET COMPOUNDS 

The compounds and quantitation limits for which this 
service is applicable are listed in Tiible 1. The lowest 
reportable quantitation limits are 0.50 u&'L for the 
volatile compounds, 5.0 ^g,'l. for the semivolatile 
compounds, and 0.01 nĝ L for the pesiicide-'Aroclor 
compounds. The list of target compounds for this 
.serviec was originally derived from the EPA Pnoriiv 
Pollutant List of 129 compounds. In the years since the 
inception of the CLP, compounds have been added lo 
and deleted from the Target Compound Lî l (TCI,), 
based on advances m analytical methods, evaluation of 
method performance data, and the needb of ihe 
Superfund program. 

METHODS AND INSTRUMENTATION 

For volatiles, 25 mL of .sample LS added to a purge-and-
trap device. A .solution of 14 Dcuterated Monitoring 
Compounds (DMCs) and a solution of internal 
standards are added to the sample which is then purged 
with an inert gas at room temperature. 



Table 1. Target Compound List and Contract Required Quantitation Limits (CRQLs) in ug/L (OLC()3.2) 

C VOLATILES 

Qu;iiilitation Limits 

2. 
3. 
4 

( 1 . 

7. 
8. 
9. 
10. 
I I . 
i : . 
13. 
14. 
!<;. 
K). 
17. 
IS. 
ly. 
: o . 
21. 
- t - i 

2.1. 
24. 
2.S. 
26. 
27. 
2X. 
2y. 

14. 
35. 
3fi. 

37. 
38. 
3V. 
40. 
41. 
42. 
43. 
44 
4S. 
41). 
47. 
48. 
40. 
50. 

Oichiorodiniioromelhanc 
C'lilDiDmclhane 
Vinvl Chloride 
BromDnK'lJiaiic 

Ctilorot'lhani.' 

0.5 
0.5 
0.5 

. 0.5 
0.5 

I riLhlorofluoroint'iJianf 0.5 
l.l-Dichloroelhern; 0.5 
l,l,2-Trichluio-t,2,2-liiiluoiiiciliaiie 0.5 

,^c•eI()nc 5 
Carlxui DisullUte 0.5 
Methyl Ac-eiatc , . 0.5 
Metlnlcne Chloride 0.5 
trans-1.2-Oic'hl()rot'tJi(.'ne 0.5 
Meihyl len-Dutyl t lher 0.5 
1,1-Dicliloroelhane 0.5 
ci.s-l.2-l')ichloroeiliene 0.5 
2-BiiUinonc 5 
BrtiiiKichloromelhanc' 0.5 
Chlorolorm 0.5 
l.l .l-Irichlorocihano 0.5 
Cyclohc.\i>iie 0.5 
Carbon Tetrachloride 0.5 

s tt 0.; 
1.2-l')iclilori)etlinnc 0.5 
I'richloroelhene 0.5 
Meihyleyelohex.iiie 0.5 
1,2-Dichloropiopane 0.5 

Bromodiehloromethrmc 0.5 
cis-1.3-Dii.hloropropene 0.5 
4-Nk-lhv 1-2-penuuuine 5 
loiue)ic II 5 
ir.nn.s-1.3-Dichloropiopenf 11.5 
l.l.2-Triehl(iroelhane 0.5 
Teirachloroeilu'iie 0.5 
2-lle\;mone 5 
Dibromochli)romelh:ine 0.5 
l,2-Dibiomocth:ine 0.5 
Chlorobenzene 0.5 
tithylben^ene 0.5 
Xylene.s (lolal) 0.5 
.Siyieiie 0.5 
Dromoform 0.5 
Isupropylbenzene O.̂ i 
l,1.2.2-Teirdchlon)ethanc 0.5 
1,3-Diehlorohenzenc 0.5 
1.4-t)ichk)n>benzcne (j.5 
1.2-Dichloroben/enc 0.5 
l,2-Dil')iomo-3-clilovopropanc 0.5 
1,2,4-Trichlorobenzene 0.5 
1.2.3-Trichlorohenzei\e 0.5 

Ouanlitalion Limits 

l i i i i SEMIVOLATILES 

51. Benzaldeh\de 5 
52. Phenol 5 
53. bis-('2-Chloroeihyl) ether 5 
54. 2-Chlnrophenol 5 
55. 2-Melhylphenol 5 
5(). 2.2'-o.\ybis (l-ChloropropaiK-y . 5 
57. Acctophenone 5 
58. 4-Methylphenol 5 
59. N-Nitr(«o-tli-n-propylamine . . . 5 
60. Hexachloroethane 5 

61. Nitrobenzene 5 
62. Isophoroiie 5 
63. 2-Niirophenol 5 
64. 2.4-Dimelhylphenol 5 
65. bis {2-Chloroethoxy) methane . . 5 
66. 2,4-Uichlorophenol 5 
67. Naphthalene 5 
68. 4-ChloroLmiline 5 
69. Hc.\.tehlorobiil.idiene 5 
70. Caprolaetam 5 
71. 4-C1iloro-3-inelliylphenol 5 
72. 2-Methylnaphthalcne 5 
73. Ke.\;\L'hloroe>elopentadiene . . . . 5 
74. 2,4.6-Tnchlorophenol 5 

75. 2.4.5-Triehlorophenol 20 
76. l,r-Biphenyl 5 

77. 2-Chloronapluhalene 5 
78. 2-Niiroaniliiie 20 
79. Dimelhylphlhalale 5 
50 2.0-Uiniiriiioluene . . . . 5 
51 .\t\-naphiiiylene . . . 5 
N2 ^-Kifioaniiine 2ti 
S3. Aeenaphihene 5 
84. 2,4-Dinilrophenol 20 
85. 4-Nitrophenol 20 
8b. Dibeiizoluran 5 
87. 2,4-Dinitrolokiene 5 
88. Dielh) Iphlhalale 5 
89. Pluorenc 5 

90. 4-Chlorophenyl-phenylelher . . . 5 
91. 4-Niiroaniline 20 
92. 4.6-Dinitro-2-methylphenol . . . 20 
93. N-Nitro.soiliphcnylaminc 5 
94. 1.2.4.5 Telrachlorobcnzene . . . . 5 
95. 4-Biomopheinl-pheiiyleihei . . . 5 
96. lle\achlorobenzene 5 
97. Atrazine 5 
98. fenuehloroplienol 5 
99. I'lieiianlhrene 5 
100. Anthracene 5 

I'l-evious!) kjiown by ihe name bis (2-ehloroisopropy 
-<luK the exu-epoxy isomer tbomer U) olhepiaehlui 

101. 
l(J2. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 

Qiianiitaiion Limits 

lli-n-buiylphlhalaie ^ 
riuoranthenc 5 
Pyrene 5 
Bii!ylbenz>lplilhalaie 5 
3.3'-Dichlor<)benzidine 5 
Benzo(awnlliraeene 5 
Chrysene 5 
bi.s-(2-Lih>lliexyl) phihalate 5 
Di-n-oetylphthalate 5 
Benzo(h)lTuoranthene 5 
Bcnzo(k.)lliioranlhene 5 
Lk"H20( a)p\ reno 5 
[ndcno(l,2,3-ed)pyrcne 5 
Dibeiizo(a,h)anthraeene 5 
Bcnzo(g.h.i)perylenc 5 

PE.STICIDES/AROCLORS 
(PESTICIDE.S/l'CBs) 

1 16. 
117. 
118. 
I 19, 
120 
121. 
122. 
123. 
124. 
125. 
126. 
127 
I2S. 
129. 
I 30. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 

alpha-BltC 
beta-BHC 
delta-BllC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Hcptaehlor epoxide' 

0.01 
0.01 

, 0.01 
0.01 
0.01 
0.01 
0.01 

Lndosiiit'an I o.Ol 

Dieldrin . . . 
4,4'-DDE . . . 
Lndnn . 
lndoM;lian II 
4.4'-l)DD 

0.02 
0.02 
0.02 

. 11.02 

0 02 
LndosuHan suliate 0.02 
4,4'-i:)DT 0.02 
MetJioxyehlor 0.10 
Lndrin ketone 0.02 
Endrin aldehyde 0.02 
.ilpha-Chlordane 0.01 
gaiiima-Chlordane 0.01 
Toxaphenc 1.0 
Aroeloi-1016 0.20 
Aroclor-1221 0.40 
AiT)elor-1232 0.20 
Aroclor-1242 0.20 
Aroelor-1248 0.20 
Aioelor-1254 0,20 
Aroelor-1260 0.20 

I) eihei, 
epoxide is reponed on die daia reporting tonus. 

The volatiles purged from the sample are trapped on a 
solid sorbent. They are subsequently desorbed into a 
GC'MS system. 

For semivolatile and pesticide,,Aroclor water samples, 
a 1-L aliquot is extracted with methylene chloride using 
continuous liciuid-liquid extraction or a separatory 
funnel (for pestieides.'Aroelors only). For 
pesticide.'Aroelors, the aliquot is spiked with a solution 
of two surrogate compounds before extraction. The 

extract IS dried, concentrated, and subjected to cleanup 
prior to GC/ECD analysis. For semivolatiles, the 
aliquoi is acidified lo a pH of 2.0 and a solution of 16 
l)M(. s IS atldctl before extraction. The extrtict is dried 
atid concentrated, internal standards are added, and then 
It IS analyzed by GC'MS. Table 2 ^umniari/es ihe 
preparation methods and instruments used in this 
tinaKtical service. 
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DATA DELIVERABLES 

Data deliverables forthis service include hardcopy data 
reporting forms, supporting raw data, and electronic 
data on diskette or other means spceitied by EPA. The 
laboratory must submit datii to EPA within 7, 14, or 21 
days after laboratoiy receipt of the la.st sample in the 
SDG. EPA then checks the data for coniplianee with 
contract requirements. A report of instances of 
noncompliance is distributed to the laboratory and the 
Region within 7 days from the receipt of the data. The 
laboratory has 7 days from receipt of the report to 
reconcile defective data and resubmit the data to EPA. 
EPA tfien screens the data and sends a tliial data 
assessment report to the laboratory and the Region. 

QUALITY ASSURANCE 

The Quality A.ssurance (QA) process consists of 
management review and oversight at the planning, 
implementation, and completion stages of the 
environmental data collccdon activity. This process 
ensures that the data provided are of the quality 
required. 

During the implementation of the data collection efToit. 
Q.A activities ensure that the Quality Control (QC) 
system is functioning effectively and tlitit the 
dctlcieticies uncovered by the QC system are corrected. 
After environmental data are collected, QA activities 
focus on assessing the quality of data to detemiine its 

suitability to support enforcement or remedial 
decisions. Each contract laboratory prepares a Quality 
Assurance Plan (QAP) with the objeciivc of providing 
sound analytical chemical meaiurenieiiti. The Q.AP 
must .specify the policies, organization, objectives, and 
fiinctional guidelines, as well as the QA'QC activities 
designed to achieve the data quality requirements for 
this analytical sei-vicc. 

QUALITY CONTROL 

The QC process includes those activities required 
during anaKtical data collection to produce data of 
known and documented quality. The analviictil daia 
acquired from QC procedures are used to estimate and 
evaluate the anal>'tical results and to detemiine the 
necessity for. or the effect of, corrective action 
procedures. The QC requirements for this analylical 
service are shown in Table 3. 

PERFORMANCE MONITORING ACTIVITIES 

Laboratory perfonnanee monitoring activities arc 
provided primarily by AOC and the Regions to ensure 
that contract laboratories are producing data of the 
appropriate quality. EPA performs on-site laboratory 
audits, data package audits, and GC '̂MS tape audits, 
and evaluates laboratory performance through the use 
of blind PE samples. 

Table 2. Method!) and Instruments 

Fraction 

Volatiles 

Semivolatiles 

Pesticides/Aroclors 
(Pesticides; PCB.S) 

Preparation Method 

Purge-and-trap 

Continuous liquid-liquid extraction 

Continuous liquid-liquid or separatoiy funnel 
extraction 

Analytical Instrument 

GC/MS an.ilysis 

GC/MS analysis 

GC'ECD analysis 

Table 3. Oualitv Control 

QC Operation 

Dcuterated Monitoring Compounds (DMCs) (volatiles 
and semivolatiles) 

Method Blanks (volatiles) 

Method Blanks [semivolatiles and pesticides/Aroclors 
(pesticide.s;PCBs)J 

Instrument Blank (volatiles) 

Instrument Blank (pesticides-.Aroclors (pesticides PCBs)] 

Surrogates [peslicides/Aroclors (pcsticides/PCBs)] 

Frequency 

Added to each sample, standard, and blank. 

Analvzed at least everv 12 hours. 

Prepared with each group of 20 field samples or less, or 
each time samples tire extracted. 

Analyzed after a sample that contains compounds at 
concentrations trreater ttian the calibration raime. 

fverv 12 hours anti preceding all groups of acceptable 
stimple iifuilvsis. 

Added to each sample, standard, and blank. 



Table 3. Quality Control (Continued) 

^l!***~ 

\ l » * ' 

QC Operation 

Storage Blank (volatiles) 

Instrument Perfonnanee Check (volatiles and 
semivolatiles) 

GC Resolution Check [pesticides/Aroclors 
(pesticides/PCBs)] • 

Initial Calibration 

c:ontinuing Calibration (volatiles and semivolatiles) 

Calibration Verification [pesiticides/Aroclor 
(pestieides/PCBs)l 

Internal Standards (volatiles and semivolatiles) 

Laborator\- Control Sample (LCS) [pesticides/Aroelor 
(pesticides/PCBs)] 

Performance Evaluation (PE) Sample 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Method Detection Limit (MDL) 

Sulfur Cleanup Blanl< [pestieides/.'^roclor 
(pestieides,'PCBs)] 

Sample Cleanup by Florisil Cartridge 

Florisil Cartridge Performance Cheek [pesticides/Aroclor 
(pestieidevPCBs)l 

Frequency 

Prepared and stored with each group of samples. 
Analvzed after all samples in the SDG have been 
antiKzed. 

Prior to anv analysis and every 12 hours. 

Prior to initial calibration on each GC column used for 
analvsis. 

Upon initial set up of each instrument, after major 
instrument maintenance or modification, and each time 
continuing calibration fails to meet theticceptance 
criteria. 

Every 12 hours for each instrument used for analysis. 

Beginning and end of each 12-hour data collection period. 

Added to each .sample, standard, and blank. 

Preptired and analyzed once per SDG. 

Prepared and aitalyzed (if provided) with every 20 field 
.samples in an SDG or for etich SDG, whichever is rno.st 
frequent. 

Performed tinly when requested by Region. Perfonned 
with eveiy 20 field samples in an SDG or for each SDG, 
whichever is most frequent. 

Run before ain samples analvzed under contract (annuallv 
thereafter) and after major instrument maintenance. 

Onlv when parr of a set of samples extracted together 
requires sulfur removal. 

Pertbrmed on till sample exrracts ;uid method blank 
extracts. 

Performed at least once on each lot of cartridges used for 
stunple cleanup oreverv' 6 months, whichever is most 
frequent. 

For more information, or for suggestions to improve this 
analytical service, please contact: 

Tcnv Smith 
Organic Program Mana'zer 
USEPA'AOC 
Ariel Rios Building, (5204G) 
1200 Pennsvlvania Avenue, NW 
Washington, DC 20460 
703-603-8849 
FAX; 703-603-9112 
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Under the legislative audiority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and tlie Superfund Amendments and 
Reatithorizaiion Act of 1986 (SARA), EPA develops .standardized analytical methods for the measurement of various pollutants 
in environmental samples from known or suspected hazardous waste sites. Among the pollutants that are of concem to the EPA 
at such sites, are a series of volatile, semivolatile, and pesticide''Aroelor (pesticide/PCB) compounds that are aiiiilyzed using 
gas chromatography coupled with mass spectrometry (GC'TvIS) and gas ehi'omatography with an election capture detector 
(GC/ECD). The Analytical Operations/Data Quality Center (AOC) of the OfTice of Emergency and Remedial Response 
(OERR) offers an analytical service that provides data from the analysis ofwater and soiL'sediment samples for organic 
compounds for use in the Superfund decision-making process. Thiough a series of standardized procedures and a strict 
chain-of-custody. the organic analytical service produces data of known and documented quality. This sei"viee is available 
through the Superfund Contract Laboratory Program (CLP). 

DESCRIPTION OF SERVICES 

The new organic analjfical seiA'ice is available as of 
September 1999. It provides a technical and contractual 
frame work for laboratones to apply EPA,'CLP anaKtical 
methods for the isolation, detection, and quantitative 
measurement of 48 volatile. 65 semivolatile, and 28 
pestieide/Aroclor (pesiicidePCB) laiget compounds in 
water and soiLsedmient envaronmental samples. The CLP 
provides the methods to be used tmd the specific technical, 
reporting, and contractual requirements, including qiuility 
tissiirance (QA). qutiliiy eontrol (QC), and siandiird 
operating procedures (SOPs), by which EPA evaluates the 
data. This setvice uses GC-'MS and GC/ECD methods to 
analyze tlie target compounds. Three data delivery 
ViimaroundsareavailabletoCLPcustomers: 7.14,and21-
day turnaround after laboratory receipt of the last sample in 
the set. In addition, there are48 (for volatiles) and72-liour 
[for semivolatiles and pest icides/Aroclors 
(pesticides/PCBs)] preliminaiy data submission options 
available. New options under this .service include a closed 
system purge-and-trap method for low level volatile .soil 
analysis and methanol preser\'aiion for medium level 
volatile soil analysts, hi addition, users may reqtiesi 
modifications to the s)3ecified meUiodologies that may 
include, but are not limited to. additional compounds tind 
modified quantitation limits. A flexibility clause is also 
available to data users to submit samples using modified 
analyses to meet specific field requirements. These 
requirements include modified lower "California level" 

quantitation limits, additiontil analytes, and requirements to 
enliance mediod performance. 

DATA USES 

Tins analyueal service jirovides data which EPA uses for 
a variety of puiposes, such as detemiining the nature and 
extent of contamination at a hazardous waste site, assessing 
priorities for response based on risks to human health and 
the environment, determining appropriate cleanup actions, 
and determining when remedial actions are complete. The 
data may be used in all stages in the investigtition of a 
liazardous waste site including site inspections. Hazard 
Ranking System scoring, remedial investigations/feasibility 
studies, remedial design, treatability studies, and removal 
actions. In addition, this .seivice provides data that will be 
available for use in Superfund enforcement'litigation 
activities. 

TARGET COMPOUNDS 

The compounds for which tliis service is applicable and ihe 
con-esponding quantitation limits are listed in Table 1. For 
water samples, the lowest quantitahon limns reportable are 
10 ppb for the volatile compounds. 10 p|)b for the 
semivolatile compounds, and 0.05 ppb for (he 
pestieide/Aroclor (pesticide/I'CB) compounds. For soil 
samples, the lowest quantitation limits reportable are 10 ppb 
for the volatile compounds. 330 ppb for the semivolatile 
compounds, and 1.7 ppb for the pesticide/Ai-oclor 

'I .IIWIMW—iln.-. 



Table 1. Target Componnd List and Contract Reiniired Quantitation Limits (CROLs) For OLM(l4.2* 

QuuiKitation Limits 

VOL 

4 
5. 
6. 
7. 
S 

V. 
10, 
11. 
12. 
13. 
14', 
15, 
Ui, 

17, 
IS. 
19. 
20, 
21, 

j . i 

24, 
Ml. 
31, 

30 

3S, 

34, 
40 
4] , 
42, 
43, 
44 
45, 
46, 
47. 

4,S. 

Water 

i u s ^ 
ATILLS 

Dichloroitifiiioiuinetliane 10 
Chloromellune 10 
Vmyl Chlonde 10 
Hu-mionielh.ine 10 
Chloroeilujiic 10 
Trichlorolluoromethinie , 10 
l.l-I>el\ioroethenc 10 
l.l.2-Triehloro-
1,2,2-mtliioroelh.ine . . . . 10 
Aeetone 10 
Ccirlxin Disuifute 10 
Meihyl Aceiijte 10 
Methylene Chlonde . . . . 10 
trans-1,2-Dichloioethcne 10 
Meihyl ten-Butyl Etlier. . 10 
l.l-DiehloroeiJiane . , . , 10 
cis-l,2-Dichloa'«:tliene . . 10 
2-Bin;uione 10 
ChlonDfomi 10 
1,1,1-Tnehloroethinie . . 10 
Cyeloheviioe 10 
CiUliun Tclriiehlonde . , , 10 
Benzene 10 
1.2-Oiehloroethane 10 
Trieliloroethene 10 
Meihyleyelohe.x^ine , , . . 10 
l,2-Diehloropn)pLUie , . . 10 
Bromodiehloamieihane , 10 
c:,^-l.3-Dlchlo^opu)|lene ll) 
4-Meihyl-2-pemiinone . In 
Toluene H.i 
trans-1.3-Dichioropropene 10 
1.1.2-TrichKjivielliine , . . 10 
Teinu.'liloroelliene. 10 
2-He.\anone 10 
D:hromoehloromeih;uie 10 
1.2.[)!lm)nioeih;inc . . iO 
Cliloiubenzene . , , Hi 
Eihylt>enzeiie 10 
Xylenes (Touli 10 
styreiie iO 
Baiinoforni 10 
Isopropylbeiizene , 10 
1.1.2.2-Teir,iehloroeihane 10 
l.i-Diehlorobenzene , , , 10 
1.4-DiehkiuilTee.zene . . . 10 
1.2-Diehloroben2e)ie . . . 10 
1.2.Dib]oino-
-^-eliloiopropmie 10 
l.2.4-Tiuio)olx;nzene . . . 10 

MocJilled 
Low Cal . ' 
Soil Levels 

(Mti/Ku) (H!J/L) 

. . . . 10 

. . . . 10 

. . 10 
10 

. . . . 10 

. . . 1 0 

. . . 10 

. . . . 10 . . 

. . . . 10 

. . . 10 

. . . . 1 0 

. . . . 10 . . 
, , . . 1 0 

10 
. . . . 10 
. . . . 10 
, . . , 10 
. . . . 1 0 
. . . . 10 . . 
. . . . 1 0 
. . . . 10 
. . . . 10 
. . . . 1 0 . . 
. . . . 10 

10 
. . . . 10 
. . . . 10 

10 
. . . 10 
. . . . 10 . . 
. , . , 1 0 
. , , 10 
, , , 10 

. . . 1 0 . . 
10 
10 

. . . 10 
. . . 10 

. . . . 10 
10 . 

. . . RI 
. . . . 10 
. . . 10 
. . . . 10 
. . . . 10 
. . . . 10 

. . . . 10 . . 

. . . . 1 0 . . 

. , 0,50 
, , 0.50 

0.50 
. . 0.50 
. . 0.50 
. , 0.5O 
. , 0.50 

. , 0.50 
, , , 10 
. . 0.50 
. . 0.50 
. . 0.50 
. . 0.50 
. , 0.50 
. . 0,50 
. . 0.50 
. . . 10 
. . 0.50 
. . 0.50 
. . 0.50 
. . 0.50 
. . 0.50 
. . 0,50 
. . 0.50 
, , 0,50 
. . 0.50 
. . 0.50 

(1 5ii 
10 

. . 0.50 
, . 0,50 
, , 0,50 
, , 0.50 
. . . 10 

0,50 
, , 0 50 
. . 0,50 
, , 0.50 
. . 0.50 
. . 0.50 

0 .̂ 0 
. . 0.50 
. . 0.50 
. . 0.50 
. . 0.50 
. . 0.50 

. . 0.50 

. . 0.50 

Quantit^ition Limits 

Water 

iaslL 
SfcMlVOL.V) ILES 
4y. Benz;\ldehyde 10 

50. Phenol 10 
51. bi-(2-Oiloioi'Lli>lieihei . 10 
52 2-thk)rophenol I'' 
53. 2-Metliylphenol 10 
54. 2,2'-oxybi.^ 

(l-CWoiopfopr\ne) 10 
55. Aeetophenone 10 
56. 4-Meih)'lphenol 10 
57. N-Nilroso-di-n-propyliimine , 10 
58. Hexaehloroetliane 10 
54, Nitrobenzene 10 
60. isophorone 10 
61. 2-Nitrophenol 10 
62. 2.4-Dimethylphenol 10 
63. bi.s-(2-C"liloroelhoxy) methane 10 
64. 2.4-Dichlonjpheiiol 10 
65. Naphthalene 10 
66. 4-Chloroaiiiline 10 
67. Hexiiehloaibuladiene 10 
68. CaproJiietam 10 
69. 4-Chloro-3-iiiethylphenol . . . 10 
70. 2-Methylnaplitlialene 10 
71. ttexaehloroeyelopenwdiene . 10 
72. 2,4,6-Tnelilorophenol 10 
73. 2,4,5-Tnelitorophenol 25 
74. I.r-Biphenyl 10 
75. 2-Cliloronaphthalene . , , 10 
''o 2-\iuo;jniline 25 

D;nielii>lpl«h,ilale 10 
7S, 2.6-Dininv)tokiene 10 
74. Aceniiphihytene 10 
SO, 3-Nitrouniline 25 
NI, Aeeiuphihene 10 
52. 2.4-Dinini)(>lienol 25 
}i3. 4-Niiroplienol 25 
S4. DibenzotLu'jn 10 
as. 2.4-Diiiitvotoluene 10 
S6. Diediylphih.iljte 10 
87 FUioiene 10 
sx 4-Chloroplienyl-phenylether . 10 
.s4 4-Nitro,iMiline . 25 
40. 4.6-lDiniiro-2-nietliylphenol 25 
91. N-NiLai.sodiphenyhuiiine . . . 10 
92. 4-Bromophenyl-phetiylelher . 10 
03. Hexaehlorobenzene 10 
94. Atrjzine 10 
')^. Pcnl/ielilomphenol 25 
96. Pheiidiiihrene 10 
97. Amhi-aeeiie 10 

Low 
Soil 

(MI;/KK) 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
S30 
330 
330 
s.'.ii 

3.̂ (1 

330 
330 
S30 
330 
830 
S30 
3311 
330 
330 
33(1 
330 
.Sill 
S30 
330 
330 
330 
330 
.S30 
330 
.330 

Quanti^ation Limits 

Water 

(Mg/l-) 

9S. 
99. 
100 
mi . 
102 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110, 
111. 
112. 
113, 

t^arliazole 10 
Di-n-hutylphthalaie 10 

f luoianlhene 
Pyrene 
liuiNibcii.'ylphih.iljie 

3.3'-[)iel)kirobenzidiilc , , . 
Benzo{ai.inlhi"iicene 
ChiNsene 
hi,>-(2-Ethylhex>ilphthalafe . 
Di-n-iKlylphthalaie 
Benzo(bMluoranthene 
Uenzodilfliionmthene 
Benzo(a)p>Tene 
liideno(1.2.3-cd)pyTene. . . 
Diben2(a,h);uitlirdcene , . , 
Benax g.h.i)t>ery1ene , , , , 

10 
ID 
11̂  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

pii:STicu)b:s/AnocLOus 
(PESTIC'IPES/PCBs) Water 

(MR/L) 
114. alpha-BHC 0.05 
1J5. beta-BlJC 0.05 
116. delta-BHC 0,(J5 
117. ttamtm-BHC(Lind-ine) . . . 0.05 
118. 
119. 
120. 
121. 
122. 

125. 
126. 
127. 
12S. 
129. 
130 
131. 
132. 
133. 
134. 
135 
! ,<h 

13'' 
13S, 
1.39, 
140. 
141. 

llepuichlor 
Aldiin 
Heptachlor e).x)xide 
[indosulfan 1 , , , 
Dieldrin 
4.4'.i;i:)r . , 
l,ndnn 
linaobullrin 11 , . 
4.4'.DDD , , 
EndoMilldH suilale , 
4.4'-UnT . , 
Methosychlor . . . 
lEndrin ketone , . , , 
Cndnii Lildeliyde , , . 
alfih.i-Cliloreliine , , 
ULimnLi-t.'liluidane , 

Tox^iplieiic 
Aiotlor-lOlb , , , 
•\)otlor-i:2! 
Ai-oek>i--1232 
,Anxloi-1242 . , , 
An)eloi-124S 
Aroelor-1254 , , , . 
Aroelor-1260 

0.05 
0,05 
0 05 
0.05 
0,10 
o [IJ 

0 HI 

O.IU 
11.10 
0 10 
0,10 
0,50 
0,10 
0 10 
0,05 
0,05 
5,11 
1,0 
2 11 
1,0 
1,0 
1,0 
1,0 
1.0 

Lo»v 
Soil 

330 
330 

330 
330 
330 
330 
330 
330 
330 
t30 
3.̂ 0 
330 
330 

Soil 
(P«/Kfi) 

1.7 
1,7 
1,7 
1.7 
1.7 
1 7 
1 -
1.7 

3.3 
3 3 
17 

1.7 
1.-

PO 
33 

33 
33 

* For volatiles. quantitation limits tor medium soils are approximately 100 to 125 limesthe quantitation limits for low soils. For semivolatile 
medium soils, quantitation limits are appro.ximaiely 30 times the quantitation limits for low soils. 

c 
'Modified "Caliiornia level" quamitaiion limits as avtiilable under the Hexibility clause. 



compounds. Specific sample quantitation limits will be 
highly matrix dependent. Compounds identified with 
concentrations belowihe quantitation limit will be reported 
as estimated concentration values. 

The list of target compounds for this ser\'ice was originally 
derived from the EPA Priority Pollutant List of 129 
compounds. In the years siiice inception of tlie CLP, 
compoiuids have been added to and removed from tlie 
Target Compound List (TCL), based on advances in 
analytical methods, evaluation of method performance 
data, and the needs of the Superfiind progi-am. 

For dtinking water and groundwater type samples, use of 
the hw concentration organic anaKtical service is 
recommended. 

MEIHODS AND INS! RUM E M ATION 

For semivolatile and pestieide/Aroclor (pesiicidcPCB) 
water .samples, a 1-L aliquot is extracted with meiliylene 
chloride u.sing a continuous liquid-liquid e.Mraetor or 
separatory funnel [for pest ic ides/Aroclors 
(pesticides.'PCBs) only]. For low level semivolatile soil 
and pesticide/Aroelor (pesticides/PCBs) .soil samples, a 
30-g soiLsedmient sample is extracted with methylene 
chloridcacetone using sonication, automated soxhlet, or 
pressunzed fluid extraction techniques. Formedium level 
semivolatile soil samjiles, a l-g ahquot is extracted with 
methylene cliloride using the techniques mentioned above 
for low level soil samples. For both water and soil 
samples, the extract is concentrated, subjected to 
fraction-specific cleanup procedtires. tuid analyzed by 
GC/MS for semivolatiles or GC/ECD for 
pesticides./Aroclois (pesticides.'PCBs). 

For volatile water samples. 5 mL of water i.s added lo a 
purge and trap device and purged with an inert gas at room 
temperature. For \olatile low level soil samples, a 5-g 
aliquoi of .soil is added to a purge and trap device with 5 
mL of reagent water then purged with an inert gas at 40°C; 
or d 5-g iiliqtiot (pre-weighed m the field) is purged Ij-oni a 
closed-system purge and trap clevqee al 40"C'. For volatile 
medium level soil .samples, a measured amount is 
collected/extracted vvith methanol ;uid an aliquot of the 
methanol extract is added to reagent water and purged at 
room temperature. For both water and soil samples, the 
volatiles purged from the .sample are trapped on a solid 
sorbent. They are subsequently desorbed by rapidly 
heating die sorbent and then introduced into a GC/MS 
system. Table 2 summarizes the methods and instTuments 
u.sed in this analytical .service. 

Under tlie flexibility claiuse, EPA is seeking current CLP 
laboratories to perfomioig;inic analysis through a modilied 
analysis protocol. Some modifications include, but are not 
limited to. a reduced CRQL of 0.5 ug/L for all non-ketone 
compounds, modified ctihbration standards. ;is well ;is 
iiddiiional cleanup methods. 

DATA DELIVERABLES 

Data deliverables for this service include liardcopy data 
reporting fonns and suppoiting raw data. In addition to the 
hardcopy deliverable, contract laboratones must aLso 
submit the same data electronically. The laboratory must 
submit data to EPA witliin 7, 14. or 21-days [or 
preliminary data within 48 hours (for volatiles)] or 72 
hours [for seinivolatiles and pesticides/Aroclors 
(pesiicides/I^CBs)] alter laboratory receipt of the last 
sample in the set. EPA then proces.ses the data through an 
automated Data Assessment Tool (DAT). DAT is a 
complete CLP data assessment package. DAT 
incorporates Contract Compliance Screening (CCS) and 
Compiiter-Aided Data Review and Evaluation (C'XDRE) 
review to provide EP.A Regions witli PC-compaiible 
reports, spreadsheets, and electronic tiles witlun 24 to 4S 
hours from the receipt of the data for data validation. Tlu^ 
automated tool facilitates the transferoftinalytical data into 
Regional databases. In addiiion to the Regional electronic 
reports, the CLP laboratories are provided with a data 
assessment report that documents the instances of 
noncompliance. The laboratoiy litis lOdays to reconcile 
defective data and resubmit the data to EPA. EPA then 
reviews the data Ibr noncompliance and sends a final data 
assessment report to the CLP laboratory and the Region. 

QUALITY ASSURANCE 

The quality assurance (QA) process consists of 
management review and oversight at the planning, 
implementation, and completion stages of the 
enviromnental data collection tictivity. This process 
ensures that the data provided ai-e of the quality required. 

During the implementation ofthe data collection elfwrt, Q.A 
tietivities ensure that the quality control (QC) .system is 
tiliietioningefliictively andihai ihe delicieneies tincoveretl 
bytheQC system are conecied. .Aftereiniicinmeiitttldata 
are collected, QA acnvines focus on as:>essmg the c|uality 
of diita to determine its suitability to .support enforcement 
or remedial decisions. 

Each contract laboratory prepares a quality a.ssurance plan 
(QAP) with the objective of providing sound analytical 
chemical measurements. The QAP must specily the 
policies, organization, objectives, and functional 
guidelines, as well as the QA and QC activities designed 
to achieve the data quality requij-emenLs for this analytical 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
antilytical data collection to produce data of known and 
documentedquality. The analytical dataacquired IromQC 
procedures are used lo estimate and evaluate the analytical 
results and to determine the necessity for. or the elVeet of. 
coiTeetiveactuin procedures. The(X'proeediires required 
Ibr this analytical .serv lee tire shown in Table 3. 

file:///olatile


Table 2, Methods and Instruments 

Fraction 

Volatiles 

Semivolatiles 

Pesticides.'Arociors 
(Pesiicides/PCBs) 

Water 

Purge-and-trap followed by GCMS analysis 

Continuous liquid-liquid exu-artion followed by 
GC/MS analysis 

Continuous liquid-liquid or separatory funnel 
extraction Ibllowed by dual column GC/ECD 
analysis 

Soil 

Purge-and-trap or closed-system purge-
and-ti-ap followed bv GG'MS analysis 

Sonication, automated soxtilet, or 
pressurized fluid extraction followed by 
GC/MS analysis 

Sonication, automated soxhlet or 
pressurized fluid extraction followed by 
dual column GC'/ECD analysis 

Table 3. Qualirv'Control 

QC Operation 

Svstem Monitoring Compounds (valatile^) 

SuiTogates [for semivolaliles tind pesticides Aroelor^ 
(pesticide,s/PCBs)j 

Method Blanks (volatiles) 

Method Blanks [semivolatiles and pesticides/Aroclors 
(pesticides/PCBs)] 

Instrument Blank (volatiles) 

Instrument Blank [pesticides/Ai'oclors (pesticides/PCBs)] 

Storage Blank.̂  (volaiilesl 

GC/MS mass calibration and ion abundance patterns 
(volatiles and semivolatiles) 

GC Resolution Check [pesticides/Aroclors 
(pesticide.sPCBs)] 

Initial Calibration 

Continuiiio Calibration 

Internal Standards (volatile^, and semivolatiles) 

Matrix .Spike mid .Mtitrix Spike Dtipliciite 

Frequency 

Added to each .sample, .standard, and blank 

Atldetl to each .-'tunple, standard, .md blank 

Analyzed at lea.st every 12 hours for each mairix and level 

Prepared with each group of 20 samples or less of same 
matrix and level, or each time .samples itre extiticied by the 
same procedure 

Analyzed after a sample wliich contains compounds al 
concenliations greater than the calibration range 

Eveiy 12 hours on each GC column used for analysis 

Prepared and stored with each set of samfiles 

Every 12 hotu's for each instrument used for analysis 

Prior to initial calibration, on each instrument ased for 
analysis 

Upon initial set up of each instrument, and each time 
continuing calibration fails lo meet the acceptince cnieria 

Every 12 hours for each instrument ased for analvsis 

Added to each sample, standard, and blank 

(.)nce every 2(1 or fewer .stmiples of stime fraenon, matnx. 
and level in an SDG 

PERFORMANCE MONITORING ACTIVITIES 

Laboratoiy perlbrnunce monitoring activities are 
provided pi'miarily by AOC and the Regions to ensure 
thai contract laboratories are producing daia of the 
appropriate quality. EPA perfoims on-site labomtoiy 
tiudits. datti package audits, GCMS andbr GC/ECD 
tape audits, and evaliitiies laboraioiy performance 
tlirough the u.se ol blind perlbrmance evaluauon 
samples. 

For more information, or Ibr suggestions to improve this 
tinalytieal service, pletise eoniact: 

Tcny Smith 
Organic Program Manager 
USEPA/AOC 
Ariel Rios Building (5204G) 
1200 Pennsylvania Avenue. NW 
Washmgion, DC: 20460 
703-603-8849 
FAX; 703-603-9112 



United States 
Environmental Protection 
Agency 

Office of 
Solid Waste and 
Emergency Response 

HPA540-F-01-012 
Publication 9240.0-36FS 
June 2001 

SrEPA Summary of Major Changes Made to the 
Low Concentration Organic Analytical 
Service for Superfund (Water Matrix) 
(OLC02.1 to OLC03.2) 

Office of Emergency and Remedial Response 
Analytical Operatioiis/Data Quality Center (5204G) Quick Reference Fact Sheet 

Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environmental Respon.se, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), EPA develops standardized anaKtical methods for tlie measurement of various 
pollutants in environmental samples from known or suspected hazardous waste sites. Among the pollutants that arc of 
concem to EPA at such sites are a series of volatile, semivolatile, and pestieide/Aroclor (pesticide/PCB) compounds that 
are analyzed using Gas Chromatography coupled with Mass Spectrometry (GC/MS) and Gas Chrontiatography with an 
Electron Capture Detector (GC/ECD). The Analytical Operations/Data Quality Center (AOC) of the Office of 
Emergency and Remedial Response (OERR.) offers an analytical service that provides data from the analysis ofwater 
samples for low concentration organic compounds for use in the Superfund decision-making process. Through a series 
of standardized procedures and a strict chain-of-custody, the low concentration organic analytical service produces data 
of known and documented quality. Tliis service is available through the Superfiind Contract Laboratory Program (CLP). 

OVERVIEW OF MAJOR CHANGES 

The fiew low concentration organic analytical service 
provides a technical and contractual framework for 
laboratories to apply EPA/CLP analytical methods for 
the preparation, detection, and quantitative 
measurement of 50 volatile, 65 semivolatile, and 28 
pestieide/Aroclor (pesticide/PCB) target compounds in 
water samples. 

i. All references to 14-day turnaround times were 
removed. Widi OLC03.2, laboratories now have 
7-. ] 4-, or 21 -day turnaround times for analyses 
after laboratory receipt of the last sample in the 
Sample Delivery Group (SDG). 

ii. Modified the number of days required for the 
distribution of noncompliance reports to 
laboratories from 10 to 7 days afler data receipt. 

iii. The number of volatile and semivolatile 
compounds has been modified to include nine new 
volatile compounds and six new semivolatile 
compounds. The compounds that have been 
added are detailed in the Moditications to Target 
Compound.s section and are shaded in Table 1. 

iv. Laboratories are now required to submit a 
computer-readable copy of the data contained 
within data reporting forms on high-density 
diskettes or via alternate means of electronic 
transmission approved in advance by EPA. The 
specifications ofthe electronic deliverable formats 
are detailed in Exhibit H. Delivery wilt be as 
specified in the laboratory Contract. 

v. Preliminary results may be requested through this 
analytical service, as detailed in Exhibit B. 
Preliniinars' results consist of Form 1 and Form 1-
TIC analytical resuhs, by fraction, for field and 
Quality Conuol (QC) samples, submitted via 
telefacsimile or email upon prior approval by 
EPA. 

vi. Laboratories may be requested to perform 
modified analyses, as detailed in Exhibit A. The 
modifications will be within the scope ofthe SOW 
and may include, but are not limited to, analysis of 
additional analytes and/or lower quantitation 
limits. 

MODIFICATION TO TARGET COMPOUNDS 

Since the CLP began in 1980. compounds have been 
added and removed from the Target Compound List 



Table 1. Target Compound List and Contract Required Quantitation Limits (CROLs) in tig/L rQLC03.2) 

QvvaiUitaVion Umvls 
VOLATILES Uit/L 

1. DicUoradJflQonHnetliBnB 0;S 
2. CUtonimothane 0.5 
3. Vinyl ChloriUe 0.5 
4. Uromonielhanc O.s 
5. Chlorocthane 0.5 
6 Tricblorofluoroniethaoc 0.5 
7. 1,1-Dichloroelhene 0.5 
8 l,l>Triclihiro-l,2,2-triftaoroethane 0:5 
Q. Acetone 5 
10. Cai-boii Disulfide 0.5 
11. Methyl Acetate 0:5 
12. Meiliylene Chloride 0.5 
13. trans-1.2-l')ichloro<.-lhene 0.5 
14. Methyl tert^utyl Ether 0.5 
15. l,l-DichUm)elhaiie 0.5 
16. ci.s-1.2-Dichlor()Cthcne 0.5 
17. 2-Wiiti-ini'ine 5 
18. Broinochloromelhane 0.5 
19. Ctilorol'onn 0.5 
20. 1.1.1-Trichlorocthane 0.5 
21. Cyclohexane 0.5 
22. Carbon Tetrachloride 0.5 
23. Uenzene 0.5 
24. 1.2-Dpchloroethanc 0.5 
25 Trichloroethene 0.5 
26. Methylcyelohiexflne 0.5 
27. 1,2-Dichlon>propane 0.5 
2i>. Broniodichlnromethane 0.5 
29, cis-l.j-Dichloropropcne 0.5 
30. 4-Mcthyl-2-peiitanoiie 5 
3 I. Toluene 0.5 
32. trans-t.3-l)ichlofopmpeiie 0.5 
33. 1,1,2-Irichloroetliaiie 0.5 
34. Teti-achlometliene 0.5 
."o. 2-tlexiuu)ne 5 
36. Dibromochloromethane 0.5 
37 1,2-Dibromoethane 0.5 
38 Chlorobenzene 0.5 
39. tthylbenzene 0.5 
40. .Xylenes ttotal) 0.5 
4 I. Siyi-ene 0.5 
42, Bronioform 0.5 
43, Isopropylbenzene 0,5 
44, l,t,2,2-rctrachloroethanc 0.5 
45, 1,3-Dichlorobeni;ene 0.5 
46, 1.4-DichlorL'ben2ene 0.5 
47, 1.2-DiehlorobenjLene 0.5 
4S. l,2-Dibfomo-3-cliloropropane 0.5 
49. l.2.4-Trichlorobcn/:ene 0.5 
50 1,2,3-TricfatofobeBaoe 0.5 

QuatMilation Limits 
SEMfVOUATILES MvJL 

51. Bcnmldehyde S 
52. Phenol 5 
53. bis-(2-Chlorocthyl)clher 5 
54. 2-Chloroplienol 5 
55. 2-Methylphenol 5 
56. 2,2'-ox\bis(t-Chloropropane) . . . 5 
57. Acetopbcoooe 5 
58. 4-Methylphenol 5 
59. N-NitToso-di-n-propylamine . . . . 5 
60. Hexachloroelhane 5 
61. Nitrobenzene 5 
62. I.sophorone 5 
63. 2-'Nitroplieno) 5 
64. 2,4-DimethylphenoI 5 
65. bi.>;(2-Chioroellioxy>uethaue . . . . 5 
66. 2.4-Dichlorophenol 5 
67. Naphtlialene 5 
68. 4-ChioriKinlline 5 
69. Hexachlorobuladieiie 5 
70. Qqnolactam 5 
71. 4-Chlor(v3-nietliylphenol 5 
72. 2-Mcthylnaphthalene 5 
73. Hexachlorocyelopentadiene 5 
74. 2,4.6-Triehlorophcnol 5 
75. 2,4,5-Trichlor()phenol 20 
76. i.l'-Biphmyl 5 
77. 2-Chloronaphthalene 5 
78. 2-Nitroaniliiie 20 
79. Dimethylphthalatc 5 
80. 2,6-i;)Laitrotoluenc 5 
81. Accnaphlhylene 5 
82. 3-Nilroanilii\e 20 
83. AceiiaphtJiene 5 
84. 2.4-i:)initn)phenol 20 
85. 4-Nitroplien()l 20 
86. Dibenzofuran 5 
87. 2.4-Diuitrotoluene 5 
88. Dielhylphlhalale 5 
89. I'luorene 5 
90. 4-Chlorophenyl-phenylether . . . . 5 
91. 4-Niivoi\mline 20 
92. 4.6-Diniu-o-2-mc-thylphenol 20 
93. N-Nitrosodiphenylamine 5 
94. i;2,4,5-TeaachlMObenzene 5 
95. 4-Bronioplienyi-plieriylelher . . . . 5 
96. Hexachlorobcnzene 5 
97. Atrazine 5 
98. Pentachlorophenol 5 
99. Phenunlhrene 5 
100. Anthracene 5 

QuitvUtation Limits 

101. Di-n-bulylphlhalaie 5 
102. fluoranthenc 5 
103. Pyrene 5 
104. Butylbenzylphthalale 5 
105. 3.3'-Dichlorobenzidinc 5 
106. Benzo(a)anlhracene 5 
107. Chrysene 5 
108. bis-(2-Etliylhexyl)phthalate 5 
109. Di-n-ottyiphlhalate 5 
110. Ben2o(b)t1uoranlhenc 5 
1JI. Bcnzo(li)l]uoraiUheiie 5 
112. Benzo(a)pyrene 5 
113. lndeno(l,2,3-cU)pyrene 5 
114. Dibenzo(a,h)anthracenc 5 
1)5. BcnziHg.h.ijperylenc 5 

PESTlCtPES/AROCLORS 
tPESTlCiPES/PCBsl 

116. alpha-B!lC 0.01 
117. beta-BHC 0.01 
1J8. deila-BHC 0.01 
119. gamma-BHC (Lindane) 0.01 
120. Heptachlor 0.01 
121. Aldrin 0.01 
! 22. Heptachlor epoxide 0.01 
123. EndosulfanI 0.01 
124. Dieldrin 0.02 
125. 4,4'-DnL 0.02 
126. Undrin 0.02 
127. tndosulfan U 0.02 
128. 4.4'-DDD 0.02 
129. EndosulCan suitale 0.02 
130. 4,4'-DDT 0.02 
131. Methoxychlor 0.10 
132. Endrin ketone 0.02 
133. Hndrin aldehyde 0.02 
134. alpha-Chlordanc 0.01 
135. gamina-C'hloidane 0.01 
136. Toxaphene 1.0 
137. Aroclor-1016 0.20 
138. Aiioclor-1221 0,40 
139. Aroclor-1232 0.20 
140. Aroclor-1242 0.20 
141. Aroclor-1248 0,20 
142. Aiwlor-1254 0.20 
143. An)cl()r-1260 0.20 

(TCL) based on advances in analytical methods, 
evaluation of method performance data, and to meet the 
needs of Superfund program participants. Compounds 
that have been added to the SOW are shaded in Table 
1. The following moditications were made to the low 
concentration organic analytical service TCL: 

i. New volatile compounds iticlude: 
dichlorofluoromethane; trichlorotluoromethane; 

n. 

1, 1,2-trichloro-1,2,2-trifluoroethane; methyl 
acetate; methyl tert-butyl ether; cyclohcxanc; 
methylcyclohexane; isopropylbenzene, and 1,2,3-
trichlorobenzene. 

New semivolatile compounds include: 
benzaldehyde; acctophenone; caprolaetam; 1,1'-
biphenyl; ! ,2,4,5-tetvachloroben2ene, and 
atrazine. 



MODIFICATIONS TO METHODS 

Current nietliods have been modified in an effort to 
allow CLP participants to use newer techniques or 
address previous issues. The following items 
summarize the modifications to the low concentration 
organic analytical .service: 

i. Matrix Spike./Matrix Spike Duplicate (MS/MSD) 
analysis has been added to this service. This is 
performed only when requested by a Region for 
every 20 field samples in an SDG or for each 
SDG, whichever is most frequent. 

ii. Method Detection Limit (MDL) dctemiination has 
been added to this service. This is mn before any 
samples are analyzed under contract (annually 
thereafter) and after major instrument 
maintenance. 

Volatiles 

The following items were changed for volatiles: 

i. All references to System Monitoring Compounds 
(SMCs) have been removed. Dcuterated 
Monitoring Compounds (DMCs) will be used 

instead and are added to each sample, standard, 
and blank. 

ii. All references to Laboratory Control Samples 
(LCSs) have been removed. 

Semivolatiles 

The following items were added or changed for 
semivolatiles: 

i. All references to surrogates have been removed. 
DMCs are now required to be added to each 
sample, standard, and blank. 

ii. All references to LCSs have been removed. 

For more information, or for suggestions to improve 
this analytical service, please contact; 

Terry Smith 
Organic Program Manager 
USEPA'AOC 
Ariel Rios Building (5204G) 
1200 Pennsylvania Ave., N.W. 
Washington, DC 20460 
703-603-8849 
FAX: 703-603-9112 

W' 
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c NOTICE 

The policies and procedures set forth here are intended as guidance to Agency and other government 
employees. They do not con.stitute rulemaking by the Agency, and may not be relied on to create a 
substantive or procedural right enforceable by any other person. The Government may take action that i.s 
at variance with the policies and procedures in this manual. 

For fuither information on the Contract Laboratory Program (CLP) or to obtain a copy ofthe User's Guide 
to ihe Contract Laboratory Program, contact the National Technical Informtition Service (NTIS) ofthe 
United. States Department of Commerce at (703) 487-4650. In addition, the entire current Superfund 
bibliography may be purchased from NTIS at (703) 487-4650. 

Additional copies of this manual can be obtained from: 

National Technical Information Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield. VA 22161 
(703)487-4650 
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PREFACE 

The Sampler's Guide to tlie Conrracr Lahorcnory Program has been prepared by the U.S. Environmental 
Protection Agency Analytical Operations Center. It is specifically designed for samplers to help clarify 
sampling procedures necessary to submit samples for CLP analysis. The Sampler's Guide to the Contract 
Laboratoiy Pr()< r̂am acts as n reference for the Regions and sampling contractors to promote consistency 
in sampling procedures throughout the Regions and to ensure the proper tidherence to CLP requirements. 
This document is intended to be used as a supplement to. not as a replacement tor. existing Regional 
sampling instructions. 

v^^ 
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Q 1.0 THE CLP NETWORK 

The Contract Laboratory Program (CLP) is a national program of commercial contractor laboratories supponing the 
Environmental Protection Agency's (EPA's) Superfund nationwide effoit to clean up designated ha7.:irdous waste îte^ 
Superfund \NUS ongiiiallv established undei the 1980 C'oniprelieiisi\e (.•n\ironmeiu;il Respon>e. C oinpensaiMii. jrid 
Liabilitv .Act (C:ERCL.A). and presently exi.sts under the 1986 Superfund .Amendments and Reauthorization .-\ei iS.̂ R.A). 

The CLP provides chemical analytical services using state-of-tlie-an technology for the ten EP.A Regions. The program 
is structured to provide data of known and documented quality for use in supporting EPA enforcement actions or other 
user needs. To achieve this goal, the C!LP has established strict quality assurance procedures and detailed documentation 
requirements. 

The CLP IS directed by the .Analytical Operations Center (AOC) in tlie Oflice of Emergency and Remedial Response 
(OERR) in the Office of Solid Waste and Emergency Response (OSWER). AOC includes the Organic and Inorganic 
Program Coordinators and the Administrative Project Officers (APO.s) for the CLP laboratories, the Project Officer tor 
the Contract Laboratory .Analytical Ser\'iees Suppon (CLASS) contract, the Project Ofticer for the Quality Assurance 
Technical Suppon (Q.ATS) contract, the National Automated Data Processing (ADP) Manager, and the Quality 
.Assurance Coordinator. AOC responsibilities include the following: 

• Development of analytical methods; 

• Development of the Statements of Work (these docunienis define required analytical methods, quality 
eontrol, detectioaquantitation limits and holding times) for the analylical services procured under the CLP; 

• Development of and implementing policies and budgets for Superfund analytical operations; 

• Development ol' information nianagenieni policies and products Ibr iuialytical data: 

• Management ofthe CL.ASS and Q.ATS contracts; 

• Natioiul administration. eNaluation, and management ofthe CLP; and 

• Direction ofC'LP quality assurance activities in coordination with overall OSWER quality asstiranee 
activities. 

In coordinating Superfund .sampling effons, .AOC is supported by the .APOs. the contractor-operated CLASS office, the 
Regional Technical Project Officers (TPOs), the Regional Sample Control Centers (RSCCs), and the Regional Site 
Managers (Site .Assesssnient Managers. On-Scene Coordinators and Remedial Project .Managers). See E.xhibit l-l for 
a generalized organization chart (functions may vary by Regions). 

Currently, AOC is allowing other Agencies/Departments the opportunity to "buy-into" the CLP. This is being done on 
a cost-reimbursable basis through Interagency Agreements. 

Administrative Project Ofiker 

The .APO !.•; re.sponsible for monitoring laboratory performance, initiating contract action, and funding laboratory 
eoiuractb The APO works closely with the TPOs and laboratories to resolve problems The APO is also responsible 
for developing annhiienl methods and dcMgning new CLP senlees 



c Contract Laboratory Analytical Services Support 

The CLASS contractor provides management, operations, and administrative support to the CLP. The CLASS 
contractor routinely receives Regional analytical requests, coordinates and schedules sample analyses, tracks sample 
shipments and analyses, receives and checks data for completeness and compliance, processes laboratory invoices, and 
maintains a repository of sampling records and program data. 

Regional Technical Project Ofticer 

The TPO monitors the technical performance ofthe contract laboratories in his or her Region. The TPO works closely 
with the .APOs in responding to lnboraior>- leehnieal problems and leads laboratory on-site e^aluatl()n.̂  The TPO is the 
sole Regional official v. ho nui\ contact the CLP laboraiories. 

Regional Sample Control Center 

In most Regions, the RSCC coordinates the sampling efforts and .serves as the central point of contact for sampling 
questions and problems. The RSCC assists in coordinating the level of Regional sampling acti\ iiies to coiTespond witli 
the monthly projected demand for analytical .serx'ices. 

Regional Site Manager 

The Regional Site Manager (Site As.scssinent Manager, On-Scene Coordinator or Remedial Project Manager) is 
responsible for coordinating the development of data quality objectives and for overseeing project-specific remedial 
coniraeiors, state officials, or private parties conducting site sampling efforts. 

E.xhibit 1-1. CLP Organization Chart 
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c 
I.l. PROCUREMENT OF CONTRACT LABOR.ATORY SERVICES 

c 

1.1.1. Procedures for requesting/scheduling analytical services. 

To initiate a CLP Analytical Services (CLPAS) reque.st. the RSCC! or Regional/Agency designee contacts the 
appropriate CLASS Coordinator by telephone or fax and provides a complete description ofthe analytical requirement. 
The information required to initiate a CLPAS request includes the sampler's name, .sampler's phone niunber, site name, 
city and state where the site is located, site spill identification number, expected date of sample shipment, number of 
samples, type of analyses, tiu-n-around-time, fractions to be analyzed, and .sample matrix. 

1.1. L Timing and scheduling 

By noon eastern time on the Wednesday ofthe week prior to the scheduled start of a planned sampling activity, the 
RSCC or Regional.Agency designee contacts the CL.ASS Coordinator to place a CLPAS request and to provide 
sehedulmg information to the CL.ASS contractor. This lead-time enables the laboratories to prepare for EP.A samples, 
and to provide for resolution of sampling questions. It also allows ihe sampler time to prepare the required sample 
documentation prior to field activity, if appropnate. Late scheduling requests I i.e., requests received between 
Wednesday noon and the date of sampling) are accommodated with available laboratory capacity. To avoid possible 
shortfalls, Regions are strongly encouraged to submit all CLPAS scheduling requests prior to Wednesday noon, when 
possible. A more complete discussion ofthe procedures for arranging CLP analytical ser\'ices can be found in the 
User̂ s Guide 

to the 
Contract 
Laboratorv 
P.'o;,'r;ini. 

1.1.2. 
Chain of 
Cuminiinica 
tion within the 
CLP 

Exhibit 1-2. 
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2.0 CONTR,\CT LABOR.\TORY ANALYTICAL SERVICCES SUPPORT 

The CLP provides the u.ser coinmunity with a wide range of Contract Laboratory Program Analytic.tl Ser '̂ices (CLPAS) 
thiough laboratories that liave been awarded government contracts under the CLP. 

C:LP,AS services generally apply to the analysis ofwater and soil/sediment samples for specific target organic and 
inorganic analytes. and are performed under fimi, fixed-price, standardized contracts that include standard analytical 
methodologies, quality assurance and quality control (Q.A.'QC) procediu-es. and data reporting formats. The CLP 
analytical services are shown with their corresponding fractions and concentrations in Exhibit 2-1. 

EP.A Regions may request a portion ofthe analytical seiTices provided under the CLP. For example, CLP .Analytical 
Services-volatile :inalysib may be ordered without CLP Aiv,ilytieal Servtces-semi-volalile analysis or CLP .Analytical 
Services-pesticide. .Aroelor analysis. However. CLP .Analyueal Servlee^-pesllelde analvM.-, niav not be oidereil withoui 
CLP .Analytical Services-Aroelor analysis, since fractions may not be split. 

Exhibit 2-1. Contract Laboratory Program Analytical Services 

SI AtL'S 
OF 

SEKVICE 

.•\viuljble 

huiun.' 

.A.N.'^LVnCAL 
StRVICE.S 

Miilii.M;du, 
Mulli-

l. iinirLMiirLinoii 
Oiyanics 

(Low. .Vk-dium) 

Mulii-Mcdia, 
M\iln-C\im;cntnilioii 

Ijioriianics 
fl.ciH'.Mcdiiim) 

Lou c:onccnn'iilu)n 
Oi^djiio 

Water Qiuliiv-
\Vu'i(.lici;iisii> 

FRACTIONS 

VoLitilcs. 
.Soniurtlatilc^, 

P̂ .•sIicid̂ .•s.'.̂ rl)̂ .•ln̂ Ti 

Tfital Melal.s. 
Dissolved Metals. 

Cyanitie 

Volaiile.s, 
Samvolatilc-i. 

Pesiitide> Amclors 

Alkaliriiiv. 
.•Vttirti.iiiia. 

Toial Organn (.'arlioii, 
("licrniLwi ll\);:t'M Dcin.'iiul. 

Chlonde, 
Nitraic Nirriic. 

Plu)sptniruN. 
Toi.il D!SM)Ked SoliiU. 
Tui.il Sii-.LicriUcd Solid..., 

Sulfate 

CONCENTR.\TION' 

Low. 
Mediiuii 

Low, 
Mediiuu 

Low 

Lov4. Medium, lliiih 

MATOIX 

Water. 
Soil 

Sediment 

Water, 
Soil' 

Sediment 

Watei-

Water 

l U R V 
AROLND 
TIMES ' 

l4or.<5d.iy5, 
depcndunj on 

conn-aei 
reqiiiitmt'nt.-; 

14 or J 5 days, 
depcndiiii! on 

contr.iei 
rciiiiueiiienK 

14 days 

14 days 

See Section .VI, CLPAS Sample Definiiioii. for the dcrinitioiis of low. mediuin, and liigh coneentratioii.s. 

Turnaround times are ilic nia.\imum time allowed under the CLPA.S contracts lor laboratory .submission of all reportinj; 

;ind deliverable lequirements. 7iirnaiound times lor each sample are calculated Imni the day on which the sample is 

received al die CLP laboratory, as recorded on the shipper's deliver)- receipt and traffic report, chain-or-custody Corm. 

Lou coiiceiitratioii for these services refers to the analylical quantitation limits for drinkini; water s.imples. 
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3.0 SA.MPLE COLLECTION 

3.1 Sample Deiinitiou 

.A CLP .Analytical Services sample is defined by one sample mairix at one concentration level from one siation location 
for each individual or set of analytical fraction(s), provided the fractions are all requested from the same CLP .Analytical 
Service. CLP Analytical Seivices are generally u.sed to analyze low and medium concentration .samples. Low 
concentration samples are considered to be those samples collected in areas where immediate hazards are thought to 
be significantly reduced either by normal environmental processes or because of limited contamination. Medium 
concentration samples are most often those collected on-site in areas of moderate dilution by normal environmental 
processes. High concentration samples are considered to be those collected directly from drums, pits, ponds, lagoons, 
or areas where no dilution of waste is evident [these sample analy.ses are not available under current CLP Statements 
of Work]. For the most curtent definition of low or medium concentration please refer to the current CLP Statements 
of Work. The sampler must identify low, medium, and high concentration samples in the field in order to determine 
sample collection volume, packaging, and shipping proeevlures. CLP .Analyueal Services matrices can be water, scnl 
or sediment. In some instances a mi.ved-matiix sample mav be collected which contains either a supernatant tl'or a 
sediment soil sainplej or a precipitate (for a water sainple). In those instances, it is besi to di.seu.-.s the required 
procedures with the TPO or ,APO. In general, two individual samples should be collected by separating the aqueous 
layer from the solid piecipilate layer ;it the point of collection is pret'erable. 

.A CLP .Analytical Services sample consists of all sample aliquots (portions) from one station location, for one matrix, 
for one anal)iieal program, for one laboratory neces.sary to collect appropriate volumes needed for the analysis of each 
fraction. One CLP Analytical Services sample may be contained in several bottles and vials. For example for die 
Low'Medium Organics CLP .Analytical Service, one water sample might consist of all ofthe containers needed for the 
tiiree analytical fractions available under this service (i.e., volatile traction, semi-volatile fraction, and pesticide, Aroelor 
fraction), even though the fractions will be collected in separate containers. Therefore, the fractions ofthe CLP 
.AnaKtical Service, along widi the type of matrix and die expected concentration level (low/medium or liigli level), 
determine container type and volume. 

As an example, let's say you are sampling at Leroy's Pond (see Exhibits 3.1 and 3.2). Yrju are instructed to collect one 
low.uu'dium ajncenUTiiion water .sainple and one low.'niedliim coneeniration .wll/sednnent sample, each to he analvzed 
/or all ol tlie luu'mednim organic and inorganic Jriution.i axailahle through CLP .Uialytical Service. According lo CLP 
guitleliiies. each individual inorganic .sample may be analyzed for total metals or dissolved metals, but not both. If you 
vv ant data for both dissolved metals and total metals from the same .station location, v ou mttst collect tvv o separate 
.samples and assign them each unique CLP .sample numbers. 

For the CLP Analytical Services Multi-Media. .Mulii-Coneentration Inorganics iLow Mediumi contract, the analytical 
fractions of interest are total metals and cyanide. For the CLP Aiiiilytical Seivices .Multi-Media, Multi-Concentraiioii 
Organics (Low'Meditim) contract, the analytical fractions of interest are volatiles, semivolatiles, and pesticides Aroelors. 
Ill ihe future it will be possible to consider the Organit Low ConeeiUrjtion (water onlvi service. 

c 



Exhibit 3-1. Sampling at Leroy's Pond 
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Exhibit 3-2. Table of Sampling at Leroy's Puud 
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Because you are collecting sainples from two matrices for two analytical services, you must collect four separate 
samples: one watei- sample and one soil/sediment sample to be analyzed for CLP Analytical Serv ices organics anil one 

water sample and one soiL'sediment san^le to be analyzed for CLP Analytical Seivices inorganics. Note that a single 
sample may consist of several containers because each fraction and each concenU-ation category require a certain volume 
for analysis. 

3.2 CLP Analytical Services and Project Data QuaUty Objectives 

Before requesting CLP .Analytical Services, project managers should evaluate whether the services offered under the 
CLP are appropriate to meet the Data Quality Objectives CDQOs) ' establi.shed for dieirproject. Tliis evaluation should 
take place during the planning stages of a sampling project and be documented in the Quality A.ssurance Project Plan 
(Q.APP)• and'or the Sampling and .Analysis Plan (S.AP) '. 

The following specifications/features of CLP Analytical Seivices ftliis information is generally found ui the Statement 
of Work forthe analytical service) should be evaluated to detemiine the adequacy ofthe standardized services to meet 
the proieet DQCls: 

• list of included target analytes/compounds 

• sample concentrations covered 

• required minimum sample volumes 

• laboratory subsample size 

• sample preparation and digestion methods 

• analytical methods 

• turnaround times 

• Instrument Detecrion Limius 

• Contract Required Qiinntitation'Detection Limits 

• O-A QC requirements (e.g., identity, frequency, and acceptance ernei ia for laboratory QC sample?) 

• kiboratorv sample receipt and custody requirements 

• data package deliverables treponiiig requirements) 

For example, the detection limits required to meet the projeet DQOs for some risk assessments might be lower than the 
Contract Required Detection Limits offeied bv the CLP. Tiic staiid.ird CLP digestion and analytical methods might not 
be iiiiubic lor the sample matrix of interest. The CLP data itirnaKnind times might be too long Ibr some emergency 
response bampling projects. For situations such as tlie emergency response scenano, it is possible that a combination 
of CLP Analytical Sci-vtees for the non iime-oritical analvtes and alternative fasi-nimarounil services (14-day turn 
tiround time) tor the time-critical analytes would be udec|uate to meet the project DQOs. 

'For more information regarding QA and SAP planning and the DQO pioces.s, consult the documents listed in 
Section 9.0 of this jiuide. 



lilt ivdeieniiined iliai Cl.P ,\r..iiviical .Se>\Kes will not be adequate for all or .some ofihc samples to he eolleciol, 
alternatives should be explored. Each EP.A Region may have developed anahiical services options to supplement the 
laboratory ser\'ices available nationally through the CLP. Contact the appropriate Regional analviical sen ices 
representatives (usually the personnel listed in Section 7.0. Communications Network) for guidance in obtaining 
analytical services that will meet project DQOs. 

3.3 Refereuces to CLP Laboratorj- Ser\ices in Q.APPs and S A P S 

Q.APPs and SAPs typically contain sections describing analytical laboratory services. Standard, or boiler-plate, language 
is otien used to describe laboratory requirements for prix:edures such as sample receipt and notification and laboratory 
participation in analyzing Perfonmance Evaluauon Samples (PESs). CLP contract specifications are designed to 
incorporate man> ofthe most common good laboratoiy practice requirements, .such as the requirement for laboratoiy 
Quality .Management Plans (QMPs for hirther information see Section 9.0). If CLP .Analytical Services will be 
reciuested for all or some ofthe samples covered in a QAPP and/or SAP, care should be taken to ensure that the 
Q.APP/S.AP descriptions of laboratory services for the CLP-destined samples are comparible with the CLP contract 
specitications. For example, CLP contracts do not allow CLP laboratories to contact samplers directly legarding 
problems with sample receipt. (TMote that only the EPA Clontracting Officer for the CLP has the authority to modify CLP 
contract specifications) It is generally the responsibility of the project manager to make sure that the project 
laboratory serAJces re(|uireinents arc communicated to the Regicmal analytical services representatives. 

{} APPs and or S.^Ps also typically include standard operating procedures (SOPs) for procedures such as completing 
eliain-ol'-cu,stod\ fomis. .stunple identification, and .stimple packaging and shipment. SOPs that will be used when 
collccuny s,mlple^ tot uU âlŷ l̂  through the CLP should be reviewed before use to ensure that t'LP lequiretncnts are 
accoinmodaied, Maiiv eonsulianti' SOPs call lor ihe site name to be provided on the form. However, tor CLP 
An.ilvIleal Sen lees samples. Ca.se \umbei-s. rather than site names are used, SOPs a.ssoeiated with the collection of 
CLP samples should be reviewed before use to ensure tliat C!LP requirements are accommodated. 

In addition. Q.APPs and SAPs specify such information as the analytical methods and laboratoiv QC requirements tlui 
will be used for samples. When CLP .Analytical Serv ices w ill be requested for samples, it is conunoii for the Q.APP or 
S.AP to reference die appropriate CLP Statement of Work (SOW) for details such as the laborator)' QC sample 
frequencies. There is often confusion legarding how to reference CLP SOWs. because .several versions of a SOW for 
a particular analytical seiv ice, such as "Low Tvledium Organics," may be active under conU-acts at the same lime. .Also 
Q.APP tind S.AP authors do not control CLP laboratory assignments and will not know in advance wliich laboratory and 
eonesponding SOW version will be a.ssigned for their samples. Therefore. Q.APP and SAP authors should refer to CLP 
SOWs as in the following example: 

"Low/medium concentration soil samples will be analyzed according to the specifications ofthe current EPA 
Supeifund Contract Laboratoiy Program Statement of Work for Multi-Media, Multi-Concentrations Organics." 

3.4 Sample Vulume 

The colleetion of proper sample volume is imperative to the success of sample analysis. If sutTicicnt sample voiume 
IS not collected, the antilysis of all rec|uiied parimeters and complete quality eontrol detemiuiniions may not be po.ssible. 

iSec Section ." fi. l>i;ilitv Control S.imples) Therefore, it is especiallv importiint lo note tlie volume iei)uirenients for 
each specilied. If .ideqtiate sample volume ..miiol be collected, iiotilv the authorized RSCC or C LP .AnalvIleal SeiMccs 
Suppon per.stinnel sample immediately. Note that more than one coniainer may be required to pr{>vitle the total volume 
of sample needed le.g., rwo-40-ml glass vinis for one volatile organic compound [VOC] aiialy.sis). Exhibits 3-3 and 3-4 
speciiy the required sample volume and conttiiner t>pe for each CLP Anal>iiciil Services Iriiciion. Container type codes 
are deuiiled iii Sectioi'. ? :~, Sample C(iiuainef>. •.inii m Kshiba .'-5, 

I W t l W M W l IMiH""! 
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Exhibit 3-3. Low/Medium Organics Sample N'nlume 

S.AMPLE 
M. \TR1 \ 

W aier 

Soil. 
Sediment 

C O N C E N I I U I I O N 

Low .'Medium 

Low/Medium-

KILACnON 

S'olaiiles 

Semivolatiles 

Pesticides.'.Aioclors 

Volatiles 

Semivolaliles 

Pesticides/Aroclors 

L.ABORAIOR^ 
QCS.AMl'LE 

VOLlMt 

4c.ichi40mL) 

4L 

4L 

4 each (4(1 .mL) 

4 i)z. 

4oz. 

MI.M.MIM 
SA.Ml'Lt 
VOLUME 

:each(40niL) 

2L, 

2 L 

2eachi40mL) 

4i)z. 

4oz. 

CONrAlNLR 
IVPE' 

Bor U 

A.I,.r.G.H.,i,orls 

A.i;.F.G,H,.l. or K 

D o r B 

A.E.l-.G.H.J.orK 

.A.E.F.G.H.J.orK 

' Some sample eomaincis in.ty have sniiill neck sizes and inhibit saiupling cflbrts. S?e Exhibil 3 4 for coniainer types. 
- All iiicdiiiin soil.'sedimcnt sample containers should be double coniained bel'otc shipment (e.g., sample bottlcjarA lal 

pl.iced in clean, lidded metal painl can). Consult DOT regulations for applicable shipping requirements. 

Exhibit 3-4. Low/Medium Inorganics Sample Volume 

S.VMPLE 
M A l R I X 

W ,.u-i 

Sod 

."seduneiit 

C O N C E M RATION 

1 ou \U\Ii.,ni 

Low "Medium ' 

FRACTION 

Tot;\l Metals 

l).vM)l\e.i Mei.iU 

Cvanide 

Total Metals 

Cvanide 

L A B O R A i O R \ 

QC .SAMPLE 
V O L U M E 

IL 

11 

1.5 L 

6 oz 

hoz. 

M I N L M U M 

.SAMPLE 

V O L U M E 

1 L. 

1 1. 

1 L 

A oz. 

6 oz. 

CON I A I N ER 
T Y P E ' 

A.C.Ir.l '.G.H.I.K.or L 

•\.( . l - l , ( i ,H. . l ,K,0! l 

A.C,t,l ',G.H..I.K, or L 

A .C . t . r .G .H . I .K .o rL 

A.C.[:-,P.G.H..l.K.orL 

Some .sample containers may have small neck sizes and inhibit sampling cfTons. .See Exhibit 3.4 for container i>'pcs 
All medium conccmration soifscdimem .sample containers sliould be double contained before shipping (e.g.. sample 
bonle, jar vial pl.ieed in clean, lidded metal pauit can). Consult DOT tegulations for applicable shipping requitcmenLs. 

3.5 SaiiipK'Containers 

Exhibil 3-4 lists sample contauiers generally used during sample collection. Always use clean sample containers of an 
assured quality. For container cleaning procedures and additional container iidbrniation. refer to die cun'ent iteration 
of Spi'cijications and Guidance for Contaminant-Free Scimple Containers. 
December 1992, OSWER Dii-eetive y2.0-()5A. See Exhibits 3-3 and 3-4 for sample volume rec|uirements. S:implers 
may wish to pureha.se pre-cleaned''qualiiy assured bonles in lieu of cleaning their own bottles. 

3.6 Quality Control Samples 

QC samples are used to e.siimale the precision and accuracv of analylical resiilts and to exiimine sources of error 
ininKluced hv field and laboratory practices, A designated number ollield QC s.imples mav be ineltidetl in each b.iieh 

of samples whicii .ire .eni to the CLP laboraioiv . â  .peeificti b> the Sampling and \n.ilvMs Plan, A de.sieiiaied IUHUIK'I 
ot l,dioMioiv ()(. ximples mti.si he included in each batch ol\,iniples which are sent to the labor.tiorv. .is^pceiiled bv 
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c E.xhibit 3-5 Sample Container Types 

CONTAl 
NER 

TYPE 

A 

B 

C 

D 

' • 

F 

G 

H 

J 

K 

L 

.M 

SPECIFICATION.S 

Container: i(0-oz. amber glas.s. nng hmidk- bottltjiig. .1X-mm neck timsh. 
Closure: Polvpropvlene or phenolic can. 38-4.10 size: 0.015-iti Tctlon liner 

Container: 40-mL gla.s.s vial, 24-mni neck finisli, 
Clo.siire: PoKiiiop) lene or phenolic. opi.-ii-iiip. seicu- cap. 1 .s-eni opening. 24-400 size. 
Septum: 24-mm disc orO.UDs-m Teflon btinded to i).12()-in silicon lor total thickness of 0 125-in 

Container: 1-L high density polyethylene, cylindei-rouiid bonle. r:8-mm neck t'liiish. 
Closure: Poiveihvleiie c.ip. ribbed. 2S-41i) size; F217 polvethvlene liner. 

Coniainer: 120-iiiL wide iiunitli gLl̂ s \i.il. 4'<-min nock linish, 
(Insure: P.';v|MO|nlciie e.ii'. 4s.4i«i M/C: n nl -̂iii 1 ellon liriei 

Container: Ifi M. uiii. wide momh. sirjiehi-iided. llini i;l.ls^ j,«. ti,̂ -nirn neck liniih. 
Closure: Polv-propvleiic or phenolic cap. 6'i-4U0 size; U 015-in Tetlnn liner. 

Container: S-oz. shoii. wide mouth, straigln-sidcd. tlint glass jar. 7(i-mni neck finish. 
Closure: Polvpropviene or phenolic c;ir. 7(1-40(1 size. O.rtI 5-in Teflon imer. | 

Contaii\cr: 4-oz (all, wide mouth. straic;ht-sidcd. tltm gla:..s jar. 4i<-m\n neck Hnish. 
Clo.siire: Pulvr-ronvleiie or phenolic cap. 4S.400size: 0.015-iii Tetlon liner. 

Container: l-L amber, Bosion round, glass Isonle. 33-mm poiii-out neck tinish. 
Closure: Polvpropvlcne or phenolic c:ip. 3J-4.'!0 size; 0.015-in Teflon liner. 

Container: 32-oz lall. »ide mouth, straight-sided. Hint gla.ss, S9-min neck finish. 
Closure: Polvpropvlcne or ohciiolic c.i'j R<)-400 size; O.OI.S-in Teflon liner 

Container: 4-L amber gla.̂ s. ring handle boitlejug. 3S-mjn neck finish. 
Closure: Polvpropvlcne or (ilienolic cap, 3S.430 size: 0.015-in Tetlon liner | 

Contiiiner: 500-tnL high-densit> polyethylene, cylinder-round botde, 2S-mni neck fini.sh. 
Closure: Polvpropvlene cap, riblied. 2S-410 size: F217 nolvethvleiie liner. | 

Container: 120-mL wide niouili gla.ss viai. 4S-fi]m neck fimsji 
Closure: PulvTiropvlene c:ip, 4X-40O size. 0 Ol.-̂ -in Teflon liner | 

the CLP contr.iet. Becau.se the amount and type of QC samples collected vary between Regions, always refer to 
RegKinal guidance Noie that the tvpes and fa;queiKies v>f field Q( samples should alwavs meet piojeei DOOs 

Field QC samples may ineliide field duplicate samples, trip blanks, equipment bl;inks. and field blanks. The field t̂ ) C 
-s.impL-.-. should be prepuicd (i.e., labeled, packaged, preserved, and shipped lo die a.ssigned labonitoty) ideniie;illv lo 
Ihe prim;iiy field samples, and should remain "blind" to the hiboratory to en.sure indi.scriminate handlmg. Each /ieU 
QC sample receives a .separate sample number. See Section 5.0, Sample Documentation. 

Laboratory QC samples inelude matnx spikes and mairi.v spike duplicates for organic .samples and nuiin.x spike and 
sample duplicates for inorganic samples. The laboratoiy QC .sample is an additional volume of an existing sample 

required by the laboratory's contract: the additional volume mu.st be supplied by the sampler (see exhibits 3-3 and 3-4) 
Samplers should designate one sample per matrix per 20 samples as a "laboratory Q C " sample. If the sampler 
does not designate a sample as the "laboratory QC," then it is possible tiiat the laboratory coidd select ihe blank as the 
QC or use the primao' field samples to meet conn-act QC requiremenus. The laboratory u.se of primary field .samples 
tor QC analysis can detract from data quality and useability. For example, if a laboratory requires two liters of held 
sample to perform a re(|ue.stcd analysis without QC. and the laboratory receives two liters of field sample to perform 
the requested analysis along with matnx spike and duplicate analyses, the laboratory may .split the field sample using 
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one liter for the required analysis and one half liter each for the matrix spike and duplicate analyses. In doing so, th e 
laboratory will double the achievable sample quantitation limits, and possibN fail to meet project DQQs. Samplers 
should label the laboratory QC sample containers and corresponding paperwork as "lab QC" as deseribeil in Section 5 4. 
Traffic Repon-Chain-of-Custody Forms. Remember that the laboratoiy QC sample is not an additional sample and does 
not receive its own unique sample number Exhibit 3-6 explains some ofthe types of QC siunples that may be collected. 
Follow volume requirements as specified in Section 3.4, Sample Volume. 

3.7 Duplicate and Split Samples 

Duplicate .Scimples may be collected to detemiine the variability ofthe sampling process. Duplicate samples should b e 
collected simultaneously fi-om the same source and under identical conditions as the original sample. .Aqueous duplicate 
samples are collected from successive volumes from the same sample .source and device (e.g., bailers). Soil duplicates 
are collected from the same sample source and device. 

Split samples may be collected to measure the variability between laboratories. The sample should be collected b v 
separating one sample into two or more sample coniaineR. -Aqueous split .samples should be collected by either 
obtaining consecutive sample volumes from the .saine bailer or mixing the volumes in a large intermediate vessel, a s 
appropriate, depending on the nature of contaminants and Regional guidance. When collecting aqueous samples wit h 
devices, such as a bailer, tor exainple. the following guidance should be followed. If more dian one bailer is required 
to obtain the required sample volume, the first half volume ofthe first bailer should be poured into ihe first container, 
and the second half volume of the first bailer should be poured into the .second container. 

The lirsi hall vviliime i>f die sec(>iid b;iiler should be poured into the second container, and the second half volume of 
the .second bailer should be poured into the first container. This tilling sec|uence should continue until both contumens 
are filled. Please note that when sampling for VOC analysis, mote than one bailer should not be u.sed and sample 
mi\iiig should be avoided because these procedures may increase analyte loss due to evaporation. Refer to Section 
4.2.1, Volatile Organic Compound Collechon. for guidelines on collecting samples for VOC analysis. When split 
sainples are collected using an intermediate vessel, continually shr the contents ofthe intennediate vessel with a clean 
pipene or precleaned Tetlon rod, and allow the contents to be alternately siphoned into respective sample containers 
using Teflon tubing. Any device used for stii-riag. or mbing used for siphoning, must be cleaned in tlie s;ime manner 
as other equipment. Since a tme split for .sediment, sludge, and soil .samples is not feasible under field conditions, a split 
soil sample should be considered a duplicate. 

3.8 Performance E\ aluatioa Samples 

.\ Performance Evaluation Sample (PES) is a specially prepared Quality Control sample which is used to evaluate a 
laboratory's analytical proficiency. Most ofthe Orgaiuc PESs are supplied in ampules while most ofthe Inorganic PESs 
are supplied in plastic bottles. The frequency of use and the type(s)of PES(s) to be used during a sampling event should 
be specilicnlly addressed in the Sampling and Antilysis Plan. The availability and use of PESs should be coordinated 
tlirough the Region;il RSCC ancLorTPO contact. 

3.9 Recommendations for CLP Analytical Services Sample Preservation and Holding limes 

Sample Proervarion 

Some v.aier samples iniisi be ehemicalK preserved before shipmeni to the laboratory All low cotieeniraiioii stimples 
should be cooled to 4 ° .-. 2°C. Samples should be preserved and cooled imniediaielv upon sample colleciion. 
Preservation tecliniques v;u> among the Regions: so u.se the iiifomiation in Exhibit 3-7 as general guidance for properl y 
pre.'̂ eAmg samples Coniaet your RSCC for Region-specific instmctions. 

c 



E.xhibit 3-6 QC Samples 

QC SAMPLE 

Field QC 
Samples 

Laboiniory ()is 
Samples' 

SAMPLE 
TYPE 

Field 
fJuplieaie' 

Field Glank 

Volatiles Trip 
Blank 

Enuipment 
Blank or Kinse 
Blank 

Matriv Spike 
and Vlati'is 
Spike 
Diiplieaie 

M.iirix Spike 
and Lab 
Duplieale 

Pl 'RHOSE 

To check reproducitiiliiy of 
lahoMtory and t'leld 
procedure^. To mdicai..-
niainx non-honioeeneity 

To check cross-
contamination duiin;: 
sample collection. s;imple 
sliipmenv, and m ihe 
lalHii-atot>. A1.S11 to checli 
sainple containers. 

To check contamination 
durm;; s.imple handling and 
shipment t'mm field to 
lahoiatoi>. 

To check field decontam
ination procedures. 

Required by lalxiratory's 
cnntraci to check accuracv 
and precision ot'oigaiiic 
analyses. 

Required by laboratory's 
conu-act to check :iceuracy 
;ind precision of inory:inic 
analy^es 

COLLECTIO.N' 

Collect tVom areas that are 
known 01 suspected lo be 
containinau-<). Collect one 
sample per v^eel̂  or lO"",.. 
(Regions may vai-y) of all field 
samples per matrix, wtiicheecr is 
crcater. 

Collect for each ^loup ot 
.samples of simikir map-ix per 
each d;iy of sampling, l.'.se 
waier (demonstrated w be free 
of die containinant.s of concern) 
for oryanics; u.se niet;il-tiee 
(deionized or distilled) water 
for inorjianics. 

Collcci one sample (vv.iter 
demonstrated to be free ofthe 
conuminanls of concern) per 
each day of organics .sampLmi; 
Thi.-. sample is prepared otT-^ite. 
before sampline 
coiniiiences. and placed in die 
cooler used to ship volatile 
samples. 

Collect when sampling 
equipment is decontamin.ited 
and tensed m die field or when 
a sample colleetion ^es^el 
(•b.iiici or beaker) v\ill he used, 
t;se blank water luaier 
demonstrated to be oritanic-
liec. deionized or distiiicil loi 
inoiganics) tn rinse the 
equipment, and coHecl lliiv 
rinse ualer into the sample 

container-. 

Collect uiple volume for one 
vvaier sample per 20 wMev 
.samples. Theniple volume 
waier .sample .should he 
collected m the fiiiii .Nliipmcni 
of ore.inics samples. 

Collect double volume for one 
water sample per 20 water 
.samples The double water 
\ olume sample .should be 
collected in die fust shi|iment 
ofinoriianic samples 

.S.XMPLE .NUMBER 

.^^siyn tv4ii separate (unique) 

CLP sample numbet's i i.e.. one 
number to ihc pvimary saniple 
aiul one 1J the diipiicjic), 
SulMiiil blind 10 ilie lab. 

.^^siyn ^cpaiute CLP sample 
nuniliei-s to the field blanks. 
Submit blind to the lab. 

Assign separate CLP sample 
numbers U) tlie trip blank.s. 
.Submit blind to the lab. 

Assign separate CLP sample 
niimbei^. to the equipment 
blanks Submii blind lo the tab. 

A.ssign the primaiv .sample. 
extra volume, matrix spike and 
matrix siiike duplicate the same 
CLP sample number. Label ilu-
extra \'olunie ''Lab QC " 

As>ign the prim.iry .sample. 
extra volume, spike and 
duplicate the same CLP s.imple 
number Label ihccsua 
volume "Lab i ) i ' " 

Consult Re!;ional guidance tor field f,)C sample tiequeiicies, laboratory ()C sain]ile t'lequencies arc fixed in the CLP coninicis 
• A true split lor .sediment, sludce. and soil samples (luid other heteiogencoiis samples such as hij;hly turbid waters) is typically not I'e.tsible 
undei field conditions. .\ >plit of ijiis type ol ,iample should generally be ^onsideied a duplicate. 

\ o e\ti-.i volume is rciiiuied t'ov the soil sediment matrix, liowcvei. (Iw s.imple i.i be used tor !al>ora',orv d l ' must b ; d.-M "i \w\\ on the 
Tf< CtK ' ' • 

i : 



Holding Times 

Samples should be shipped to .scheduled CLP laboratories as soon as possible afier collection. Daily shipmeni of 
samples to CLP laboratoi-ies is very important, whenever po.ssible. becaa'je many samples are stable onlv for a shon 
penod of tune following collection. The technical holding hmes listed m E.thibit 3-7 are the ma.xunum lengths of 
lime that samples may be held from the time of collechon to the time of analysis and still be considered valid. 
Samples that e,\ceed these holding times may not be valid, and re-sampling may be necessary. The coniraciual 
holding times in Exhibit 3-8 are holding times that the CLP laboratoiy must follow to comply with the leinis ofthe 
contract and are described in the CLP Analytical Ser\ ices SOW. Cionffactual holding times are the same or shorter 
than the teclinical holding rimes to allow tor sample packaging and shipping. 
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Exhibit 3-7 Recommendations for Sample Preservation and Technical Holding Times 

P A I I A M E T E R 
T Y P E 

Meials 

Inoriianics. 
\nii-"Metals 

(Ir^jiinics 

ME.A.SUKEMENr 

Dissolved 

Suspended 

Filial 

Cliiomiiini" 

.Vlerciu-y Dissolved 

Mercnrv Total 

,\U<3luiity 

Carbon. T'oial Uiganic 

Chemical O.xvgen 
Demand 

Chloride 

Cyanide 

.Nitrogen 
Amnioiiia 

Nitraie plus Nitrite 

Phosphorus 

Solids. Final Dissolved 

Solids. Foial Suspended 

Suilatc 

.Anions In Ion 
CliiomaioLiaphv 

fcsiicidcs, Aroclors 

Seinivolatiles 

\o la t i lcs 1 preserved) | 

P R E S E R V , V n V E 

Filler on-siie. H N O . to pH- 2, 
C o o l . 4 ° C 

filter on-silc. Cool, 4 ° C 

H N O - t o p H ' O . C o o l 4 ° C 

C o o l . 4 ° C 

filler. H N O , t o p H < 2 , 
C o o l , 4 ° C 

HNO, l o p H < 2 , C o o l , 4 ° C 

C o o l . 4 ° C 

C o o l . 4 ° C . H,SO, t o p H < 2 

C()oL4°C, H , S O , t o p H < 2 

None Required 

Cool, 4 ° C , NaOH H)pH>12. 
0.6 g ascorbic acid • 

C o o l , 4 ' ' C . H:SO, topH<2 

C o o l . 4 ° C . H.SO, topH<2 

Cool 4 °C . H,.SO, t o p H < 2 

Cool. 4 ° C 

Cool, 4 ° C 

C o o l , 4 ° C 

C o o l . 4 ° C 

Cool. 4°C, pH ,<-y 

Cool. 4 ° C , store 111 dark 

C o o l , 4 ° C . HC!iopH--2 

T L C H . M C A L 
H O L D I N G TI.ME 

(•> .Months ' 

() Months 

6 Months 

24 Hours 

2S Days 

28 Days 

14 Days 

2« Days 

28 Days 

28 Days 

14 Days ' 

28 Days 

28 Days 

2S Days 

" Davs 

:• D.iys 

:x Llays 

28Da>s 

14 D.ivs 

Lxtract Ml •• days 

14 Days | 

C O M I C A C I 
M A N D A T E D 

H O L D I N G 

ISO Davs" 

1 SO Days-

ISO Days-

ISO Days ' 

26 Days ' 

: r - a v s ' 

14 D.-iys 

28Dav> 

28 Days 

28 Day.s 

12 Days 

28 Days 

28 Da> s 

28 Davs 

- D a v s 

7 Days 

2s Days 

28 Davs 

[•\lr.ict in 10 
Ddvs 

l-Kti-aci in 10 
Days 

11) Davs' 1 
•SouvLc .-Xdapted Irom l;PA-0(K) 4-82-ii5.S. lechnical Additions lo Mclhoits for Clieniical Analysis ol W aier .md Wasies and -in 
I. luiif ot I ..-ih-nil Kcf^iilunmn ,- /.!C, Uihir II -Kf^iiiinJ ((iiiiuiiiL'r'i. ficscrmiinn Tuiliniqui-^. and Ih.iUtiiia Tiiiic\. /W.^ 

>f required prcsc 

Samples should be filicicd iniincdiaicly on-site before addine a preservative. 

Onlv' use ascorbic .icid in die presence of residual cliloride. See i.cclion 4.2.1, 

Ma.\imum holdiny time is 24 hours iiiien .sullidc is pioseni. OptionaHv, all samples mav lie tested with lead acetate 
bclore the pH aduistmcnt to detemiine if su fide is present If sitinde ii present, ii can be removed by addini- cadiim 
nitrate ^"wdc^ uitiil a negaUvc spot test is obtained using lead acetate paper. The sample is filtered and llicii NaOH 
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um 

ipH 
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4.0 GEiNER'KL .SAMPLLNG TECHNIQUES AND CO.NSIDER.'VTIONS 

4.1 (Juneral Sampling Techniques 

This section provides information on guidance documents available for collecting CLP Analytical Ser\'ices samples . 
Samples should be collected according to the approved site specific Quality .Assurance Project Plan and the Samplin g 
Analysis Plan (EPA QA/Tl-S "'EP.i Requirements for Quality Assurance Project Plans for Etmronmeutal Data 
Operations " and EPA Order 5360.1). This document does not define specific sampling prcKedures for the CLP 
.Analviical Services because specific .sampling protocols depend on individual site conditions. Regional requirements, 
and DQOs, PsCgions may have their own specific requirements Ibr individual sampling programs, the Regions ar e 
responsible for generating Region-specific sampling Sr)Ps Infonnation regarding stirl'ace vviiier. sediment, soil an d 
groundwater sampling can be found m manv doeumeiiis including the following sources: 

• Coiiijiendiuiii <tj ERT Surfui.e H'uter and Sediment Sampling Procedures, EPA.540, P-91 005. 

• Compendnmi (if ERT Soil Sampling and Surface Geophysics Procedures, EPA,''540.P-91.''006. 

• Compendium oJ ERT Groundwater Samphng Procedures, EPA/540/P-91 /0()7 

• Quality .4sswance Sampling Plan for Environmental Response (OASPER) sofnvare, Version 4.1. ERT. 

• Requirements /oi- die Preparation of Sampling and Analysis Plans. Drart. US Army Corps of Engineers. June 
30, 1994. EM 200-1-3. 

Other sources are available. This list is not exliaustive. 

These documents, along with appropriate Regional guidance and procedures, should be consulted for detailed santpl e 
collection, piesen'ation. handling and storing, equipment decontamination, and quality assurance/quality control 
procedures. 'When working with potentially hazaidous materials. Ibllow U.S. EPA and OSHA requirements, specific 
health and safety procedures, and Department of Transportation (DOT) requirements. 

Regional samplmg protocol and Regional Q.A guidelines should be consulted. Proper procedures for insuring goo d 
sampling results should be t'ollowed, 

4.2 Special Sampling Cunsidenitions 

This section provides general guidance for VOC, low concentraiion contaminant, and duplicate and split sample 
collection, akiiig witii pruecdures for s.imple compositing and mi.xiiig. The guidance provided in this section may be 
useful and appropriate forthe collection of CLP .-Analytical Sernces samples. 

The Regions should have developed specific SOPs to address the procedures for preserving .samples in the field. 

Testing and amelioi-ation of ctirbonates. residual clilorine or o.xidunts in VOC samples and sulfides and residual chlorine 
in e.\iraciable li-action.s .should be included in Regional guid;ince 

4.2.1 \ oliitile Organic Compound Collection 

When collecting .samples for VOC analysi.s. care should be taken to pnjvent analyte loss by evaporation. The followin g 
procedures ;ue designed to minimize sample contamination and analyle loss dunng aqueous and non-ac|ueoiis VOC 
sample collection. .Also, be sure to follow Regional guidance to ensure that proper prepreservation treatment i s 
accomplished (e.g., residual chlorine). See Technical Notes on DrinkinL' Wtiter Methods . EP.A/600/R-94/I73, page 53. 
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^ 0 ^ Aqueous VOC Sample Collection 

^ " ^ • Rinse the vial with sample water prior to actual sample collection and pre.sei^'anon. See Section 3.8, Sample 

Preseivation and Holding Times, and Exhibit 3-7. 

• .Avoid excessive aeration and agitation of the sample by pouring the sample slowly down die edge of the 

sample vial. 

• Fill vial so that a reverse (convex) meni.sciis is present (in the case ofwater m a glass container) 

• Place septum on ihe vial .so thai the Tellon side is in contact w tth the sample ;ind then tighten the cap. 

• Immediately mvert the vial and lightly tap to locate air bubbles. 

• If air bubbles are present, di.sctird the sample and recollect the .sample. Check the lecollected .sample for ai r 
bubbles. If air bubbles are present, additional sample water may be added to the vial in an attempt to 
eliminate the air bubbles. The presence of air bubbles after three consecutive attempts to rid the .sample of 
the condition shoidd result in the u.se of a new sample container and recollection ofthe .sample. Regions vary 
in their approach to rinsing the .sampling vial and recollecting the sample in the same vial. BE SURE T 0 
FOLLOW REGIONAL GUIDANCE. 

• Do NOT mix or composite samples. 

• Immediately transfer the vial to the sample shuttle [device which contains a "set" of VOC vials] once it has 
been collected. Do not allow ice to touch the vials. 

Solid \ ' 0 C Samt-tle Collection 

'^^f • ^Lnlnllze headspace as much as possible. 

• Pack sample lightly with either a glass rod. Teflon spatula, or stainless steel spatula. 

• Secure cup with 'fetlon-side of septum in coiiuict with sample. 

• Do NOT mi.x or composite samples 

• Immediately transfer the vial to the sample shuttle once it hiis been collected. Do not allow ice to touch the 
vials. 

• Wipe outside of .s;iinple container to remove excess .sample from threads to ensure a tight lid fit. 

4.2.2 Cuntaminaiit Sampling 

Some compounds can be detected in the ppb and'br ppt range. E.xtreme care mu.st be taken to prevent cross-
contamination of these samples. The following precautions should be taken when uace contaminants are of concern: 

• Disposable gloves should be worn each time a different location is sampled. 

• When collecting bodi surface water and sediments samples, surface water samples .should be collected fir.st. 
This reduces the chance of sediment dispersal into surface water, and tlie resulting loss of suiface water 
.sample integrity. 
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• Sampling should occur in a progression from the lea.st to most contaminated area, if this infomiation is 
known. 

• Samplers should use equipment constmcted of Tellon. stainless steel, or glass that has been properly 
precleaned for collecting samples for trace organics compound antilyses (.A set of prtK-edures foi- cleanin g 
.sampling equipment may be found in Regional guidance. Ecitupmeiif constmcted of plasuc or P\'C should 
not be used to collect samples for trace organic compounds analyses. 

4.2.3 Sample Compositing and Mixing 

When compositing solid .samples, (i.e.. .sediment, soil, sludge) for analysis of compounds present in trace qu:intities. a 
stainless steel or Tellon bowl and spatula should be used. Samples for VOC analysis should not be composited to 
minimize evaporation. The sample should he thoroughly mixed and divided uiio subsections in the compositing 
container. The procedure for sectioning is as follows: 

• Roll the contents ofthe compositing container to the middle ofthe container and mix. 

• Quarter the sample and move to the sides ofthe coniainer. 

• Mix each quarter individually and roll to the middle of Uie compositing container. 

• Mix the sample once more, composite quaiter subsamples, place in container. 

The approximate quantity of each subsection should be recorded in tlie field logbook. 
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5.0 SAMPLE DOCUMENT.'VTION 

Each .sample processed by the CLP must be properly documented to ensure tmiely analysis of all paiimieters requested 
and to support the use ofthe sample data in potential enforcement actions. It is the sampler's responsibility to fill out 
all appropriate paperwork completely and correctly. This section provides instructions lor completing all CLP forms 
and other sample documentation. Each EPA Region may require additional documentation. It is important to follov\' 
both die national giiideluies and Regional guidelines for CLP Analylical Sei-vices samples. Cbntact your RSCC for 
Region-specific in.struetioas and guidance prior to the sampling activity. Contact the Region \TI RSCC for infonnatio n 
regarding sample documentation forthe Rapid Turnaround Dioxin .Anal>lical Service. 

5.1 Case Number/Sample Delivery Group 

.A Case number is assigned by the CLASS contractor to CLP Analytical Seivices sampling events and is five digits in 
length. Each CLP Analytical Services sampling event receives a distinct Ca.'se number which helps maintain sit e 
confideiinality. (Contract laboratones should not know the site name for the sjimples they are analyzing in order to 
avoid potential conflict of interest problems.) The Ca.se number also enables the CL.ASS contractor and the Region to 
easily track CLP Analytical Services sampling events. The Sample Dehveiy Group (SDG) is a unit within a Case that 
IS used to identify a group of samples for deliveiy. ,'An SDG is defined as one ofthe following. v\'hichever comes tinit: 
all samples with a Case, or every set of 20 field samples witliin a Ca.se. or the field samples in a Ca.se which are received 
at a laboratoiy during a specified period of time, beginning with receipt ofthe first sample in the Ca.se or SDG. Note : 
Laboratory QC sample frequencies are based on the SDG. 

5.2 Sanijile Number 

The CLP sample number is a unique number tliai idennfies each sample under a CLP Analytical Services analytical 
program. A CLP Analytical Services sample is defined by one sample matrix at one concentration level from one station 
locntion for each individual or set of analytical fraction(s), provided the fractions are all requested from the same CL P 
Analytical Service, The sample number is preprinted on adhesive labels and is provided by yc>ur RSCC. who rotitinel y 
orders them from the CL.ASS contractor. Exhibit 5-1 shows examples of CLP Analytical Service s;implc kibels. Sample 
numbers itre comprised of a Regional letter code and sequenbal sample numbering Regional letter codes tire listed i n 
Exhibit 5-2. Use only the labels provided to the Region in which you are sampling. It is ytiur resptinsibility to assign 
this critical sample number correctly and to transcribe it accurately <m the appropriate documentation. Place 
the label on the appropriate sample container and transcribe the sample number onto the sample tag and TIVCOC 
( FracKjiî  Repoa Cham of Custodv) tbrin. The unique .sample number must only be usL»d for one .><ample. Destroy all 
umi.sed labels to prevent duplication ot sample numbers. Do not adci digits or hyphens to the CLP .sample iiuiuber.s. 
If additional sample numbers are needed in the field, contact your RSCC. The .sampler should consider placing clear 
tape over the adhesive labels as this proeedtu-e will help preserve die mfoimation on the adhesive labels. Samplers 
should attempt to use the provided CLP sample numbers in numerical order [as much as possible]. .All samples must 
have stimple numbers on the label and tag. if tags are used. The use of sample tags is highly recommended (see Section 

5-:̂ ,̂ 

Organic Sample Numbers 

Organic .sample numbers are five characters long and have the format XXXXX. The first letter indicates the Region. 
ilie remaining letters and numbers are used for sequential sample numbering (see E.sdiibiLs 5-1 and 5-2). Organic sample 
numbers aie preprinted on labels. For the organic fniciions. there are ten labels four for seinivolatiles (labeled 
extractables). two for volatiles, and four are blank (for pestieides.'Aroelors and extra sample volume). Remember thai 
the luiique sample number mast only be u.sed for one .sample. Destroy all unu.sed labels to prevent duplication of sample 
nunibei^. 
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Inorganic Sample Numbers 

Inorganic sample numbers are six characters long and have the format MXXXXX. The "M" indicates that this .sample 
is inorganic, the second letter indicates the Region, and tlie remaining letters and numbers arc used for .sequential sample 
numbering (see Exiiibits 5-1 and 5-2). Inorganic sample numbers are preprinted on labels, seven labels per strip. Tw 
labels are for total metals, two for cyanide and three blanks (for extra sample volume). According to CLP guidelines, 
each individual inorganic sample may be analyzed for total metals or dissolved metals, but not both. That is. sample 
collected for total metal and dissolved metal analyses must receive separate (unique) sample numbers. Remember that 
die unique sample number mast only be ased for one sample. Destroy all unused samr̂ le labels . 

Exhibit 5-1. CLP Analytical Services Sample Labels 

Organic 

BLI-ltll - Sentivol.-itile 

BLIIOI - Sciiiivolatilc 

B L U d l - Scmivolaiik-

l iLll l l I - SennvuLillli.' 

BLIKH - V()A 

BLtl l l l - VO-V 

BLIIOI - Pesticide Aroelor 

K1.H0I -

DLIIiil 

[Blanks ni.iv b j includcdl 

Inorganic 

MBJTOl 

MBJTDl 

.MB.ITOI 

VlB.llUi 

MBJTOI 

,\lB.m)l 

MBJTOl 

[Dlank.< ir 

Total Mct.ils 

Toial Mct.ils 

Cy.inidc 

(. >aniac 

.;> he includedl 

Exhibit 5-2. CLP Analytical Services Regional Letter Codes 

R E G I O N 

1 

11 

111 

IV 

V 

VI 

\ ' l l 

VIII 

IX 

X 

L E T T E R 

O R G A N I C 

A 

B 

C 

D 

E 

F 

C, 

11 

Y 

.1 

C O D E 

I N O R G A N I C 

MA 

MB 

.VIC 

MD 

ME 

K1F 

MG 

MM 

.MY 

M.I 
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5.3 Sample I ag 

To suppon the use of sample data in )30iential enforcement action.s. samples should be identified according to EPA 
National Enforcement Investigations Center (>1EIC) .sample control guidelines. NEIC recommends that samples other 
than ;/) situ measurements (e.g., pH, temperatuie, conductivity) be identified with a sample tag. Each sample aliquo 
removed from a hazardous waste site to be transferred to a laboratory for analysis should, therefore, be identified with 
a sample tag. The sample tag is returned to the Region b)' the laboratoi-y along with the coiresponding data package 
as physical evidence of .sample receipt and analysis. 

Check with your audiorized requestor (RSCC or Project Manager, it will vary among the Regions) to determine th 
availability of and the .specific requirements for .sample tags. Tie a sample tag on each .sample container. (See .Sechon 
6.0. Sample Packaging and Shipping for tying procedures.) Exhibit 5-3 is an example of a sample tag. Exhibit 5-4 
contains instmctions for completing a sample tag. 
Section 6.1, Sample Packaging, contains additional information on sample tags 

Exhibit 5-3. Sample Tag 

Projea Coda ^ 

•^ 
•^ 
rv j 

SU'Jon No. O 

26 

Mc./0aynraa4 

S/9/9/ 
Station Locauon 

Time O 

100-7 

Ocsigrau: O 

Com p. 

Sampter's (Signatures) 

Qjcrhm (lon\Z4 

w Q 
w O 
;::; > 
- I 31 
O o 

V) = 
» 

> r-
< 

m 
03 

10 

Grab 
X 

8 

o 
w 
o 

Z o 

B; 

D 



Exhibit 5-4. Sample Tag Instructions 

STEI'.S 

STEP 1 

I.NSTRUCTION.S 

Under ihc "Kcnurks" licading. record ttic CLf Case number and sample niunber. 

.S tEP 2 Record Ihe project cotle (c.;;., connaci number, work assignment niiniticr, liucrageiicy .'Vgrecmeri nunibe 
etc.) as.signcd by EPA. 

STEP .1 timer die station number .issi;;ned bv die .sampling team cot>rdinator. 

STEP 4 Record ttie month, day, and year of sample collection. 

.S TEI' 5 Enter du'niiliiaiy time ol sample collectii'ii. e.i! • 13:01 .̂ or lOl p m. 

SI EP«. Place an "X" to indicate conipiisite or grab s:uii|^le. 

STEPT Reii'id the <t.iiioii location idescnptioni ns specilied in the project plan 

.SI E P S >ieii ttie s.imiile I.LLI ^Mtil ymir nuiiie 

STEP 9 Place an ".X" ui the bo\ Iie.sl to "yes ' o r ' iio ' to uidicaif il a pre.serv.itive was added to the sample 

S 1 El' III tiiuei 'aiiais-K-'s.' plaee ai', " \ " ui ilie Ix'S iie.M to ilie p.ii-.uiieteis loi vsliieh ihe sample ;s m ĥ ' jii.iUzed 

Noic: Leave the K'v Tor "l.ihoratoi-^ sample number" blank. 

5.4 I ralTic Rcpoi't/Chain-of-Custody Forms 

The organic luid inorganic tratfic report'cliain-of-custody (TR/'COC) fonns enable the CLASS contractor and the Region 
to track CLP Analyiictil Sen ices samples and ensure that die samples are shipped to the appropriate contract laboratoiA'. 

,«^ fhe TR/COC form is functionally similar to a packing slip that accompanies a shipment of goods. The TRCOC 
L ^ I'onn includes n eliaiii-of-custody record located at the bottom ofthe fomi. The form is u.sed as physical evidence of 

sample custody. EP.A-NEIC guidelines specify that otficial custody of .samples must be maintained and documented 
from the imie of collection until the time the samples are introduced as evidence in the event of litigation. The sampler 
is responsible for the care and custody of the sample until sample shipment. A sample is considered to be in you r 
custodv if any ofthe following criteria are met: 

• The .sample is in your possession or is in your view after being in your possession; 

• The sample was in your po.sse.ssion and then locked up or sealed to prevent tampenng: or 

• You ha\ e placed the sample m ti secured tirea. 

Document CLP Analytical Sei-vices organic, inorganic .stimples on sep;irate CLP TRCOC forms. TR 'C( )C forms must 
be completed for every shipmeni of CLP AnalyUc:il Services samples to a contract laboratoiy. Use indelible ink only, 
no pencil (a liail poiiil pen is best)! Make coneciions by drawing a line through and initialing and dating the eiTor. 

iheii eiiieniie coireci iiiloimation. Erasures are not iillowed: l-.aeh TR-COC fonn should be'inipnnied,"Eaeh 
TR'COC fomi documents up to 10 iiamples per Case number and sample shipment. 

A separate TR COC: form niuM accompany each cooler for each daily shipment. The TRCOC forms must address al 1 
samples in ihat cooler, bin not tiddress .samples in any other cooler. This practice maintams the cham-of-custody for 
all samples m case of mis-stiipmeni, 

Instructioib summarizing CLP .sample volume^, puckaging and repotting requirement, are pnnted on the back of th e 
TIC COC forms. 



Any error, on the TR/COC forms should be immediately reported to the autliorized RSCC or CLASS personnel who 
can then mfomi the laboratorv. The faster such problems are identified, die faster they can be con-ected and criUcal 
delays in sample analysis may be â •oided. See Section 7.0. Communication Network. 

Exhibits 5-5 and 5-6 are examples of completed TR/COC tbmis. Exhibit 5-7 provides step-by-step uistructions for 
fillin" out the organic and inorganic TR/COC forms. Exhibit 5-8 provides purpose codes forthe forms. Samplers may 
find it helpful to carry the.se uistmctions to the field. Site managers should consider appending these instructions to the 
SAP. 

After vou hf.ve properly completed the TR-'COC form, place die bottom mo copies (white and yellow for organic an d 
inorganic samples) in a pla.sric bag. then tape the bag to the inside ofthe sample cooler hd. The second copy (pmk fo r 
organic and inorganic samples) must be returned to the CLASS contractor widiin five days of .sample shipment. The 
address ofthe CLASS contractor is pixjvided in Exhibit 7-3. The top copy (blue for organic and green for morganic) 
should be sent to designated Regional personnel. 

Note: .\11 samples in a cooler must be recorded on a TR/COC form inside the cooler and each unique sampi e 
number should be listed on only one TR/COC form. (In die ca.se where aliquots ofthe same sample are collected 
at different times [as may occur when well development is ver\ slow] and shipped sequeiuially, fractunis, may be give n 
different sample numbers. If fractions are given unique sample numbers, it will be necessary forthe Region to track 
the tractions and maintain the knowledge diat the tractions are from the same sample.) If till containers necessary tc>r 
the analvsis of 10 samples cannot fit into one cooler, divide samples into more coolers, making sure that all containei^ 
lor each sample a re in die same cooler. Place coiresponding sample documentation into each cooler. LF .MORE TH.'VN 

ONE TR/COC FORM IS USED FOR THE S.AJVIPLES IN ONE COOLER . then all ofthe fomis must have complete 
header information and signatiu-es. 

5.5 Field Operations Records Management System 

In an effon to streamlme the resource mtensive field docimientation functions that occur durmg sampling .iciivities. 
EPA-NEIC. at the request of the AOC, developed the Field Operations Records Management System II (FORMS 11) . 
FOICVIS II IS software that facilitates the capture of field information during sampling events, and automates die 
production of bottle labels, sample tags, bonle-specific castody seaLs. chain-of-custody records, cooler seal.s. PRP sample 
receipt records, and field reports. FORJvIS II enables field personnel to dowTiload data to the laboratory, RSCC. an d 
Regional users. FtDR̂ MS 11 design feamres include the following: 

Hardware portabilirv/eompatibilitV''veisatilitv 

Because field samplers cannot guarantee access to an AC power source or a stable computer working environment , 
FOICMS 11 IS compatible widi exisung ponable hiu-dware including portable computers, portable printers, luid 
portable bat code scanning devices. While FORMS 11 is mouse-compatible, unknown field conditions prohibit 
KOR.M.S II reliance on :i mouse, but oiher puinling devices nia> be useful. 

FOICMS II uses haidwiire units specially selected to minimize the likelihood of failure or downtime as a result of 
adverse field conditions. 

Har code apnlicaiioii 

FORMS II uses bar code lechnology to accelerate the sample paclcing process for sample stiipment to CLP 
kiboratories. In addition. labor;iior>- personnel may use the .sample bottle bar codes to facilitate receipt and 
associated records management activities. 

Flexibility for multiple samplers'samples 

http://the.se
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Field samplers and field sampling organizations often use unique numbering and idenfificadon schemes in addition 
to the CLP sample numbers when collecting samples. They also vary in their approach to many other activities. 
For that reason, FORMS II design includes choices for: identification scheme, activity names, labeling information, 
and number and types of labels''tag&'seals. 

Sample Definitions 

FORMS II design is based on field sample, QC sample,, and analytical fraction definitions that are consistent with 
tliose provided in Section 3.0, Sample Collection. FORMS II improves field time management stiindardizes 
infomiation manageriient. and captures ct̂ llection information in an electronic fomiat early in the field ,>;ampling 
process. Esumated training time for new FORMS II users is less than two hours. FORTvlS II is currently managed 
by .•\0C. If you are interested in using FORMS II. please contact AOC at (703) 603-8870. 
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Exhibit 5-5. Organic TR'COC Form Example 

i * * * * ^ 
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Exhibit 5-5. Organic TR/COC Form Example (Contiaued) 

Organic Trafflc R e p o r t / C h a i n of Cus tody F o r m I n s t r u c t i o n s 
77iii/tir7/t rvpiucvs both the individual Traffic Repon and EPA Chain of Custody Record, 

wat«r S a r r ^ i M 
• • q u i M d 
voium* Conlatnw Typ* 

Cx'rociODie 

(I ow I evfti) 

ExtrQciaDle 

•/ciatue Arvai/iis MO mi 
(Low Lo'vel") 

J 
GG 

00^ 

1 X 4 UI«* AmDftf 

X BJ oz '̂ 11 oet 

4 X I Urer ArrOfK 
GtOiS bones 

2 X 4U-tri S i o i i 
Vidi 

\̂  ^ ^ 'All Me'Jiurii ona HiQti Level sompiBS Must De beoed m 
-f f i . f MeiQi '^on for SniDnwm 

Soi l /S*dlm*ni 
SCVT^pMl Conlomsr Typ* 

1i%Vf»l') 

VokDHie AnotvVS 
( L o w e WecJ-T^ 

Level-) 

.MllT.I 
• 

-

i ^ 

-

X b-07 A/.ao.M 

.' > : L tn. 
Wine r . 'o -n i •-,, 

v'IGSl 

<ii 

j i . 

n 

t?0'i V JA ' .an uTiact i*j3v vuoieci •:! cno^go ^ e c ' 'a ensof* : * « • • ' ^nn-c; 

HIGH CONCENTRATION SAMPLE COLUCTION 
REQUIREMENTS 

UquiO Ol i oua f l *qu t r *d 
SompHtl Vo lum* Conloin«f Typ* 

CxIicclQDW a n d 
V^otanla Anutvsts 

1. Organic Sample CoUectloii Requirements 
• Pletise indicate which samplels) axe lo be used for laboratory QC (MaUTx Spike/Ivlau-lx Spike Duplicate). 
• Sliip medium and high concentraUon samples in metal cans. 
• Aqueous samples require one Lriple-volume sample per twenty for Matrix Splkr/MatrLx Spike DviplirHte 
• Oily samples can not be analyzed under tJie Contract Liiboratory Program Analytical Services (CLPASl program. 

2. Cooler and Sample Documentat ion 
• Complete all sections of the Trafnc Report/Chain of Custody Form - Prcsb firmly wiUi a ball point pen lo ensure 

that carbon copies are legible. Check the information and correct any errors. 
• Please remember to complete the Chain of Custody information on thr form. 
• Seal the two sets of laboratory TtnfRc Report/Chain of Custody Form copies in a plastic ba^;. Include a return 

address and a method for returning the cooler. Tape bag under cooler lid. 
• Seal each container in a plastic bag. 
• Pack medium and high concentraUon samples In meUil cans. 
• Cool low waters to 4° C. Cooling of low soils Is optional. Do not cool medium or high concentration waters and 

soils. 
• Separate and surround cooler contents with vermicullle or equivalent packaging. 
• .Seal Ihe riioler. overlapping the lid and body with custody seals. 
• tvlall CLASS the pink copy of the Traffic Report/Chain of Custody Form within 5 days 

3. Sample Shipment and Reporting 
• All rclcveni Department of TransporlaUon regulations must be followed when shipping samples. 
• PHONE IN ALL SHIPIWENTS IMI^EDtATELY TO CLASS (oj to RSCC. If instj ucted) 

Required mformaclon: 
Case Number 
Date shipped 
Number of samples by conccntialluii. inalrLx and unaly:>c:>. 
Carrier and airl^ill number 
Next planned shipment 

l^avc your name and a number where you can be reached. 
• Infurmatlon for SATURDAY DELIVERIES iiiusi lie plumed in by 3:00 PM (Eastern) Hic preceding PKIDAY. 
• Report any delays or changes of scope (i.e.. chanties in number of saiiiples to be rollectcd, niatrLx chances, elc.) 
• CALL IF YOU HA\^ ANY QUESTIONS 

Contract Laboratory Analj'tical Services Support 
300 North Lee Street 
Alexandria. VA 22314 
Phone: (703)519-1200 
F/\X: (7031 519-8626 

iMaa 
SF . Supwfcind 
PRP . Commercial Polanttaly 

R*^x>ncto4* P«ny 
ST . Slats 
FED . F«d*r« l FacMty 

P u r p o s s C o d M 

CLEM • ClaulcaJ EmaiQancy Si 
PA - Earty Action Pr«llr^nary ESI 

ABMBSmvm 
REM • RvmovBl Ri 

- Silo IncoKl ion 
* Expandad Sit* 

lnsp«ete>n 
• Ramaoai invasNgatior 

FS > Faaaibilitv Sludv 1 
no 
RA 
Of tM 

NOLO 

- Oparat tonA 
Maintananca 

« Naltonal Pnomtaa List 
Deletion 

* UA OPO-. i»»ft-3a4-rai 



Exhibit 5-6. Inorganic TR/COC Form Example 
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Exhibit 5-6. Inorganic TR/COC Form Example (Continued) 

Inorganic Traffic Report/Chain of Custody Form Instructions 
This/orm replaces both the indUriducd Traffle Report and EPA Chain of Custody Record. 
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1. Inorganic Sainple Collection Rcqui iements 
• Please Indicate which samplelsl are to be used for laboratory QC (MaUlx Splke/DuplicaLc). 
• Aqueous samples require one doiiblF-voliimp sample per twent>' lor laboratory MaLrix/Spikc Duplicalc. 
• Prcser\'e low level water samples: 

Total metals Preserve with HNO, to pH < Ii 
Dissolve metals Preserve with HNO^ to pH < 2 after filte.rlng through a 0.45 iim filter. 
Cyanide Preserve with 10 N NaOH to pH > 12 

• Oily samples can not be analyzed under the Contract laboratory Program Analytical Services (CLPAS) prograjii 
• Ship medium and high concentraUon samples in metal cans. 

2. Cooler and Sample Documentat loa 
• Complete all sections of thr TrafTic Report/Chain of Custody Form - Press firmly with a ball point pen to 

ensure thai ca;bon copies are legible. Check the informauon and torreci any errors. 
• Please remember lo complete the Chain of Custody Information on the form. 
• Seal llic two sets of laboratorj' Traffic Report/Chain of Custody Form copies in a plastic baft. Include a return 

address and a method for returning the cooler. Tape bag under cooler lid. 
• Seal each container in a plastic bag. 
' Pack medium and high concentration samples in metal cans. 
• Cool low waters to 4" C. Cooling oflow soils Is optional. Do not cool medium or high concentration waters and 

soils. 
• Separate and surround cooler contents with vermiculite or equivalent packaging. 
• Sejil the cooler, overlapping the lid and body with custody seals. 
• Mail C L J \ S S the pink copy of the Traffic Report/Chain of Custody Form within 5 days. 

3. Sample Shipment and Reporting 
• All relcveni Department oi TiBn.Hporlatlon regulatio.is must be followed when shipping samples. 

PHONE IN ALL SHIPMENTS IMMEDIATELY TO CLASS (or lo RSCC. il instructedj 
tlfquirt'd informatiun: 

Case N'uiiiher 
Datf shipped 
Number of samples by concentration, inatn-x and analyses 
Carrirr atid airbill number 
Next planned shipment 

Leave your n.imc and a number where yoLi can be reached 
• liilorinanon (or SATLKDAV DELIVERIES must bt- phoned ;n by J;00 PM (Eastern) ihi- preceding FRIDAY. 
• Rr-port any delays or changes of scope Ii c . changes in number of samples lo tje collected iiiairLv changes etc.) 
• CALL IF YOU HAVK ANf̂  QUESTIONS 

Contract Laboraiory Atialyucal Services Support 
.100 North Lee Street 
Alexandria VA 22314 
Phone: (7C3) 519-1200 
F.ILX (703) 519-8626 

uaa 
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p n p 

ST 
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= Romadia- Invashgal'un 

L p n j T^ffT rtCIiOn 

" a 
RD 
R* 
O&M 

NPUJ 

= F«A<Jt)illty Sluav 

- Bomsc i i i Aelion 
Opcrot'Or & 
Mci'ii.)'idiic:«< 

= Nat ionj i Pnonlns Lisl 
DelAlior 

* U.ft. OPO: f BH-38^raO 
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Exhibit 5-7. Organic anci Iiinruanic Traffic Rcpoit/Cham-of-Cu!>tocJv Forms Instructions 

STEP 

.STEP I 

S i EP 2 

.STEP 3 

.STEP 4 

INSTRtCTION.S 

The SAS Oitier mutibcr in no longer appliciible. Leave this box hlaiik. 

Record tiie Case niitnto tii.it has lieen asjiiuncd to the samplliii; event. 

Tiaiiscribe ilie pinject coite ajid .siic infomiation. Enter the project iuid .iccmint code,'; ;is.sij!iied to the priijeet b> 
the K.SC'Cs or HP.'V Site Maii.igcrs. Record the site n.-vnic, city, st.ttc, and site spiil IV> lassigiied by yiiiir Rcjniw) 
This pan ofthe forai is dcscn.'iilizcd and will not pnni on the liilwratory copies. .All site inl'oniiation nni>i t>c 
kept confidential. 

Record your Region niunber and the nitiiie of your sampling company. Print your name and include your 
siitnaturc in the space following. .Additional space for sampler signatures is provided for in the area desitinated 
its Step 23. 

.STEP .> I'ijce a check mark in die approprialc h<ix liii" fundinj; lead under Ihe fi.ilumn labeled "Lc'ad." Place another 
clieck mark iindsr either the "tarly .Action" cu "Long-Tenii Aelioii" eolulIUl.̂  lor .sampling ellon T>.ui bo.xcs 

must be cliecked in this area. Nott- llial RCRA Ls an example of a federal lead .samplinj; activity. Pinvosc codes 
are described in E.\hibn 5-S. ^ 

STEPO l<ec(ird Ihe dale shipped, ili; cameniame Ie.;:.. Federal (-.xpress. Piirnl.nor or AJINMTIOI and the air bill number 

S I E P 7 r<eeoid the name .ind Itill addresi of the Cuiiir.ici lahur.uoiv. l:nici llic name iil the .sample cusiodi.ii". oi 1.1 P 
ciiiiiaci 11 contaci name 1-unkri.lull, uriic (. 1.1'Sample (.:ll̂ lOdlan ' 

STEPS Transcribe Ihc CLf .sample number from ihe preprinted sample Libels e.naclly as it appears Uo iioi add hyphens, 
etna zeros, charjeici's, or dieirs. 

SI LP 9 Record the uppropriaie matrix code liom die clmices listed in box number t) on the fonn ll'lhc Rc^iinn is 
shippin;! a quality eontrnl (QCi sample .•.uch as a field blank, coiikuii blank, inp blank, spike, diiplicale. or 
perfonnanee cvaluaiii)ii .>;tmple, rhon "Field QC" sluiuld be entered a.s ihe man-ix for thai sample Him ,.'\-cr. il 

the Ki'iiion wishes to keep ttie QC .•tuw/jte hiiiid lo the tuboi-uiorv [rhi.\ is rcconitnenJeilJ. then the sumpler stiould 
enter eiilier " 1." "2." ur "J" J'"' filler QC iiimplei. mid "S" I'orsdil/seiliiiieiit QC .tamptes us the rnutrix cuJe in 
Cuhjnm .-1. ".Vlutrix." 

S I t P 1(1 hnter llic e>iini.iied sample coneeniration. Fur ori!anic samples, cnlcr "L" for lowniedium aqucmis vimples. "L" 
lor low coneeniration .solid sample^, and "M" lor medium coneeniitiiion .solid .samples. For inorganics, enter "L' 
for hue conccnlralion samples. "M" for medium coneenh-arion. and "It" for high enncciiiration. 

Enter the sample type, cither coinposile or yrjb. STEP 11 

.STEP 12 Record the type of pi^servaiivc. using the cixtes from box luiniher ' on the fonn. 

STEP 13 In the analysis columns, make a check mark forc.ieh fraction lobe analysed. Ill is noi ncces.saiy to wiiie llie 
number ol sample containers used.) Organics fractions ;ue volatiles. semivolaliles, and pesticidcs/.Aroclors; 
Inoigomc fractions are total metals. dissoKcd meials, and cyanide. For Ciieli individual inorganic siuiiple. you 
mav request either total nietal or dissolved metal analyses, but not Uiih. That is. s.impk^ eoliccied lor toial 

metal and dissolved mclal analyses must receiee separate (uniquel .sample iiiutibCTS. Note: Your form may ulso 
contain fiiittre iii recentlv discoininued Iractioii anaKses. 

.SIKP 14 Transcribe Ihe l(ci.'ioii->|>ec!Hc irackinti number^ oi lae numhcrb ilc:.i^nuico In ihc KSct ll p.'>.-ihlc. jll i.ic 
numbers lor each CLP .sanijile ^hould be uii one line. If .-.cverjl liig.s wiili conscciiinc mllllbcl.^ arc ii.'.cd loi .iii. 

s.unple. the fir î number iiiusi be eompleteiv iraii.scnbed. Rern.uinng laj.' nunlbel^ in ihe .^eiiuence c;ui eiihcr be 
lepre ,̂ell̂ .•d by iiicludiin: onls Iho^e numlvrs iliai .iie unique iseparaieci b) cuiiim.iM or in h.̂ uini die lir.̂ I jiiJ 
lasi iiumhei-s of ihe seiiucnec. scp.ii.ned by a disli The TR C i )C loiin ciiiries should make ii clear u Inch lac 
nuniher coiresponj... to which li^ciioii 

STEP 15 

MEP 10 

S I E P I 7 

STEP I.S 

Liiter 'Jic .Niahon locaiion lutmbe'i 

Kccoid ilK- momli. diy. .car. .aid iiiiic. in mihiaiy siylc Ie e . IhllH houri " 4 IIO p iii i. ol vimpic clleciinii 
This iniiv ijiiike lield (.K saiiiLneN le.e . duplic.ilcsi nmi-hlind lo ihe laboraior\ 

Lnier ihc corresi.xiiidin;; oi eanic or inore.iiiic CLP «ample luunbcT. il anplicable. 

F i i i C f \ < M i r i n i i i . i U 
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Exhibit 5-8. Purpose Coties 

FU.NDING.ACIIVITY 

Funding Lead 

Early Action 

Long-Term Action 

CODE 

SF 
PRP 
ST 
FED 

CLEM 
PA 
REM 
RJ 
SI 
ESI 

FS 
RD 
RA 
O&.M 
•NPLD 

DEFlNlTIOrN 

Superfund 
Potentially Responsible Party 
State 
Federal 

Classic Emergency 
Preliminan' .\ssessment 
Removal 
Remedial Investigation 
Site Inspection 
Expanded Site Inspection 

Feasibility Study 
Remedial Design 
Remedial Action 
Operations and Maintenance 
National Priorities List Delete 

5.6 Custody Seal 

The ciistod\ seal is used to seal .sample containers before they are placed into the cooler. C!ustody seals are also place 
across the cooler opening after the cooler has been properly secured. The pur|)ose of a custody seal is to indicate that 
the .sample has not been tampered with prior to analysis. Therefore, for potential litigation puipo.ses. you must sign and 
date ilie custody seal. It is a good practice to place the seal so that it is the signature that would be broken if th 
sample/cooler were opened (e.g., place the .̂ iignatiire acro.ss the citoler/sample opening). Contact your authorized 
requestor or RSCC to obtain cu.stody seals. Note: The space for "Sample No." does noi need to be filled out on custody 
seals placed across the cooler opening. .\n example of a signed custody seal is siiown in E.xhibit 5-9. Because tlie u.se 
of cusiody seals varies between Regions, always refer lo Regional guidance. 

Exliibit 5-9. Custodv Seal 
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ENvifotuOfTAL PocrrEcnoNAfiBcnr 

Of RCIAL SAJ/PIE SEAL 
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6.0 SAMPLE P.ACIwVGING AND SHIPPING 

6.1 Sample Packaging 

Follow all stale and Federal regulations governing environmental sample packaging and shipment. Ship according to 
U.S. Department of TraiLsportation (DOT) and International Air Traasponation Association (IAT.\) regulations. Th e 

following sample packaging and shipping procedures need to be considered as minimum requiremenus. For some 
samples and sliipping situations, these requirements may need to be exceeded. 

• The site name should not appear on any documentation sent to the CLP laboratory. 

• Aqueous samples for inorganic .samples and volatile organic analysis may require chemical preservation. 
Note that the Regions may have slightly different requirements for the preservation of samples for volatil e 
analysis, so Regional requirements .should be consulted. Refer to Section 3.8, Sample Preservation and 
Holding Times, for these tecliniques before packaging. 

• Check all lids/caps to make sure they are tight and will not leak. Place a completed custody .seal over eac h 
container lid/cap. except for vials for volatile samples where the custody seal must be wrapped around the 
lid. (Note that the Regions may have slightly different requirements for placing custody seals and using tags, 
so Regional requu-ements should also he consulted. For custody seals, the objective is to place the seals in 
such a way that sample containers cannot be opened or tampered with without breaking the seal). 

• Make sure sample labels are intact and covered wiih a piece of clear tape for protection. Tic on complete d 
sample tags. Although there are no procedural requirements tor tying on sample tags, a recommended 
approach is to tie the tag onto the sample bottle with a .string by wrapping the siring around the neck of th e 
sample bortle and then tying the string into a knot. 

• Enclose the sample container in clear plastic bag and seal the bag. Make sure the sample tags and labels ar e 
visible. See Exhibit 6-1. Note that if bubble wrap or other wrapping material will be placed around the 
labeled and tagged container, write the sample number and fraction (e.g.. "BLHOl-VOCs") so that it is 
Msible on the outside ofthe wrap, and tlien place the wrapped container in a clear pla.stic bag and seal the 

bag. 

• Make sure that all samples that need to be kept cold (4+/-2"C) have been thoroughly cooled before placing 
m packing material so tliat the packing material serves to insulate the cold. Change the ice prior to shipment 
as needed. Ideally, pack the cooled samples into shipping containers that have already been cliilled. 

• .Any soil'sediment samples suspected to be of medium/high concentration or containing dioxin must be 
enclosed in a metal can with a clipped or sealable lid (e.g., paint cans) to achieve double containment of those 
samples. Place suitable absorbent packing material around the sample container in the can. Make sure sample 
is securely siorecl in ctin and the lid is sealed. Label the outer metal container with the sample number an d 
fraction of the sample in.'-ide. See FAhibit 6-1. 

• Use a CLE.AN waterproof metal or hard plastic ice chesis or coolers in good repair lor shipping samples 
Remove the inapplicable pre\ious shipping labels. Make sure any dram plugs arc shut and seal plugs shut 
on the inside and ouisidc wiih a suitable tape .such as duct tape Lme the cooler wiili plastic (e.g.. large 
licaN-v-dills garb.igc bag) before in.scrting sample^. 

• Ship bamples at 4" -•'- 2"C, place double-bagged ice on top of samples Ice musi be sealcti in double plastic 
bags to prcveni melting ice from soaking the paclsing niaierial. Loose ice must not '''c poured into llie ciiolcr. 
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It is good practice to conduct an iiiventoiy of sample numbers, fractions, and containers when placing 
samples into the coolers, and then check the inventory against the corresponding TR'COC: form before 
sealing the cooler to make sure that all samples and containers are present. 

Pack the lined shipping containers with noncombustible. absorbent packing material such as vermiculite or 
rock wool. Place the packing matenal on the bottom of the sliipping contamer (inside the plastic liner) an d 
around sample bottles or metal cans to avoid breakage during slupment. Never use earth, ice. paper, or 
st>Tofoam to pack siimples. Eanh is a contaminant, melted ice may cause complications and allow the sample 
containers to bang together when tlie shipping container is moved, and styrofoam presents a disposal problem 
(it also may easily blow out ofthe sliipping container at the site). 

For samples that need to be shipped at 4" +''-2T. place double-bagged ice on top of .samples and fill 
remaining space with packing material. Note that if sample bottles have been protected with packagmg 
material such as bubble wrap, then some double-bagged ice or ice packs may also be placed between 
samples. 

Use tape to securely fasten the top of the plastic used to line the shipping container. It is a good idea to then 
place a completed custody seal around the top of the bag which contains the sample in case the outer seals 
placed across the cooler lid are inadvenently damaged during shipment. 

Enclose all sample documentation (i.e., TR-'COC. other cliain-of-castody forms, and cooler return sliippin g 
docLimenLs) in a wateq r̂oof plastic bag. and tape the bag to the underside ofthe cooler lid. See Exhibit 6-2. 
Tliis documentation should address all samples in the cooler, but not address samples in any other cooler. 
If more than one cooler is being used, place separate sample documentation in each cooler. 

Instmctions for returning the cooler should be documented inside the cooler lid. Wnie a return name and 
address for the sample cooler on the inside ofthe cooler lid in peimaneni ink to ensure ivturn of the cooler 

Tape the cooler shut using strapping tape over the hinges. Place completed castody seals across the top and 
sides ofthe cooler lid so that lid cannot be opened without breaking the seal. See E.xhibit 6-3. 

Place clear tape over the seal to piex ent inadverieni damage to the .seal during sliipment. Do not place clear 
tape over the seals in a manner that would allow the seals to be lifted off with the tape and then reaitlxed 
without breakini; the seal. 



Exhibit 6-1. Sample Packaging 

5<imDle 
Container 

Clear plastic 
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Exhibit 6-la. Sample Packaging 
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Exhibit 6-2. Sample Cooler With Documentation 

SAMPLE DOCUMENTATION A 
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Exhibit 6-2a. Sample Cooler With Documentation 
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c Exhibit 6-3. Scaled Cooler 

CUSTODY SEALS 

ii 1>UP 

C 

6.2 Sample Shipping 

Clearly label cooler and till out appropnate shipping papers. Exliibit 6-4 shows the top of a cooler ready to be shipped. 

• Place return address labels cleariy on the outside ofthe cooler. 

• If more than one cooler is being delivered to a laboratory, mark each cooler as "1 of 2," "2 of 2," etc. An air 
bill should be filled out tor each cooler being shipped. When addressing the air bill to ship samples, identify 
the recipient as the •"sample custodian." 

• Ship samples through a commercial earner, such as Federal Express, Purolator, or equivalent. 

• Fill out all required government and commercial carrier shipping papers according to D(.")T and lAT A 
commercial earner regulations. 

• Ship all samples by overrught deliverx', in accordance wiih DOT and l.-\T.\ regulaiums 

6.3 Potential Sampling Problems 

Sometimes problems arise dunng sampling from improper .sampling piaciices or other reasons Some common 
prt>blcm> to watch out lot aic: 

• Filling out paperwork incorrectly or incompletely. 

• L'sing the wrong Case number 

• Collecting Ic.vs than the required sample \ olume. 
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• Shipping samples to the wrong laboratory. 

Exhibit 6^ . Top of Cooler 

/*** 

Return 
Address 

Label 

Do not tamper 

Ai rb i l l 

Q. 
3 
O 

V) 

j Env. lab samples 

Tape over 
hinges 

• Assigning the same CLP sample number to di.ssolved and total metals water samples collected from the same 
location. 

• Using incoirect sample containers. 

• improperiy filling or packing s<imple containers. 

• Preseiving sample with incorrect pieserx'ative. 

• lmproperi\' labeling cooler. 

These problems may <lelay sample anaKsis If any of these problems occur, contact your RSCC or CL.ASS CocHilinato r 
immeiliateK for instructions. 

6.4 Kcporting Sample Shipment 

Nonty the auihonzed RSCC or CLASS personnel, as directed, of all sample shipments on the day of slupment. Thi s 
notificaiion enables the CL.ASS contractor to track the sliipment of samples from the field to the laboraior> and ensure s 
timelx laboratory receipt of samples When calling the CLASS contractor [General number: (703) 5 I'M 200]. provide 
Ihe foliosving informauon; 

• Noiir name, phone number, and Region. 

• Ca.se number of ihe project. 
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Exact number(s) of samples (not number of containers), matrix(ces) and concentration(s) of samples shipped. 

Type of analysis requii-ed. 

Laboratory(ies) to which .samples were shipped. 

Carrier name and air bill Humberts) for the shipment. 

Method of sliipment (e.g.. overnight, two day). 

Date of shipment. 

Suspected contaminants associated with the samples or site (e.g., dioxin. radio chemicals). 

Intbrmation on completion.s. changes, delays, continuations, etc., pertinent to the Ca.se and sampling project. 

Sample sliipments made after 5 p.m. EST should be .scheduled with the CLASS contractor at the stall of business the 
next day (S a.m EST) \ u u must niitily the CLASS contractor by 3 p.m. EST Friday lor sample shipments that 
will be delivered on Saturday. If the CL.ASS contractor cannot iiotity the laboratory of a Sanirday deli\ei-y. there may 

not be anyone present at the CLP laboratory to recei\ e samples unril Monday. 

6.5 Sample Cooler Returns 

Regional and Regional Support Contractor Responsibilities 

The EP.A Regions and their suppon contractors are responsible for providing a mechanism for shipping empty sampl e 
coolers from the CLP laboratones back to the originating sampling office. AOC provides the following suggestions 
to maintain consistency among cooler transportaiion programs: 

• Sampling conli-aciors should include a completed shipping label in the cooler, which can have any code d 
mfomiation for tracking purpo.ses. 

• The label should consist of multi-copies so the laboratory and the samphng contractors can each retain one 
for their records. 

• The label should be designed .so that the laboratoiy can simply place the already-completed label on the 
cooler for shipment purpo.ses. 

• The label should include third-party billing information so that the tniii-sportation carrier is able to invoice 
the correct sampling contiactor. The laboiatory should be infonned ofthe identiry of ihe earner. 

• To .uoid confu.Mon, each Region should aiiciiipt lo ii.-.e only a minimum lauiiber ot'tiitVcrenl carriers. 

• Sufficient infoimation should be included on the label lo enable the sampling contractor to inick use ofthe 
billing number. 

• The process should be a.s easy as possible for the laboratones. 

Laboraiory Responsibilities 

The laboratory is required to reium sample coolers to the appropnate sampling olfice within 14 calendar days followini; 
slupment receipt. The laboraioiy should eiiiurc thai the account number.s provided by the RegK>n are u.scd only lor the 
letiirn of Government-owned shipping containers. 
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Laboratones are required to remoxe packing and other materials from the coolers before each pick-up and are required 
to ensure thai the coolers are clean. Laboratories can determine from visual inspection if the coolers are clean A 
auihonzed laboratoiy official is required to sign and telefax Uie pick-up records to the designated Ucinsportalion 
conn-actor or sampler within two calendar days of cooler pick-up for reiurn. 

If laboratories do not follow the procedures, notify the TPO listed in Exlubit 7-1 for the Region where the laboratoiy 

is located. 

c 
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7.0 CO.M.MUNICATION NETWORK 

Tliis section provides Regional contacts for questions or concerns regarding CLP Analytical Services sampling and 
analysis. Exhibit 7-1 lists names and telephone numbers for Regional Technical Project Officers, who serve as the first 
line of contact for the laboratory for all technical problem re.solution. Exliibit 7-2 gives names, addresses, and telephone 
numbers of Regional primary RSCC:s. These contacts are available for CLP .Analytical Services analytical requests and 
sene as ihe first contact for inlonnanon regarding .sampling. Exlubit 7-3 gives names, adtliesses, and telephone 
numbers ofthe CL.ASS Regional CLP Analytical Ser̂ 'ice contacts, who serve as a second contact for infonnation 
regarduig sampling. The RSCCs and CLASS coordinators can advise samplers regarding problems that occur in the 
field. 

Exhibit 7-1. Regional Technical Project Offleers 

Region 

Resion I 

Recion II 

Reiiion III 

Reuion IV 

Reirion V 

Region V\ 

Rcmon Ml 

Reiiion VIII 

Remon LX 

RcLrioii .\ 

Technical Project Ofticer 

Deb Szaio. Moira Lataille 

Pat Sheridan 

Stevie Wilding 

Gaw Bennett 

Brian Freeman 

Rav Flores 

LariA' Marclun 

Ste\e Callio 

Steve Reinalev 

Bnice Woodi. 

Telephone 
.Number 

(617)860-4312 

(908)906-6169 

(410)573-6833 

(706) 546-3287 

(312)353-2720 

(713)983-2139 

(913)551-5170 

1303)312-7290 

(415) 744-1496 

(206)553-1103 
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Exhibit 7-2. RSCC Addresses and Contacts 

\mf^ 

Regional Sample Control Centers 

USEPA Region I. WMD 
60 Westvoew Street 
LexiniJton, MA 02173 

USEPA Region 11, ESD 
2890 Woodbndge Ave. Bldg. 209. MS220 
Edison. NJ 08837 

USEPA Region 111, CRL 
201 Defense Highway. Suite 200 
Annapolis. MD 21401 

USEPA Region IV, ESD 
Env. Compliance Branch 
College Station Road 
Athens, GA 30613 

USEPA Region V, WMD 
77 W. Jack.son Blvd. (HSMC-5J) 
Chicago, IL 60604 

L'SEP.A Region VI. Laboratoiy 
10625 Fallstone Road 
Houston. TX 77099 

USEPA Region VII. ESD 
25 Funsion Rd. 
lOnsasCin. KS 66115 

USEPA Region VIII, 8ES-MEB 
999 18th St. 
5tli Floor 
Denver. CO 80202 

USEPA Region IX. 0PM. P-3-2 
75 Hawthorne St. 
San Franci.sco. CA 94105 

USEPA Region X. ESD 
1200 Sixth Ave. (M.-S ES-()95) 
Seattle. WA 98101 

Prinian RSCC 

Christine Clark 
(617)860-4615 

Phil Guarraia 
(908)321-6697 

Caiolyn Sierra 
(410)573-2755 

Bill Bokey 
(706)546-3299 

Cecilia Lucken 
(312)886-1488 

My 1 a Pci tv 

(713)983-2130 

Niftele ftoblez 
(913)551-5130 

Carol Beard 
(303)312-6047 

Gail Jones 
(415)744-1498 

Laura Castrilli 
(206) 553-4323/1 795 

Pi imary RSCC a.ssignments are subject lo ch.inge 
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Exhibit 7-3. CL.\SS CLP Analytical Services Coordinators ' 

Region 

Rcuion I 

Remon 11 

Region III 

Reaion IV 

Region V 

Recion VI 

Reaion VII 

Recion VIII 

Remon IX 

Recion X 

CLASS Regional Coordinator • 

Neil Rogers 

Neil Rogers 

Carol Shaeffer 

Carol Shaeffer 

Mistie Llewellvn 

Mistie Llewellvn 

Mistie Llewellyn 

Carol Shaeffer 

Neil Rogers 

Neil Rocers 

Telephone 
Number 

(7031519-1019 

(703)519-1010 

(703)519-1461 

(703)519-1461 

(703)519-1084 

(703)519-1084 

(703)519-1084 

(703)519-1461 

(703)519-1019 

(703)519-1019 

^ W ' 

' The address for CL.ASS is Contract Laboratory Analytical Services Support. P.O. Box 818. 
Alexaiidna. VA. 22313 The phone number for CLASS is (703) 519-1200 
" The coordmaior assignment is subject to change. 
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8.0 GLOSSARY 

.\OC: Analytical Operations Center. The U.S. EPA Center which directs the national Contract Laboratory Program. 

APO: Administrative Project Officer. The APOs are part of AOC and monitor laboraiory peifonnance. ininate contract 
action and laboratory binding, help resolve problems, and de\elop and design analytical serv ices and methods. 

.Aliquot: A mea.sured portion of a sample taken for analysis. One or more aliquots make up a .sample. 

Case: A finite, usually pitdetermined number of samples collected over a given tmie period from a paiiiciilar site. .A 
Ca.se consi.sts of one or more sample delivery groups (SDGs). See sample deliveiy group. 

Case number: Number a.ssigned to a .set of CLP Analytical Services samples by the CL.ASS contractor for trackin g 
purposes. 

CL.ASS: Contract Laboratory Analytical Services Support. The contractor-operated CLASS otTice provides 
management, operations, and administrative support to the CLP. The CLASS contractor schedules sample shipment 
for CLP Analytical Services requests. 

CLP: Contract Laboratory Program. The CLP provides analytical ser\'ices to the 10 EPA Regions tlirough contracte d 
commercial laboratories. 

CLP.AS: Routine CLP Analytical Ser\'ices perfonned by laboratories that have been awarded CLP government 
contracts. 

Concentration: Defined as high, medium, or low and ased to determine how much volume is collected or the analytical 
protocol to be followed. 

Data turnaround time: The maximum length of imie allowed for laboratones to submit analylical data to EP.A in order 
to avoid liquidateil damages. Data turnaround time begins at the validated time of sample receipt ( VTSRi at the 
laboratoiy. 

DOT: Department of Transportation. 

Fraction: .A specific subunit of an analytical protocol. For example, for low.'medium organics. the fr.ictions are 
vokiiiles. semivolatiles, and pestieides.'Aroelors. 

FORMS II: FORMS II is software that facilitates the capture of field infomiation during sampling events, and 
automates the production of bottle labels, sample tags, bottle-specific cu.stody seals, chain-of-custody records, cooler 
seals. PRP sample receipt records, and field reports. 

Headspace: .Air pocket in a VOA vial. 

Holding time: The maxurmm ainount of time a sample maybe stored before analysis. 

I.AT.V: International .Air Transportation As.sociation. 

Matrix: The principal material of which the sample is conipo.sed of. usually water or soiL'sediment for CLP Analytica 1 
Seivices samples. 

http://Ca.se


NEIC: National Enforcement Investigations Center, a part of EPA, wliich is suppoiting die Agency".s enforcement 

program, located in Denver. Colorado. 

Preservative: A chemical added to inorganic and volatile water siimples to maintain the integrity ofthe sample. Som e 
common pre.sei\atives include nitric acid, hydrochloric acid, and sodium hydroxide. 

QC Samples: Samples u.sed to estimate the precision and accuracy of analytical results in the field and in the 

laboraiory. 

RSCC: Regional Sample Control Center. The RSCC coordinates Regional sampling eftbns. 

Sample: A single, di.screte portion ofthe environment collected from a specified physical location at a specific iime. 
The single sample may be placed in multiple vessels. The aliquots are identified by the same sample number. 

Sample cimtainer: fhe individual bottle that contains the .sample or an aliquot ofthe sample. The type of sample 
container varies for dilYerent sample fractions and concenffatioiis. 

Sample custody: Legal possession of and responsibility for an EP.A sample. Documentation of sample custody i s 
maintained on the chain-of-custody part ofthe traffic report or packing list. The .sample is in your custody if any of th e 
following criteria are met: 1) the .sample is in your possession or is in your view after being in your possession, 2) the 
.sample was in your possession and then locked up or sealed to prevent tampering, or 3) you have placed the sample in 

a .secured area. 

Sample label: Adhesive labels distributed by the RSCC that provide the sample numbers to be assigned to the samples. 

Sample number: The sample number from the .sample label that identifies tlie .sample or an aliquot ofthe sample. 

SDG: The sample dehveiy group (SDG) is a unit within a Case that is ased to identify a group of samples for deliveiy. 
.-An SDG is defined as one ofthe following, whichever comes first: 

• all .samples within a Case, or 
• every set of 20 field samples within a Ca.se, or 
• all field samples in a Ciase which are received at a laboratory during a specified period of time, beginning 

with receipt ofthe first .sample in the CiLse or SDG. 

SOW : Siatement of work. This document specifies how laboratones analyze samples under a particular CLP analvtital 
program. 

Station iDcatiun: The specific location where samples are collected on a site. 

T.AL: Target .Analyte List. T.'VLs lisl the target analytes to test for in inorganic analyses. 

TCL: Target Compound List. TCLs list the target compounds to test for in organic analyses. 

TPO: Regional Technical Project Officer. The TPO monitors the activities ofthe contract laboratories located in his 
or her Region. 

TR/COC: CLP Analytical Services TralFic Report/Chain of Custody form. This fbim is used to track CLP Analytica 1 
Services samples fi-om sample collection to sample receipt by the laboratory. 

Volume; The amount of sample collected. Volume rec|iiirements differ between CIP Analytical Sei-vices programs 
matrices, fractions, and concentrations. 
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c VOA: Volatile Org-onic compound Analysis. Used synonymously with VOC. 

VOC: Volatile Organic Compound. 

VTSR: Verified Time of Sample Receipt. 
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9.0 EPA REFERENCE DOCUMENTS 

Copies ofthe EPA Reference documents may be obtained fi-om: 

Nanonal Technical Infonnation Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield. VA 22161 
(703)4.S7-4650 

U.S. EP.A. "'The Data Quality Ohjectives process for Environmental Decisions." Q.AMS EP.A 0A'G4. 

U.S. EP.A. "The Data Quality Objectives process for Superfund," EPA540-R-93-071. 

U.S. EP.A, "EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations," EPA QA''R5. 
Draft Interim Fmal, August 1994. 

U.S. EP.A. "EP.A Requirements for Quality Management Plans," Q.AMS Interim Final, 8./94. 

U.S. EPA, "U.ser's Guide to the Contract Laboratory Program." EPA'540/P-91/()02. 1991. 

U.S. EP.A, Compendium of ERT Surface Water and Sediment Samphng Procedures, EPA/540,'P-91/005. 

U.S. EPA. Compendium of ERT Soil Sampling and Surface Geophysics Procedures, EPA'54().'P-91/006. 

U.S. EP.A. Compendium of ERT Groundwater Sampling Procedures. EPA''540/P-91/007. 

L .S. EP.A, Soil Sampling and .Analysis for Volatile Organic Compounds. EP.A.o40,'4-9l,()01. 

U.S. EPA, Technical Notes on Drinking Water Meiliods, EPA.''600,R-94.'l73. 

Specilicauon'i and Guidance for Contaminani-Fivc Sample Containers. December 1992. OSWER Directive 92.0-05.A. 

Curwnt CLP Statements of Work are available through NTIS and the CLU-IN Bulletin Board [System Operator at (301) 
5N9-N3(IS] on the InierneKvia tclneti at CLU-1N.EP.A.G0\'. 

US Anny Coips of Engineer. Requirements for the Preparation of Sampling and Analysis Plans. Draft. June 30. 1994. 
EM 200-1-3. 

%tor 
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APPENDIX G 

CLP PAPERWORK 
REQUIREMENTS 



S'EPA United Stales Environmental Protection Agency 
Contract Laboratory Program 

Organic Traffic Report 
& Chain of Custody Record 

(For Organic CLP Analysis) 

1 ProjeclCode 

Account Code 

Site Name ^ f h AJarn^ 

City, Stale 

a 
XF 

^ / _ 
CCf 

Sample 
Numbers 

(Irom labels) 

A 
Matrix 
(Irom 
Box 6) 

other 

Site Spill 10 

I A)//) 
B 

Cone. 

Low 
Med 

C 
Sample 
Type: 

Comp./ 
Grab 

Op Unit 

D 
Preser
vative 
(Irom 
Box 7) 

other 

TA 
(circle one) 

[PR* 7 14/^21 

2 RegiopNo jgigQl Sampling Co. 

Sampler (Name) 

RAS Analysis 

^ 
VOA 

TA 
(circle one) 

PR* 7 14r?1 (gh 
TA 

(oicleone) - , 

>R* 7 14(21 

BNA 
PesI/ 
PCB 

Dale Shipped Caniet, t ,̂ 
iJiofoiX fed ^ X 
inlNumber Airbill Number 

5. Ship To 
/a.3i.5G79 

ATTN 

Regional Specific 
Tracking Number 
or Tag Numbers 

G 
Station 

Location 
Identifier 

H 
Mo/Day/ 

Year/Time 
Sample 

Collection 

Case No 

/ .^ jy^ 
Matrix 
(En(ef <n 
CtWumn A) 

1. Surface Water 
Ground Water 
Leachate 
Field QC 
Soil/SedimenI 
PE-waler 
PE-soil 

8 Olhet (specify in 
Column A) 

I 
Corresponding 
CLP Inorganic 
Sample No 

Preservative 
(En/erii 
CoJumnO) 

HOI 
HN03 
NaHS04 
H2S04 
Ice only 
CH30H 

7 Other (specify 
in Column D) 

N Not Preserved 

Sampler 
Inillals 

K 
Field QC 
Qualifier 

e - Bunk S =: F«ld Spike 
D : Fcid Oi;piKeie 
R • Rmulc 
PE = Perfomi E«M 

£A1QL a j ^ ^ Ai X i ^ 6 - l ^ ^ ' Z - ^ / M ' S MlJOl lojiolol 8"3D M ^ A f D / 
Bf^lOX 3. 
^A/03 

1^ £ L 44 x. ^ S-/A3&^^I 'HP1 Mub3^ lOJBDjOt ? i S o M e ^ /Oc> 
^ U a X - > ^ X ^- M3 lO ~7lXMt \ ^AUOOX loiiofoi y;5o A^e/JjO^ b-'^/o:.. 

gA/oV 7^ L (i ^ y • X X . 5-/^^7^-"/^^^/ A l u- '03 lolfojoi 9 ! IS M ^ i o ^ 
,^f\\05 ^ I L 
^NOLP 

^ 
2=. ^ 

'•^ 
0 Z ^ 

X 
X si/a3£5c2aif:, .ZZLCLL 

5--/Jl3^i?--f'/:?3^ 7 r/^r?/ 
/o/fo/p/ lo'.oo M^nios 3. 
M Q I IO'I^ £L 

VOAMS/MSDRequifed?V"j/N Sample/*: ^ h l O f 
BNA MS/MSD Required? C iJ^ Sample #: f^KlOJ 
PestlPCB MS/MSD Requifed^W|r 

Shipment lorCase 
Complete/(Y^) 

L 

Page 
o f _ L 

Additional Sampler Signatures 

Sample»: ^ A / O / 

Chain of Custody Seal Number(s 

*PR provides 7-day daia turnaround in addition lo preliminary results. Requests for 
preliminarv results will increase analytical costs. Chain of Custody Record 
Relinquished by: (Signature) 

Relinquish^ by: (S/gnalure) 

Relinquished by: (Signature) 

Date / Time 

Date/Time 

Date / Time 

1 

Received by: (Signature) 

Received by: (Signature) 

Received lor Laboraiory by: 
(Signature) 

Relinquished by: (Signature) 

Relinquished by (Signature) 

Dale / Time 

Dale / Time 

Date / Time 

1 

Received by: (Signature) 

Received by: fSignalurej 

Remarks: Is custody seal intact? Y/N/none 

OCT 1 6 200 
Oislribution Blue - Region Copy Pink - SMO Copy 

While . I '"- ""opy for Return lo SMO Yellow • Lab Copy (or Relum lo Region 

orm 9110-2 (2/99) 

See Reverse for Additional Standard Inslmclions 
*See Reverse for Purpose Cc ifinitions 

CLASS99 001 

-501 A QC 



«»EPA 
^ya(Y\plc^ 

United Stales Environmental Prolection Agency 
Contract Laboraiory Prooram 

Inoraanic Traffic Report 
& Chain of Custody Record 

(For Inorganic CLP Analysis) 

SAS No. 
(H applicable) 

Case No. 

1 ^ 3 ^ ^ 
1. Project Code Account Code 

Regional Information 

Non-Superlund Program 

Site Name 

S;-(^ Alarrtc 

Ml 
Site Spill ID 

2. Region No 

3 
Sampling Co. 

XBPA 
Sampler (Name) 

Sampler ^ignatun "^J^-n-u^ 
3. Purpos^ 

Lead 

SF 
PRP 

Early Action 

CLEM 

ST ^ 
FI=D " ^ 

PA 
REM 
RI 
SI 
ESI 

Long 
Anikx 

FS 
RD 
RA 
O&M 
NPLD 

4. Date Shipped 

lojlolol 
Carrier 

jiolol I P<-d) t x 
III Number 

l^3V^C 7 ^ 

Matrix 
(Enter 
in Column A) 

5. Ship To ^ ^ / p ^ / K T l ^ 

ATTN: L A h Ca\ -hfc-h 

Surface Water 
Ground Water 
Leachate 
Field QC 
Soil/Sediment 
Oil (High only) 
Waste (High 
only) 

8. Other (specify 
in Column A) 

Preservative 
(Enter 
in Column O) 

HCI 
HN03 
NaOH 
H2SO4 
K2CR2O7 
Ice only 
Other (specify 
in Column D) 

N. Not preserved 

P 
Sample 

Numbers 
(from 

labels) 

A 
Matrix 
(from 
Box 6) 

Olhar: 

B 
Cone. 

Low 
Med 
High 

C 
Sample 
Type: 

Comp./ 
Grab 

D 
Preser
vative 
(from 
Box?) 
other: 

E - RAS Analysis 
Low 
only 

High 
only 

Regional Specific 
Tracking Number 
or Tag Numbers 

G 
Station 

Location 
Identifier 

H 
Mo/Day/ 

Year/Time 
Sample 

Collection 

Corresponding 
CLP Organic 
Sample No 

J 
Sampler 
Initials 

K 
Field QC 
Qualifier 

B > Btenk S • Spllu 
O.OupllcaM 

PE • PMtein. E A I 
— *HaktOCSur%M 

M£AX0L L £L : ^ 3 )L ^• /J^^V5^->/^3V^ M ^ ' O / /D//C/C/ %'.^L £moL 
L R-
L^ £̂  

\ ^ t 1 ^ - / ^ 3 V 7 - > / c 3 3 ^ ^ 
X 3 . ^ ' ,yc3.3V^->/a ^ 5 0 

AA [J^O ^ 
AAiyJO'^ 

lojiolo/ ^:^' £ f \ i o : ^ 
lojioJDi Si\<ioet^{Ob nzM£lOj,l 

jA^Moji SL U a ;i,3 ^ 5Va3-^/ ~ y / x ? > s ^ m l Q ^ '1:^ lojdi 9:15 ehlO-f 
- ^ ? : : ^ mK\Q^ H- L. : i ^ A X c.-;:23g3-'>/.;^.?^y ^ Q l ^ injiolono\a-'EfUCP?^ 
ua 3. 

\o6 

Shipment foc;^se 
Complete?/YJg) 

Page Sample(s) to be Used for Laboratory QC 

M B / O / 
Additional Sampler Signatures Chain of Custody Seal Number(s) 

Relinquished by: (Signature) 

RelihquislWd by: (Signature) 

Relinquished by: (Signature) 

Date/ 

lo/iobl 
Date / 

Date 

Time 

Time 

Time 

CHAIN OF CUSTODY RECORD 
Received by: (Signature) 

Received by: (Signature) 

Received for Laboratory by: 
(Signature) 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date /Time 

Date / Time 

Date / Time 

Received by: (Signature) 

Received by: (Signature) 

Remarks Is custody seal intact? Y/N/none 

OlSTRIBUTir Green - Region Copy Pink - SMO Copy 
Whi le - Lab Copy for Return lo Region Vellow - Lab Copy lor Return l o S 

EPA Form »110-1 SEE REVERSE FOR ADDITIONAL STANDARD IN'. : T I 0 N 8 
•SEE REVERSE FOR PURPOSE CODE DEFINITIOI 



tiMVIHUNMIiNlAL PRO l t d ION AGENCY 
Oflice ol Enforcement 

^ X o r r \ p L ^ 
CHAIN OF CUSTODY RECORD 

PROJ. NO. PROJECT NAME 

SAMPLERS: (Print Name and Sign) 

(\]arrut -t- Ai^'rvlOitoLA^ 

STA. NO. DATE TIME 

Sol 
S o ^ toll oh IXQ5 

iLoo 

ir. 
o o 

) ^ 

STATION LOCATION 

a ' j o l 
s B ^ a 

NO. 

OF 

CON 
TAINERS 

^ 

a 
^ 

REGION 5 
77 West Jackson Boulevard 

Chicago, IIHnols 60604 
Activity Code: 

^ 

X 
>i 

TAG NUMBERS 

^-^.^V6'^->^.3V5"7 
5^ .^ .^^^^~? .^3^ /S9 

5 0 5 13:/s SBo'^ ^ y S~.:i.^^//oO ~ ? ^ 3 ^ 0 / 
D03 lol/ola 13.'/^ -'^6D3-Z^U 

^ ^ : ^ }i 5 - : ^ ^V6 ^ -7 ^ 3 7 6 3 

R0< /3:.3c rsof X ^f^/>// /̂̂ ^^ - MeOf/)S'^3^&9 
$oV /o/ /3,Wc S Bof/. ^ X ^ ^-;^3V<^5'-? si3^/^C 

i J . , na . \ ^ ^ 7 0 -/pô y MeOfi .iJ\^.it.\A ̂ i^ . 

'^/??Ww?i^^ ) 

Relinquished by: (Signature) 

Relinquisned by: (Signature) 

Date / Time 

10 j f joi IH!3C 
Date / Time 

Received by: (Signature) 

Received by: (Signature) 

ATTN: <6^7/ S q r t l C n t ' 
Relinquished by: (Signature) Date / Time Received for Laboratory by: 

(Signature) 
Date / Time 

Dlslrib>'*'on: While - Accompanies Shipment; Pink - Coordinator FieM RIes; Yellow - Labor File 

( 2 . A i Printad nn R^.. .,rJt>d Paner/Printed with Sov-Based Ink 

Airbill Number 

Chain of Custody Seal Numbers 

/ a 3 V 5 -̂  / .3 3^^^ 



MEBWD3 - TOTAL METKLS - MEBWD4 - TOTAL METALS MEBWD5 - TOTAL METALS 

MEBWD3 - TOTAL METALS MEBWD4 - TOTAL METALS MEBWD5 - TOTAL METALS 

MEBWD3 - CYANIDE MEBWD4 - CYANIDE MEBWD5 - CYANIDE 

MEBWD3 - CYANIDE MEBWD4 - CYANIDE MEBWD5 - CYANIDE 

MEBWD3 MEBWD4 MEBWD5 

MEBWD3 MEBWD4 MEBWD5 

MEBWD3 MEBWD4 MEBWD5 

^ x c ^ m p l t - ^^onr i ^n ic C L P UIPC'LS 



^•XOmi^^-^^ ijy^jqniQ. L L V id^ . lS 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRD8 - EXTRACTABLE 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRD8 - EXTRACTABLE 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRD8 - EXTRACTABLE 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRD8 - EXTRACTABLE 

ECRD6 - VOA ECRD7 - VOA ECRD8 - VOA 

ECRD6 - VOA ECRD7 - VOA ECRD8 - VOA 

ECRD6 ECRD7 ECR08 

ECRD6 ECRD7 ECR08 

:CRD6 ECRD7 ECRDB 

CRD6 ECRD7 ECRD8 



US. ENVIRONMEffTAL PROTECTION AGENCY 
REGION V 

OFFICIAL SEAL 

N2 185904 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

OFFICIAL SEAL 

N2 185903 

Ly^^P 
nU S chairs o ^ C M S ' h c L ^ ^ l ^ 



^ i ' -

@ 

LU 
1 -
< 
z 
o 
CO 
ai 
Q 

o 

d. 
E 
o 
o 

O 

£ — -
1— 

n 
E 
3 ,,___ 

3 -J 
m ^ 
a> N 

Q- r' 

c 
o 

I o l§ 

3.§:i0) 
1 ns-^ 
o ^ 
o 
a t 

Q) 
m 
O 

N J 

O 

cn 

PRESERVATIVE: HjSO.D I C E ^ 
HOLD HNOgD NaOH D Other;;^ 

ANALYSES 
VOA > 

ABN 

PEST/PCB 

Pesticides 
Herbicides 

PCB 
PCDD/PCDF 
2,3.7.8-TCDD 

Ames Mutagen 

AsDestos 
Phosphorus 

Phenols 
PAH 

TCLP 
TCX 
CBOD [ 
Bio-Acute 
Bio-Cnronic 

i METALS 
CYANIDE 

Mercury 

Fluoride 
Nitrate/Nitiite 

TOG 
BOD 
COD 

TDS 

TSS 

O&G 

Sulfate 
Chloride 
Sulfide 
Ammonia 
Alkalinity 
Acidity 
TKN 

Matnx: 
Remarks: 

USE FOR MS/MSD D 
Tag Number 

5-100694 

Lab Sample Number 

^yamp^ '^Ij r Cf^L-



^ 

^ 

o 

-S-V ABN 

M 
PRESERV^WE: HjSO.D I C E ^ 
H C L ^ HNO3D NaOHD Other D 

ANALYSES 
VOA iL 

PEST/PCB 

Pesticides 
Herbicides 
PCB 
PCDD/PCDF 
2,3,7,8-TCDD 
Ames Mutagen 

Asbestos 
Phosphorus 

Phenols 
PAH 
TCLP 
TOX 
CBOD 
Bio-Acute 
Bio-Chronic 

METALS 

CYANIDE 

Mercury 
Fluoride 

Nitrate/Nitrite 
TOC 
BOD 
COD 
TDS 
TSS 
O&G 

Sulfate 
Chloride 
Sulfide 

Ammonia 
Alkalinity 
Acidity 
TKN 

Matrix: 
Remarks; 

USE FOR MS/MSD D 
Tag Number 

5-100695 

Lab Sample Number 

BY^mp^ '^J Tao ^ r C L P 



Sample Labeling and shipment; 

U.S. EPA's Central Regional Laboratorv (CRL): 
Sample labels will be attached to each individual sample bottle. Sample tags are not required for 
Brownfield projects, but are required for all Site Assessment activities. The label will include 
the field sample number, date/time of collection, type of analysis, sampler initials, and project 
name. Labels will be annotated with waterproof, permanent ink. CRL sample numbers will be 
written or pre-printed on the sample labels. CRL sample numbers will be assigned as needed for 
this project, and will be obtained from the U.S. EPA (Howard Pham, at this time). Generally, 
the CRL sample numbers are in the form of a 11 digit number, such as 2002BF04S01. The 
'2002' indicates the U.S. EPA fiscal year in which the samples are collected (U.S. EPA fiscal 
years begin October 1 and end the following September 31). The code 'BE' has been assigned 
to the Brownfield program pilots. Each State, however, has a code assigned to them and should 
use their code. The remainder of the number is a sequential number assigned by U.S. EPA such 
that each sample number is unique. Field blanks and trip blanks will be identified by coding the 
samples with an 'R' in place of the 'S', e.g., the first field blank or trip blank will be 
2002BF04R01; the second will be 2002BF04R02. Water field duplicate samples will be 
identified by the CRL sample number by substituting a 'D' in the same sample number, e.g., 
2002BF04S01 and 2002BF04D01 would be field duplicates. If the CRL is to scheduled to 
analyzes samples, a block of CRL sample numbers will be assigned (i.e., 2002BF04S01-S99). 
The first sample would be 2002BF04S01, the next would be 2002BF04S02, etc. The project 
consultant will keep track of which CRL log numbers assigned are used and will request more 
sample numbers if needed. Sample numbers not used will be returned to U.S. EPA for use with 
another project. Beginning on Oct. 1, 2001, the U.S. EPA fiscal year 2002 begins, and sampling 
numbers will be assigned with the following format: 2002BF01S01. 

Samples shipped to the CRL will be documented on a Chain of Custody (COC) form (see 
example). Samples generally cannot be shipped to the CRL for Saturday delivery. The 
COC form will be filled out as in the example, including the site name, sampler 
names/signatures, time/date of sampling (in military time), type of sample, CRL sample number, 
the field station location, analyses requested will be listed in the right hand columns, the numbers 
of the COC seal numbers on the cooler, airbill number. The top copy of the completed COC 
form should be enclosed in a ziplock baggie taped to the inside lid of the cooler that contains the 
samples listed on the form. The CRL shipping Address is: 
Bill Sargent, 
U.S. EPA, Region 5 
Central Regional Laboratory 
536 S.Clark St. 
10th Floor 
Chicago, IL 60605 
(312)353-9083 
Call Bill Sargent at the number above daily after shipment to the CRL, with airbill number, 
number of samples shipped, matrix, analyses requested, etc. Bill Sargent can be contacted 
concerning return shipment of empty coolers. 
National Contract Laboratorv Program (CLP): 



Sample labels will be prepared in a similar manner for samples shipped to the (CLP), except the 
site name will NOT be written on the sample label. Sample tags are not required for Brownfield 
projects, but are required for all Site Assessment activities. In place of the site name, the U.S. 
EPA assigned Case number will be written on the label. In addition, U.S. EPA will supply 
sample number labels for the CLP samples. These sample number labels will be used for this 
project only for samples scheduled through the CLP, and will be specific numbers for Region 5 
U.S. EPA. These are the sample numbers that the lab results will be reported with. Region 5 
labels begin with the letter 'E' for the organics and with 'ME' for inorganics. The 'E' represents 
Reaion 5 (E is the 5th letter in the alphabet; Region 1 labels begin with the letter 'A', Region 2 
labels begin with the letter 'B', etc.). Typically, the organic and inorganic samples will be 
shipped to different laboratories. Samples shipped to the CLP will be documented on the CLP 
COC/Traffic Report form. This form is a standardized form used by all who send samples to the 
National CLP. The reverse side of the form contains instructions on completing the form. This 
form should be filled out and the bottom two copies shipped in a ziplock baggie taped to the 
inside lid of the cooler that contains the samples listed on the form. In addition, a third party air 
bill should be in the ziplock baggie, to be used by the CLP lab to return the coolers. A return 
address should be clearly identified on the airbill and on the cooler. 

Call Heather Bauer, Dyncorp, at (703) 264-9348 daily with the airbill number, lab name(s), 
number and matrix of samples shipped, analyses requested, etc. Samples can be shipped for 
Saturday delivery to CLP labs as long as this is prearranged with Dyncorp by Friday, 2:00 
CST. Note also that the Fed Ex shipping form must also be clearly labled for Saturday 
delivery!!! Keep Howard Pham, Region 5 RSCC, (U.S. EPA (312) 353-2310) updated as the 
sampling event progresses, and let him know if the sampling is on schedule or if it'll run into the 
next week. 

Sample Scheduling: 
Once the sampling and analysis plan is approved for specific site work, a sampling projection 
form will be filled out by the State project manager. This form will reflect the work approved in 
the sampling plan by the U.S. EPA Early Action Project Manager (EAPM), and will be submitted 
to the Regional Sample Control Coordinator (RSCC), Howard Pham, by the 15th ofthe month 
prior to the month of sampling or as soon as the sampling plan is approved. The week before 
sampling, the Slate must FAX the sampling confirmation form to the RSCC,. (Note that the 
RSCC checks with the EAPMs to confirm that the sampling plan is approved; sampling plans are 
due to the EAPM 10 days prior to sampling and must be approved before confirming CLP lab 
space. If the sampling plan is not approved, the RSCC will not schedule samples for the project.) 
The RSCC will forward the weekly projections to the U.S. EPA contractor, Dyncorp, to get a 

case number assigned for that week, and to get the organic and inorganic laboratory assignments. 
The case number and laboratory addressess will be FAXed to the project consultant by the 

Fnday before the week of sampling. The samplers must call Dyncorp daily once sampling has 
begun, to repon sample shipments to the CLP labs. Bill Sargent, U.S. EPA must be contacted 
daily if samples are being shipped to the CRL. 

10/2001 



U.S. EPA REGION 5 
Monthly Projection Form- States 

FAX THIS COMPLETED FORM TO HOWARD PHAM AT US EPA 
bv the 15th of the month prior to sampling @ (312)-886-0186 or E-MAIL at: pham.howard@epa.gov 

'ame/City, State. 

Date of Sampling Plan Approval/submittal: 

Sampling Dates:_^ 

.Activity Type: 

U.S. EPA EAPM 

(PA/SI, SI, ESI, Reassessment, BF TBA, 
Potential scheduling/sampling complications 

Sampler Name/Organization 

Sampler Email address for CLP electronic data receipt:. 

Sampler Office Phone# Field Phone #_ Sampler Fax #_ 

21-day CLP 
(see defmitions below) 

Please check all applicable requests: 7- day CLP 14- day CLP. 
CRL (21 days, 30 days; circle one) CLP-CADRE Data Review Level. 
Level 1- CADRE Direct from HQ; Level 2- CADRE Review in Region; Level 3- Manual Review (See QAPP for 
rqmts. Site Assessment will use Level 2 or Level 3 (ESIs); Level 1 is the quickest but comes without the case 
narrative.) 

ivsis Required(e.g., CLP VOA-EnCore, 
CLP VOA-MeOH, CLP SVOC-OLM, CLP 
Pest/PCB-OLM, CLP VOA-OLM,CLP 
VOA-OLCCLP SVOC-OLC,CLP 
PestTCB-OLC, CLP Metals &CN, CRL 
Metals/CN(res.wens), etc.) 

Matrix 
(soil, groundwater, surface 
water, sediment, drinking 
water, etc.) 

Number of Samples (per 
matrix) 

1 
a - O j t , - " •^ '^ . -^ » k M * • • » » v j M.(»M. M(» ^ y y t y r t ^ w u r ^ t J « .»»Cf» f C^lftAK^yiJUl 

h. e included in an approved QAPP and sampline plan. 
NOTIFY THE FOLLOWING PERSONS PRIOR to SHIPMENT, FOR CONFIRMATION 

CLP- RAS -Heather Bauer , Dyncorp, (703) 264-9348 
SAS - (If Scheduled through Region) - Howard Pham (312) 353-2310 

CRL- Bill Sargent- U.S. EPA - (312) 353-9083 

mailto:pham.howard@epa.gov


nling Coordinator(signature/date) 10/2001 



U.S. EPA REGION 5 
Weekly Confirmation Form- States 

FAX THIS COMPLETED FORM TO HOWARD PHAM AT US EPA 
by the Tuesday Noon the week prior to sampUng @ (312)-886-0186 or E-MAIL at: pham.howardd)epa.gov 

Name/City, State. 

Date of Sampling Plan Approval/submittal: 

Sampling Da tes :^ 

Activity Type: 

U.S. EPA EAPM 

(PA/SI, SI, ESI, Reassessment, BF TBA, 
Potential scheduling/sampling complications 

Sampler Name/Organization 

Sampier Email address for CLP electronic data receipt:. 

Sampler Office Phone# Field Phone #_ 

Please check all applicable requests: 7- day CLP 14- day CLP 
CRL (21 days, 30 days; circle one) CLP-CADRE Data Review Level 

Sampler Fax #. 

21-day CLP_ 
(see definitions below) 

Level 1- CADRE Direct from HQ; Level 2- CADRE Review in Region; Level 3- Manual Review (See QAPP for 
rqmts. Site Assessment will use Level 2 or Level 3 (ESIs); Level 1 is the quickest but comes without the case 
narrative.) 

lysis Required(e.g., CLP VOA-EnCore, 
CLP VOA-MeOH, CLP SVOC-OLM, CLP 
Pest/PCB-OLM, CLP VOA-OLM,CLP 
VOA-OLCCLP SVOC-OLC,CLP 
PestyTCB-OLC, CLP Metals &CN, CRL 
Metals/CN(res.wells), etc.) 

Matrix 
(soil, groundwater, surface 
water, sediment, drinking 
water, etc.) 

Number of Samples (per 
matrix) 

SAS WORK Scheduled through the Region REQUIRES 3-4 weeks lead time, and an approved SAS cUent request form. All work to be scheduled 
i i^ - included in an approved QAPP and sampline plan. 

NOTIFY THE FOLLOWING PERSONS PRIOR to SHIPMENT, FOR CONFIRMATION 
CLP- RAS -Heather Bauer , Dyncorp, (703) 264-9348 
SAS - (If Scheduled through Region) - Howard Pham (312) 353-2310 

CRL- Bill Sargent- U.S. EPA - (312) 353-9083 

http://epa.gov


>ling Coordinator(signature/date) 10/2001 



APPENDIX H 

MONITORING 
POINT/SAMPLING POINT 

NUMBERING SYSTEM 



l>.^' ̂ ' -S^i ' •'.;.. 
Monitoring Point/Sampling Point 

Num bering System 

r 

^<>Y: 

rhe monitor/sample point number identifies a specific ocation where a sample is taken. The first character ofthe 
lumber must be ana alpha identifier. The second, ihirt and fourth characters are to be numeric identifiers. The 
fbllowing guidelines should assist in assigning monitor sample point numbers for the majority ofthe situations. 

A. The first and second characters identify the type ol monitor/sample 

B. The third and four characters designate the sample number. 

C. In the case of monitoring well identification, use tl 5 vk̂ell number for the ID. In most other 
sampling, the samples can be numbered sequential y. 

The following key provides the appropriate first and s :cond characters ofthe monitor/sample point nimiber. 

Q - Groundwater 

1. Monitoring well 

2. Private well 

3. Piezometer 

4. Interceptor Trench/ 
CollecTor System 

5. PubHc Water 
Supply Well 

S-Surface Watt r 
1. Stream* 

2. Impoundment 

3. Run-off 
(Channeled or 

Sheet flow) 

4. Rim-on 
(Channeled oi 

Sheet flow) 

X - Special 
1. Son 

2. Sediment** 

3. Waste 
(Container-any 

Unit of 120 gal. 
Or less) 

4. Waste 
(Tank-any unit of 
>120 gal.) 

5. Other 
(waste disposed of 
On the ground, etc.) 

L » Leachate 
1. Flow or seep 

2. Pond*** 

3. Collection 
System 
(Riser, sump) 

6. Spring 

*Example: SlOl - Downstream sample taken FIRST 
SI 02 - Farther Upstream 

Sample point numbers will progressively inci sase upstream. The last upstream sample will end 
sequence and likely to be the stream backgro md. 

**Same procedures as example above but us: ag "X" characters 

***Wliere a seep or flow ponds. No surface water associated with this 




