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This standard is issued under the fixed designation E 1912; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 1.4.7 Appendix X2 provides an Example of a Data Quality

1.1 This guide covers a process to rapidly and accuratelflassification System, _ _ _ _
characterize a confirmed or suspected petroleum release site1-4-8 Appendix X3 contains a list of physical and chemical
This guide is intended to provide a framework for responsibleProperties and hydrogeologic characteristics applicable to site
parties, contractors, consultants, and regulators to streamlirféaracterizations, and a list of input parameters and method-
and accelerate the site characterization process or suppleméh@gies for ASTM RBCA Tier 1 and Tier 2 evaluations, and
incomplete characterization data. The accelerated site charac-1.4-9 Appendix X4 contains a case study example of the
terization (ASC) approach may be incorporated in state an@SC process, including a RBCA Tier 1 and Tier 2 evaluation.
local regulations as a cost-effective method of making in- 1.5 The values stated ininch-pound units are to be regarded
formed corrective action decisions sooner. as the standard. The Sl units given in parentheses are for

1.2 This guide describes a process for collecting site chafnformation only.
acterization information in one mobilization, using rapid sam- 1.6 This standard does not purport to address all of the
pling techniques; field analytical methods; and on-site interSafety concerns, if any, associated with its use. It is the
pretation and iteration of field data to refine the conceptual€Sponsibility of the user of this standard to establish appro-
model for understanding site conditions as the characterizatiopfiate safety and health practices and determine the applica-
proceeds. This information can be used to determine the nedility of regulatory limitations prior to use.
for interim remedial act_ions; sjte classificat_ion or priolriti.zation, 2 Referenced Documents
or both; further corrective actions; and active remediation. The

process outlined in this guide can be incorporated into existing 2-1 ASTM Standards: o ,
corrective action programs, and is organized to be used in D 5730 Guide to Site Characterization for Environmental

conjunction with Guides E 1599 and E 1739. Purposes With Emphasis on Soil, Rock, the Vadose Zone,

1.3 For guidance concerning contractor health and safety _and Ground Watér _ _
issues, appropriate federal, state, and local regulations (for E 1599 Guide for Corrective Action for Petroleum Re-
example, Occupational Safety and Health Administration) and leased _ _ .
industry standards should be consulted. For sampling quality E 1689 Guide for Developing Conceptual Site Models for
assurance/quality control (QA/QC) practices, see references in _Contaminated Sités , , ,
Section 2. Considerations for field analytical method quality E 1739 Guide for Risk-Based Corrective Action Applied at
assurance/quality control are discussed in Section 5. Petroleum Release Sites

1.4 This guide is organized as follows: 2.2 EPA Documents: _
1.4.1 Section 1 describes the scope, USEPA SW 846, Recommended Analytical Procedures,

1.4.2 Section 2 lists Referenced Documents, Test Methods for Evaluating Solid Waste-Physical/
1.4.3 Section 3 defines Terminology, Chemical Method's _
1.4.4 Section 4 identifies the Significance and Use, Usl'iSPA’ Draft Field Methods Compendium, OER 9285.2-

1.4.5 Section 5 describes the Accelerated Site Characteriza- o o
tion Process, USEPA, Subsurface Characterization and Monitoring Tech-

1.4.6 Appendix X1 identifies Additional Referenced Docu- ~ Nidues: A Desk Reference Guide-Vols | and II, EPA
ments,

2 Annual Book of ASTM Standardgol 04.09.
* This guide is under the jurisdiction of ASTM Committee E50 on Environmental 2 Annual Book of ASTM Standardgol 11.04.
Assessment and is the direct responsibility of Subcommittee E50.04 on Performance * Annual Book of ASTM Standardgol 11.05.
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625/R-93/003a and®b the site characterization process. These data include: concen-
USEPA, Description and Sampling of Contaminated Soilstrations of chemical(s) of concern in air; soil; soil vapor or
A Field Pocket Guide, EPA 625/12-91/002 ground water, or both; and hydrogeologic conditions.

USEPA, Environmental Investigations Standard Operating 3.1.10 indicator compounds-compounds in ground water,
Procedures and Quality Assurance Manual, May 1996soil, or air, specific to the petroleum product released, used to

USEPA Regiqﬁ . . confirm the existence of the petroleum product, define the
USEPA, Expedited Site Assessment Tools for UST Sites: Adistribution of the chemical(s) of concern, define the target
Guide for Regulators, EPA 510-B-97-001 levels, monitor progress of the remedial action, and identify the

termination point of the remedial action.

3.1.11interim remedial action-the course of action to
mitigate fire and safety hazards and to prevent further migra-
tion of hydrocarbons in their vapor, dissolved, or liquid phase.
3.1.12 mobilization—the movement of equipment and per-
nnel to the site, to prepare for, collect, and evaluate site
aracterization data. These activities, when conducted as one
ontinuous event (from one day to several weeks), are referred
0 as a single mobilization. Activities that are not conducted

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 accelerated site characterization (ASESa process
for collecting and evaluating information pertaining to site
geology/hydrogeology, nature and distribution of the chemi-
cal(s) of concern, source areas, potential exposure pathwai%
and points of exposure in one mobilization. The ASC employs
rapid sampling techniques, on-site chemical analysis an
E?g&%geeglggﬁfglreﬁ\éﬁgsgggha%fhglflgf S%%(gjlr?gcengﬂg% 0:;)Sc_ontinuously are referred to as multiple-site mobilizations.

3.1.2 active remediatior-actions taken to reduce the con- 3-1.13 on-site manage+-an individual who is on site and is
centrations of chemical(s) of concern. Active remediationf€sPonsible for directing field activities and decision-making

could be implemented when the no further action and passiviuring the site characterization. The on-site manager should be
remediation courses of action are not appropriate. familiar with the purpose of the site characterization, pertinent
3.1.3 chemical(s) of conceraspecific constituents that are €Xisting data, and the data collection and analysis program.
identified for evaluation in the site characterization process. VWhen conducting an ASC, it is necessary for the on-site
3.1.4 conceptual modeka summary of information that is Manager to also be the principal investigator, developing and
known about a site. Available site information is compiled onto"€fining the conceptual model of site conditions. This indi-
one or more simple graphics to develop an understanding of thddual must have the necessary experience and background to

site conditions. The conceptual model is not an analytical oP€rform the required site characterization activities and to
numerical computer model, but may utilize these tools indccurately interpret the results and direct the investigation. For

developing a conceptual understanding of site conditions. the purposes of this.guide, sufficient qualification c_riteria. for
3.1.5 corrective action—activities performed in response to the on-site manager includes knowledge and experience in the
a suspected or confirmed release, which include one or more &fllowing areas:
the following: site characterization, interim remedial action, 3.1.13.1 Soil and ground water sampling and analytical
remedial action, operation and maintenance of equipmenthethods to be used at the site;
monitoring of progress, monitoring of natural attenuation, and 3.1.13.2 Fate and transport of petroleum hydrocarbons in
termination of remedial action. the subsurface;
3.1.6 exposure pathway-the course a chemical(s) of con-  3.1.13.3 Local geology/hydrogeology;
cern takes from the source area(s) to an exposed organism. An3.1.13.4 Local regulations and ordinances, including knowl-
exposure pathway describes a unique mechanism by which aftige of state-specific certification requirements;
individual or population is exposed to a chemical(s) of concern 3 1 13 5 personal health and safety requirements; and
originating from a site. Each Exposure pathway includes a 3.1.13.6 Evaluation and interpretation of site characteriza-
source or release from a source, a point of exposure, and W results.

exposure route. If the exposure point differs from the source, a . . . .
P b P 3.1.14 petroleum—including crude oil or any fraction

transport/exposure medium (for example, air) or media also i L .
b P ( P ) ﬁ1ereof that is liquid at standard conditions of temperature and

included. . .
o - pressure (60°F (16°C) at 14.7 psia). The term includes
3.1.7 facility—the property containing the source of the petroleum-based substances comprised of a complex blend of

chemical(s) of concern where a release has occurred. hvd b derived f de oil th h ¢
3.1.8 field analytical methods-methods or techniques that ydrocarbons derived from crude oll through processes o
paration, conversion, upgrading, and finishing, such as motor

measure physical properties or chemical presence in soil, Souels jet oils, lubricants, petroleum solvents, and used oils
vapor, and ground water immediately or within a relatively ) ' P ' :

short period of time to be used during a site characterization.. 3.1.15 pomt(s)_ of exposur&the point(s) at which an indi-
Measurement capabilities range from qualitative (positiveMidual or population may come in contact with a chemical(s) of
negative) response to below parts per billion (sub-ppb) quarfOncern originating from a site.
titation. Accuracy and precision of data from these methods 3.1.16 quality assurance/quality control (QA/Q&jthe use
depends on the method detection limits and QA/QC proceof standards and procedures to ensure that samples collected
dures. and data generated are reliable, reproducible, and verifiable.
3.1.9 field-generated analytical datainformation gener- 3.1.17 rapid sampling tools-equipment and techniques
ated on site soon after sample acquisition that is used to diretihat allow personnel to collect samplesmei@mm@s in
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a relatively short period of time, for on-site chemical analysis 4.2.7 Collection of vertical and horizontal data, allowing for
and hydrogeologic evaluation within the same mobilization. three-dimensional delineation of chemical(s) of concern in soil,
3.1.18 receptors—persons, structures, utilities, surface wa- soil vapor, or ground water.
ters, and water supply wells that are or may be adversely 4.3 The ASC process described in this guide is intended for
affected by a release. use in situations where the potential exists that petroleum has
3.1.19 regulatory agency-any state or local program re- been released. The same principles may be applicable to other
sponsible for overseeing underground storage tank (or othéndicator compounds or chemical(s) of concern, and sources
petroleum/hazardous material source) site characterization arftbr example, chlorinated solvent releases). If the ASC process
corrective action. is used for chemical(s) of concern, other than petroleum, the
3.1.20 release—any spilling, leaking, emitting, discharging, user must consider the physical and chemical characteristics of
escaping, leaching, or disposing of petroleum products intéhe chemical(s) of concern and the media in which they are
ground water, surface water, soils, or air. present to ensure that the sampling tools and analytical
3.1.21 remediation/remedial actier-activities conductedto methods are capable of measuring and detecting the chemi-
protect human health, safety, and the environment. Theseal(s) of concern.
activities include evaluating risk, making no-further-action 4.4 A conventional site characterization approach most
determinations, monitoring, institutional controls, engineeringoften involves several mobilizations. Each mobilization typi-
controls, and designing and operating cleanup systems. cally includes a predefined sampling and analysis plan, where
3.1.22 site characterizatior-an evaluation of subsurface analysis and interpretation of results are performed off-site
geology/hydrogeology, and surface characteristics to determirsgfter demobilization. A conventional site characterization can
if a release has occurred, the levels of the chemical(s) ofrovide high-quality data; however, multiple mobilizations
concern, and the distribution of the chemical(s) of concern. Theften prolong the process required to adequately characterize
data collected on soil, soil vapor and ground water, potentiasubsurface conditions.
exposure pathways and location of receptors and point(s) of 4.5 The ASC process requires an on-site manager to make
exposure is used to generate information to support remedialecisions to guide the characterization. Without an individual
action decisions. on site who is able to interpret data as it is generated, and is
3.1.23 source area(s)-the location(s) of liquid hydrocar- authorized to adjust sample locations or scope of the investi-
bons or the zone(s) of highest soil or ground water concentrggation, or both, an ASC has little chance of meeting its stated
tions, or both, of the chemical(s) of concern. objective of full characterization in one mobilization. Levels of
3.1.24 user—an individual or group involved in the ASC communication and authority between the on-site manager and
process including owners, operators, regulators, petroleurifie user should be established prior to beginning the charac-
fund managers, attorneys, consultants, legislators, and so forttgrization.

4. Significance and Use 5. Accelerated Site Characterization Process

4.1 An ASC is a process for collecting and evaluating 5.1 The unique feature of the ASC process is the collection,
information on site geology/hydrogeology, nature and distribu-analysis, and evaluation of hydrogeologic and chemical data
tion of chemicals of concern, source areas, potential exposusghile on-site. A flowchart of the ASC process is presented in
pathways, and points of exposure. The unique goal of an ASEig. 1, and a discussion of each activity begins in 5.2. While
is to complete a site characterization in one mobilization. Thisnany of the steps in an ASC are similar to those in a
can be accomplished by developing and refining a conceptuabnventional characterization, the following activities, as illus-
site model, utilizing rapid sampling tools and techniquesjrated in the area labeled “Field Activities” in Fig. 1, are
obtaining field-generated analytical data, and on-site interprggerformed on-site during an ASC:
tation of results. Evaluation of data concurrent with the 5.1.1 Interpretation and evaluation of field-generated data as
investigation allows the on-site manager to select subsequeiitis collected;
sampling points based on actual subsurface conditions, result-5.1.2 Continuous refinement of the conceptual model, and
ing in a more comprehensive and cost-effective “snapshot” ofhe understanding of site conditions;

subsurface conditions. 5.1.3 Modification of the sampling and analysis program to
4.2 The ASC process has the following advantages: address any necessary adjustments in the scope of work; and
4.2.1 Immediate identification of potential risks to human or 5.1.4 Collection of additional data necessary to complete

environmental receptors or potential liabilities, or both; the characterization.
4.2.2 Rapid determination of the need for interim remedial 5.2 Step 1—Identify Site Characterization Purpose

actions, site classification, and prioritization; 5.2.1 Purpose—The objectives of any environmental site

4.2.3 Rapid sample collection and analysis, near contemp@haracterization, as noted previously, are to understand the site
raneous analytical results, and maximum data comparability;geology/hydrogeology, the nature and distribution of the
4.2.4 Optimization of sample point locations and analyticalchemicals of concern, the migration pathways and location of
methods; potential receptors and point(s) of exposure. The scope of
4.2.5 Greater number of data points for resources expendedjork, however, will vary depending upon the purpose of the
4.2.6 Near immediate data availability for accelerating cor-specific characterization. Typical purposes include one or more
rective action decisions; and of the following: hazard determination,@i@du;mgm,
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Step 1 ldentify Site Characterization Purpose
|
Step 2 Review Existing Site Data
L
Step 3 Develop Conceptual Model
Design Data Collection & Analysis Program
Step 4 (Scope of Work)
Step 5 Field Activities
Step SA Modify Data Collection and
Collect & Analyze Data Analysis Program
- Soil ~ Physical properties
- Ground Water of fluids and
- Soil Vapor porous media A
-

Step 5B
Evaluate Data and
Refine Conceptual Model

Is Are data No
Characterization collection/analysis
Complete? methods
appropriate?

Step 6 Report Findings

FIG. 1 ASC Process Flowchart

release confirmation, risk determination, remedial action evaluinformation, and a site visit, are important in the design of a
ation, regulatory compliance, or real estate transaction. Fadata collection and analysis program, and in the development
example, an ASC for an initial response action might focus orof the conceptual model. Information obtained through the site
defining imminent hazards, potential migration of chemical(s)visit, interviews, and records search include the following:
of concern and the location of receptors and point(s) of 5.3.1.1 Local and regional hydrogeologic maps to identify
exposure, while a characterization for a real estate transactiageneral soil types/regional depth to bedrock, rock type, depth
focuses on identifying the presence of chemicals of concern. Ao ground water, aquifer properties, and so forth;
corrective action evaluation will require a higher priority be 5.3.1.2 Past and current land use history of the site and
placed on understanding subsurface hydrogeologic conditionadjacent properties (including future land use if known);
whereas a risk determination will focus first on receptors, 5.3.1.3 Location of potential sources (for example, current
exposure pathways and points of exposure, in addition to levelsnd former storage tank systems);
of chemical(s) of concern. 5.3.1.4 Releases, spills, and overfill incidents on the site and
5.2.2 The scope of the ASC is determined prior to mobili-adjacent properties;
zation, but will often be revised based on interpretation of the 5.3.1.5 Previous or on-going corrective action activities, or
field-generated data. both, on-site and on nearby properties (that is, existing moni-
5.3 Step 2—Review Existing Site Information toring wells);
5.3.1 A variety of regional and site-specific information 5.3.1.6 Potential receptors and point(s) of exposure includ-
should be obtained prior to mobilization. A review of existing ing private and public water supply erhewtgrs,
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utility conduits, basements, sensitive ecosystems, and othdihis program does not need to be a formalized document, but
sensitive land uses within a given proximity of the site; should be agreed upon between the on-site manager and the

5.3.1.7 Potential migration pathways and transport mechaesponsible party prior to initiation of field activities (in some
nisms to the points of exposure (ground water flow, vaporcases, the regulatory agency is involved as well). The exact
migration through soils and utilities, and so forth); number and location of data collection points are left somewhat

5.3.1.8 Other potential off-site sources of chemical(s) offlexible, and are determined in the field based on the actual site
concern; and conditions. Levels of communication and authority between

5.3.1.9 Site conditions that may affect the health and safet{he on-site manager and the responsible party will keep all
plan. parties informed as the ASC progresses.

5.3.2 If the review of existing data does not provide 5.5.2 Proper implementation of the data collection program
adequate information regarding UST or subsurface structuréequires that the on-site manager be familiar with the capabili-
locations, the use of surface geophysical survey techniqudies and limitations of the sampling tools and field analytical
may be appropriate. methods, and that he or she interpret the field-generated data as

5.4 Step 3—Develop Conceptual Model it becomes available.

5.4.1 The initial conceptual model is the starting point of the 5.5.3 The design of the data collection and analysis program
characterization, and is used as a basis for planning fielghould consider the following:
activities. The model is developed by compiling and interpret- 5.5.3.1 Purpose of the ASC;
ing all information obtained from the existing site information  5.5.3.2 Initial conceptual model, including site historical

review, and may include the following: information, hydrogeologic characteristics of the site, and
5.4.1.1 Anticipated locations and depths of subsurface gedihysical properties of fluids and porous media;
logic units; 5.5.3.3 Methods to collect and analyze data;

5.4.1.2 Anticipated ground water depth and flow direc- 5.5.3.4 General location and number of initial samples and
tion(s) and possible interaction with surface water bodies; the decision process for locating additional samples;
5.4.1.3 Layout of the site, including areas and depths of 5.5.3.5 Media to be analyzed;
artificial fill (tank and trench backfill), subsurface utility lines, 5.5.3.6 Sample collection and analysis criteria (depth, inter-
and subsurfacing piping; val, sampling protocol, chemical(s) of concern, data quality
5.4.1.4 Existing soil and ground water analytical data andeVvels, analytical methods, and data validation);
information regarding the location and volume of the release; 5.5.3.7 Specific qualifications of the on-site manager(s);
5.4.1.5 Potential releases in the vicinity of the site (espe- 5.5.3.8 Site constraints (for example, USTs, structures,

cially upgradient from the site); canopy, limited space, utilities, property boundaries, depth to
5.4.1.6 Location of potential receptors, point(s) of exposurePedrock, and access constraints);

and migration pathways; and 5.5.3.9 Data for fate and transport modeling, risk evalua-
5.4.1.7 Topographic conditions. tions, or corrective action design (for example, soil properties,

5.4.2 The on-site manager should summarize this informa@" Permeability, natural attenuation indicators); _
tion onto simple graphics such as a large-scale base map,5-5-3-10 Level of Cor_nmunlcauon between the on-site man-
structure contour maps, ground water elevation contour map8der and the responsible party (for example, agreement on
isoconcentration contour maps, and geologic/hydrogeologiEha”geS to the scope of work or the data collection and analysis
cross sections. These graphics can easily be hand drawn or cBfpgram); _ _ o
be generated using computerized graphics programs before®-5.3.11 Contingencies based on reasonably anticipated de-
actual field work begins. These documents should be usegations from expected site conditions, such as shallow bed-
on-site and updated as the characterization progresses. ~ ock, depth to ground water, disposal of investigatory wastes,
5.4.3 The initial conceptual model, developed before beginchange in equipment requirements, and the appearance or
ning any field work, focuses on specific features that argl€tection of unanticipated chemical(s) of concern; and
relevant to the characterization objectives. For example, the 9-5.3.12 Determination of the possible need for off-site
features of a conceptual model of a leaking undergroun@Cccess.
storage tank site may include preliminary estimates of: source 9-5-4 Data Collection Methods-The selection of sampling
areas; three dimensional distribution of chemical(s) of concerrf00ls should be based on the following:
chemical(s) of concern impact to and distribution in the ground 5.5.4.1 Purpose and anticipated scope of the ASC;
water; geologic units or structures that influence migration of 5.5.4.2 Capabilities, limitations, and cost of each tool;
chemical(s) of concern; and ground water depth, flow direction 5.5.4.3 Speed by which samples can be obtained;
and velocity. The components of the initial conceptual model 5.5.4.4 Advantages of using a combination of tools;
that are emphasized depends on the purpose of the character5.5.4.5 Site features and layout;
ization, and assists the investigator in focusing on the most 5.5.4.6 Anticipated geologic site conditions;
salient site features. For more information regarding develop- 5.5.4.7 Anticipated chemical(s) of concern and concentra-
ing conceptual models, see Guide E 1689. tions;
5.5 Step 4—Design Data Collection and Analysis Program 5.5.4.8 Disturbance to site operations and neighboring prop-
5.5.1 The data collection and analysis program is developeeérties; and
based on the initial conceptual model, prior to mobilization. 5.5.4.9 Anticipated next steps. Documents
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5.5.4.10 Table 1 presents several common tools and devicéise conceptual model, evaluate potential migration pathways
that can be used to obtain samples. This guide recognizes thaind transport mechanisms, and to develop an appropriate
additional tools and techniques exist and continue to beorrective action plan. A list of characterization properties and
developed, and sample collection during an ASC is not limitecharameters, including physical properties, chemical properties,
to those tools listed in Table 1. The sample collection tools aréydrogeologic characteristics and input parameters/
an integral, though not an exclusive part of an accelerated sitmethodologies for an ASTM RBCA Tier 1 and Tier 2 evalua-
characterization in defining subsurface structures, potentidalons are located in Appendix X3.
migration pathways, or barriers at a site, and in selecting areas 5.5.5.2 Chemical Analysis-Field analytical methods are
for further investigation. The case study example in Appendibused in an ASC to analyze soil, soil vapor, ground water or air,
X4 identifies information and data collection methods whichor a combination thereof. On-site analysis for indicator
may be necessary to complete an ASC and perform an ASTMompounds/chemicals of concern allows the on-site manager to
Tier 1 or Tier 2 evaluation. determine the location of, or need for additional samples. Field
5.5.4.11 In addition to the tools listed in Table 1 to obtainanalytical methods can typically provide more data at lower
samples, surface and downhole geophysical techniques (faost with minimal sample disturbance than sending samples to
example, ground penetrating radar, electromagnetic inductiomn off-site laboratory. Key considerations in selecting field
electrical resistivity) may assist in obtaining information re- analytical methods are as follows:
garding subsurface features such as undocumented USTs,5.5.5.3 Analyte—The analytical method(s) selected will de-
utility lines or other unknown features. This information canpend on the chemical(s) of concern or indicator compound(s)
assist the on-site manager in determining locations of intrusivef interest. For example, when gasoline is the suspected
sampling points. release, the indicator compound may be total volatile organics.
5.5.5 Sample Analysis Therefore, a method that measures total organic vapors may be
5.5.5.1 Hydrogeologic  Conditions and Physical used. In many cases, specific chemicals of concern, such as
Properties—Information on the geology/hydrogeology and benzene, may need to be measured. Depending on the chemi-
physical characteristics of the subsurface is essential to refirml(s) of concern, it may be necessary to use either field

TABLE 1 Example Sample Collection Tools #

Suitable Media

Sample
Soll Ground Depth
Method Access® Soil Vapor Water (m)& Comments
Grab samplers (trowels, scoops, M, B X <1 Low cost. Loss of volatiles. Ease of use.
shovel, post-hole digger)
Hand augers M X <3 Slow. Labor intensive. Shallow depth. Can be
Slam Bar & Tubing used near located utility/product lines.
Split spoon DP, DR X <100 Minimal sample disturbance. Difficult to use
below water table w/o auger.
Sample sleeve DP X <100 Difficult in cobbles or hardpan. Visual obs of
sample. Can be used below water table.
Minimal sample dist.
Other core samplers® M X <2 Equipment-specific capabilities and
DP X <100 limitations.
DR X < 100
Active gas samplers (vacuum OH, DP, DR X <100 Larger sample volume. Loss of volatiles. Low
pumps & tubing) $
Passive gas samplers M X <1 Time intensive.
Pneumatic depth-specific OH X X < 100
samplers
Check valve and tubing OH X <100 Limited sample volume. Low cost.
Exposed-screen sampler DP X < 100
Bailer OH X < 100 Labor-intensive.
Sheathed Wellpoint DP, DR X < 100
Peristaltic pump OH X <10
Gas-drive/displacement pump OH X <100
Gas-drive/piston pump OH X <100
Bladder pump OH X <100
Helical rotor pump OH X <100

A Some commonly-used tools for shallow and intermediate depth investigations (generally < 50 meters) are listed. Many other tools are available. Refer to “Subsurface
Characterization Monitoring Techniques: A Desk Reference Guide, Vols. | and II,” (EPA/625/R-93/003a&b), USEPA, May 1993, for additional information about these and
other methods.

B Sample depth refers to practical depth limitation range, depending upon the sampling device used and the lithologic conditions.

€ Access to the sample for collection or installation of sample tool via the listed approaches.

M = manual (hand-operated equipment).
B = backhoe (mechanical excavating equipment).
OH = open hole (unobstructed access to the sample medium via a pit or cavity, a cased well, or narrow-diameter sampling point).
DR = drill rig (mechanical boring equipment, such as hollow-stem auger, mud/air rotary).
DP = direct-push (mechanical, hydraulic, pneumatic or vibratory devices which push or drive narrow diameter sampling points into the subsurface).
P Numerous types and sizes available for different soil conditions. Drill rig is the only sample access equipment listed in this table which can_be used readily to sample

consolidated material. Doc u m entS
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