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. Foreword

With the major environmental legislation passed in the 1970s and 1980s, environmental site characterization
activities have increased dramatically. Although legislation initially focused on surface water and air quality, later
actions, including the Resource Conservation and Recovery Act (RCRA) and the Comprehensive Environmental
Response and Compensation Act (CERCLA), have provided protection for ground water. These laws frequently
prescribe characterization of soil and ground water.

The U.S. Environmental Protection Agency (EPA) estimates there are more than 30,000 hazardous waste sites
in the United States. Of these, 1,200 sites are on the U.S. EPA national priority list (CERCLA). There are also
many thousands of underground storage tank sites where releases have been suspected. The cost of environmen-
tal site investigation and restoration is a very large domestic expenditure. The U.S. EPA will spend in excess of
$150 billion, and the U.S. Department of Defense and Energy will spend $1 trillion on sites in the next 20-30
years. Standards have been one way to establish a consistent acceptable method of performing work.

To meet the industry and government need for evaluating environmental conditions at sites in the United States
and internationally, ASTM Committee D18 on Soil and Rock created Subcommittee D18.21 on Ground Water and
Vadose Zone Investigations, who worked closely with Subcommittee D18.01 on Surface and Subsurface Charac-
terization. These two subcommittees have worked together to provide this valuable compilation of industry rel-
evant standards for environmental site characterization and geophysics, which includes standards from other
ASTM committees such as D19 on Water, D34 on Hazardous Waste, and E50 on Environmental Assessment.

When the earliest environmental legislation was being enacted, many old geotechnical or geohydrological test-
ing methods were grandfathered as investigation methods in the first U.S. EPA guidance documents. As new
methods were developed, they have been slow to be recognized. For example, many existing monitoring wells are
sampled using the old three-well volume purge and bailer sampling techniques, while new technology requires
low flow sampling and dedicated sampling pumps. New technologies, such as direct push investigation methods,
have grown rapidly, and our ASTM committees are developing new standards continually. While the U.S. EPA
provides guidance on proper ground water contamination sampling, the individual states have control over testing
methods. In accordance with U.S. Office of Management and Budget guidelines, the U.S. EPA has begun to incor-
porate ASTM standards into their guidance documents.

ASTM offers another compilation of standards that complements this publication, ASTM Standards on Environ-
mental Sampling. When performing environmental characterization, emphasis must be placed on preparing a thor-
ough and detailed sampling plan, selecting the most technically correct sampling methods and equipment, and
ensuring the accuracy of the sampling handling during shipment to laboratories. This publication should provide
additional value and benefit to industry professionals involved in environmental sampling.

There are currently nearly 150 members in Subcommittees D18.01 and D18.21. Qualified professionals are
always welcome to join ASTM in its standards developing activities.

Jeffrey Farrar, M.S., PE.
Chairman, Subcommittee D18.21 on Ground Water and Vadose Zone Investigations

Joseph D. Ritchey, P.G., PE.
Chairman, Subcommittee D18.01 on Surface and Subsurface Characterization
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RELATED PUBLICATIONS

ASTM has issued several publications that may be of interest to the users of this compilation of standards.
These are listed as follows:

Adjunct to E 1528 Environmental Site Assessment Transaction Screen Questionnaire (Stock# ADJE1528)
ASTM Standards on Assessment and Remediation of Petroleum Release Sites (Stock# REMEDIATE)
ASTM Standards on Environmental Assessment (CD-ROM and print versions) (Stock# ENVASSESS)

ASTM Standards on Environmental Site Assessments for Commercial Real Estate, Sth Edition
(Stock# ESOCOMPO6/Print; ESOCMP06CD/CD)

ASTM Standards on Environmental Sampling, 3rd Edition (CD-ROM and print versions) (Stock# ENVSAMO06/
Print; SAMP06/CD)

ASTM Standards on Identifying, Defining, and Disclosing Environmental Liabilities (Stock# ENVLIAB02)

ASTM Standards Related to the Phase II Environmental Site Assessment Process, 2nd Edition (CD-ROM and
print versions) (Stock# PHASE201/Print; PHASE201CD/CD)

DS 64B Cleanup Criteria for Contaminated Soil and Groundwater, 2nd Edition
E 1903 Guide for Environmental Site Assessments: Phase II Environmental Site Assessment Process
E 2091 Guide for Use of Activity and Use Limitations, Including Institutional and Engineering Controls

E 2247 Practice for Environmental Site Assessments: Phase I Environmental Site Assessment Process for For-
estland or Rural Property

Groundwater Natural Attenuation Calibration Tool Published by Groundwater Services, Inc.; distributed by
ASTM (Stock# FATES)

STP 1161 Leak Detection for Underground Storage Tanks
STP 1216 Environmental Toxicology and Risk Assessment, 2nd Volume

STP 1226 Lead in Paint, Soil and Dust: Health Risks, Exposure Studies, Control Measures, Measurement
Methods, and Quality Assurance

STP 1333 Environmental Toxicology and Risk Assessment, 7th Volume

STP 1364 Environmental Toxicology and Risk Assessment: Standardization of Biomarkers for Endocrine Dis-
ruption and Environmental Assessment, 8th Volume

STP 1403 Environmental Toxicology and Risk Assessment: Science, Policy, and Standardization—Implications
for Environmental Decisions, 10th Volume

STP 1470 Pesticide Formulations and Delivery Systems—Advances in Crop Protection Technologies,
25th Volume

For further information on these publications, contact ASTM International Customer Service, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959. Phone: (610) 832-9585; email:
service @astm.org; website: www.astm.org.

v



Contents

A vivivilviv A vivivivilvivivivivivivilvivEvivE v vivivivivivivlllvivivivlw,

ASTM STANDARDS RELATED TO ENVIRONMENTAL SITE CHARACTERIZATION

In the serial designations prefixed to the following titles, the number following the dash indicates
the year of original issue, or in the case of revision, the year of last revision. Thus, standards adopted
or revised during the year 2006 have as their final number 06. A letter following this number indicates
more than one revision during that year, that is, 06a indicates the second revision in 2006, 06b the
third revision, etc. Standards that have been reapproved without change are indicated by the year of
last reapproval in parentheses as part of the designation number, for example, (2006). A superscript
epsilon (%) indicates an editorial change since the last revision or reapproval—<' for the first change,
<2 for the second change, etc.

1556 - 00
2434 — 68(2006)
2487 - 06
2488 - 00
2922 - 05

3325 — 90(2002)¢!
3326 — 90(2002)

3385-03
3404 — 91(2004)
3648 — 04

3694 — 96(2004)
4043 —96(2004)

4044 - 96(2002)
4050 —96(2002)
4104 —96(2004)
4105 - 96(2002)
4106 —96(2002)

4318 -05

4428 /D 4428M - 00

4448 - 01
4489 —95(2001)
4515 - 85(2001)
4547 - 06
4630 - 96(2002)

4687 — 95(2006)
4696 — 92(2000)
4700 — 91(2006)
4750 - 87(2001)

4840 —99(2004)
4841 — 88(2003)

5013 —89(2003)
5079 - 02(2006)
5084 - 03

5088 — 02

Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method

Test Method for Permeability of Granular Soils (Constant Head)

Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Practice for Description and Identification of Soils (Visual-Manual Procedure)

Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow
Depth)

Practice for Preservation of Waterborne Oil Samples

Practice for Preparation of Samples for Identification of Waterborne Oils

Test Method for Infiltration Rate of Soils in Field Using Double-Ring Infiltrometer

Guide for Measuring Matric Potential in Vadose Zone Using Tensiometers

Practices for the Measurement of Radioactivity

Practices for Preparation of Sample Containers and for Preservation of Organic Constituents

Guide for Selection of Aquifer Test Method in Determining Hydraulic Properties by Well Tech-
niques

Test Method (Field Procedure) for Instantaneous Change in Head (Slug) Tests for Determining
Hydraulic Properties of Aquifiers

Test Method (Field Procedure) for Withdrawal and Injection Well Tests for Determining Hydrau-
lic Properties of Aquifer Systems

Test Method (Analytical Procedure) for Determining Transmissivity of Nonleaky Confined Aqui-
fers by Overdamped Well Response to Instantaneous Change in Head (Slug Tests)

Test Method (Analytical Procedure) for Determining Transmissivity and Storage Coefficient of
Nonleaky Confined Aquifers by the Modified Theis Nonequilibrium Method

Test Method (Analytical Procedure) for Determining Transmissivity and Storage Coefficient of
Nonleaky Confined Aquifers by the Theis Nonequilibrium Method

Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Test Methods for Crosshole Seismic Testing

Guide for Sampling Ground-Water Monitoring Wells

Practices for Sampling of Waterborne Oils

Practice for Estimation of Holding Time for Water Samples Containing Organic Constituents

Guide for Sampling Waste and Soils for Volatile Organic Compounds

Test Method for Determining Transmissivity and Storage Coefficient of Low-Permeability Rocks
by In Situ Measurements Using the Constant Head Injection Test

Guide for General Planning of Waste Sampling

Guide for Pore-Liquid Sampling from the Vadose Zone

Guide for Soil Sampling from the Vadose Zone

Test Method for Determining Subsurface Liquid Levels in a Borehole or Monitoring Well
(Observation Well)

Guide for Sample Chain-of-Custody Procedures

Practice for Estimation of Holding Time for Water Samples Containing Organic and Inorganic
Constituents

Practices for Sampling Wastes from Pipes and Other Point Discharges

Practices for Preserving and Transporting Rock Core Samples

Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous Materials Using
a Flexible Wall Permeameter

Practices for Decontamination of Field Equipment Used at Waste Sites



ivAl vivivivivivilvElvivivavi vEE v vivivll v v vAvj

vivElvivil v vivivivivivivivivivivivivivivivivivivivlw)

5092 — 04¢!
5093 — 02

5126 — 90(2004)
5195-02

5220-02
5254 - 92(2004)
5269 - 96(2002)

5270 - 96(2002)
5283 - 92(2003)
5299 —99(2005)

5314 - 92(2006)
5358 - 93(2003)
5408 —93(2004)

5409 - 93(2004)

5410 - 93(1998)
5434 -03
5447 -04
5451 - 93(2004)
5463 -03
5472 - 93(2005)

5473 - 93(2000)

5474 — 93(2006)
5490 — 93(2002)
5495 - 03

5521 -05

5608 — 01

5609 — 94(2002)
5610 — 94(2002)
5611 — 94(2002)
5612 — 94(2003)
5633 — 04

5658 — 95(2001)
5679 — 95a(2001)
5680 — 95a(2001)
5714 — 95(2002)
5716 — 95(2000)
5718 — 95(2006)
5719 — 95(2006)
5730 — 04

5737 - 95(2006)
5738 - 95(2006)

5743 - 97(2003)
5745 — 95(2005)

5753 -05
5754 — 95(2006)

5777 - 00(2006)
5785 - 95(2000)

CONTENTS

Practice for Design and Installation of Ground Water Monitoring Wells

Test Method for Field Measurement of Infiltration Rate Using a Double-Ring Infiltrometer with
a Sealed-Inner Ring

Guide for Comparison of Field Methods for Determining Hydraulic Conductivity in Vadose
Zone

Test Method for Density of Soil and Rock In-Place at Depths Below the Surface by Nuclear
Methods

Test Method for Water Content of Soil and Rock In-Place by the Neutron Depth Probe Method

Practice for Minimum Set of Data Elements to Identify a Ground-Water Site

Test Method for Determining Transmissivity of Nonleaky Confined Aquifers by the Theis
Recovery Method

Test Method for Determining Transmissivity and Storage Coefficient of Bounded, Nonleaky,
Confined Aquifers

Practice for Generation of Environmental Data Related to Waste Management Activities: Quality
Assurance and Quality Control Planning and Implementation

Guide for Decommissioning of Ground Water Wells, Vadose Zone Monitoring Devices,
Boreholes, and Other Devices for Environmental Activities

Guide for Soil Gas Monitoring in the Vadose Zone

Practice for Sampling with a Dipper or Pond Sampler

Guide for Set of Data Elements to Describe a Ground-Water Site; Part One—Additional Identi-
fication Descriptors

Guide for Set of Data Elements to Describe a Ground-Water Site; Part Two—Physical Descrip-
tors

Guide for Set of Data Elements to Describe a Ground-Water Site;Part Three—Usage Descriptors

Guide for Field Logging of Subsurface Explorations of Soil and Rock

Guide for Application of a Ground-Water Flow Model to a Site-Specific Problem

Practice for Sampling Using a Trier Sampler

Guide for Use of Test Kits to Measure Inorganic Constituents in Water

Test Method for Determining Specific Capacity and Estimating Transmissivity at the Control
Well

Test Method for (Analytical Procedure for) Analyzing the Effects of Partial Penetration of Con-
trol Well and Determining the Horizontal and Vertical Hydraulic Conductivity in a Nonleaky
Confined Aquifer

Guide for Selection of Data Elements for Ground-Water Investigations

Guide for Comparing Ground-Water Flow Model Simulations to Site-Specific Information

Practice for Sampling With a Composite Liquid Waste Sampler (COLIWASA)

Guide for Development of Ground-Water Monitoring Wells in Granular Aquifers

Practices for Decontamination of Field Equipment Used at Low Level Radioactive Waste Sites

Guide for Defining Boundary Conditions in Ground-Water Flow Modeling

Guide for Defining Initial Conditions in Ground-Water Flow Modeling

Guide for Conducting a Sensitivity Analysis for a Ground-Water Flow Model Application

Guide for Quality Planning and Field Implementation of a Water Quality Measurement Program

Practice for Sampling with a Scoop

Practice for Sampling Unconsolidated Waste From Trucks

Practice for Sampling Consolidated Solids in Drums or Similar Containers

Practice for Sampling Unconsolidated Solids in Drums or Similar Containers

Specification for Content of Digital Geospatial Metadata

Test Method for Measuring the Rate of Well Discharge by Circular Orifice Weir

Guide for Documenting a Ground-Water Flow Model Application

Guide for Simulation of Subsurface Airflow Using Ground-Water Flow Modeling Codes

Guide for Site Characterization for Environmental Purposes With Emphasis on Soil, Rock, the
Vadose Zone and Ground Water

Guide for Methods for Measuring Well Discharge

Guide for Displaying the Results of Chemical Analyses of Ground Water for Major Ions and
Trace Elements—Diagrams for Single Analyses

Practice for Sampling Single or Multilayered Liquids, With or Without Solids, in Drums or
Similar Containers

Guide for Developing and Implementing Short-Term Measures or Early Actions for Site
Remediation

Guide for Planning and Conducting Borehole Geophysical Logging

Guide for Displaying the Results of Chemical Analyses of Ground Water for Major Ions and
Trace Elements—Trilinear Diagrams for Two or More Analyses

Guide for Using the Seismic Refraction Method for Subsurface Investigation

Test Method for (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky
Aquifers by Underdamped Well Response to Instantaneous Change in Head (Slug Test)

vi



ivAvivivivivivilvivivivivivivivivillvivivllvivivi v vivAvivAvav)

ivAvElvivivivivivivvivEvEEvivE v v v/

5786 — 95(2006)

5787 —95(2000)
5831-03
5850 - 95(2000)

5851 —95(2006)
5855 - 95(2000)

5877 - 95(2005)

5879 —95(2003)
5880 — 95(2006)
5881 —95(2005)

5903 — 96(2006)
5911 — 96(2002)<!
5912 — 96(2004)

5920 — 96(2005)

5921 — 96(2003)!
5922 — 96(2004)
5923 — 96(2004)
5924 — 96(2004)
5956 — 96(2001)
5978 — 96(2005)
5979 — 96(2002)
5980 — 96(2004)

5981 —96(2002)
5995 - 98(2004)
6000 — 96(2002)
6001 — 05

6009 — 96(2006)
6025 — 96(2002)
6028 — 96(2004)

6029 — 96(2004)
6030 — 96(2002)

6031 — 96(2004)

6033 - 96(2002)
6034 — 96(2004)

6036 — 96(2002)

6044 — 96(2003)
6051 — 96(2001)

6063 — 96(2001)
6067 — 96(2003)
6089 — 97(2003)
6106 — 97(2004)
6151 —97(2003)
6168 —97(2004)

6169 — 98(2005)

6170 — 97(2004)
6171 —97(2004)

CONTENTS

Practice for (Field Procedure) for Constant Drawdown Tests in Flowing Wells for Determining
Hydraulic Properties of Aquifer Systems

Practice for Monitoring Well Protection

Test Method for Screening Fuels in Soils

Test Method for (Analytical Procedure) Determining Transmissivity, Storage Coefficient, and
Anisotropy Ratio from a Network of Partially Penetrating Wells

Guide for Planning and Implementing a Water Monitoring Program

Test Method for (Analytical Procedure) for Determining Transmissivity and Storage Coefficient
of a Confined Nonleaky or Leaky Aquifer by Constant Drawdown Method in a Flowing Well

Guide for Displaying Results of Chemical Analyses of Ground Water for Major Ions and Trace
Elements—Diagrams Based on Data Analytical Calculations

Practice for Surface Site Characterization for On-Site Septic Systems

Guide for Subsurface Flow and Transport Modeling

Test Method for (Analytical Procedure) Determining Transmissivity of Confined Nonleaky Aqui-
fers by Critically Damped Well Response to Instantaneous Change in Head (Slug)

Guide for Planning and Preparing for a Groundwater Sampling Event

Practice for Minimum Set of Data Elements to Identify a Soil Sampling Site

Test Method for (Analytical Procedure) Determining Hydraulic Conductivity of an Unconfined
Aquifer by Overdamped Well Response to Instantaneous Change in Head (Slug)

Test Method (Analytical Procedure) for Tests of Anisotropic Unconfined Aquifers by Neuman
Method

Practice for Subsurface Site Characterization of Test Pits for On-Site Septic Systems

Guide for Analysis of Spatial Variation in Geostatistical Site Investigations

Guide for Selection of Kriging Methods in Geostatistical Site Investigations

Guide for Selection of Simulation Approaches in Geostatistical Site Investigations

Guide for Sampling Strategies for Heterogeneous Wastes

Guide for Maintenance and Rehabilitation of Ground-Water Monitoring Wells

Guide for Conceptualization and Characterization of Ground-Water Systems

Guide for Selection and Documentation of Existing Wells for Use in Environmental Site Char-
acterization and Monitoring

Guide for Calibrating a Ground-Water Flow Model Application

Guide for Environmental Site Characterization in Cold Regions

Guide for Presentation of Water-Level Information From Ground-Water Sites

Guide for Direct-Push Ground Water Sampling for Environmental Site Characterization

Guide for Sampling Waste Piles

Guide for Developing and Evaluating Ground-Water Modeling Codes

Test Method (Analytical Procedure) for Determining Hydraulic Properties of a Confined Aquifer
Taking into Consideration Storage of Water in Leaky Confining Beds by Modified Hantush
Method

Test Method (Analytical Procedure) for Determining Hydraulic Properties of a Confined Aquifer
and a Leaky Confining Bed with Negligible Storage by the Hantush-Jacob Method

Guide for Selection of Methods for Assessing Ground Water or Aquifer Sensitivity and Vulner-
ability

Test Method for Logging In Situ Moisture Content and Density of Soil and Rock by the
Nuclear Method in Horizontal, Slanted, and Vertical Access Tubes

Guide for Describing the Functionality of a Ground-Water Modeling Code

Test Method (Analytical Procedure) for Determining the Efficiency of a Production Well in a
Confined Aquifer from a Constant Rate Pumping Test

Guide for Displaying the Results of Chemical Analyses of Ground Water for Major Ions and
Trace Elements—Use of Maps

Guide for Representative Sampling for Management of Waste and Contaminated Media

Guide for Composite Sampling and Field Subsampling for Environmental Waste Management
Activities

Guide for Sampling of Drums and Similar Containers by Field Personnel

Guide for Using the Electronic Cone Penetrometer for Environmental Site Characterization

Guide for Documenting a Ground-Water Sampling Event

Guide for Establishing Nomenclature of Ground-Water Aquifers

Practice for Using Hollow-Stem Augers for Geotechnical Exploration and Soil Sampling

Guide for Selection of Minimum Set of Data Elements Required to Identify Locations Chosen
for Field Collection of Information to Describe Soil, Rock, and Their Contained Fluids

Guide for Selection of Soil and Rock Sampling Devices Used With Drill Rigs for Environmen-
tal Investigations

Guide for Selecting a Ground-Water Modeling Code

Guide for Documenting a Ground-Water Modeling Code

vii



ivAvEENvivEE vivi viviv A v viva v viviv A vivivivivivil vE v vivi vivivivivivivivivlvE vl v vivivivlvEvAvEENv)

6232 -03

6233 - 98(2003)
6235 - 04

6274 — 98(2004)
6282 — 98(2005)
6285 — 99(2005)
6286 — 98(2006)
6311 —98(2003)

6312 — 98(2005)
6391 — 06

6418 — 04

6429 — 99(2006)
6430 — 99(2005)
6431 — 99(2005)
6432 — 99(2005)
6452 — 99(2005)
6517 — 00(2005)
6527 — 00

6538 — 00(2005)¢!
6539 — 00(2006)

6564 — 00(2005)
6565 — 00(2005)

6568 — 00(2006)
6582 — 00(2005)

6597 — 00(2006)
6634 — 01(2006)

6639 — 01
6642 — 01(2006)
6724 - 04
6725 -04
6726 - 01
6727 - 01
6771 -02
6780 - 05
6820 — 02
6836 — 02
6842 — 02
6907 — 05¢'
6911 - 03
6914 — 04¢'
6982 - 03
7045 - 04
7046 — 04
7048 — 04
7069 — 04
7128 - 05

CONTENTS

Guide for Selection of Sampling Equipment for Waste and Contaminated Media Data Collection
Activities

Guide for Data Assessment for Environmental Waste Management Activities

Practice for Expedited Site Characterization of Vadose Zone and Ground Water Contamination
at Hazardous Waste Contaminated Sites

Guide for Conducting Borehole Geophysical Logging - Gamma

Guide for Direct Push Soil Sampling for Environmental Site Characterizations

Guide for Locating Abandoned Wells

Guide for Selection of Drilling Methods for Environmental Site Characterization

Guide for Generation of Environmental Data Related to Waste Management Activities: Selection
and Optimization of Sampling Design

Guide for Developing Appropriate Statistical Approaches for Ground-Water Detection Monitor-
ing Programs

Test Method for Field Measurement of Hydraulic Conductivity Limits of Porous Materials
Using Two Stages of Infiltration from a Borehole

Practice for Using the Disposable En Core Sampler for Sampling and Storing Soil for Volatile
Organic Analysis

Guide for Selecting Surface Geophysical Methods

Guide for Using the Gravity Method for Subsurface Investigation

Guide for Using the Direct Current Resistivity Method for Subsurface Investigation

Guide for Using the Surface Ground Penetrating Radar Method for Subsurface Investigation

Guide for Purging Methods for Wells Used for Ground-Water Quality Investigations

Guide for Field Preservation of Ground-Water Samples

Test Method for Determining Unsaturated and Saturated Hydraulic Conductivity in Porous
Media by Steady-State Centrifugation

Guide for Sampling Wastewater With Automatic Samplers

Test Method for Measurement of Pneumatic Permeability of Partially Saturated Porous Materials
by Flowing Air

Guide for Field Filtration of Ground-Water Samples

Test Method for Determination of Water (Moisture) Content of Soil by the Time-Domain
Reflectometry (TDR) Method

Guide for Planning, Carrying Out, and Reporting Traceable Chemical Analyses of Water
Samples

Guide for Ranked Set Sampling: Efficient Estimation of a Mean Concentration in Environmental
Sampling

Practice for Assessment of Attaining Clean Up Level for Site Closure

Guide for the Selection of Purging and Sampling Devices for Ground-Water Monitoring Wells

Guide for Using the Frequency Domain Electromagnetic Method for Subsurface Investigations

Guide for Comparison of Techniques to Quantify the Soil-Water (Moisture) Flux

Guide for Installation of Direct Push Ground Water Monitoring Wells

Practice for Direct Push Installation of Prepacked Screen Monitoring Wells in Unconsolidated
Aquifers

Guide for Conducting Borehole Geophysical Logging—Electromagnetic Induction

Guide for Conducting Borehole Geophysical Logging—Neutron

Practice for Low-Flow Purging and Sampling for Wells and Devices Used for Ground-Water
Quality Investigations

Test Method for Water Content and Density of Soil in Place by Time Domain Reflectometry
(TDR)

Guide for Use of the Time Domain Electromagnetic Method for Subsurface Investigation

Test Methods for Determination of the Soil Water Chararcteristic Curve for Desorption Using a
Hanging Column, Pressure Extractor, Chilled Mirror Hygrometer, and/or Centrifuge

Guide for Designing Cost-Effective Sampling and Measurement Plans by Use of Estimated
Uncertainty and Its Components in Waste Management Decision-Making

Practice for Sampling Soils and Contaminated Media with Hand-Operated Bucket Augers

Guide for Packaging and Shipping Environmental Samples for Laboratory Analysis

Practice for Sonic Drilling for Site Characterization and the Installation of Subsurface Monitor-
ing Devices

Practice for Detecting Hot Spots and Buried Objects Using Point-Net (Grid) Search Patterns

Guide for Optimization of Ground Water Monitoring Constituents for Detection Monitoring Pro-
grams for RCRA Waste Disposal Facilities

Guide for Use of the Metal Detection Method for Subsurface Investigation

Guide for Applying Statistical Methods for Assessment and Corrective Action Environmental
Monitoring Programs

Guide for Field Quality Assurance in a Ground-water Sampling Event

Guide for Using the Seismic-Reflection Method for Shallow Subsurface Investigation

viii



E 1527-05
E 1689 — 95(2003)<!
E 1739 — 95(2002)
E 1903 — 97(2002)
E 1912 —98(2004)
E 2081 — 00(2004)¢!
E 2107 - 00

CONTENTS

Practice for Environmental Site Assessments: Phase I Environmental Site Assessment Process
Guide for Developing Conceptual Site Models for Contaminated Sites

Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites

Guide for Environmental Site Assessments: Phase II Environmental Site Assessment Process
Guide for Accelerated Site Characterization for Confirmed or Suspected Petroleum Releases
Guide for Risk-Based Corrective Action

Practice for Environmental Regulatory Compliance Audits

ix



