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ABSTRACT

VOGELSBERGER, R. R., E. D. SMITH, M. BROZ, and
J. C. WRIGHT, JR. 1987. Identification of technical
guidance related to ground water monitoring.
ORNL/TM-10296. Oak Ridge National Laboratory,
Oak Ridge, Tennessee. 214 pp.

Monitoring of ground water quality is a key element of ground
water protection and is mandated by several federal and state laws
concerned with water quality or waste management. Numerous regulatory
guidance documents and technical reports discuss various aspects of
ground water monitoring, but at present there s no single source of
guidance on procedures and practices for ground water monitoring. This
report is intended to assist U.S. Department of Energy (DOE) officials
and facility operating personnel in identifying sources of guidance for
developing and implementing ground water monitoring programs that are
technically sound and that comply with applicable requlations.

Federal statutes and associated regulations were reviewed to
identify requirements related to ground water monitoring, and over
160 documents on topics related to ground water monitoring were
evaluated for their technical merit, their utility as guidance for
regulatory compliance, and their relevance to DOE's needs. For each of
15 technical topics invelved in ground water monitoring, the report
presents (1) a review of federal regulatory requirements and
representative state requirements, (2) brief descriptions of the
contents and merits of available guidance documents and technical
references, and (3) recommendations of the guidance documents or other
technical resources that appear to be most appropriate for use in DOE's
monitoring activities. The contents of the report are applicable to
monitoring activities invoelving both radicactive and nonradicactive
substances. The main sources of regulatory requirements considered in
the report are the Atomic Energy Act (including the Uranium Mill
Tailings Radiation Control Act), Resource Conservation and Recovery
Act, Comprehensive Environmental Response, Compensation and Liability
Act, Safe Drinking Water Act, Toxic Substances Control Act, and Federal
Water Poliution Control Act.

Although this report was prepared for use by DOE, the majority of
the technical materials reviewed and the recommendations in the report
are equally applicable to ground water monitoring activities carried
out by other organizations and agencies.

ix






1. INTRODUCTION

Monitoring of ground water quality is a key element of ground
water protection and is mandated by various federal and state laws
concerned with water quality or waste management. The present report
is intended to provide technical background for use by the U.S.
Department of Energy (DOE) Office of Environmental Guidance (OEG) in
developing DOE Orders and associated guidance for DOE ground water
monitoring.

At present, there is no single source of guidance on procedures
and practices for ground water monitoring. To assist the DOE in
identifying procedures and practices that should be followed in DOE
ground water monitoring activities, OEG asked the Oak Ridge National
Laboratory (ORNL) to compile the present report, identifying applicable
regulatory requirements and technical resources that could be used by
DOE. ORNL received major technical support in this effort from
International Technology (IT) Corporation. IT personnel had principal
responsibility for identifying and reviewing regulations and technical
resources and for preparing this report.

Major steps in the development of this report included the
identification of federal statutes and regulations relevant to ground
water and the preparation of a compendium containing brief descriptions
and evaluations of existing government documents, books, and recent
journal articles addressing topics related to ground water monitoring.
A review of significant state ground water policies and regulations is
also included. Ffrom the information gathered in the compendium, a
summation of the most applicable regulations and most appropriate
regulatory and technical guidance has been developed.

The remainder of Section 1 contains a description of the framework
used to organize technical information about ground water monitoring, a
discussion of statutes and regulations concerned with ground water
monitoring, and suggestions for efficient use of the report. Section 2
presents a 1ist of the technical guidance documents and other technical
references that were identified as potentially relevant to DOE
monitoring activities. Section 3 is a compendium of technical
information sources. 1In this section, regulatory requirements,
available guidance documents, and other technical references relevant
to each of 15 technical topics are listed and described, and a brief
evaluation of the merits of each technical item is reported. The most
relevant requlations and recommended regulatory and technical guidance
are identified for each of the 15 technical topics in Section 4, which
is intended to be a summation of the information in Section 3. Federal
statutes and associated regquiations related to ground water monitoring
are listed in the appendix.



1.7 TECHNICAL TOPICS OF GROUND WATER MONITORING

The general subject of ground water monitoring has been divided
into 15 technical topics to facilitate the organization of the
information in this report. The topics were selected on the basis of
general sequence of activities and decision-making steps for a typical
ground water monitoring project and are listed below. While some paris
of the topics may not necessarily play a large role in every case,
consideration was given to the wide range of monitoring situations
which officials of DOE may encounter.

The technical topics of ground water monitoring and a description
of the items included within each topic follow:

® Purpose and Need to Monitor Ground Water - Regulations
that specifically require monitoring or that require
hydrogeologic data as part of an environmental
evaluation or site characterization and technical
considerations related to the need for monitoring or
assessment of ground water quality, regardless of
regulatory regquirements.

® Monitoring System Design - Determination of the
appropriate number and location of wells or other
monitoring devices required for the monitoring
activity. Includes guidance cn preliminary
hydrogeologic investigation of a site.

. Drilling Methods - Determination of the appropriate
drilling method for the construction of monitoring
wells.

e Well Data - Proper handling and recording of boring
logs, well elevations, aquifer permeability, and
geology. (The determination of ground water
elevations prior to sampling is covered under Sample
Collection and Frequency.)

. Well Design and Construction/Development - Selection
of the well diameter, screen length, casing material
compatibility, purging methods, and related items.
Also includes procedures for proper well abandonment.

° Health and Safety Procedures - Personal exposure
regulations and selection of respiratory eguipment and
protective clothing. Also includes prevention of
physical injuries from drilling equipment and heat
stress during monitoring activities.



® Monitoring Parameters - Monitoring parameters
specified by certain regulations and the selection of
appropriate parameters to be monitored if none are
specified by regulations.

2 Sample Collection and Frequency - Strategy for
developing sampling plans, techniques for sample
collection, recommended or required frequency of
sampling, selection of sampling equipmenti, procedures
for well evacuation, and procedures for
decontaminating sampiing equipment between wells,

® Sample Preservation and Handling - Selection of
containers, preservative methods, and handling
procedures.

e Sampling Quality Assurance and Chain of Custody -
Preparation of quality assurance (QA) plans,
chain-of —custody procedures, and maintenance of field
logbooks.

® Analviical Procedures — Required and recommendsad
analytical procedures for the field and laboratory.

® Laboratory Quality Assurance - Quality assurance and
quality control (QA/QL) plans for laboratories.

e Reporting of Data - Recommended and required data
formal and data managemeni systems.

* Evaluation of Data - Required statistical amalysis and
methods for the modeling of ground water contaminant
migration.

* Ground Water Standards and Alternate Concentrations
Limits - Maximum contaminant levels (MCLs), drinking
water standards, and other prescribed concentration
1imits, and procedures for establishing alternate
concentration Timits (ACLs).

Items which pertain to ground water monitoring but do not readily
fit into any of the topics are included under "Purpese and Need to
Monitor Ground Water." The reader should be aware that the
above-defined topics do not provide comprehensive coverage of the
ground water field and that several important ground water topics are
largely outside the scope of this report. For example, extensive
literature exists on the investigation of natural ground water systems,
and it is desirable to have a thorough understanding of the
hydrogeologic setting of a site (such as might be obtained through a
comprehensive investigation) when implementing a program to monitor or
evaluate ground water quality. Approaches for comprehensive ground



water investigations are handled only peripherally in this report as
this type of investigation is rarely a direct part of ground water
monitoring and information on this subject is availahle elsewhere.

1.2 STATUTES AND REGULATIONS RELEVANT TO GROUND WATER MONITORING

1.2.1 Federal Statutes and Regqulations

At present, there are no comprehensive federal statutes regulating
ground water guality and monitoring. Rather, around water requirements
are to be drawn from a number of distinct laws enacted at various dates
10 protect other resources or to regulate specific sources of
contamination. The relevant legislation includes:

® Atomic Energy Act (AEA) of 1954, as amended by the
Uranium Mill Tailings Radiation Control Act (UMTRCA}
of 1978

e Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLAY of 1980

¢ Federal Water Pollution Control Act (FWPCA), as
amended by the Clean Water Act (CWA) of 1977

e Nuclear Waste Policy Act (NWPA) of 1982
e Public Health Service Acti (PHSA) of 1365

¢+ Resource Conservation and Recovery Act (RCRA) of 1976
including the Hazardous and Solid Waste Amendments
(HSWA) of 1984

° Safe Drinking Water Act (SDWA)
® Solid Waste Disposal Act (SWDA)
¢ Joxic Substances Control Act (TSCA).

Sections of these statutes and associated regulations from the
Code of Fedzral Regulations (CFR) that deal in some way with ground
water menitoring are outiined in Appendix A. The Federal Insecticide,
Fungicide, and Rodenticide Act, the Surface Mining Control and
Reclamation Act, and the Mational Envirommental Policy Act or their
associated regulations also contain provisions to prevent contamination
of ground water but do not specifically address ground water monitoring
or establish water quality standards which may affect DDE installations.
These statutes and associated regulations are not included in
Appendix A.

A matrix of the ground water monitoring topics and applicable
federal regulations is presented in Table 1. Since applicable



Table 1. Tachnical topic and mxadations mateix

REGULATIONS
0 CFR PARTS 4N CFR PARTS
TRECAHICAL TOPIC _
EL 50 0 61 w0x | 136 41 143 144 146 | 19 192 L 257 264 2651 200 | %)
A2T: AFA WA AER FMPCA I PHSA S0MA MPA 1 AEA SWDA RCRA CERCLA | 150A
Purpose and #esd to Monitor - .3 - il 25 - Bl .3 20 .32 1 .18 20 .204 34 20 FREE B I LY
App. A0 |53 to .28 .32 .302
141
14 .
Monitoring System Design - fpp. - - 3 - 20 204 - .9 N - 1.5
.23
.33
ori 1 Hing Methods - - - - - - - - - - - - - - - - - - -
well Data - - - - - - - - - - - - - - - - - - -
Mel) Design and Construction/

Development - - - - - - - - - - - - - - - .97 N - 1.5
Health and Safety . 262 - - 3 43 - - - - - - - - .2n - - -} 57 -
Honitoring Parameters - - - - - - - - - .1 - | .32 - - - .52 92| 68 |78

233 .9 .93
)
100
Sampie Collectidn and Fracueny - - - - - -1.3 ] - - - - - - - .57 .92 - 1.
.26 .58
.27 .59
Sxple Preservation and Handling - - - - - - - - - - - - - - - 97 .92 - -
Ssmpling Quality Assurance and
Chain of Custody - - App.B{ 151 -1 - - - - - - - - - - .97 .92 - |-
182 . 1o
Analytical Procedures - - - - - -1 .3 .3 - . - - - - .97 .92 - 1.5
.28
.25
.27
P}
Laboratory Quality Assurance - - Aop .8 151 - - - - - - - - - - - - - - -
.152
Reporting of Data .4 - - - - - - - .M .13
-5 .23 .98 .54 - -
.23
Evaluation of data - - - - - - - .23 - - - - 82 - - .97 931 .68 -
to 98
.28 .99
Emund Mater Standards and,
Alternate Concentration Limit 06 - - A4 - - 1 3 IRV | .16 .02 .204 .34 .92 .92 - -
to a2 App. Ll .94
.16 .20 .89
.3
.33

*The regulations of this part exempt the DOE to the

LEREND

PEA = Atomic Energy Act

CERCLA = Compreteasive Envirammental Response, Compensation, and Liability Act of 1380

FWPCA = Federal Water Pollution Contrcl Act

MPA = Nuclear Waste Policy Act of 1982

PHSA = Public Health Service Act of 1865

RCRA
ShWA = Safe Drinking Water Act
SWDA = Salid Waste Disposal Act

T5CA = Toxic Substance Control Act of 1976

extent that its activities are subject to 10 CFR §0.

Resource Conservation and Recovery Act of 1976



sections of the CFR are listed for each particular topic area, the
matrix permits a rapid regulatory check for any stage of a ground water
monitoring project.

The following fedsral environmental laws were reviewed but were
found to have no direct bearing on ground water protection or
monitoring or would not be applicable to DOE facilities: the Coasta’d
Zone Management Act of 1972; Federal Land Policy and Managemeni Act of
1976; Hazardous Materials Transportation Act of 1975; Marine
Protection, Research, and Sanctuaries Act of 1972; Nationa!
Preservation Act of 1966; National Trails System Act; Open Spaces lLand
Act; Reclamation Act of 1972; the Water Resources Planning Act; Wiid
and Scenic Rivers Act of 1968; and the Wilderness Act.

1.2.2 State Statutes and Regulations

In addition to federal statutes that authorize programs and
activities for ground water protection, many states are also developing
and implementing ground water policies, statutes, and strategies.
Often, states have the authority or "primacy" to administer several
federal environmental laws. Under this authority, states may, and
often do, impose more stringent reguirements than the federal
government. In many states, state agencies, regional authorities, and
local government share responsibilities for protecting ground water.
Pubiic involvement in ground water programs is also being actively
encouiraged at the state level.

State ground water monitoring requirements focus primarily on
nonhazardous waste sites, hazardous waste sites, salt water intrusion,
pesticides, and drinking water. Some states have site-specific ground
water monitoring requirements for road construction sites, irrigation
wells, and areas near water supplies. 7o carry out their ground water
policies, states are also developing control programs that focus on
land use, septic tanks, agricultural contamination, underground storage
tanks, response to contamination incidents, brine disposal, and
radionuclides. Contaminants covered by ground water guality standards
vary from state to state and about half the states have adopled or
proposed some type of classification system for ground water.

Additional information on state ground water policies and
reculations is obiainable from three documents listed in Section 2:
85-LPA-8, B5-EPA-14, and Applied Managment Sciences (1985). (Reference
citations are coded to Sections 2.2 and 2.3)

1.3 SUGGESTIONS FOR USING THIS REPORT

HMost users of this report will first want to consult the summation
(Section 4), which is intended for ready-reference use. It contains
concise discussions of the technical topics and briefly identifies
those items that define recommended approaches to ground water
monitoring activities. By consulting the summation for a particular
technical topic, the reader may: (1) obtain a gerneral understanding of
the nature of the activities and concerns associated with that topic,



(2) identify those federal regulations and DOt orders that must be
followed in carrying out those activities, (3) identify the technical
and regulatory guidance documents that need to be consulted to comply
with requlations and orders, and (4) identify the sources of technical
guidance that should be used in designing or implementing a monitoring
program in accordance with best currenl practices. Regulations listed
in the summation must be followed when DOE is involved in monitoring
activities covered by the listed regulations, and personnel should be
required to consult applicable requlatory guidance when they are
involved in regulated monitoring activities. Technical guidance listed
in the summation is that which, in the opinion of the authors of this
report, embodies good current praciice in the technical areas covered
by the technical topic. 1In general, these items should be consulted
for guidance on aspects of monitoring activity that are not prescribed
by requlations or regulatory guidance. The introducticon to Section 4
provides further information on ihe contents and use of the summation.

Descripiiens in the summation of regulations and guidance
materials are abbreviated to permit rapid identification of key
materials. Technical users requiring more informalion may refer back
to the appropriate portion of the compendium (Seciion 3) for more
detailed descriptions of applicable regulations and guidance
documentis. Also, Table 1 may be useful for an overview of the
regulalions associated wilh individual technical topics. Sectiocn 3
aiso may be consulted to identify addilional sources of technical
information or guidance to supplement those identified in the
summation. For almost every technical topic there are several good
sources of current technical guidance that were nol included in the
summation because they are not as recent or not as comprehensive as the
items selected for the summation. These items are listed and described
in the compendium, and technical users may sometimes find them to be
useful as supplemenis to the primary sources of guidance listed in the
summation.

Because the compendium and summation identify documents according
to abbreviated codes, the user should refer either to the reference
1ist associated with the summation or to the complete 1ist of documents
in Section 2 to obtain complete reference citations. Both codes and
full citations are given in these sections.

The reader should recognize that the information in this report is
subjecl to change, due both to changing technology and changing
regulatory requirements. The majority of the information herein was
current as of June 1986, and significant events that occurred through
October 1, 1986 (e.g., U.S. Environmental Protection Agency [EPA]
September 1986 publication of a final version of the RCRA Ground-Water
Monitoring Technical Enforcement Document) have been refiected in the
body ¢f the report. Recent statutory changes and regulatory
initiatives that can be expected to modify requirements and procedures
discussed in this report include the following:



Public Law 99-339, which was signed by President
Reagan on June 19, 1986, reauthorized and amended the
SDWA. Among the provisions of the amended Act is a
requirement that EPA issue new drinking water
standards for 83 specified substances over the next
three years (i.e., by 1989) and for an additional 25
substances by 1991. 1In addition, states are required
to establish "wellhead protection areas" to protect
drinking water supply wells from contamination.

The EPA has issued a proposed rule (51 FR 26632,

July 24, 1986) that would narrow the 1ist of chemicals
that RCRA hazardous waste facilities must test for
when ground water contamination is suspected. The
proposal would create Appendix IX to 40 CFR 264,
consisting of a list of 250 chemicals that would, for
ground water monitoring purposes, replace the list of
hazardous constituents in Appendix VIII to 40 CFR
261. The rew list would not inciude those Appendix
VIII chemicals that are unstable in water or that are
not amenable to analysis, and it would include 25
substances not on the Appendix VIII list that are
currently monitored at CERCLA sites.

In an advanced notice of proposed rulemaking issued
August 20, 1986 (51 FR 29812), the EPA indicated its
intent to modify reguirements (in 40 CFR 264 and 265,
Subparts F) for statistical evaluation of RCRA ground
water monitoring data. Currently prescribed test
procedures would be replaced by new sampling and
statistical procedures, with the intent of reducing
the probabilities of false positives and faise
negatives.

The Nuclear Regulatory Commission NRC has proposed

(51 FR 24697, July 8, 1986) revisions to 10 CFR 40,
Appendix A, that would more fully incorporate the EPA
ground water protection reguirements for management of
uranium and thorium by-product material (40 CFR 192)
inta NRC's rules for disposal of uranium mill tailings.

An advanced notice of proposed rulemaking issued by
EPA on June 18, 1986 (51 FR 22264) discussed EPA's
intent to develop residual radicactivity criteria for
contaminated land and facilities at decommissioned
nuclear facilities and at other sites where
radiocactive materials, inciuding naturally occurring
and accelerator-produced radioactive materials, have
been used. These criteria could affect ground water
monitoring activities at affected sites.



2. TECHNICAL GUIDES FOR GROUND WATER MONITORING

2.1 INTRODUCTION

This section represents a reasonably comprehensive listing of the
major government and nongovernment technology quides related to ground
water monitoring. The documents listed have been reviewed and are
discussed in Seciion 3, the compendium. Other documents were
identified during the investigation but were not reviewed {(and are not
Jisted in this report) because they were judged to be peripheral or
irrelevant to the purpose of the report and/or the difficulty of
acquisition was judged to be in excess of their perceived minimal
value. The listings of journal articles and proceedings are limited to
recent papers whose findings are not yet reflected in the more
comprehensive manuals and to other papers that appear to have
exceptional value as technical guidance for ground water monitoring.

The following listings are organized by government or
nongovernment quidance documents. Government documents, including
those prepared by government contractors, are grouped by issuing
agency. Under each issuing agency heading, the reports are listed in
chronclegical order starting with the most recent publication. For
each publication year, government reports are listed by year of
publication and alphabetically by author and/or title within each
year. The nongovernment documents are organized under two major
headings:

® Guides, manuals, standards, and textbooks
. Journal articles and conference papers.

Under each of the headings, nongovernment references are listed in
alphabetical order by the principal author's last name and year of
publication.

The listings presented in this section are coded to facilitate the
referencing of these documents in the subsequent compendium (Section 3)
and summation (Section 4). The coding system for government documents
consists of the year published, government agency, and a sequential
number. An abbreviated title is also used in coding. For
nongovernment documents, the coding sysiem consists of the principal
author and year published.



10

2.2 GOVERNMENT DOCUMENTS

CODE

ITLE

U.S. ENVIRONMENTAL PROTECTION AGENCY

86-EPA-T
Tank Leak
Detection

86-EPA-2
G Task
Force Report

86-EPA-3
STORET

86-EPA-4
Appendix
VIII Guide

86-EPA-S
TEGD

85-EPA-1

Practical
Guide

GW Samp.

§5-EPA-2
Rem. Act.
HW Sites

85-EPA-3

GiW Monit/
Stat. Proc.
HW Facilities

Niaki, S. and J. A. Broscious (IT Corporation), 1986,
"Underground Tank Leak Detection Methods: A
State-of-the-Art Review," CPA/600/2-86/001, U.S. EFPA,
Hazardous Waste Engineering Research Laboratory,
Cincinnati, Ohio.

U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, 1986, "Evaluation of the
RCRA Subpart F Ground Water Monitoring Program,”
prepared by the Hazardous Waste Ground Water Task
Force, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, Office of Ground
Water Protection, 1986, "Ground Water Data Management

with STORET," EPA/500/M-86/007, U.S. EPA, Washington,

D.C.

U.S. Environmental Protection Agency, 1986, "Guidance
on Issuing Permits to Facilities Regquired to Analyze
Ground Water for Appendix VIII Constituents," U.S. EPA,
Washington, D.C.

U.S. Environmental Protection Agency, Office of Waste
Programs Enforcement, 1986, "RCRA Ground Water
Monitoring Technical Enforcement Guidance Document,"
I1.S. EPA, Washington, D.C.

Barcelona, M. J., et al. (I11inois State Water Survey),
1985, “Practical Guide for Ground-Water Sampling,"
EPA/600/2-85/104, U.S. EPA, Robert S. Kerr
tnvironmental Research Laboratory, O0ffice of Rasearch
and Development, Ada, Oklahoma.

Boutwall, S. H., et al. (Anderson-Nichols & Company,
Inc.), 1985, "Modeling Remedial Actions at
Uncontrolled Hazardous Waste Sites," EPA/540/2-85/001,
U.S. EPA, Office of Selid Waste and tmergency
Response, Washington, D.C.

Doctor, R. G., et al. (Pacific Northwest Laboratory),
1985, "Ground Water Monitoring Plans and Statistical
Procedures to Detect Leaking at Hazardous Waste
Facilities (Drafti)," U.S. EPA, HWashingtion, D.C.
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GOVERNMENT DOCUMENTS (continued)

85-ELPA-4
ACL Guide

85 -EPA-5
G Mont .
Sirat.

g5-EPA -6
CERCLA
Feasibility
Studies

85-EPA-T

Interim Crit.
HW #Mgt. Prog.

85-tPA-B

Siate GW Prog.

Summaries
vel. 1

85-EPA-9

State GW Prog.

Summaries
Vel., 2

85-E£PA-10
GiW Mont.
Workshop
Planning

85-£PA-11
RCRA GW
Monit. Guide

85-EPA-12
TEGD

85-EPA-13

GW Mont.
Workshop
Resource Doc.

U.S. Environmental Protection Agency, Office of Solid
Wasile, 1985, "Allernaile Conceniration Limit Guidance
Based on 264.94(b) Criteria," U.S5. EPA, Washington,
0.C.

U.S. Envirenmental Protection Agency, Office of Ground
Water Protection, 1985, “Ground Water Monitoring
Strategy," U.5. EPA, Washington, D.C.

U.5. tnvironmential Protection Agency, Office of
Emergency and Remedial Response, 1985, "Guidance on
Feasibility Studies under CERCLA," EPA/540/G-85/003,
U.S. £P4, Washington, D.C.

U.S. Environmental Protection Agency, Office of Soiid
Waste and Emergency Response, 1%85%, "Interim National
triteria for a Quality Hazardous Waste Management
Program,® U.S. EPA, Washingtion, D.C.

U.S. Environmenial Proteciion Agency, Office of Ground
Water Proiection, 1985, "Overview of State Ground Water
rogram Summaries," Vol. 1, U.S. EPA, Washington, D.C.

U.S. Environmental Proteciion Agency, Difice of Ground
Water Protection, 1985, "State Ground Water Program
Summaries,” VYol. 2, U.S. EPA, Washington, D.C.

U.S. tnvironmental Protection Agency, Office of Ground
Water Protection, 1985, "Planning Workshop to Develop
Recommendations for a Ground Water Monitoring
Strategy," U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, Office of Waste
Programs Enforcement, 1985, "RCRA Ground Water
Monitoring Compliance Order Guide," U.S. EPA,
Washington, 0.C.

U.S. Environmental Protection Agency, Office of Waste
Programs Enforcement, 1985, "RCRA Ground Water
Monitoring Technical Enforcement Guidance Document
(Draft)," U.S. EPA, Washinglon, D.C. [Replaced by
86-FPA-5.]

U.S. Environmental Protection Agency, Office of Ground
Water Protection, 1985, "Resource Document for the
Ground Water Monitoring Strategy Workshop," U.S. EPA,
Washington, D.C.
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GOVERNMENT DOCUMENTS (continued)

CODE
85-EPA-14
State/Territory
G Class.

§5-EPA-T15
TSCA GW
Prot. Strat.

B5-EPA-16
CLp
Inorganic
Protocol

85-LPA-1T
cLp
Organic
Piratocol

82 -EPA -]
GW Prot.
Strat.

84-EPA-2
Permit App.
Guide HW
Facilities

B84-EPA-3
Permit Writ.
Guide Hi
Facilities

4-LPA-A
Rewm.
Investigations
Guide

84-EPA-5
Soil Properties
SW-925

TITLE
U.S. Environmental Protection Agency, Office of Ground
Water Protection, 1983, “"Selected State and Territory
Ground Water CTass1f1caL10n Systeims,* U.S. EPA,
Washinaton, D.C.

U.S. Environmental Protection Agency, 1885, "TSCA

Ground Water Protection Strategy."

U.S. Environmental Protection Agency, Environmental
¥Monitoring Systems laboratory, 1985, "Chemical
Analytical Services for Multi-Media Multi-Concentration
Metals and Inorganics,® WAB5-3839, U.S. EPA,

Las Vegas, Nevada.

U.S. Environmental Protection Agency, Environmental
Monitoring System Laboratory, 1985, "Organic Pratocol,"
WAB5-J178, U.S. EPA, las Vegas, Nf«dda.

U.S. Environmental Frotection Agency, Office of Ground
Water Protection, 1984, "Ground Water Protection
Strategy," U.S. EPA, WashingtOﬁ, n.C.

U.S. Environmenial Protection Agency, Office of Solid
Waste ang Emergency Response, 1984, "Permit Applicants'
Guidance Manual for Hazardous YWaste Land Treatment,
Storage, and Disposal Facilities (Final Draft),"
EPA/S30/5W-84/004, U.S. EPA, Washingion, D.C.

U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, 1984, "Permit Writers'
Guidance Manual for Hazardous Waste lLand Storage and
Disposal Facilities, Phase I: Criteria for Location
Acceptability and Existing Applicable Regulations
(Final Draft)," U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, Mumicipal
Environmental Research Laboratory, 1984, "Remedial
Investigations Guidance Document," U.S. EPA,
Cincinnati, Ohio.

U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, 1984, "Soil Properties,
Classification, and Hydraulic Conductivity Testing
(Draft)," SW-925, U.S. EPA, Washington, D.C.



13

GOVERNMENT DOCUMENTS (centinued)

CODE

84 -EPA-G

Standard Oper.

Safety Guide
84 -EPA-T

Rem. Response
HW Sites

84-EPA-B

Waste Analysis

Pilans

83-EPA-]

Guide to Matl.

Seleclion
ISW5-327

A3-EPA-2
Rem. Act.
Tech. Plans

83-EPA-3
Stat. Proc.
GW Monit.

83-EPA-4
RCRA Permit
Writ. Manual
GW Prot.

83-EPA-5

G Guide
Int. Status
SW-963

83-EPA-B
Risk Assmnt.
RCRA Landfill

TITLE

U.S. Environmental Protecticn Agency, Office of
Emergency and Remedial Response, 1984, "Standard
Operating Safety Guides," U.5. £PA, Washington, B.C,

U.S. Environmental Protection Agency, Office of
Emergency and Remedial Response, 1984, “Summary
Report: Remedial Response at Hazardous Waste Sites,”
EPA/540/2-84/002a, .S, EPA, Washington, D.C.

U.S. Environmental Protection Agency, Office of Solid
Waste, 1984, “Waste Analysis Plans: A Guidance
Manual," EPA/530/SW-84/012, U.S. EPA, Washington, D.C.

Barcelona, M. J., 2t al. (Iilinois State Water Survey),
1983, “A Guide to the Selection of Materials for
Monitoring Well Construction and Ground-Water
Sampling,” ISWS Contract Repori 327, LPA Contract No.
CR-80%966-07, I11inois State Water Survey, Department
of Natural Resources, Champaign, T1linois.

threnfeld, J. and J. Bass (Arthur D. Little, Inc.),
1983, "Handbook for Evaluating Remedial Action
Technolegy Plans," EPA/600/2-83/076, U.S. EPA,
Municipal Environmental Research Llaboratory, 0ffice of
Research and Development, Cincinnati, Ohio.

JRB Associates, 1883, "tvaluation of Statistical
Procedures for Groundwaler Monitoring,® U.S. EPA,
Washington, D.C.

Kuhlthau, R. H. and C. R. Faust (Geotrans), 1983, *RCRA
Permit Writer's Manual Ground Water Protection 40 CFR
Part 264 Subpart F," U.S. EPA, Office of Solid Waste
and Emergency Response, Washington, D.C.

U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, 1983, “Ground Water
Monitoring Guidance for Owners and Operators of Interim
Status Facilities," SW-963, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, O0ffice of Policy
Analysis, 1983, "Health Risk Assessment Methodologies
for RCRA Landfill Regulations," U.S. EPA, Washington,
D.C.
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GOVERNMENT DOCUMENTS (continued)

CODE

83-EPA-T
Chem. Analysis
Water/Wastes

83-LPA-B
PCB/TSCA

83-EPA-S
Permit App.

Guide Gen. Fac.

Stds. SW-968

83-£PA-10
Int. Guide/
QA Plans

82-EPA-]
Sample
Preservation

Waters/Wastewater

82-EPA-2
Rem. Act.
Waste Disp.
Sites

82-EPA-3
Test Meth.
Solid Waste
SW--846

82-ELPA-4
Closure HW
Surface
Impound.
SW-873

U.S. tnvironmental Protection Agency, Environmental
Mcnitoring and Support Laboratory, 1383, "Methods for
Chemical Analysis of Water and Wastes,"
EPA/600/4-79/020, Revised March 1983, U.S. EPA,
Cincinnati, Ohio.

U.S. Environmental Protection Agency, Office of Toxic
Substances, 1982, "The PCE Regulations Under TSCA,"
Revised &d. No. 3, U.S. EPA, Hashington, D.C.

U.S. tnvironmental Protection Agsncy, Office of Solid
Waste and Emergency Response, 1983, "Permiil Appiicants!
Guidance Manual for the General Facility Standards of
A0 CFR 204," SW-968, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, Uffice of
Research and Development, 1983, "Interim Guidelines
and Specifications for Preparing Quality Assurance
Project Plans," EPA/600/4-83/004, U.S. EPA,
Washington, D.C.

U.S. Environmental Protection Agency, Office of
Research and Development, 1982, "Handbook of Sampling
and Sampie Preservation of Water and Wastewater, "
EPA/600/4-82/029, U.S. EPA, Cincinnati, Ohio.

U.S. tnvironmental Protection Agency, Uffice of
Emergency and Remedial Response, 1982, "“Handbook:
Remedial Action at Waste Disposal Sites,"®
EPA/625/6-82/006, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, 19B2, "Tesi Methods for
Evaluating Solid Waste: Physical/Chemical Methods,"
Sk-84¢6, U.S. EPA, Washington, D.C.

Wyss, A, W., et al. (Acurex Corporation), and

R. J. Schmitt et al. (Metcalf and Eddy), 1982,
"Closure of Hazardous Waste Surface Impoundments,"
SW-873, U.S. EPA, Office of Solid Waste and Emergency
Response, Washington, D.C.
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GOVERNMENT DOCUMENTS (continued)

CODE
81-LPA-]
GW Quality
Samp.

81 -EPA-2
NETC W
Investigations

80 -E£PA -
HW Land
ireat.
SW-874

BO-EPA-2
Western
Coal
Preliminary
Designs

80--LPA-3
HFW lLeachate
SW-871

80 -LPA -4
BD GW
Monit.

80 -EPA-S

Enf. Consid.
HiW Disp. Sites
by Contractors

TITLE
Scalf, M. R., et al. (Robert S. Kerr Environmental
Research Laboratory), 1981, "Manual of Ground Water
Quality Sampling Procedures,® EPA/800/2-81/160, U.S.
EPA, Office of Research and Development, Ada, Oklahoma.
(Also available from the Natjonal Water Well
Association.)

U.S. Environmental Prolection Agency, Mational
Enforcement Investigations Center, 1981, "NEIC Manual
for Ground Water/Subsurface Investigations at
Hazardous Waste Sites,” EPA/330/9-81/002, U.S. EPA,
enver, Colorado.

Brown, K. W. and L. Deuel (K. W. Brown and Associates),
1980, "Hazardous Waste Land Treatment," SW-874, U.S.
EpA, Office of Research and Development, Municipal
Environmental Research Laboratory, Cincinnati, Ohio.

Everstt, L. G. and E. W. Hoylman (General Electric
Company), 1980, "Groundwater Quality Monitoring of
Western Ccal Stirip Mining: Preliminary Designs for
Active Mine Sources of Pollution,® EPA/600/7-80/110,
U.S. EPA, Environmental Monitoring Systems Laboratory,
lL.as Vegas, Nevada.

Shuckrow, A. J., 2t al. (Touhil}, Shuckrow and
Associates), 1980, "Management of Hazardous Waste
Leachate," SW-871, U.S5. EPA, Office of Rasearch and
bevelopment, Municipal Environmental Research
Laboratory, Cincinnati, Chio.

U.S. Environmental Protection Agency, O0ffice of Solid
Waste, 1980, “Background Document Subpart F, Ground
Water Monitering, Resource Conservation and Recovery
Act, Subtitle T - Hazardous Waste Managemeni, Section
3004 -Standards Applicable to Owners and Operatoars of
Hazardous Wasle Treatment Storage, and Disposal
Facilities,® U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency, National
Enforcement Investigations Center, 1980, "tnforcement
Considerations for Evaluations of Uncontrolled
Hazardous Waste Disposal Sites," U.S. EPA, Denver,
Colorado.
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GOVERNMENT DOCUMENTS (continued)

CODE
T9-EPA-T
Western Coal
Poliution
Sources

79 --EPA-2
QC Pesticides

19-EPA-3
QC Water/
Wastewater
Labs

79-EPA-4
129 Priority
Pollutants

18-EPA-]
Contam.
Potential
Surface
Impound.

TT-EPA-]
Abandoned
Wells GW

71-EPA-2
GW Monit.
Solid Waste
Fac. SKW-611

TITLE

tverett, L. G. (General Electric Company), 1979,
“Ground Water Quality Monitoring of Western Coal Sirip
Mining: Identification and Ranking of Potential
Pollution Sources," EPA/600/7-79/024, U.S. EPA,
Environmental Monitoring System taboratory, Las Vegas,
Nevada.

Sherma, J. (Lafayetie College), 1979, "Manual of
Analytical Quality Conirol for Pesticides and Related
Compounds in Human and Environmental Samples,”
EPA/600/1-79/008, U.S. EPA, Health Effects Research
Laboratory, Office of Research and Development,
Research Triangle Park, North Carolina.

U.S. Environmental Protection Agency, Office of
Research and Develcpmsnt, 19792, "Handbook for
Analytical Quality Conirol in Waler and Wastewater
Laboratories,® EPA/600/4-79/01¢, U.S. EPA, Cincinnati,
Ohio.

U.S. Environmental Protection Agency, Monitoring and
Data Support Division, 1979, "Water-Related
Environmental Fate of 129 Priority Pollutants,® Vol. 1,
"Introduction and Technical Background, Metals and
Inorganics, Pesticides and PCBs," EPA/440/4-79/029a,
U.S. EPA, Washington, D.C.

U.S. tnvironmental Protection Agency, Office of
Drinking Water, 1978, "A Manual for Evaluating
Contamination Potential of Surface Impoundments,"
EPA/570/9-78/003, Washington, D.C.

U.S. Environmental Protection Agency, Office of
Research and Development, 1977, "Impact of Abandoned
Wells on Ground Water," EPA/600/3-77/095, U.S. EPA,
Ada, 0Oklahoma.

U.S. Environmental Protection Agency, Office of HWater
and Waste Management, 1977, “Procedures Manual for
Ground Water Monitoring at Solid Waste Disposal
Facilities," SW-611, U.S. EPA, Hashington, D.C.
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GOVERNMENT DOCUMENTS (continued)

CODE
76-EPA-
Monit. GW:
Economic

T15-EPA-2
Monit. GW:
Meth. Costis

T6-EPA-3
Monit. GW:
Data Mgtl.

16-EPA-4
Monit. GW:
Examples

T6-EPA-5
Monit. GW:
Monit. Meth.

T5-EPA-1
Int. Rad.
Meth. D.Y.

T3-EPA-]
HASL Procedure
Manual

13-EPA-2
Anal. Reactor
Solutions

TITLE

Crouch, R. L., et al. (General Electric Company), 1976,
*Monitoring Groundwater Quality: Economic Framework
and Principles," EPA/600/4-76/045, U.S. EPA,
Environmental Monitoring and Support Laboratory,
0ffice of Research and Development, Las Vegas, Nevada.

Everett, L. 6., et 3). (General Electric Company),
1976, "Monitoring Groundwater Quality: Methods and
Costs,"™ EPA/600/4-76/023, U.S. EPA, Environmental
Monitoring and Support Laboratory, 0ffice of Research
and Development, Las Vegas, Nevada.

Hampton, N. F. {General Electric Company}, 1976,
"Monitoring Groundwater Quality: Data Management,"
EPA/E00/4-76/019, U.S. EPA, Office of Research and
Development, Environmental Monitoring and Support
Laboratery, las Vegas, Nevada.

Tinlin, R. M. (General Electric Company), 1976,
"“Monitoring Groundwater Quality: Illustrative
Examples," EPA/600/4-76/03%, U.S. EPA, Environmental
Monitoring and Support Laboratory, Office of Research
and Developmeni, Las Vegas, Nevada.

Todd, D. K., et al. (General Llectric Company), 1976,
"Monitoring Groundwater Quality: Monitoring
Methodology," EPA/600/4--76/026, U.S. EPA,
Environmental Monitoring and Support Laboratory,
0ffice of Research and Development, lLas VYegas, Nevada.

U.S. Environmental Protection Agency, Environmental
Support Laboratory, 1975, "Interim Radiochemical
Methodology for Drinking Water," EPA/600/4-75/008,
U.S. E£PA, Cincinnati, Ohio.

ERDA Health and Safety Laboratory, 1973, "HASL
Procedure Manual," HASL 300, New York, New York.

Krieger, H. L. and S. Gold, 1973, *Procedures for
Radiochemical Analyses of Nuclear Reactor Aqueous
Solutions," EPA/R4-T3/014, U.S. EPA, Cincinnati, Ohio,
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GOVERNMENT DOCUMENTS (continued)

cop TITLE

U.S. DEPARTMENT OF ENERGY

86--BOE~1 National Technical Information Service, 1986,

GW Poll. “Groundwater Pollution Monitoring (1976-1985),

Monit. Citations from the U.S. Depariment of tnergy
Database," PB86-855053, NTIS, Springfieid, Virginia.

85~-00E-1 Simmons, C. S. and C. R. Cole (Pacific Northwest

Model Code Laboratory), 1985, "Guidelines for Selecting Cedes for

Selection Ground Water Transport Modeling of Low-level Waste

Vol. 1 and 2 Burial Sites," Vol. 1, "Guideline Approach," and

Vol. 2, "Special Test Cases," PNL-4980, U.S. DOE,
National Low-lLevel Waste Management Program,
Washington, D.C.

83-D0E-1 Corley, J. P. and C. D. Corbit (Pacific Northwest
Effluent Radio- Laboratory), 1983, "A Guide for £ffluent Radiological
logical Meas. Measurasments at DOE Installations," DOEL/EP-0096, U.S.
DOE DOt, Office of Operational Safety, Washington, D.C.
81-DOE-1 Corley, J. P., et al. (Pacific Northwest Laboratory},
Radiological 1981, "A Guide for Environmental Radiological
Surveiliance Surveillance at U.S. Department of Energy

DOE Instaliations," DEST-027833, U.S. DOE, Office of

Operational Safety, Washington, D.C.

DOE Facilities  DODE contractor facility "Health Physics" or "Radiation

HP Maruals Protection" Procedures Manuals. Usually undated,
Prepared and published by individual DOE contractor
facilities.

U.S. DEPARTMENT OF ENERGY ORDERS

5440.18 Implementation of the Mational Environmental Policy Act
(May 14, 1982).

5480.1A Environmental Protection, Safety, and Health Protection
Program for DOE Cperations (August 13, 1881). (This
order is currently being substantially rewvissd by the
DOE. The new version will be DOE Order 5480.11 and
will contain additional requirements regarding
hazardous wastes.)
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GOVERNMENT DOCUMENTS (continued)

5484 1

5700.6A
5820.2
EXECUTIVE ORDERS

12088

1TLE

Hazardous and Radicactive Mixed Waste Management
(December 13, 1982).

Environmental Protection, Safety, and Health Protection
Information Reporiing Reguiremenis (February 24, 1981).

Quality Assurance (August 13, 1981).

Radicactive Waste Management (February 6, 1984).

Federal Compliance with Pollution Control Standards
(President Jimmy Carter, October 13, 1978).

NATIONAL INST1TUTE FOR OCCUPATIONAL SAFL1Y AND HEALTH

85 -N10SH -1
Safely Guide
HiW Site

84 -NIOSH-1
Personal
Protective

Equip.

83 -N10SH -1
Drilling
Safetly

78 -N10SH -1
Chem. Haz.
Guide

National Institute for Dccupational Safely and Health,
Hazardous Waste Program, 1985, Occupational Safety and
Health Guidance Manual for Hazardous Wasle Site
Activities, NIOSH Publication 85-115, NIOSH,
Cincinnati, Ohio.

National Institute for Occupational Safely and Health,
Division of Safety Research, 1984, "Personal Prolective
Equipmenl for Hazardous Materials Incidents: A
Seleclion Guide,® NIOSH, Morgantown, West Virginia.

National Institule for Occupational Safety and Health,
Division of Safety Research, 1983, "Comprehensive
Safety Recommendations for Land-Based 0i1 and Gas Well
Drilling,” NIOSH Publication 83-127, NIOSH,
Morgantown, West Virginia.

National Institute for Occupational Safety and Health
and Occupational Safety and Health Administration,
1978, NIOSH/OSHA Pocket Guide to Chemical Hazards,
NI1OSH and OSHA, Washington, D.C.

U.S. NUCLEAR REGULATORY COMMISSION

85-NRC -1
GW Contam.
Uranium Mining

Deutsch, W. J. (Pacific Northwest Laboratory), 1985,
"Methods of Minimizing Ground-Water Contamination from
In Situ Leach Uranium Mining," NUREG/CR-3709, U.S. NRC,
Division of Radiation Programs and Earth Sciences,
Office of Nuclear Regulatory Research, Washington, D.C.
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GOVERNMENT DOCUMENTS (continued)

CODE

a5-NRC -2
Radionucliide
Migration GW

85 -NRC-3
GW Contam.
Nuclear
Accidents
Vol. 1

85-NRC -4
G Contam.
Nuclear
Accidents
Vol. 2

83-NRC -1
Subsurface
Monit.
Low-level
Radioactiive
Waste

82 -NRC -1
Disposal
Low-Level
Radiocactive
Waste

82 -NRC -2

G Flow
Unsaturated
Zone

B2-NRC-3

Characterizing
Sites Low-Level

Radioactive
Wastes

-]

-

=i
i
(g4l

|

Fruchter, J. S. (Pacific Northwest Laboratory), 1985,
"Radjonuclide Migration in Ground Water,"
NUREG/CR-4030, U.S. NRC, Division of Radiation
Programs and Earth Sciences, Office of Muclear
Regulatory Research, Washingion, D.C.

Oberiander, P. 1., et al. (Pacific Northwest
Laboratory), 1985, "Mitigative Techniques for
Ground-Water Contamination Associated with Severe
Nuclear Accidenis," Vol. 7, NUREG/CR-4251, U.S5. NRC,
Division of Radiation Programs and tarth Sciences,
O0ffice of Muclear Regulatory Research, Washington, D.C.

Oberlander, P. L., et al. (Pacific Northwest
Laboratory), 1985, "Mitisative Technigues for
Ground-Water Contamination Associated with Severe
Nuclear Accidents," Vol. 2, NUREG/CR-4251, U.S. NRC,
Division of Radiation Programs anc ELarth Sciences,
Office of Nuclear Regulatory Research, Washingion, D.C.

Lutton, R. J., et &l. (U.S. Arimy Engineer Waterways
Experiment Station), 1982, “"Subsurface Monitoring
Programs at Sites for Disposal of Low-Level
Radioactive Waste," NUREG/CR-3154, U.S. NRC, Division
of Wasie Management, O0ffice of Nuclear Material Safely
and Safequards, Washington, D.C.

Lutton, R. J., et al. (U.S. Arimy Engineer Waterways
Experiment Station), 1982, “Testis for Evaluating Sites
for Disposal of Low-Level Radioactive Waste,"
NUREG/CR-3038, U.S. NRC, Division of Waste Management,
Office of Nuclear Material Safety and Safeguards,
Washington, D.C.

Oster, €. A. (Pacific Nerihwesti Laboratory), 1982,
"Review of Ground Water Fiow and Transport Medels for
the Unsaturated Zone," NUREG/CR-2917, U.S. NRC,
Division of Waste Management, (ffice of Nuclear
Material Safely and Safeguards, Washington, 0.C.

U.S. Nuclear Regulatory Commission, Office of Nuclear
Material Safety and Safeguards, 1982, "Parameiers for
Characterizing Sites for Disposal of Low-Level
Radioactive Wastes," MUREG/CR-2700, U.S. NRC,
Washington, D.C.
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GOVERNMENT DOCUMENTS (continued)

CODE

80~NRC-1
Radiological
Monit.
Uranium Mills

78-NRC -1

& tlements
Uranium
Mining

TITLE
U.S. Nuclear Regulatory Commission, Office of
Standards and Development, "Radiological E£ffluent and
Environmental Monitoring at Uranium Mills,® Regqulatory
Guide 4.74, U.S. NRC, Washington, D.C.

Thompson, W. E., et al. (Geraghty & Miller, Inc.),
1976, “Ground-Water Elements of In Situ Leach Mining
of Uranium,® NUREG/CR-0311, U.S. NRC, Nuclear Material
Safety and Safequards, Division of Fuel Cycle and
Material Safety, Silver Spring, Maryland.

U.S. GEOLOGICAL SURVEY

81-USES-1

GW Sample

Collection
Guide

80-Us65-1
W Datla
Acquisition

79-USGS-1

Tnorganics
in Water/

Fluvial

U.S. Department of the Interior, Geclogical Survey,
19837, Techniques of Water-Resources Investigations of
the United States Geological Survey, Book 1, Chapter
D2: Guidelines for Collection and Field Analysis of
Ground-Water Samples for Selected Unstable
Constituents, U.S. DOI, Washington, D.C.

U.S. Depariment of the Interior, Geological Survey,
1980, National Handbook of Recommended Methods for
Water Data Acquisition, Chapter 2: Ground Water, U.S.
D01, Washington, D.C.

Skougstad, M. W., et al., 1979, Techniques of Water-
Resources Investigations of the United States
Geological Survey, Book 5, Chapter Al: Methods for
Determination of Inorganic Substances in Water and
Fluvial Sediments, U.S. Geological Survey.

CONGRESSIONAL OFFICE OF TECHNOLOGY ASSESSMENT

84-07A)
Protecting
Gl

U.S. Congress, Office of Technology Assessment, 1984,
"Protecting the Nation's Groundwater from
Contamination," 0TA-0-233, U.S. Congress,

Washington, D.C.

U.S. DEPARTMENT OF COMMERCE

63-D0C-1
Max. Body
Burdens

U.S. Department of Commerce, 1963, "Maximum Permissible
Body Burdens and Maximum Permissible Concentration of
Radionuclides in Air or Water for Occupational
Exposure," NBS Handbook 69 as amended August 1963.



22

2.3 NONGOVERNMENY DOCUMENTS

CODE

TITLE

GUIDES, MANUALS, STANDARDS, AND TEXTBOOKS

ACGIH
1985
Clothing

ACGIH
1985
TLVs

ATHA
1982

ANSI
1980

ASTH
1978

ASTH
1881

Applied
Management
Sciences
1985

Asano
1985

Bachmat
1980

American Conference of Governmental Industrial
Hygienists, 1985, Guidelines for the Selection of
Chemical Protective Cliothing, Vol. 1, Field Guide, 2Zna
ed., ACGIH, Cincinnati, Ohio.

American Conference of Governmental! Industrial
Hygienists, 1985, Threshold Limit Values and
Biological Exposure Indices for 1985-86, ACGIH,
Cincinmati, Ghio.

Engineering Field Reference Manual, 1982, American
Industrial Hygiene Association, Akron, Ohio.

American Hational Standards Institute, 1980,
"Practices for Respiratory Protection," ANSI
188.2-1980, ANSI, Mew York.

American Public Health Association, American Water
Works Association, and Water Pollution Control
Federation, 1985, Standard Methods for the Examination
of Water and YWaste Water, 16th ed., APHA, Washington,
D.C.

American Society for Testing and Materials, 1978,
Manual on Water, Special Techinical Publication 442A,
ASTM, Philadelphia.

American Society for Testing and Materials, 1981,
Permeability and Groundwater Contaminant Transport,
Special Technical Publication 746, ASTH, Philadelphia.

Applied Management Sciences, 1985, State Programs for
Groundwater Quality Management, 2 vols., prepared for
the Groundwatier Task Force of the Edison Electric
Institute, Washington, D.C.

Asano, T., 1985, Artificial Recharge of Ground Water,
Butterworth Publishers, Stoneham, Massachusetits,

Bachmat, Y., 1980, Groundwater Managemenit: The Use of
Numerical Models, Water Resources Monograph 5, American
Geophysical Union, Washington, D.C.
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NONGOVERNMENT DOCUMENTS (continued)

CODE

Back
1982

Bear
1979

Birkner
n.d.
Bouwer
1978
Canter

1985

Cheremisinoff
1984

Davis
1966

Driscoll
1986

tddy
1982

Govt. Inst.
1985

tverett
1980

TITLE
Back, W. and R. Letolle, 1982, "Geochemistry of
Groundwater," in Proceedings of the 26th International
Geological Conference, Elsevier Science Publishing
Company, New York.

Bear, J., 1979, Hydraulics of Ground Water,
McGraw-Hil11, New York.

Birkner, L. R., Respiratory Protection: A Manual and
Guidance, American Industrial Hygiene Association,
Akron, Chio.

Bouwer, H., 1978, Groundwater Hydrology, McGraw-Hill,
New York.

Canter, L. W. and R. C. Knox, 1985, Ground Waler
Pollution Control, Lewis Publishers, Inc., Chelsea,
Michigan.

Cheremisinoff, P., K. Gigliello, and 7. O'Neill, 1984,
Ground Waler: Leachate Modeling/Monitoring and
Sampling, Technomonic Publishing Company, Lancaster,
Pennsylvania.

Davis, S. N. and R. J. M. DeWiest, 1966, Hydrogeology,
John Wiley and Sons, New York.

Driscoll, F. G., 1986, Ground Water and Wells, 2nd ed.,
Johnson Division, St. Paul, Minnesota.

fddy, P. R. and L. S. Prater, 1982, Summary Report of
Ground Water Monitoring Practices at Department of
Energy Facilities, PNL-4251, Pacific Northwest
Laboratory, Richland, Washington.

Environmental Law Handbook, 1985, Government
Institutes, Rockville, Maryland.

Everett, L. G., 1980, Groundwater Monitoring:
Guidelines and Methodology for Developing and
Implementing a Ground Water Quality Monitoring
Program, Genium Publishers, Schenectady, New York.
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NONGOVERNMENT DOCUMENTS (continued)

CODE

Everett
1984

Freeze
1979

Friesd
1975

Gillham
1985

Gi11ham
1983

PNL-4980

Guswa
1984

TAEA
1981

Javandel
1984

Levine
1985

Liggett
1985

ASTH 5TPB67

Mandel
1981

TITLE

Everett, L. G., L. G. Wilson, and £. W. Hoylman, 1984,
vVadose Zone Monitoring for Hazardous Waste Sites, Noyes
Data Corporation, Park Ridge, New Jlersey.

Freeze, R. A. and J. A. Cherry, 1979, Groundwater,
Prentice-Hall, Englewood Cl1iffs, Naw Jersey.

Fried, J. J., 1975, Groundwater Pollution, Elsevier
Science Publishing Ceompany, New York.

Giltham, R. W., et al., 1985, Field Evaluation of Well
Flushing Procedures, APl Publication 4405, American
Petroleum Institute, Washington, N.C.

Gillham, R. W., et al., 1282, Ground Water Monitoring
and Sample Bias, API Pubiication 4367, American
Petroleum Institute, Washington, D.C.

Guidelines for Selecting Codes for Ground Water
Transport Modeling of Low-level MWasie Burial Sites,
Vols. 1 and 2 and Executive Summary, PNL-4920, Pacific
Northwest lLaboratory.

Guswa, J. H., et al., 1984, Groundwater Contamination
and Emergency Response Guide, Pollution Technology
Review No. 111, Noyes Publications, Park Ridae,

New Jersey.

TIAEA, 1981, Nuclear Techniques in Groundwater Pollution
Research, Unipub, New York.

Javandel, I., C. Doughty, and C. F. Tsang, 1984,
Groundwaier Transport: Handbook of HMathematical
Models, Water Resources Monoaraph Series No. 10,
Ameivican Geophysical Union, Washingion, D.C.

Levine, S. P. and W. F. Martin, 1985, Protecting
Personnel at Hazardous Waste Sites, Butterworth
Publishers, Boston.

Liggett, W., 1985, "Statistical Aspscis of Designs for
Study Sources of Contamination," Quaiity Assurance for
Environmental Measuvrements, Special Technical
Publication 857, ASTM, Philadelphia.

Mandel, S. and Z. Shiftan, 1981, Groundwater Resources:
Investigation and Development, Academy Press, San
Diego, California.
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NONGOVERNMENT DOCUMENTS (continued)

CODE

Marino
1982

‘Matthess

1982

McWhorter
1977

Mercer
1981

Miller
1980

Morrison
1983

National
Research
Council
1984

National
Research
Council
1986

Nyer
1985

Page
1985

Rosenshein
1984

TITLE

Marino, M. A. and J. N. Luthin, 1982, Seepage and
Groundwater, Developments in Water Science Series,
Vol. 13, Elsevier Science Publishing Company, New York.

Matthess, 6., 1982, The Properties of Groundwater
(translated by J. C. Harvey), Wiley, New York.

McWhorter, D. B. and D. K. Sunada, 1977, Ground Water
Hydrology and Hydraulics, Water Resources Publications,
fFort Collins, Colorado.

Mercer, J., 1981, Ground Water Modeling, National Water
Well Association, Columbus, Ohio.

Miller, D. W., 1980, Waste Disposal Effects on Ground
Water, Reprint of 1977 U.S. EPA Report to Congress:
Waste Disposal Practices and Their Effects on Ground
Water, Premier Press, Berkeley, California.

Morrison, R. D., 1983, Ground Water Monitoring
Technology: Procedures, Equipment and Applications,
Timco Manufacturing, Prairie du Sac, Wisconsin.

National Research Council, 1984, Groundwater
Contamination, National Academy Press, Washingten, D.C.

National Research Council, 1986, Ground Water Quality
Protection: State and lLocal Strategies, National
Academy Press, Washington, D.C.

Nyer, E. K., 1985, Groundwater Treatment Technology,
Van Nostrand Reinhold, Mew York.

Page, 6., 1985, Municipal Characteristics Associated
with Joxic Contaminanis in Groundwater, University of
Wisconsin Center for Architecture and Urban Research
Planning, Milwaukee, Wisconsin,

Rosenshein, J. and G. D. Bennett, 1984, Groundwater
Hydraulics, American Geophysical Union, Washington,
D.C.
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NONGOVERNMENT DOCUMENTS (continued)

CaDE

Sax
1986

Schiitt
1979

Shapiro
1972

Todd
1980

UNESCO
15382

van Der Leeden

1983
Verruijt
1970

Walton
1970

Wang
1981
Ward
1985

Wood
1984

Yaraor
1984

TITLE
Sax, N. I. and R. J. Lewis, Sr., 1986, Rapid Guide to
Hazardous Chemicals in the Workplace, Van Nostrand
Reinhold, New York.

Schlitt, W. J. and 0. A. Shock, 1979, In 5itu Uranium
Leaching and Ground Water Restoration, Society of
Mining Engineers, Littlieton, Colorado.

Shapiro, J., 1972, Radiation Protection: A Guide for
Scientists and Physicians, Hsrvard University Prass,
Cambridge, Massachusetts.

Todd, D. K., 1980, Ground Water Hydrology, Wiley, New
York.

UNESCO, 1982, Ground “Yater Models: Concepts, Problems
and Methods of Anailysis with Examplas of Their
Application, Unipub, New York.

Van Der Leeden, F., 1983, "Geraghty & Miller's
Groundwater Bibliography," Water Information Center,
Syosset, Maw York.

Verruijt, A., 1970, Theory of Groundwater Fiow, Gordon
& Breach Science Publishers, Mew York.

Walton, W. C., 1970, Groundwater Resource Evaluation,
McGraw-Hi1l, New York.

Wang, H. F. and M. P. Anderson, 1881, Introduction to
Groundwater Modeling: Finite Difference and Finite
Eiement Methods, W. H. Freeman, New York.

Ward, C., P. L. McCarty, and W. Giger, 1985, Ground
Water Quality, Wiley, New York.

Wood, E. F., 1984, Groundwater Contamination from
Hazardous Wastes, Princeton Water Resources Group,
Princeton, New Jersey,

Yaron, B., G. Dagan, and J. Goldshmid, eds., 1984,
Pollutants in Porous Media: The Unsaturated Zone
Beiween Soil Surface and Groundwater, Springer-Verlag,
New York.
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NONGOVERNMENT DOCUMENTS (continued)

0Dt

TITLE

JOURNAL ARTICLES AND CONFERENCE PAPERS

Barcelona
1985
Ana. Chem.

Campbell
1985
GW Monit. Rev.

Cibrik
1985
NWWA
Proc.

Clark
1980
Ground Water

punbar
1985
GW Monit. Rev.

Ericson
1985
GW Monit. Rev.

Everett

1981

GW Monit. Rev.
Vol. 1, No. 2

Everett

1981

GW Monit. Rev.
Vol. 1, No. 1

Barcelona, M. J., et al., 1885, "Sampling Tubing
Effects on Groundwater Samples,” Analytical Chemistry,
Vol. 57, pp. 460-469.

Campbell, J. A. and W. R. Mabey, 1985, "A Sysiematic
Approach for Evaluating the Quality of Ground Water
Monitoring Data," Ground Water Monitoring Review,
Vol. 5, No. 4, pp. 58-62.

Cibrik, J. E. and R. M. Melvin, 1985, *Development of
an Adequate Ground Water Monitoring System in Fractured
Sedimentary Bedrock: A Case Study," in Proceedings of
the Fifth National Symposium and Exposition on Aquifer
Restoration and Ground Water Monitoring, National Water
Well Association, Dublin, Ohio, pp. 734-749.

Clark, T. P. and G. V. Sabel, 1980, “"Requirements of
State Regulatory Agencies for Monitoring Ground-Water
Quality at Waste Disposal Sites,” Ground Water, Vol.
18, No. 2, pp. 168-174.

Dunbar, D., et al., 1985, "Ground Water Quality
Anomalies Etncountered During Well Construction,
Sampling and Analysis in the Environs of a Hazardous
Waste Management Facility," Ground Water Monitoring
Review, Vol. 5, No. 3, pp. 70-74.

Ericson, W. A., et al., 1985, "Types and Usages of
Drilling Fluids Utilized to Install Monitoring Wells
Associated with Metals and Radionuclide Ground Water
Studies," Ground Water Monitoring Review, Vol. 5,
No. 1, pp. 30-33.

Everett, L. G., 1981, "Monitoring in the Vadose Zone,"
Ground Water Monitoring Review, Vol. 1, No. 2,
pp. 44-51.

Everett, L. G., 1981, "Monitoring in the Zone of
Saturation," Ground Water Monitoring Review, Vol. 1.,
No. 1, pp. 38-41.
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NONGOVERNMENT DOCUMENTS (continued)

CODE

Everett
19485

G Monit. Rev.

Evereti
1982
Giround Water

Fukui
1985
J. Hydrology

Gleit

1985
Environ.

Sci Technol.

Greenhouse
1985

Gk Monit. Rev.

Johnson
1981

G Monit.
Rev.

Kill

1884

Natl. Env.
Health Assoc.
Proc.

McBean
1985

G¥ Monit. Rev.

Miiler
1884
NWWA/ADP]
Proc.

TITLE
Everett, L. G. and G. McMillion, 1985, "Operational
Rariges for Suction Lvsimeters," GPGUNG dater
Monitoring Review, Vol. 5, No. 3, pp. 51-50.

Everett, K. G., L. G. Wilson, and L. G. McMillion,
1982, "Vadose Lowe Monitoring Concepts for Hazardous
Waste Sites," Ground Water, Vol. 20, No. 3.,

pp. 3i2-324.

*Continuous Monitoring of 222y,
in Unconfined Groundwater," Journal of
82, pp. 371-380.

Fukui, M., 1935
Concentrations
Hydrology, Vol.

Gleit, A., 1985, "tstimation for Small Normal Data Sets
with Detection Limits," Environmental Science and
Technology, Vol. 19, pp. 1201-1206.

Greenhouse, J. P. and M. Monier-Williams, 1985,
"Geophysical Monitoring of Ground Water Contamination
Around Waste Disposal Sites," Ground Water Menitoring
Review, Vol. 5, No. 4, pp. 63-569.

Johnson, T. M., 1981, ®“Mcnitoring of lLeachate Migration
in the Unsaturated Zons in the Vicinity of Sanitary
Landfills," Ground Water Monitoring Review,

Vol. 1, No. 3, pp. 55-53.

Kill, D., 1985, "Ground Water Monitoring and Practical
Applications for Eﬂv1ronmenta1 Health Personnel," in
National Environmental Hzalth Association 49th Annua]
Educational Conference, Mational Envirommental Health
Association, Denver, Colorade.

McBean, E. A, and F. A. Rovers, 1985, “"Analysis of
Vairiances as Determined from Rﬂp11cate, vs. Successive
Sampiing," Ground Water Monitoring Review, Vol. 5,

NG. 3, pp. 61-64.

Miller, M. D. and F. C. Kohout, 1984, “RCRA Ground
Water Monitoring Statistical Comparisons: A Better
Version of Student's T-Test," in Proceedings of the
NWWA/APT Conference on Petroleum Hydrocarbons and
Organic Chemicals in Ground Water Prevention,
Detection, and Restoration, National Water Well
Association, Dublin, Ohio.
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NONGOVERNMENT DOCUMENTS (continued)

CODE
Nielson
1985
GW Monit. Rev.

Osiensky
1984
Ground Water

Rail
1985
J. Env. Health

Ross
1984
NWWA/API
Proc.

Schmidt

1985

American Water
Resources
Assoc.Proc.

Splitstone
1986
HMCRI Proc.

TITLE

Nielson, D. M. and G. L. Yeates, 1985, “A Comparison of
Sampling Mechanisms Available for Small Diameter Ground
Water Monitoring Wells,” Ground Water Monitoring
Review, Vol. 5, No. 2, pp. B3-99,.

Osiensky, J. L., et al., 1984, "Monitoring and
Mathematical Modeling of Contaminated Ground Water
Plumes in Fluvial Environments," Ground Water,
Vol. 22, No. 3, pp. 298-306.

Rail, C. D., 1985, "Groundwater Monitoring Within an
Aguifer: A Protocol,” Journal of Environmental Health,
Vol. 48, No. 3, pp. 128-132.

Ross, L. and R. Eiton, 1984, "Maximizing the
Statistical Performance of Ground Water Monitoring
System,” in Proceedings of the NWWA/API Conference on
Petroleum Hydrocarbons and Organic Chemicals in Ground
Water Preveniion, Detection, and Restoration, National
Water Well Association, Dublin, Ohio.

Schmidt, K. D., ed., 1985, "Groundwater Contamination
and Reclamation," Proceedings of a Symposium held in
Tucson, Arizona, August 14-15, 1985, American Water
Resources Association, Bethesda, Maryland.

SpYitstone, D. E., 1986, "A Statistician's View of
Ground Water Monitoring," in Proceedings of the
National Conference on Hazardous Waste and Hazardous
Materials, Hazardous Materials Control Research
Institute, Silver Spring, Maryland, pp. 8-12.
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3. COMPENDIUM CF REGULATIONS AND TECHNICAL GUIDANCE
RELATED TQO GROUND WATER MONITORING

3.7 INTRODUCTION

This section presents a compendium of regulations and technical
guidance for each of the technical topics of ground water monitoring.
For each technical topic, applicable regulations from the Code of
Federal Regulations (CFR) are identified and briefiy described.
Regulations are listed beneath abbreviations of the federal statute
upon which the regulation was bhased. Details on the federal statutes
are presented in the appendix.

Following the regulations, relevant DOE orders are listed and
described. Tfechnical documents prepared by federal agencies, or
contractors to the agencies, are listed under the "Guide" heading.
Codeda references for the technical guides are presen ted in this and
subseguent sections of the report. Complets reference citations are
presented in Section 2.

Portions from each technical guide relevant to the topic are
described and comments are given on the regulatory and/or technical
guidance merits of the document. Only where a document has boan issued
by an agency for the express purpose of providing regulatory guidance
for a particular regulation will a comment appear regerding regulatory
guidance. If a document cescription contains no comment regarding
regulatory guidance, then the document is not intended for use a5 a
guide for regulatory compliance.

Comments on the technical guidance of a document differ, depending
on the level of value of the guidance information. Comments are
generally presented in a standard language which is explained as
foliows:

® Good technical guidance - The document contains a
1a rge amount of useful technical gquidance for a
particular topic and/or some guidance which may not be
contained in other documents

® Soime value as technical guidance - The document may
contain a fair amount of useful guidance

e Limited technical guidance - A smal) amount of
technical information was found

e No technical guidance - The document contained no

relevant technical information, but a statement may be
incTuded describing some other type of useful
information in the document

e Current -~ Applicable guidance for existing regulations
or current technical guidance
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. Partially superseded - Portions are no longer
applicable guidance for current regulations, or
technical content is partially out of date due to
recenl developmentis

° Qut-of-date - No applicable guidance for current
regulations, or technical content is out of date due
to recent developments. (Some materials included are
cut-of-date in full or in parit, but they are described
to assist the user in evaluating their applicability.)

If guidance is general or limited to a particular part of a topic,
the commenis are worded as such.

A Vist of relevant nongovernment references (books, journal
articles, and papers from proceedings) follows the list of government
documents. Descriptions of and comments on these references are
similar to those given for the government documents.

At the end of each topic compendium, a section is included
describing some examples of state regulations which differ
substantially from federal reguiations or procedures. The discussion
on state regulations is not meant to be all-encompassing but to
describe the general regulatory directions in which some states are
proceeding and to demonstrate that in many instances compliance with
federal regulations will not suffice to meet state, or even iocal,
concerns.
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PURPOSE AND NEED TO MONITOR GROUND WATER

REGULATION
AEA

10 CFR 40.31(h)

10 CFR 40
Appendix A

10 CFR 61.12 and
61.53

10 CFR 70.59

40 CFR 192.20

40 CFR 192.32

DESCRIPTION

Reguires that applications for a Nuclear
Regulatory Commission (NRC) license for
activities related to uranium or thorium
milling meet criteria of 10 CFR 40 Appendix
A. (Not directly applicable to DOL.)

Reguires in Criteria 5 and 7 that applicants
for an N8C license for disposal of uranium or
thorium wmill tailings gather subsurface
hydrogeologic data to determine baseline
conditions and environmental effects of the
miil tailings disposal system. (Not directly
applicable to DOL.)

Requires applications for NRC licenses for
Tow-level radioactive waste land disposal to
contain specific technical information
including geotechnical and hydrologic
characteristics; requires preoperational and
operational ground water monitoring.

Reguires persons licensed by the NRC to
possess and use special nuclear material to
periodically submit 2 report of radionuclides
released in liguid and gaseous =ffluents.
(Does not specify ground water monitoring.)

Applicable to the management of inactive
uranium and thorium processing sites;

reguires ground water monitoring to assist in
assuring compliance with jong-term waste
containment standards. (See Ground Water
Standards ard Alternate Concentration Limits.)

Regquires the establishment of a dstection
monitoring system {per 40 CFR 264.98) at
NRC-Ticensed facilities for the disposal of
uranium and thorium processing residues.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

REGULATION
NWPA

10 CFR 60.21

10 CFR 60.140 to 60.142

40 CFR 191.14(b)

PHSA

40 CFR 141.1 to 141.33

SDWA

40 CFR 143.3

40 CFR 144.12(a)

DESCRIPTION

Prescribes contents of NRC license
applications for high-level radiocactive waste
repositories. Required contents include
analyses of hydrogeology and a description
for control and monitoring of radiocactive
effluents to maintain compliance with 1imits
of 10 CFR 20. (See Ground Water Standards
and Alternate Concentration Limits.)

Requires monitering and measurement to
confirm geotechnical and design parameters.

Requires the monitoring of high-level
radicactive waste disposal sites regulated by
the NRC or operated by the DOE.

Establishes primary drinking water
regulations, variances and exemptions, and
siting requirements for public water
systems. Lists maximum contaminant levels
(MCLs) for inorganic and organic chemicals,
turbidity, coliform bacteria, and
radioactivity. Sets forth monitoring and
analytical requirements for suppliers of
water, Qutlines reporting and recordkeeping
requirements and special monitoring
regqulations.

Establishes recommended secondary MCLs for
public water systems.

Requires owner and operator of underground
injection facility to show that contamination
of underground drinking water sources is not
occurring.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

40 CFR

40 CFR

40 CFR

40 CFR

40 CFR

40 CFR

144,

144,

146.

146

241

257.

264

REGULATION

12(b)

28(9)(1)

32(e)

-32(9)

.204

3-4

.90(a)

DESCRIPTION

If contamination of underground sources of
drinking water is indicated, U.S.
Environmental Protection Agency (U.S. EPA) or
State Director may require corrective action,
including ground water monitoring.

Requires use of monitoring wells to determine
migration of fluids into underground sources
of drinking water if required by the Director.

Foir Class 111 underground injection wells,
requires the installation of monitoring wells
if the receiving formation contains water
with less than 10,000 milligrams per Titer
(mg/L) total dissolved solids (TDS) and gives
certain criteria which the wells must meet.

for Class III underground injection wells,
reguires the installation of monitoring wells
if the injection well penetrates a drinking
water source in an area subject to subsidencs
or catastrophic collapse and gives certain
criteria which the wells must meet.

Reguires that nonhazardous land disposal
sites be constructed and operated to meet
mest stringent applicable water quality
standards to protect underground and surface
drinking water supplies and recommends the
installation of observation wells.

Applicable to all solid waste disposal
facilities; presciribes certain factors,
including ground water and hydrogeslogical
characteristics, to be considersd when
determining an alternate solid waste boundary.

Requires all hazardous waste land disposal
facilities to establish a ground water
monitoring system, unless exempied per

40 CFR 264.30(b).



35

PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

REGULATION

40 CFR 264.90(a)
(continued)

40 CFR 264.2302

40 CFR 265.117

CERCLA

40 CFR 300.68(f)

—

C

>

40 CFR 761.75(b)

DESCRIPTION

New facilities or existing facilities which
have not had ground water contamination must
implement the detection monitoring program
(264.98); facilities where statistically
significant increases in ground water
indicator parameters were detected per the
detection monitoring program must implement a
compliance monitoring program (264.99);
facilities in which the ground water
monitoring during the compliiance monitoring
program indicated violation of the protection
standard must implement a corrective action
program (264.100) and associated monitoring.

Provides an exemption to the ground water
quality monitoring requirements of 264.30 for
double-lined landfills which meet certain
requirements, including leak detection and
leachate collection and removal.

Applicable to Resource Conservation and
Recovery Act (RCRA)} land disposal facilities
closed under interim status regulations;
requires that ground water monitoring and
reporting be continued throughout the
postclosure period, unless all waste and
contaminated soils are removed.

Applicable to releases or threat of releases
of hazardous substances to the environment;
requires lead agency or responsible party to
determine nature and extent of the
contamination, including use of sampling and
monitoring as necessary.

Prescribes certain technical standards for
chemical waste landfills used for the
disposal of materials containing
polychlorinated biphenyls (PCBs), including
requirements for the establishment of a
ground water monitoring system.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

DOE ORDER

5484.1, Chapier III.]

5484.1, Chapter III.4

5480.2, Chapter 1

5480.2, Chapter II.2

5820.2, Chapter 1

5820.2, Chapter 11.3.c

5820.2, Chapter III.3.d

DESCRIPTION
Reguires an environmental survey prior to
start-up of new DOF facilities or processes
which might adversely impaci the
environment. The survey is to include
determination of backaround contaminant
levels, characterization of the site, and
identification of exposure pathways.

Monitoring at DOE sites required to determine
compiiance with DOE Order 5480.1, Chapters I,
X1, and XII, to establiish background levels
and determine compliance with other
applicable enpvironmental standards.

For general hazardous waste program
reguirements, prescribes that each operation
office assure facility compliance with 40 CFR
260-2583 and 265 and achieve compliance with
?b4 as early as possible, including ground
water monitoring reguirements of RCRA 40 CFR
264, Subpart F or 40 CFR 265, Subpart F.

Reguires that DOE Order 5820.7 be appiied for
high-level radiocactive waste and transuranic
mixed waste, and reguires that environmental
protection for low-level radioactive mixed
wastie be eguivalent to RLRBA 40 CFR 264 and
265.

Requires that disposal of waste (other than
high-level nuclear wastes) comply with U.S.
EPA standards and, to the exitent practical,
with MRC reguirements. ODisposal of high-level
wastes will comply with applicable laws and
requirements.

Reguires that transuranium radicnuclide (TRU)
waste buried in shallow landfills be
periodically monitored to assess radioactive
and nonradioactive hazards.

Requires that designs for low-level wastie
disposal sites include environmental
maonitoring.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

EXECUTIVE ORDER

Executive Order
12088

GUIDE

86-EPA-2
GW Task
Force
Report

85~-E£PA-5
GW Monit.
Strat.

DESCRIPTION

Requires that federal facilities maintain
compliance with federal environmental
polluytion control standards, including Toxic
Substances Control Act (TSCA), Federal Water
Pellution Control Act (FWPCA), Solid Waste
Disposal Act (SWDA), and others, and
delegates responsibility to the head of each
executive agency to ensure compliance by that
agency.

DESCRIPTION

This report presents the results of a
wide-ranging study conducted by the U.S.
EPA's Ground Water Monitoring Task Force to
evaluate the status of the RCRA ground water
monitoring program. The Task Force report
identifies problems with the implementation
of the program and makes recommendations for
improvement. Major concerns include
inadequate guidance documents, insufficient
training of agency personnel, gaps in ground
water monitoring technology, reguiations in
need of revision, and organizational and
administrative problems within the agencies.

Good current general guidance on RCRA ground
water requirements. The U.S. EPA has begun
to implement some of the recommendations
presented in this report.

Sets forth the ground water monitoring
strategy to be followed by the U.S. EPA and
the states, as developed by several offices
within the U.S. EPA. 1Includes the U.S. EPA's
action plans for characterizing the nation's
ground water resources, identifying new
sources of contamination, assessing exisiing
problems, assuring regulatory compliance,
evaluating program effectiveness, improving
data quality, and developing a data
management system.

Represents current U.S. tPA strategy; no
specific technical or requlatory guidance for
this topic area.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

GUIDE

85-EPA-T
Interim

crit.

HW Mgt. Prog.

85-EPA-B
State GW Prog.
Summaries Vol. 1

85-EPA--10
GW Monit.
Workshop Planning

85-EPA-11
RCRA GW
Mont. Guide

=

ESCRIPTIO!

Key guestions regarding the enforcement
program criteria for RCRA programs are
presented in this document. The national
enforcement strategy includes a plan to
inspect all ground water monitoring facilities
each year. These inspections are to include
complete review of sampling quality
assurance/quality control procedures.

Some value as background information on
federal RCRA policy, including revisions by
the 1984 amendments to RCRA.

Chapter I discusses the nature and sources of
ground water contamination. Appendix A
discusses for each state and U.S. territory
ground water monitoring programs, types and
sources of ground water contamination, status
of policy, develgpment, and inleragency
agreements.

Good source of general information on state
ground water programs {through fiscal year
1985).

Presents a summary of topics discussed during
a U.S. EPA-sponsored workshop to help
formulate federal ground water policy.
Helpful tables in Part II outlining U.S. EPA
monitoring requirements. Also presents a
brief summary of state approaches to groind
water monitoring.

Some value as background information on
federal/state policy.

This document addresses the regulatory
reguirements for ground water monitoring
under RCRA 40 CFR 265 (interim status
regulations) and 40 CFR 264, and is intended
to guide state and U.S. EPA officials in
developing administrative orders to enforce
RCRA ground water monitoring violations at
interim status facilities.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

GUIDE

85-EPA
(continued)

85-EPA-13

GW Mont.
Workshop
Resource Doc.

85 -CLPA-15
TSCA GW Prot.
Strat.

84 -LPA-3
Permit Writ.
Guide HW Facilities

84-LPA-4
Rem. Investigations
Guide

DESCRIPTION
Current EPA guidance for RCRA requlatory
compliance. No technical guidance for this
topic area.

Section 111 of this documeni provides a
detailed summary of specific statutory
authorities [in RCRA, Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA), and Clean Watler Act
(CWA)] and their respective menitoring
provisions and objectives.

Some value as general information on federal
ground water statutes.

Document ouliines a plan for using TSCA to
address selected ground water contamination
problems as part of the U.S. E£PA's
Ground-Water Protection Strategy issued in
August 1984. Four goals of this plan are:
(1) developing information on existing ground
water prcobiems, (2) determining health
effects of specific contaminants,

(3) improving assessment methods, and

(4) adopting controls to prevent future
contamination.

Good source of background information on
federal policy regarding TSCA-requlated
substances.

Section 2.3.71 discusses hazardous waste
facility locations in a zero recharge zone as
a possible setting for exemption from RCRA
ground water monitoring.

Provides guidance for evaluating zero
recharge areas; minor modifications to this
documenl anticipated by end of 1986.

Chapter 7 provides guidance on performing
characterizations of CERCLA sites, including
the level of investigation warranted (7.2)
and the necessity for certain ground water
information {(7.3.1.3).
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GUIDE

84-EPA-4
(continued)

84 -EPA-T

Rem. Respornse

HW Sites

83 -EPA-]

Suide to Matl.

Selection
1SWS-327

83-EPA-2
Rem. Act.
Tech. Plans

83-EPA-4
RCRA Permit
Writ. Manual
G Prot.

83 -EPA-B
PCB/TSCA

DESCRIPTION

Good guidance for regulatory compliance with
CERCLA. Limited specific technical quidance
for this topic area.

Tthis report presents findings of a survey of
395 uncontrolled hazardous waste sites and a
detailed study of 23 sites at which some form
of cleanup activity is in progress,

Mo specific technical or regulatory guidance,
but may be useful background information for
planning cleanups required at disposal sites.

Segtion 3 presenis a brief overview of the
ground water monitoring requirements under
RCRA and CERCLA and notes tnat some states
may have requirements which differ from
federal regulations.

Limited regulatory guidance for compliance
with RCRA and other regulations. Goad
general technical guidance for physical
aspects of ground water monitoring.

Chapter 5.0 of this document discusses the
ground water monitoring for both remedial
action assessments and design effectiveness.

Some value as technical guidance for this
topic area.

Chapters 1 and 3 discuss the objectives of a
ground water monitoring network. Chapter 2
provides guidance to regulators on evaluating
requests for exemptions and waivers.

Provides good overview of RCRA regulatory
goals. Partially superseded by the Technical
Enforcement Guidance Document (TEGD) for
regulatory compliance with RCRA monitoring
waiver requirements.

This document presents 130 wide-ranging
questions and answers regarding PCB
regulations under TSCA. Questions 9, 10, and
11 address PC8 spill cleanup requirements,
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GUIDE

83-EPA-B
(continued)

83-EPA-9

Permit App.
Guide Gen. Fac.
Stds. SW-968

82-EPA-2
Rem. Act.
Waste Disp. Sites

80-EPA-2
Western Coal
Preliminary
Designs

80-EPA-3
HW Leachate
SW-871

DESCRIPTION

and Question 42 briefly addresses
requirements for PCB disposal sites.

Represents current U.S. EPA policy on PCB
regulations, but contains only limited
specific guidance for regulatory compliance
with PCB disposal requirements. No technical
guidance for PCB disposal site monitoring.

Section 5.3.7 presents a summary of major
points to be considered as general
requirements for a Part B RCRA permit
application but does not include ground water
monitoring requirements.

Limited technical guidance for this topic
area.

Appendix A of this document discusses the
basic objectives for monitoring the ground
water after remedial actions have been
completed.

Some value as technical guidance for this
topic area.

Recommends strategies for determining need
for monitoring, describes alternative
monitoring strategies (e.g., source sampling,
unsaturated zone monitoring), and gives some
recommendations on selection of parameters
for potential ground water contaminant
sources associated with strip mining of coal
in the Rocky Mountain region.

Technical guidance for this topic area
Timited in value because many recommendations
are specific to the Rocky Mountain region or
to coal-related wastes.

Section 7 describes the need for leachate
monitoring to characterize agueous wastes
which result from the disposal of hazardous
wastes.

Good general quidance for this topic area.
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GUIDE

80-EPA-4
BD GW Monit.

80-EPA-5
Enf. Consid.
HiW Sites

79-EPA-
Western Coal
Poilution Sources

78-EPA-Y
Contam.
Potential
Surface
Impound.

DESCRIPTION

This background document presents the U.S.
EPA's rationale for inclusion or exclusion of
public comments received in response 1o
proposed regulations for ground water
monitoring at interim status hazardous waste
facilities.

Some wvwalue as background information on the
U.S. EPA policy toward ground water
monitoring.

Section VI-4 defines the detection of
potential leachate contamination as the
primary objective for menitoring ground water
at land disposal sites.

Limited technical guidance for this topic
area.

Describes existing and potential sources of
around water contamination in the vicinity of
areas of coal-mining development in Yyoming
and suggests priorities for mitigation and
monitoring. Pollutants considered include
contaminants from agriculture, coal strip
mining, oil and gas extraction, construction,
coal conversion, sewage treatment ponds and
sludges, septic tanks, and a solid wasie
landfill.

Limited value as technical guidance on
identifying potential contaminant sources.

This document presents the Surface
Impoundment Assessment (SIA) Program devised
to rate the contamination potential of around
water from surface impoundments. The
evaluation system applies a numerical rating
schems to impoundments which yields a
first-round approximation of the relative
ground water contamination potential of these
impoundments.

Limited guidance for evaluating monitoring
needs of surface impoundments.
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GUIDE

T6-EPA-]
Monit. GW:
tconomic

82-NRC-3
Characterizing
Sites Low-lLevel
Radicactive
Wastes

84-0TA-1
Protecting GW

DESCRIPTION
Section III discusses the overall costs and
benefits to society involved in ground water
monitoring from an economic viewpoint.
Section V presents ideas on regulatory
alternatives for preventing and mitigating
ground water pollution.

No requlatory or technical guidance. Some
value as source for evaluating economic
aspects of pollution control.

Part 1 Jists the technical reguirements of

10 CFR 61. These requirements have been
partially superseded by subsequent amendments
to 10 CFR 61.

Limited value as technical guidance for this
topic area.

This document presents the status (in 1983)
of knowledge about ground water contamination,
federal and staie programs, constraints to
ground water protection, activities, and
funding for ground water protection, and
includes recommendations for national policy,
technical assistance, and research and
development. Chapter 2 analyzes current
knowledge about the sources, impacts, and
extent of ground water contaminants.

Chapter 3 summarizes existing federal laws
and programs to protect ground water guality,
while Chapter b describes federal efforts
regarding hydrogeologic investigations,
drinking water and ground water monitoring,
and potential contamination source
inventories. Chapters 4 and 7 discuss the
status and shortcomings of state ground water
programs, which principally involve
inventories, source monitoring, water supply
monitoring, and ambient water quality
monitoring to detect contamination.

Good source of background information on the
nationwide status of ground water protection
(as of 1983).
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NONGOVERNMENT
REFERENCES DESCRIPTION

Everett, 1980 Chapter I1, Section 1, contains statements
to the effect that excessive ground water
pollution is due to a lack of well-specified
and enforceable prowerty righls for ground
water, so ground water resources must be
managed by public agencies. The puirpose of
monitoring systems should be to collect,
analyze, and manage aground water data and to
daetermine hydrogeologic information as
necessary to allow public agencies to fulfill
their oversignt responsibiiities. Portiions
of several federal stiatutes are listed which
pertain to ground water protection. Section
¢ dascribes sources and causes of pollution,
inciuding animal wastes, industirial disposal
ponds, sewer leaks, oil field brines, highway
deicing, and others.

Some value as general technical guidance,
with interesting viewpeints on socioeconomic
aspecis of ground water management.

Natl Res. Council This report analyzes numerous state and local

1986 ground water programs, focusing on the

GY Prot. State/ prevention of contamination. Polluiion

Local Strategy sources studied include: solid wastie
disposal; hazardous waste ireatment, storaae,
and disposal; septic systems; agricultural
chemical applications; petroleum productiion;
and others. Chapter 2 presenis a summary of
conclusions and recommendations by the
Commitiee on Ground Water Quality Protection,
which prepared this report.

Good current general guidance on state

reguirements and poiicies for prevenling
ground water contamination.

RELEVANT STATE REGULATIONS

The majority of staies have adopied by reference the faderal
ground water regulations for hazardous waste facilities. Some states,
however, have enacted more stringent requirements. MNew Jersey, for
example, prohibits waiver of all ground water monitoring requirements
for hazardous waste management facilities and industrial waste
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management facilities. Additionally, monitoring requirements for
hazardous waste facilities in California include monitoring of ground
water, monitoring of the unsaturated zone, and monitoring of air.
Wisconsin has five classifications of monitoring activities, including
(1) problem assessment monitoring appiicable to community and private
water supply wells, (2) requlatory monitoring applicable at existing
solid waste disposal and wastewater operations, (3) at-risk welj
monitoring applicable at known contamination sites, (4) management
practice monitoring for applied research, and (5) monitoring planning
for coordinating and carrying out monitoring practices and objectives.

Under New lersey's Environmental Cleanup Responsibility Act
{ECRA), industrial property owners are responsible for the cleanup of
hazardous waste before property can be sold or transferred.

California is establiishing a ground water data base and is
developing county maps which describe patterns of (1) restricted
pesticide use, (2) pesticides detected in ground water, (3) soil types,
and (4) depth to ground water.

Some states have site-specific ground water monitoring
requirements for road construction sites, irrigation wells, and areas
near water supplies. For example, New Jersey requires the testing of
ground water for contaminating substances at road construction sites;
Arkansas requires monitoring of selected irrigation wells for possible
contamination from agricultural practices; and Arizona requires
monitoring near Phoenix's water supply. To control pesticide
contamination of ground water, Connecticut has regulations similar to
federal rules under the Federal Insecticide, Fungicide and Rodenticide
Act regqulations that restrict the use of some pesticides by requiring
that they be applied only by a licensed operator.

To carry out their ground water policies, states are also
developing control programs that focus on land use (e.9.,
Massachusetts, Florida), septic tanks {e.g., Pennsylvania, New Jersey,
Mississippi), agricultural contamination {(e.g., Iowa, North Dakota),
underground storage tanks (most states), response to contamination
incidents (e.g., Maine, North Carolina), brine disposal (e.g., New
Mexico, Morth Dakota), and radionuclides (e.g., Texas, New Jersey).



MOHITORING SYSTEM DESIGN
REGULATICN

AEA

10 CFR 40 App. A

40 CFR 192.20(2){2)

10 CFR 61.53

SDua

40 CFR 146.13(b)

40 CFR 146.23

40 CFR 146.33(b)

a5

Applicable to operational uranium mills and
tailings sites; reguires in Criterion 5 that
ground water protection methods bz determined
on a site-specific basis and specifies
certain subsurface geologic and hydraulic
information which should be determined.

Reguires that the hydrogeologic assessmant
conducted at each inactive wvanium or thorium
processing or waste depository site should
inciude a monitoring svstem sufficient to
establish background data and identify
presence or movement of contaminant plumes.

Apnlicabie to the land disposal of low-level
radioactive by-product, source, and special
nuclear material under an NRC license;
reguires the establishment of an
environmental monitoring program to evaluate
potential environmental impacts and to detect
radionuclide releases prior to their leaving
the site boundary.

Specifies monitoring requirements for Class 1
underground injection wells, including
analysas of the injected fluids, monitoring
of flows and pressures, and monitoring of
wells installed to detect any migration into
the source of drinking water.

Specifies monitoring requirements for Class
II injection wells, including monitoring of
the nature of the injected fluids and
observation of flows and pressures.

Specifies monitoring requirements for Class
111 injection wells, including monitoring of
the nature of injected fluids, pressures, and
flow rales; monitoring of the fluid level in
the injection zone; and parameters necessary
for measuring water quality in wells
specified by 14€.32(e). (See Purpose and
Need to Monitor Ground Water.)
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REGULATION

40 CFR 241.204-2

40 CFR 264.97(a)

40 CFR 264.97(b)

40 CFR 265.91(a)

w
o
>

40 CFR 761.75(b)(6)(i1)

uip

86 -EPA-]
Tank Leak
Detection

DESCRIPTION

Recommends that design plans include proposed
locations of observation wells, sampling
stations, and testing programs, when
appropriate, at nonhazardous solid waste
disposal sites.

Specifies that ground water monitoring
systems at all hazardous waste land disposal
facilities must consist of a sufficient
number of wells to yield samples which
represent background conditions and
conditions at the point of compliance.

Allows use of a single monitoring system for
multiple regulated hazardous wasie units,
provided the system would detect migrating
constituents.

Requires that the number, location, and depth
of wells in the ground water monitoring
system at hazardous waste land disposal
facilities operating under interim status
must (1) be sufficient to yield ground water
samples that are representative of background
water quality and include at least one
hydraulically upgradient well and (2) be
capable of detecting any significant amount
of waste migration and include at least three
hydraulically downgradient wells.

Applicable to PCB disposal landfills;
requires minimum of three ground water
monitoring wells, depending on hydrogeologic
conditions, and prescribes well spacing
requirements.

DESCRIPTION

Section V briefly describes several types of
ground water monitoring wells which may be
used to detect leaks in underground storage
tanks and presents diagrams to show correct
spacing and screening.
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GUIDE

86-ELPA-]
(continued)

86 -EPA-5
TEGD

85-EPA-11
RCRA GY
Mont. Guide

84 -EPA-2
Permit App.
Guide HW Facilities

DESCRIPTION

Some value as technical guidance; good
reference source for obtaining additional
current information on underground storage
tank monitoring.

Chapter 1 presents a list of hydrogeologic
techniques which, at a minimum, should be
used to characterize a disposal site;
describes necessary components of a boring
program; and gives procedurss and examples
for identifying ground water flow paths.
Chapter 2 presenis criteria for U.S. EPA
officials to use in determining the adequacy
of a facility's detection monitoring well
system, including locations of downgradient
wells, horizontal spacing between wealls,
depth of wells, and vertical sampling
intervals. Chapter b discusses direct and
indirecl techniques for identifying and
characterizing contamination.

Current technical guidance for RCRA
regulatory compliance. Good technical
guidance for this topic area.

Chapter 2 presents an overview of RCRA ground
water regulations and describes the intended
designs of detection and compliance
monitoring and corrective action programs.

Current requiatery guidance for compliance
with RCRA (40 CFR 264 and 265). Limited
value as technical guidance for this topic
area.

Section 9.3 provides guidance for coemplying
with RCRA regulations requiring the
identification of the uppermost aquifer and
its characteristics, and Section 9.4 provides
guidance foi determining the waste management
area, point of compiiance, and well locations.

Good regulatory guidance for compliance with
RCRA. Partially superseded by TEGD for
technical guidance for cempliance with RCRA.
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GUIDE

84-EPA-3
Permit Writ.
Guide HW Facilities

84-LPA-5
S0i1 Properties
SW-925

83-EPA-1

Guide to Matl.
Selection
ISWS-327

83-EPA-2
Rem. Act.
Tech. Plans

DESCRIPTION

Section 2.3 discusses the ability to monitor
at a location as a criterion for an
acceptable hazardous waste facility site.
Section 3.2.1 provides regulatory guidance
for RCRA ground water requirements. Section
3.3.2 provides guidance to regulators on
combining more than one ground water
protection program in a facility permit.
Section 4 presents four case studies to
il1lustrate how the location criteria should
be applied when regulators evaluate RCRA
permit applications. Does not reflect the
requirements of the 1984 RCRA amendments, but
update of this document is anticipated by end
of 1986.

Some value as general guidance for reviewing
RCRA ground water monitoring systems.

Presents a review of state-of-the-art
procedures for soil characterization and
hydraulic conductivity testing, which are
essential for evaluating a site and designing
a ground water monitoring system.

Good technical guidance for site
characterization.

Section 5 contains a brief discussion on
selecting well locations, but does not
address the design of monitoring systems in
general.

Limited technical guidance for this topic
area.

Table 5-1 evaluates monitoring program design
considerations for remedial action
assessments. Items considered include
exposure/health effects, site assessment, and
evaluating the effects of the remedial
actions.

Some value as technical guidance for
designing monitoring systems for remedial
actions.



50

MONITORING SYSTEM DESIGN (continued)

GUIDE

83-EPA-4
RCRA Permit
Writ. Manual
GW Prot.

83-LPA-5

Gid Guide Int.
Status
Sh-9632.2

ge-tpa-2
Rem. Act.
Waste Disp. Sites

81-EPA-]
GW Quality Samp.

DESCRIPTION

Chapter 3 provides guidance for use in
evaluating the general design of monitoring
networks, including the necessary site
characterizations. Provides helpful
information on the selection of well
Tocations under special circumstances such as
ground water mounding and tidal influences.

Good technical guidance for RCRA permit
writers and applicants. Partially superseded
by TEGD for regulatory compliance with RCRA
well location requirements.

Section 1 discusses the requiremsnts of

40 CFR 265 and the intent of the U.S. EPA
regarding RCRA ground water monitoring.
Section presents methods for determining and
evaluating site characteristics and choosing
well depths and locations.

Limited applicability as current guidance for
regulatory compiiance since RCRA facilities
must now attempt to comply with 40 CFR 262
regquirements rather than 40 CFR 265 interim
status standards. Good general technical
guidance for this topic area.

Appendix A discusses the importance of
establishing a solid ground water quality
background data base to ensure that
analytical results of the monitoring well
data are interpreted properily.

Limited for technical guidance for this topic
area.

Sections 3 and 4 discuss preliminary site
evaluations and hydrogeolegic considerations
in characterizing sites and determining
depths and locations of monitoring wells.

Good general technical guidance for this
topic area.
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81-EPA-2
NEIC GW
Investigations

80-EPA-]
HW Land Treat.

80-EPA-2
Western Coal
Preliminary Designs

80-tPA-3
HW Leachate
SW-8171

DESCRIPTION

Section V covers the purpose of monitoring
wells and the planning of monitoring well
networks, including external reguiremenis
such as local regulations and buried
utilities, necessary hydrogeologic data, and
well placement strategy. Gives examples for
well placement and recommends well nests
(clusters) for defining plume movement.

Good general technical guidance for this
topic area.

Chapter 9 of this document discusses
monitoring the unsaturatad zone by
pressure-vacuum lysimeters, vacuum
extractors, and trench lysimeters, and
describes ground water monitoring with well
clusters.

Some value as technical guidance on
monitoring of the unsaturatad zone.

Recommends strategies for determining need
for monitoring, describes alternative
monitoring strategies (e.g., source sampling,
unsaturated zone monitoring), and gives some
recommendations on selection of parameters
for potentiial ground water contaminant
sources associated with strip mining of coal
in the Rocky Mountain region.

Limited technical guidance for this topic
area; many recommendations are specific to
the Rocky Mountain region or to coal-related
wastes.

Seclion 7 describes the design of a leachate
monitoring program as highly site-specific.
The major objective should be to minimize the
number and types of analyses performed while
still generating data sufficient to satisfy
the objective of the monitoring program.

Some value as technical guidance for this
topic area.
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GUID

m

80 -EPA-5
Enf. Consid.
HiW Sites

17 -EPA-2
G Monit. So

Waste Fac. S

T76-EPA-4
Monit. GW:
Examples

76~-EPA-5
Monit. GW:
Monit. Metlh.

DESCRIPTION

Secition VI-4 states thal a ground waier
monitoring system should provide the
following: depih to water table, natural
rate and direction of flow, locations of
potential or actual recharge and discharge
areas, iypes and intercannsciion of the
aguifers, and ground water use in the
vicinity.

Limited

are

technical guidance for this topic

Seciions 1.6 and 1.7 discuss factors to
consider during the site assessment and
preliminary investigations. Chapter 2 covers
the desian of the monitoring well network,
including an excellent discussion of
hydrogeologic factors that affect contaminant
movement, and should be considered in
detarmining well placement.,

Good technical guidance; still current for
this topic area. Written for nonhazardous
solid waste facilities, but appliicable to all
types of monitoring.

This report presents five case histories of
ground water contamination and the monitoring
techniques employed at each site, and
discusses monitoring of ithe land surface,
vadose zone, and saturated zone for several
examples.

Some value as general technical guidance for
this topic area; has been superseded by more
recent technical guidance for regulatory
cempliance with TSCA and RCRA.

This document presenls a 15-step methodology
for implemeniing a ground water monitoring
program,

Some value as technical guidance for this
topic area. Has been superseded by more
recent documents for design of systems
regquired by federal radiocactive or hazardous
waste regulations.
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GUIDE

86-D0E-1
GW Poll.
Monit.

83-DOE-]
Effluent Radio-
logical Meas. DOE

85-NRC-3
GW Contam.
Nuclear
Accidents
Vol. 1

83-NRC
Subsurface Monit.
Low-Level
Radiocactive Waste

DESCRIPTION

This document contains citations concerning
the monitoring of various ground water
pollutants. Monitoring methods, contaminant
migration, and pollution regulations are
discussed.

Good source of information for locating
additional references on specific ground
water topics.

Section 5.3 presents monitoring system design
considerations for the quantification of
gamma-emitting radionuclides in liquid
effluents.

Good technical gquidance for monitoring of
radicactive waste facilities.

This document evaluates the feasibility and
desirability of utilizing specific ground
water containment and mitigation technigues
to control radionuclide migration in ground
water flow systems following a nuclear core
melt accident. Seciion 3 presents the method
by which 97 U.S. nuclear power plant sites
were characterized using five hydrogeclogic
criteria.

Good technical guidance regarding
radionuclide transportation in ground water
and hydrogeologic classifications.

Part 1I describes ten potential pathways of
waste migration into soil and ground water,
and Part III presents methods for monitoring
the pathways in both saturated and
unsaturated zones. Part IV presentis examples
of existing monitoring station networks and
points out factors to be considered in
designing systems.

Good technical guidance for design of
monitoring systems, especially applicable to
the types of facility designs used at
low-level radioactive waste disposal sites.
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GUIDE

B2 -NRC-3
Characterizing
Sites Low-Level
Radioactive Wastes

18-NRC-1
G4 Elements
Uranium Mining

84-0TA-1
Protecting GW

ASTH
1981

NONGOVERNMENT
REFERENCES

DESCRIPTION

Parts 11 and 1V summarize parameters that
must be quantified and used for baseline and
detection monitoring. Part III Jists
monitoring system design parameters
considered wmost important at representative
sites in four states. Appenaices A, B, and C
define geological characteristics, soil/rock
material classification, and zond

parametiars, respectively. Appendix D defines
nydrological parameters, and Appendix F
describes geotechnical parameters which arve
useful in planning monitoring programs.

’
.
Y

Good technical guidance for this topic avea.

Chapter 3 describes the design of monitoring
networks at two in situ leach uranium mining
sites to detect excursions of the lixiviants
into ore-zone aquifers. Initially, wells are
installed to obtain bhackground information
followed by two rings of wells arouna the core
body.

Good technical quidance for monitoring system
design at in situ leach uranium mining sites;
many aspects of the guidance are also
applicabie to other types of facilities.

Chapter 5 discusses status, abjectives,
information reguirements, and uncevriainiies
of hydrogeologic investigations. Chapter 6
includes a summary of ground water monitoring
requirements for 16 federal statutes.

Good source of background information needed
for monitoring system design.

DESCRIPTION
This text is a collection of papers presented
at an American Society for Testing and
Materials (ASTM) symposium. The papers deal
mainly with permeability, which is only one
of the factors required to pradict ground
water coniaminant transport.
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NONGOVERNMENT
REFERENCES

ASTM 1981
(continued)

Cheremisinoff
1984

Cibrik
1985
NWWA Proc.

Clark
1980
Groundwater

DESCRIPTION

Good technical guidance on soil permeability
is presented in a series of case studies.

Chapter 5 describes the active and passive
types of monitoring systems. The advantages
and drawbacks of the two monitoring systems
are discussed, and factors involved in
choosing a monitoring system are covered.

Limited technical guidance for this topic
area.

This paper describes the various steps taken
to resolve the deficiencies in an existing
RCRA monitoring system. Four major problems
with an existing RCRA monitoring system were
discussed: (1) only the soil zone above the
bedrock was monitored, (2) no detailed
characterization of the bedrock had been
conducted, (3) there were no upgradient
wells, and (4) no wells were located at the
hydraulically downgradient Timit of the
impoundment area. The paper provides
information on the development of designs for
ground water monitoring systems which are
suitable for specific hazardous wastie
management sites.

Good technical guidance for designing a RCRA
monitoring system; also applicable to other
systems.

This article presents results of a survey of
state monitoring practices at waste disposal
sites in 1979. Topics in the survey include
regulatory framework for requiring
monitoring, chemical parameters analyzed,
recommended methods of monitoring well
construction and sample collection,
laboratory quality control, data
interpretation, and postoperational
monitoring requirements.

Good source of background information on
state ground water programs prior to RCRA.
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NONGOVERNMENT
REFERENCES

Driscoll
1986

Everett
1980

Chapter 21 discusses ground water monitoring
techniques. The correct locations and depths
for monitoring wells should ensure that the
maximum information concerning the extent of
the contamination is obtained. Chapter 16
presents the procedures involved in the
coliection and analysis of pumping test

data. These tests are conducted to determine
the performance characteristics of a well and
the hydraulic parameters of an aguifer.

Good technical guidance for this topic area.

Chapter I, Section 3, presents a detailed
15-step approach to forming a framework for
the planning and development of a monitoring
program. Consideration is given to various
sources of pollution and types of
contaminants likely to be encountered and
includes several examples of monitoring
system designs. Chapter III discusses actual
monitoring methods and costs for monitoring
at the land surface, in the vadose zone, and
in the zone of saturation.

Chapter V covers the monitoring of waste
disposal wells and includes very informative
sections on the acguisition and
interpretation of subsurface data, the
prediction of aguifer response to injection
activities, and the design of monitoring
systems for underground injection wells.
Mumerous example calculations are given for
predicting aquifer response. Five case
nistories of ground water pollution with
evaluations of the monitoring systems are
presented in Chapter VI.

Gocd technical guidance for this topic area,
especially for monitoring underground
injection wells,
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NONGOVERNMENT
REFERENCES

Everett

1981

GW Monit. Rev.
vol. 1, No. 1

Everett

1981

GW Monit. Rev.
Vol. 1, No. 2

Everett
1982
Ground Water

Everett
1984

DESCRIPTION

The paper addresses some of the more specific
ground water monitoring methods for the zone
of saturation. Topics such as geological
sampling, borehole geophysics, water level
measurements, water sampling, well
hydraulics, and time changes in quality are
discussed.

Good general guidance for this topic area.

This paper provides an overview of topsoil
and vadose zone monitoring techniques for
observing storage changes, monitoring water
movement (flux), and sampling both soil and
water in unsaturated and perched water zones.

Some value as general guidance for this topic
area.

The purpose of the paper is to review
alternative selection criteria for vadose
zone monitoring at hazardous waste sites,
categorize specific premonitoring and
monitoring methods relative to the selection
criteria, and to exemplify a possible vadose
zone monitoring package for a hazardous waste
impoundment. Many tables and figures are
presented which describe such items as
premonitoring, sampling methods, nonsampling
methods, and alternative methods for vadose
zone monitoring.

Good technical guidance for the design of
vadose zone monitoring systems.

Contains extensive discussions of factors to
be considered in monitoring sysiem design,
including the hydrogeologic setting of waste
disposal sites, characterization of
subsurface geologic conditions and
unsaturated zone hydrology, and capabilities
and limitations of available monitoring
devices. Primary emphasis is on
characterizing and monitoring the unsaturated
zone, bul it also contains information and
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NONGOVERNMENT
REFERENCES

Everett 1984
(continued)

fFreeze
1979

Fukui
1985

J.

Hydrology

DESCRIPTION

recommendations on saturated zone monitoring
and on determining whether unsaturated zone
monitoring is required. Includes (Chapters 7
and 8) discussions of special considerations
in monitoring in various distinct
hydrogeologic settings (coastal plains,
glacial deposits, river floodplains,
fine-grained sediment over karst limestone,
deserts, and fractured rock) and recommended
conceptual designs for combined
saturated-unsaturated zone monitoring for
several hypothetical waste sites.

Good technical guidance for unsaturatsd zonie
monitoring system design; some value as
aeneral technical guidance for the topic area.

This book provides a very good, broad,
interdisciplinary coverage of ground water
principles such as physical properties,
chemical properties, ground water geology,
flow nets, the hydrologic cycie, chemical
evalution of natural ground water, resgurce
evaluation, contamination, geotechnical
problems, and geologic processes which would
be important for site characterization and
monitoring system design. Although the text
gives an overview of the above-mantioned
topics, the operational aspects of these
topics and others are nol presented.

Good source of technical background
information; widely quoted in the literature.

This paper describes a continuous monitoring
method for radon-222 concentrations in
unconfined ground water which was used to
obtain information on lower boundary
concentrations of radon in the aerated zone.
This method can be used to detect radium-226
migration from a nuclear waste vepository and
generally can assist in understanding radon
dynamics in unconfined ground water close to
the ground surface.
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MONITORING SYSTEM DESIGN (continued)

NONGOVERNMENT
REFERENCES

Fukui 7985
(continued)

Guswa
1984

Johnson
1981
GW Monit. Rev.

Liggett
1985
ASTM STP 867

DESCRIPTION

Good source of technical guidance for radium
and radon monitoring.

Book contains several discussions of physical
and chemical factors that may affect the
distribution of contaminants in the
subsurface; several case studies of ground
water contamination investigations are
reported. Part II, Chapter 3, includes a
comprehensive review of geophysical
technigques for site investigatioen.

Good technical guidance for this topic area;
emphasis is on monitoring to investigale
existing contamination.

The paper discusses and compares the use of
observation wells and pressure-vacuum
lysimeters for monitoring water quality in
the unsaturated zone below three sanitary
Tandfills., Studies at the landfills found
that samples of soil moisture obtained by
pressure-vacuum lysimeters indicated the
presence of leachate beneath the landfill,
while samples at the monitoring wells
generally did not show leachate contamination.
Some limitalions to the use of lysimeters are
given, such as small sample volume and
plugging of the cup pores.

Some value as technical guidance for the use
of lysimeters.

This article recommends the installation of
some RCRA monitoring wells close together and
to the same depth in order to eliminate
spatial variations during data evaluation.

Some value as quidance for possible
alternatives to standard RCRA design
procedures.
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MONITORING SYSTEM DESIGN (continued)

NONGOVERNMENT
REFERENCES

Mande]
1981

Osiensky
1984

Ground W

Rail
1985
J. Env.

Walton
1970

ater

Health

DESCRIPTION

Section 5.2 describes the selection of well
sites and lists six hydrogeologic items of
informalion that mustl be specified for any
proposed drilling site. This section also
covers iypical dilemmas that are oftien
encountered in drilling campaigns and
possible alternatives for sach. The design
criteria for preduction and observation
horenoies are discussed in Sections 5.3 and
5.4,

Some value as technical guidance for well
siting but provides little information on
ovarall monitoring system design for
contaminant detection.

This paper discusses ground water monitoring
procedures for delineating the geomeiry of a
contaminant plume migrating through buried
stream channel deposits. The study focuses
on ground water monitoring at uranium mill
waste dispasal sites located in fluvial
environments.

Good tachnical guidance for designing
monitoring systems at wranium mill waste
disposal sites.

The paper describes the basics for
establiishing a systematic ground water
monitoring plan to avoid or identify
water-related problems. Six basic steps to
follow when constructing a ground water
monitoring plan are listed, and an example of
implementing a pian on a local level is given.

Good overall technical guidance for this
topic area.

This book provides a general understanding of
hydrogeologic concepts such as basic
principles, fundamental equations,
hydrogsologic modeling, ground water quality
analysis, and development and wmenagement of
aquifers.
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MONITORING SYSTEM DESIGN (continued)

NONGOVERNMENT
REFERENCES

Walton
(continued)

Wood
1984

DESCRIPTION

Good source of background information on
hydrogeologic principles.

Chapter 4 provides the conceptua) framework
for monitoring network system designs.

Figure 4.1 shows the elements involved in the
monitoring design process. Several case
studies are reviewed, and the main conclusion
is that the performance of a monitoring
network is most appropriately measured by the
accuracy of associated ground water model
predictions and parameter estimates.

Good technical guidance for topic area.

RELEVANT STATE REGULATIONS

New Jersey hazardous waste regulations require that monitoring
wells be placed to detect migration of hazardous constituents into
ground water as opposed to the federal requirement of detection in the

uppermost aquifer.

California requires monitoring of ground water and

the normally unsaturated zone.
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DRILLING METHODS
REGULATION DESCRIPTION

No specific regulatory reguirements.

GUIDE DESCRIPVION

86--LPA-5 Section 3.1 briefly discusses six drilling

TEGD methods and presents a table of preferred
methods based on the geologic environment.
Some value as technical guidance for this
topic area.

83-EPA-] Section 5 briefly describes various well

Guide to drilling methods and lists factors to

Matl. Selection consider for selecting the appropriate

ISWS-327 method. Refers reader to 81-EPA-1.
Limited technical guidance for this topic
area.

B3-EPA-2 Table 5-2 of this document outlines six

Rem. Act. different drilling techniques, with

Tech. Plans assocjated maximum depths and tvypical
diameters.
Limited technical guidance for this topic
area.

83-EPA-4 Section 4.1 discusses available driiling

RORA Permit Wirit. methods and their capabilities and potential

#lanual GW Prot. applications to monitoring well installation.
Good technical guidance for this topic area.

81-£PA-T Section 5.8 contains a detailed description

Gl Quality of 12 drilling methods, including diagrams of

Samp. equipment and a list of criteria for
selecting the appropriate method, and
describes advantages and disadvantages of
each method. Appendix A contains information
on the impact of w21l construction/drilling
methods on the chemical properties of sample
water,
Good technical guidance for this topic area.

T171-EPA-2 Section 3.5 briefly discusses various

GW Monit. commenly used drilling methods, related

Solid Waste equipment reguirements, and the advantages

Fac. SW-€11 and disadvantagses of the various methods.
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DRILLING MEIHODS (contlinucd)

GUIDE

17-EPA -2
(continued)

16-EPA-2
Monit. GW:
Meth. Costs

NONGOVERNMENT

REFERENCES

Bouwer
1978

Cheremisinoff
1984

Davis
1966

Driscoll
1986

DESCRIPTION

Good general technical guidance for topic
area.

Section 111 includes a discussion of various
methods of consirucling shallow and drilled
wells for monitoring in the vadose zone.
Cost estimates for drilling are included but
are outdated.

Some value as technical guidance on drilling
methods in the vadose zone.

DESCRIPTION

Section 6.3.2 describes various drilling
techniques and discusses the advantages and
complicalions that may be encountiered for
each drilling method. Refers reader to other
references for further detail,.

Good general technical gquidance for this
topic area.

In Section 5, four of the major types of
drilling methods are discussed. A table
1isting the advantages and disadvantages of
each method is presented.

Limited technical guidance for this topic
area.

Chapter 8 discusses various methods of water
well drilling. Figures 8.19, 8.20, and 8.21
illustrate the major components of common
drilling equipment.

Good technical guidance for this topic.

Chapter 10 discusses well drilling methods
and includes numerous pictures of each
method. The advantages and disadvantages of
each method are presented at the end of each
description. Table 10.9 lists the relative
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DRILLING METHODS (continued)

NONGOVERNMENT
REFERENCES

Driscoll 1986
(continued)

Ericson
1984
Gl Monit. Rew.

Everett
31980

Gillham
1383

performance of different drilling methods in
various types of geologic formations.

Good technical guidance for topic area.

This paper was completed as part of the DOE's
Uranium Mi11 Tailings Remedial Action
Program. To prevent ionic exchange between
the dissoived cationic metals and the cations
in bentonite drilling fluids at sites
involving inactive uranium mill tailings,
organic-based fluids are used to install
monitoring wells. Ceriain types of organic
drilling fluids seem to be preferable for
these appiications, and several basic
recommendations are given.

Good technical guidance for topic area
covered.

Methods for drilling shallew and deep wells
for monitoring the vadose zone ave given in
Chapter II1, Section 3. Section 4 includes a
brief discussion on the types of drilling
methods available for monitoring the
saturated zone and contains several chartis
for estimating well drilling costs. Cost
estimates are no longer accurate, as they are
based on 1974 prices.

Some value as technical guidance for this
topic area.

Section 3 describes four drilling methods,
the main factors that warrant consideration
in the choice of drilling methods, and the
assessment of the potential for hydrochemical
disturbance during drilling. Table 3.3 lists
the advantages and disadvantages of the four
commonly used drilling methods.

Good technical guidance when considering
sources of sample bias in selected drilling
programs .
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CRILLING METHODS (continued)

NONGOVERNMENT
REFERENCES

Guswa
1984

Mandel
1981

Marino
1982

Ross
1984
NWWA/API
Proc.

Todd
1980

DESCRIPTION

In Part 11, Chapter 3, a brief description of
various drilling methods is given, along with
a summary of the advantages and disadvantages
of each method. Several illustrations are
included.

Some value as general technical guidance for
this topic area.

Section 5.1 discusses drilling techniques and
presents a table which compares relative
merits of the two principal drilling

methods: percussion driliing and rotary
drilling.

The section is very brief and provides
limited technical guidance for this topic
area.

Sections 11.1.E.1 through 11.1.E.3 describe
three basic drilling methods: cable tool
(also known as percussion), hydraulic rotary,
and reverse hydraulic rotary. Schematics of
each method are depicted and some advantages
and disadvantages for each method are
mentioned.

Some value as technical guidance for this
topic area.

This article recommends drilling with
hollow-stem augers and without ligquid
drilling fluids where possible to minimize
the variability of water quality measurements
on samples from wells.

Some value as technical guidance for this
topic area.

Chapter 5 (Water Wells) contains sections on
drilling methods for shallow and deep wells.
The methods described for shallow wells are
digging, boring, driving, or jetting. For
deep wells cable tool or rotary drilling
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DRILLING METHODS (continued)

NONGOVERNMENT
REFERENCES DESCRIPTION
Todd 1980 methods are described. Table 5.1 Tists water
(continued) well construction methods and applications,

and Table 5.2 lists the performance of
drilling methods in various types of geologic
formations. Several drawings are also
presented which illustrate each method,

Good technical gquidance for this topic area.

RELEVANT STATE REGULATIONS

In order to drill a well for any purpose, Missouri requires well
drillers to get operating permits and to register each well. HNissouri
does not allow underground injection of hazardous waste and has banned
the construction of new injection wells. Florida requires drilling
permits and approved drillers for installation of monitoring wells at
hazardous waste facilities.



WELL DATA

REGULATION

67

DESCRIPTION

No specific regulatory requirements.

GUIDE

86-£PA-S
TEGD

85-£PA-1
Pract. Guide
for GW Samp.

B81-EPA-2
NEIC GW
Investigations

78-EPA-1
Contam.
Potential
Surface
Impound.

DESCRIPTION

Section 3.5 provides a list of items which
should be documented during the construction
of monitoring wells.

Good technical guidance for this topic area.

Section 2 describes several mechanical and
electronic methods for measuring water
levels, and describes methods for determining
hydraulic conductivity by means of slug
tests, pumping tests, and analysis of water
level data.

Good technical guidance for determining water
levels and hydraulic conductivity.

Section II1 - On-Site Wells and Depth to
Ground Water describes the electric sounder,
chalk tape, and popper methods for
determining the level of water in wells, and
presents advantages and disadvantages of
these methods.

Good technical guidance for determining water
levels in monitoring wells.

Step 1 of the SIA evaluation system requires
identification and classification of earth
materials in the unsaturated zone. The
classification of earth materials is based
on general relationships between grain
size/surface area and permeability/sorption.

Figures and tables provide some technical
guidance for the utilization of well data.



WELL DATA (continued)

GUIDE

80-USGS -1
G¥ Data
Acguisition

NOMGCVERNMENT
REFERENCES

Davis
19566

Evereit
1980

Mande?
1981

68

Section 2.&t of this document discusses the
process of drilling and the subsurfaue data
resulting from drilling. Section 2.H
describes genara‘ procedures ana aquifer test

4
ori
methods used to determine the properties of
ter-bearing formations.

Some value as technical guidance for this
topic area.

DESCRIPTLION

Chapter 8 discusses interpretation of
drillers, geophysical, and resistivity laogs.
Chapters $, 10, and 11 describe porasity,
permeability, and well yisld of different
rocks and sediments.

Good technical guidance for this topic area.

Chapter 1II, Section 4 includes a brief
discussion of well inventory and well data
collection and states that well daia may
include drilling logs, electiric Jogs, water
level measurements, pump tests, and chemical
analyses. The proper collection of well data
will premote the proper interpretation of
subseguent monitoring data.

Limited tachnical guidance for this topic
area.

Section 5.5 provides a brief description of
proper sample collection techniques used
during operations. Borehole sample boxes are
recommended for storage of samples obtained
during drilling. This section is very hrief,
but some technical guidance for drilling
sample preservation and handling is provided.

Some value as technical guidance for proper
handling of drilling sampies.



WELL DATA (continued)

NONGOVERNMENT
REFERENCES

Marino
1982

Todd
1980

Verruijt
1970

69

DESCRIPTION

Section 12.3A is very brief but does provide
one example of a well log constructed through
examination of drilling samples.

Limited technical guidance for this topic
area.

Chapter 6 provides detailed coverage of
ground water levels and environmental
influences. This chapter describes many
effects which produce a change in pressure on
ground water and cause the ground water level
to vary. Nine causes of ground water
fluctuations are discussed, and many graphs
of depths to water table versus time are
shown.

Good technical guidance on ground water
levels. Only a very brief explanation of
other well data, such as geologic logs
(p. 433), is provided.

Table 2.1 is a listing of the orders of
magnitude of the permeabilities of natural
soils. This is a general 1ist and represents
very limited information concerning well
data. The book does, however, discuss
several methods for analyzing ground water
flow.

Some value as general technical guidance for
analyzing well data.
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT

REGULATION

40 CFR 264.937{c)

40 CFR 265.31(c)

40 CFR 763.75(b)(6)(i1)

GUIDE
85-EPA-T

Pract. Guide
for GW samp.

86-EPA-5

DESCRIPTION

Applicable to RCRA-permitted hazardous waste
land disposal facilities; requires (1) that
wells be cased to maintain integrity of the
boreholie, (2) that casing be screened and
packed with sand or gravel when necessary,
anid (3) that annular space be sealed.

Applicable to hazardous waste land aisposal
facilities operating under interim status;
requires (1) that wells be cased fo maintain
integrity of the borehole, (2) that casing he
screened and packed with sand or gravel when
necessary, and (3) that annular space be
sealed.

Appiicable to chemical waste landfills
containing PLB materials; requirss wells to
be cased and prescribes msasures for
backfiiling ard plugging the anniuiar space,

zsigning the well opening, and evacuating
the well prior to sampiing.

Section 2 discusses well placement and
construction, including drilling and
completion methods, weil design, and well
development and purging sirategy.

Good current technical guidance for this
topic area.

Section 3.2 contains recommendations for the
use of various well materials (e.g.,
polyvinyl chioride, fluovocarben resins, and
stainless steel) and combinaltions of
materials, depending on hydrogeclogic
conditions and the parameters being
monitored. Also, recommendations are
presented for the use of natural and
synthetic filter packs and annular sealants.
Section 3.3 specifies some criteria for
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT (continued)

GUIDE
86-EPA-5
(continued)

83-EPA-]
Guide to
Matl. Selection
I5WS-327

83-EPA-2
Rem. Act.
Tech. Plans

83~-EPA-4
RCRA Permit
Writ. Manua?
GiW Prot.

83-EPA-5
GW Guide
Int. Status
SW~-963 :

DESCRIPTION

design of monitoring well intakes. Section
3.4 briefly discusses well development, but
does not present details on development
methods. A decision chart is shown in Figure
3-4 for use if a well produces turbid
samples. Section 3.6 provides guidance for
specialized well designs where dedicated
pumps or samplers are used or where
immiscible layers may be present.

Current technical guidance for RCRA
requlatory compliance. Some value as general
technical guidance for topic area.

Chapters 4, 5, 7, and 8 discuss well design,
selection of construction materials, and
costs.

Partially superseded by TEGD as technical
guidance for regulatory compliance with
RCRA. Good technical guidance for topic area.

Chapter 5.0 of this document discusses well
screens, annular spacing, and well
development. Table 5-4 presents principal
data considerations for monitoring wells,

Limited technical guidance for this topic
area.

Chapter 4 presents recommendations for
selecting well construction materials and
designing the weli intake, gravel pack, and
sealing of the annular space. Also describes
the construction of cluster wells and
multiple screen wells.

Good technical guidance for this topic area.

Section 2.3 contains a general statement
citing the need for sound engineering design
and gives design and planning factors {2.3.1)
and well construction methods (2.3.2).

Some value as technical guidance; has been
superseded by more recent technical guidance
documents for complying with RCRA hazardous
waste regulations.
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WELL DESIGN AND CONSTRUCTYION/DEVELOPMENT (continued)

GUIDE
82-EPA-T
Sample Preservation
Water/Wastewater

82-EPA-2
Rem., Act.
Waste

Disp. Sites

77-EPA-T
Abandoned Wells GW

T71-EPA-2
GW Monit.
Solid Waste
Fac. SW-611

DESCRIPTION

Section 9.5 of this document describes the
general reguirements for construction of
groiind water monitoring wells, including
diameter, depths, screen length, and casing
materials. Well development is discussed as
best accomplished by causing the formation
water in the well to move in and out of the
screen, agitating fine materials into the
screen.

Some value as technical guidance for this
topic area.

Figures A-2 and A-3 in Appendix A of this
document show typical singie and multiple
well clusters. Appendix A discusses the
applications of these well types and makes
recoemmendations for chemical landfill sites.

Some value as technical guidance for this
topic area.

Section 3 contains 12 recommendations by the
National Water Well Association (NWWA) for
state legislation concerning proper methods
of well abandonment. Section 4 presents
specific case histories of around water
poliution caused by improper well
abandonment, and Section 5 contains a review
of specific state regulations regarding well
abandonment. State regulations may have been
updated since publication of this document in
1977.

Good technical guidance for well abandonment
procedures.

Chapter 3 inciudes discussions of lysimeter,
piezometer, and well installations, inciuding
costs and construction detajls such as casing
and screen material selection (3.5.2).

Gocd technical guidance; has been superseded
by more recent technical guidance documents
for complying with RURA hazardous waste
requlations.
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT (continued)

GUIDE

76-EPA-2
Monit. GW:
Meth. Costs

82-NRC-3
Characterizing
Sites Low-Level
Radiocactive
Wastes

18-NRC-1
GW Elements
Uranium Mining

NONGOVERNMENT
REFERENCES

Bouwer
1978

Canter
1985

DESCRIPTION

Section IV of this document details well
casing materials, well screens and perforated
casings, gravel packing, and well sealing.
Methods of well development such as
mechanical surging and high velocity jetting
are also discussed.

Some value as technical guidance for this
topic area.

Appendix G emphasizes the need for permanent
survey control points to assist in the
description of monitoring locations.

Good general guidance on surveying well
locations.

Section 4 contains specific details regarding
the design and installation of monitoring
well networks, including materials,
development, and costs.

Some value as technical guidance for this
topic area.

DESCRIPTION

Section 6.3.3 discusses types of well
screens, perforations, and gravel envelopes,
and the installation of each. Sources are
suggested for additional information on wel)
screens, perforated casings, and selecting
slot and gravel-pack sizes. Section 6.3.3
briefly covers well cementing, and

Section 6.3.5 describes the development,
stimulation, and sterilization of wells.

Some value as overall general technical
guidance for this topic area.

This book addresses ground water quality
protection and treatment in three major
areas: technologies, decision-making, and
case studies and applications. The book has
detailed sections on physical control
measures and treatment of ground water, but
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT (continued)

NONGOVERNMENT
REFERENCES

Canter 1985
(continued)

Driscoll
1986

Everettl
1980

Everett
1984

Gillham
1985

DESCRIPTION

has only a very brief section on well design
and construction. Refers to othar books,
including Driscoll (1986), for better
discussions on well design and construction.

Limited technical information for this topic
area.

Chapters 13, 14, and 15 discuss water well
design, installation and removal of well
screens, and development of water wells. The
design and construction of monitoring wells
are examined more closely in Chapter 21,
whnich deals with ground water monitoring
techniques.

Seme value as technical guidance for this
topic area; emphasis is on water well
construction.

Chapter III, Section 4, contains brief
discussions of well casings and related
costs, well screens, gravel packing, well
sealing, and well development. Test pumping
is recommended to evaluate the effectiveness
of the well development actions.

Some value as technical guidance for this
topic area but more detailed information may
be found in other documents.

Chapter 5 reviews the properties and design
of devices that can be installed for
collecting water from the unsaturated zone.
Few of the devices discussed are commercially
available.

Good technical guidance on design and
materials for unsaturated zone monitoring
devices.

This publication is based on a field study
devised to evaluate the appropriate methods
and volumes of well development. Tracer
tests were utilized to indicate reliable and
efficient well flushing.
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT (continued)

NONGOVERNMENT
REFERENCES

Gillham 1985
(continued)

Guswa
1984

Kill
1985
Natl. Env.

Health Assoc.

Proc.

Liggett
1985
ASTM STP867

Marino
1982

Ross
1984
NWWA/API
Proc.

DESCRIPTION

Good technical guidance on well development.

Part 11, Chapter 3, discusses monitoring well
construction and includes several
illustrative drawings.

Some technical gquidance for this topic area.

This paper provides a 1ist to aid in
selecting material for ground water
monitoring wells. The advantages and
disadvantages of drilling methods, wel}
casing and screen materials, well screen
types, fitting types, filter packs, grouting
materials, and water quality sampling devices
are discussed.

Good technical guidance for this topic area.

This article recommends that RCRA monitoring
wells be constructed to prevent surface water
from entering the well and to prevent
contamination from the structural componentis
of the well, -

Some value as technical guidance for this
topic area.

Sections 11.2 through 11.4 contain a detailed
discussion of well design, selection of
construction materials, well installation,
well development, well maintenance, and
costs. Many schematics and tables are used
to supplement the material presented in the
text.

Good technical guidance for this topic area.

This article recommends construction of RCRA
monitoring wells in the same aguifer so
background characteristics in all wells will
be the same if the facility is not leaking.
Casing joint glue is not recommended since
contamination of well samples may result,
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WELL DESIGN AND COMSTRUCTION/DEVELOPMENT (continued)

NOMGOVERRMENT
E

REFERENCES DESCRIPTION
Ress 1984 Some value as technical guidance for this
(continued) topic area.
Todd Chapter 5 describes well completion methods
1980 involving placement of casing, cementing of

casing, pliacement of well screens, and gravel
packing. Several tabies which are usefuyl in
well design are also presented. Eight
methods for well develepment are described in
Chapter 5.

Good general technical guidance for well
design and constructiion/development.

RELEVANT STATE REGULATIONS

Most states have standards for well construction. Pennsylvania
specifies casing and protective installation reguirements for
monitoring wells at hazardous waste facilities. HMissouri also has
casing requirements and requires all wells to bhe of a certain depth.
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HEALTH AND SAFETY PROCEDURES

REGULATION

10 CFR 20.202

10 CFR 61.43

NWPA

10 CFR 60.31

SWDA

40 CFR 241.2M

40 CFR 300.57

DESCRIPTION

Establishes standards for radiation
protection for activities under licenses
issued by the NRC and requires that every
effort be made to reduce radiation exposures
as low as is reasonably achievable.

Requires NRC licensees to supply certain
personnel with appropriate radiation
monitoring equipment.

Applicable to NRC-licensed facilities for the
land disposal of radicactive wastes; requires
that operations be conducted in compliance
with the radiation protection standards of

10 CFR 20 and that every effort be made to
minimize radiation exposure,

Applicable to geologic repositories for
high-level radiocactive waste; prescribes that
the NRC may authorize facility construction
if certain safety criteria are met.

Requires that land disposal sites for
nonhazardous solid wastes be designed,
constructed, and operated to protect the
health and safety of operations personnel and
refers to the Dccupational Safety and Health
Administration (0OSHA) for applicable
requlations. Recommends that a safety manua)
be developed and that certain operat1ona1
procedures be followed.

Requires the On-Scene Coordinator (0SC) at
"Superfund” waste sites to ensure that
persons entering CERCLA response areas follow
safety precautions and applicable OSHA
regulations and that they possess proper
training.
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HEALTH AND SAFETY PROCEDURES (continued)

DOE_ORDER

548Q.1A

5484.1

GUIDE

B5-EPA-G
CERCLA
Feasibility
Studies

B4-EPA-B
Standard Oper.
Safety Guide

81-EPA-2
NEIC GW
Investigations

DESCRIPTEON

[
o
=4

Establishes prescribed and recommended haalth
and safety practices for DOE operations,
including general standards and requiremants
for radiation protection (Ch. XI).

Prescribes guidelines for the submittal of
environmental pirotection, safety, and health
pirotection reports, inciuding radiation
exposure to employees and visitors (Ch. IV).

DESGRIPTION

Section 4.5.5 states that OSHA has the
authority to inspect CERCLA sites and to
issue c¢itations for unsafe conditions, and
briefly discusses other relevant agencies.

Current regulatory guidance for compliance
with CERCLA. Limited technical guidance for
this topic.

Provides guidance for health and safety
personnel responding to incidents invoiving
hazardous materials. Although this manual
has been developed for hazardous materials
incidents, many of the technigues identified
are applicablie to the protection of ground
water monitoring personnel at hazardous waste
sites. Descriptions of decontamination
techniques, Tevels of protection, and site
safety plans are especially relevant. The
appendix addresses dermal toxicity and
provides useful information for evaluating
chemicals for poterntial skin hazard.

Good general technical guidance for this
topic area.

Chapter Il and Appendix G discuss health and
safety considerations at hazardous waste
sites and present numerous references for
additional health hazard information.

Good technical guidance for this topic area.
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HEALTH AND SAFETY PROCEDURES (continued)

GUIDE

DOE Facility
HP Manuals

85-NIOSH-1
Safety Guide
HW Site

84-NIOSH~1
Personal
Protective
Equipment

83-NIOSH-1
Drilling
Safety

DESCRIPTION

Technical guidance for compliance with DOE
orders, applicable to all monitoring
involving radicactive or mixed wastes. Each
DOE contractor facility has its own manhual or
set of manuals. They contain
facility-specific health and safety
procedures for working in radicactive
contaminated areas, including requirements
for posting of areas with elevated
radioactivity, specifications for protective
clothing for work in these areas, personnel
radiation monitoring requirements, etc.

Good gquidance for complying with DOE
radiation protection orders.

Provides guidance to managers responsible for
health and safety of ground water monitoring
employees at inactive hazardous waste

sites. Topics include site hazards and
personal protection equipment. This document
is a general but comprehensive occupational
safety and health manual and should be
supported by detailed text according to
site-specific conditions.

Good general technical gquidance for this
topic area.

Provides guidance in selecting personal
protective equipment for response to
hazardous materials incidents. While not
specifically designed for the protection of
ground water monitoring personnel at
hazardous waste sites, many of the techniques
advanced should be useful. Selection
algorithms, step-by~step selection guides,
calculations for personal protective
equipment service life, and training models
are presented. The technigue for calculating
tolerance to heat stress should be very
useful at hazardous waste sites.

Good technical gquidance for this topic area.
Presents gquidelines for analyses of

occupational hazards and suggests means for
preventing injury and disease among 0il and
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HEALTH AND SAFETY PROCEDURES (continued)

GUIDE

83-NIOSH-1
(continued)

NONGOVERNMEN1
REFERENCES

ACGIH
1985
Clothing

ACGIH
1985
TLVs

DESCRIPTION

gas drilling workers. While not prepared
specifically for the ground water monitoring
industry, the safety techniques presented
would also be applicable to monitoring well
drilling. Sections of special interest
include hazard assessment of the drilling
industry, how injuries occur in drilling
operations, and safety guidelines for well
drilling machinery. Additionally, a review
of drilling accident case histories is
presented.

Good general guidance on hazard protection at
the drilling rig.

DESCRIPTION

Prescribes guidelines for the selection of
personal protective garments used during
ground water monitoring activities at
hazardous waste sites. The sections on use
limitations and permeation theory are
especially useful when ground water sampling
involves potential exposure to unknown
chemicals. A selection matrix is included
that rates the effectiveness of personal
protective garment types with various
hazardous chemicals. A vendor directory is
included which aids in obtaining the selected
equipment. Of specific interest to ground
water monitoring personnel is the section on
the "Donning and Doffing" of protective
garments at hazardous waste sites.

Good technical guidance for the selection of
protective clothing.

Provides threshold 1imit values (TLVs)
designed to control exposure to harmful
airborne chemical substances and physical
agents. Of particular interest to ground
water monitoring personnel are the "skin"
notations for cerlain chemicals which refer
to the ability of a chemical to contribute to
overall exposure by the cutaneous route.
Included is a 1ist of defined and suspect
human carcinogens.



81

HEALTH AND SAFETY PROCEDURES (continued)

NONGOVERNMENT
REFERENCES

ACGIH
(continued)

ATHA
1982

Birkner
n.d.

Oriscoll
1986

DESCRIPTION

Good technical guidance for evaluating risk
from airborne pollutants at waste sites.

This engineering field manual presents a
collection of commonly used information that
may be used in the field to protect ground
water monitoring personnel at hazardous waste
sites. Included are chapters on heat stress,
noise, jonizing radiation, and respiratory
protection; a variety of handy tables,
charts, and formulas; and other relevant
topics to ground water monitoring activities.

Good general technical guidance for this
topic area.

This manual supplies site safety personnel
with information necessary to establish and
operate a respiratory protection program to
comply with the OSHA respiratory protection
standard. Includes a detailed discussion on
medical surveillance required for ground
water monitoring personnel, and provides
information on the selection of respiratory
equipment for emergency citations. In
addition, the various types of respiratory
equipment which ground water monitoring
personnel may be required to wear are
discussed in detail.

Good technical guidance for the selection of
respiratory protection equipment.

Chapter 21 contains a section on personne)
safety at monitoring sites, and lists some of
the most significant dangers involved with
drilling monitoring wells. Several practices
and habits which should be followed at any
known or suspected hazardous wastie site are
also listed.

Limited technical guidance for this topic
area.
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HEALTH AND SAFETY PROCEDURES (continued)

NONGOVERNMENT

REFERENCES

Levine
1985

Shapiro
1972

DESCRIPTION

Recommends procedures for the recognition,
evaluation, and control of occupational
health hazards at hazardous waste sites. The
medical surveillance section discusses the
importance of periodic and preemployment
screening of ground water monitoring
personnel. The proper use of goggles,
gloves, and respirators, all standard
equipment during ground water monitoring at
hazardous waste sites, is addressed in the
personal protective eguipment section. Of
special interest to ground water monitoring
personnel who work in hot environments is a
novel approach to body temperature monitoring
advanced in the heat stress section.

Geod general guidance for personnel
protection.

Provides information on personal protection
during monitoring at radicactive sites,
including the recognition, evaluation, and
control of exposure to radionuclides.
Exnlains types of radiation, dose
calculations, and radiation measurement
techniques but provides only general
information on specific personal protection
equipment.

Good technical guidance on identifying
radiation risks. Other references should be
consulted for specific types of protective
equipment.



MONITORING PARAMETERS
REGULATION
SDWA

40 CFR 144.28(9)

40 CFR 192.32(a)(2)

40 CFR 192.33

40 CFR 264.93(a)

40 CFR 264.93(b) and (c)

40 CFR 264.98(a)

40 CFR 264.98(c)

83

DESCRIPTION

Applicable to underground injection wells;
requires periodic monitoring of the injected
fluids to determine constituents in the
fluids.

Applicable to NRC-1icensed facilities for the
disposal of uranium and thorium processing
residues; requires that uranium by-product
materials will be managed to conform with

40 CFR 264.92 (Ground Water Protection
Standard) and requires the establishment of a
detection monitoring program {per Part
264.98).

Requires that a corrective action program be
put into operation as soon as practical if
the ground water standards of 40 CFR
182.32(a)(2) are exceeded at the site.

Applicable to RCRA-permitted hazardous waste
land disposal sites; requires the U.S. EPA
Regional Administrator (RA) to specify
hazardous constituents from Appendix VIII of
Part 261 which are to be monitored pursuant
to a RCRA permit.

Specifies factors to be considered by the RA
for excluding certain constituents from
monitoring.

Requires a detection monitoring program to
monitor for indicator parameters as specified
by the RA in the facility's RCRA permit and
specifies factors to be considered in
determining the appropriate monitoring
paramelers.

Requires the determination of background
values for the specified monitoring
parameters.
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MONITORING PARAMLTERS (continued)

REGULATION

40 CFR 254.98(h)

40

40
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CFR

CFR

CFR
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264.

264,

265.

265.

R 300.

99(f)

100

33

68(f)

DESCRIPTICH
If 3 statistica]]y siarificant 1ﬂbFPa5e in a

264, 98(g)), the ownnr/operaLﬁr is requ1red to
(1) determine concentrations of all Appendix
VIII constituents in all monitoring wells,
(2) establish a background value for zach
Appendix VIII constituent detected at the
compliance point, and (3) submit an
appiication to the RA for a permit
modification to establish a compliance
monitoring pregram which must include, among
other jtems, proposed changes to the ground
wateyr monitoring system (per 40 CFR 2564.99)

and proposed concentration limits for
hazardous constituents detacted at the
compliance point.

Applicable to facilities with RCRA detection
monitoring programs; reguires the mun1t rg
of all Appendix VIII constituents at le
annually from monitoring wells at the
compliance point.

Reguires RCRA facilities with a corrective
action proaram to monitor for canstituents
specified by the RA, and other constituents
as appropriate, to determine the
effectiveness of the corrective action
program.

Applicable to RCRA hazardous waste facilities
operating under interim status; reqguires
monitoring for parameters specified in
Appendix III of 40 CFR 265 and certain
parameters specified in 40 CFR 265.92(b)(2)
and (3).

Establishes procedures to be followed for the
monitoring of additional parameters, if
monitoring under 40 CFR 265.22 indicated
significant increases in downgradient
pollutant concentrations.

Recommends that remedial investigations at
"Superfund" waste sites (per Phase VI of
CERCLA actions) include monitoring and
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MONITORING PARAMETERS (continued)

REGULATION

40 CFR 300.68(f)
(continued)

TSCA

40 CFR 761.75(b)(6)(1i1)

GUIDE

85-EPA-1
Pract. Guide
for GW Samp.

85-£PA-11
RCRA GW Monit.
Guide

B5-EPA-16
CLP
Inorganic
Protocol

DESCRIPTION

sampling as necessary to determine the extent
of required remedial actions. General
requirement; does not specify parameters.

Specifies certain parameters which must be
analyzed in monitoring wells at landfills
containing PCB materials.

DESCRIPTION

Section 2, Information Needs and Analyte
Selection, presents recommendations for the
selection of ground quality parameters,
pollution indicator parameters, and specific
chemical constituents. Also identifies
minimum chemical and hydrologic parameters
needed to design a detection or assessment
monitoring program for hazardous waste
facilities.

Good current technical guidance for parameter
selection at hazardous facilities; may also
be applied to nonhazardous facilities.

Section 3.1.2 compares the requirements for
RCRA detection monitoring programs under

40 CFR Parts 264 and 265, and states that
permit writers have greater latitude in
selecting specific monitoring parameters for
Part 264 programs. Section 3.3 clarifies the
requirements for assessment monitoring under
Part 265.93(d) for interim status

facilities. Section 5.4.2 presents criteria
to be used by U.S. EPA officials in selecting
monitoring parameters to confirm leakage at
interim status facilities.

Good regulatory guidance for compliance with
RCRA. No general technical guidance for this
topic area.

This document prescribes standard protocol to
be followed by laboratories performing
inorganic analyses under the U.S. EPA
Contract Laboratory Program (CLP). Exhibit C
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MONITORING PARAMETERS (continued)

GUIDE

85-EPA-16
(continued)

85-EPA-1T
CLP Organic
Protocol

84-EPA-2
Permit App.
Guide HW Facility

84-EPA-3
Permit Writ. Guide
Facilities

DESCRIPTION

lists the 23 inorganic elements to be
determined under the CLP, along with the
contract-required detection level for 2ach
parameter.

Good technical guidance for compliiance with
U.S. EPA's CLP requirements for inorganic
analyses.

This document prascribes standard protocol to
be followed by labaoratoriss performing
organic chemical analyses under the U.S. EPA
CiP. In Exhibit €, the 130 organic
parameters of the Hazardous Substance List
(HSL) are given along with the
contract-required detection levels for each
parameter.

Good technical guidance for compliance with
U.S. EPA's CLP reguirements for organic
analyses.

Section 9.6.3.1 presents criteria to be
considered in the selection of monitoring
parameters, including both indicator
parameters and hazardous constituents for
RCRA detection monitoring programs. Section
9.7.3.2 identifies constituents which shoula
be monitored for characterization of
contamination under RCRA compliance
monitoring prograins.

Good regulatory guidance for RORA

compliance. Limited value as general
guidance for parameter selection at hazardous
facilities.

Section 3.3.1 provides guidance for
excluding Appendix XIII constituents from
monitoring requiremenis based on hazardous
waste facility location above Class I or
Class II ground water. Section 3.3.3
discusses the extension of the post-closure
care period for hazardous waste facilities
located above Class I or Class II ground
water.
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MONITORING PARAMETERS (continued)

GUIDE
84-EPA-3
(continued)

83-EPA-4
RCRA Permit
Writ. Manual
GW Prot.

81-EPA-2
NEIC GMW
Investigations

80-EPA-2
Western Coal

Preliminary Designs

171-EPA-2
GW Monit. Solid

Waste Fac. SW-511

DESCRIPTION
Some value as regulatory guidance for this
topic area; minor modifications to this
document anticipated by the end of 1986.

Chapters 8, 9, and 10 supply guidance for use
when developing the specifications for
complete detection monitoring, compliance
monitoring, and corrective action programs,
respectively. Sections 8.2.1, 8.2.4, 9.2.3,
and 10.4.3 provide guidance for reviewing the
monitoring parameters selected for these RCRA
ground water monitoring programs.

Good regulatory quidance for RCRA permit
writers and applicants.

Section IV discusses general sampling
considerations for hazardous waste sites, and
provides a useful table of potential ground
water contaminants associated with various
industrial categories. Recommends analysis
for priority pollutants at sites with unknown
chemical wastes.

Good technical guidance for parameter

selection at hazardous waste sites.

Contains some recommendations on selection of
monitoring parameters for potential ground
water contaminant sources associated with
strip mining of coal in the Rocky Mountain
region.

Some value as technical guidance for this
topic area.

Sections 4.1 to 4.5 present factors for
determining the physical and biclogical
leachate indicators at solid waste disposal
facilities.

Good technical guidance for nonhazardous
facilities; partially superseded by more
recent guidance.
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MONITORING PARAMETERS (coniinued)

GUIDE
B5-NRC-1

Gl Contam. Uranium
Mining

83--NRC -1

Subsurface Monit.
Low-Level Radioactive
Wasie

B2-NRC-3
Characterizing Sites
Low-Level Radiocactive
Waste

T8-NRE -1
GW Elements
Uranium Mining

The section entitled "Excursion Detection"
presents criteria for the selection of
parameters for determining aguifer
contamination resulting from in situ leach
uranium mining. Describes constituents
monitored at a mining site in Texas and
recommends TDS and uranium as good
indicators, depending on soil conditions.

Good technical guidance for parameter
selection at in sity leach uwranium mining
sites.

Part 1 briefly describes radioactive and
nonradioactive paranmeters ang soil properties
needed for the characterization of low-leve]
radioactive waste disposal sites. Refers to
82-NRC-3 and B2-NRC-1 for additional
information on this topic area.

Limited technical guidance for parameter
selection at radioactive wastie disposal sites.

Part II and Appendix E recommend parameters
for monitoring at radicactive waste sites.
Part III presents examples of monitoring
parameters selected at representative sites
in four states.

Good technical guidance for selecting
monitoring parameters at radioactive waste
sites.

Baseline monitoring parameters for water

level and water quality are provided in
Section 3. Excursions are primarily detected
bv monitoring for changes in water level and
conductivity (measured by TOS concentration).
Does not recommend uranium as a good indicater
because of its rapid remcval from zgueous
systems.

Some value as ftechnical guidance for in situ
leach uranium mining sites.
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MONITORING PARAMETERS (continued)

NONGOVERNMENT
REFERENCES DESCRIPTION

Everett Chapter I, Section 2, jdentifies several

1980 types of industries and the pollutants
which are commonly associated with these
industries. Some guidance on selecting
appropriate parameters may be obtained from
the discussion and evaluation of ground water
pollution case histories in Chapter VI.

Limited value as technical guidance for this
topic area.

Everett Chapter & presents data on pollutants

1984 associated with municipal, agricultural,
industrial, and petroleum activities.
Chapter 5 briefly reviews the transformation
and fate of inorganic and organic chemicals
and radionuclides in the unsaturated zone,
noting that information on environmental fate
is useful in selecting monitoring parameters
and in interpreting monitoring results.

Guswa Part I, Chapter 2, includes a brief

1984 discussion on selecting monitoring parameters
and flow charts that outline a logral
sequence of organic and inorganic monitoring
parameters for investigating groundwater
contamination.

Some technical guidance for this topic area.
Wood Table 4.2 identifies the ten organic

1984 chemicals most commonly detected in public
water system wells.

Some value as technical guidance for
selecting monitoring parameters in ground
water supplies.

RELEVANT STATE REGULATIONS

Numerous states are conducting monitoring programs for pesticides
in ground water with the most extensive programs occurring in lowa,
Florida, Wisconsin, Texas, Nebraska, and Washington. In New Jersey,
hazardous waste facilities must include TDS as an indicator parameter
in ground water programs.
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SAMPLE COLLECTICN AND FREQUENCY

REGULATICN

PHSA

40 CFR 141.23

40 CFR 141.26

40 CFR 141.27

FWPCA

40 CFR 136.3

RCRA

40 CFR 264.97(d), (2}

and (f)

40 CFR 264.97(q)

40 CFR 264.98(c)(3)

40 CFR 264.99(g)

DESCRIPTION

Regquires that community water systems using
ground water sources conduct an inorganic
analysis at three-year intervals.

Prescribes the monitoring freguency
reguirements for radiocactivity in community
water systems.

Reguires that monitoring freguencies
prescribed in 40 CFR 141 may not decrease,
even if alternate analytical technigues are
approved.

Identifies approved test procedures for 114
listed parameters and references sample
collection procedures for many of the
parameiers.

Requires ground water monitoring programs at
RCRA-permittied land disposal facilities to
include consistent procedures am! techniques
for sample collection, preservation and
shipment, analytical procedures, and
chain-of-custody control. Also requires
appropriate sampling and analytical methods
and the determination of the ground water
surface elevation each time z sample is taken.

Requires a ground water monitoring program
to establish background ground water guality
for each monitoring parameter and specifies
procedures to be followed.

Reguires sampliing as part of a detection
menitoring program to be from a2 monitoring
system which complies with 40 CFR 264.97.

Reguires RCRA facilities with compliance
monitoring programs to utilize sampling and
analysis procedures which comply with

40 CFR 264.97(d) and (e).



91

SAMPLE COLLECTION AND FREQUENCY (continued)

REGULATION

40 CFR 265.92(a) and
(e)

TSCA

40 CFR 761.75(b)(6)

GUIDE

86-LPA-5
TEGD

B85-EPA-1
Pract. Guide
for GW Samp.

DESCRIPTION

Requires the development of a ground water
sampling analysis plan which includes
procedures and techniques for sample
collection, sample preservation and shipment,
analytical procedures, and chain-of-custody
control, and requires the determination of
the ground water surface elevation each time
a sample is taken.

Requires sampling at PCB landfills to be
conducted prior to commencement of operations,
and requires sampling methods to comply with
those specified in 40 CFR 136. (See
Analytical Procedures.)

DESCRIPTION

Sections 4.1 and 4.2 present recommended
elements of sampling and analysis plans and
give procedures for sample collection,
including water level measurements, detection
of immiscible layers, well evacuation, and
withdrawal of the sample. Recommended
acceptable sampling devices are described fin
Section 4.2.4, and a preferred sequence is
given for collection of samples for typical
monitoring parameters. Sections 6.7 and 6.9
discuss sample collection for facilities in
the RCRA assessment monitoring program.

Current technical guidance for RCRA
regulatory compliance. Good technical
guidance for this topic area.

Section 2 includes well purging strategies,
recommendations for sampling mechanisms and
materials, and guidance on establishing a
sample collection protocol. Also contains
guidance and example problems for calculating
appropriate purging rates and volumes prior
to sampling.

Good technical guidance for this topic area.
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SAMPLE COLLECTION AND FREQUENCY (continued)

GUIDE

85-EPA-1
RCRA GHW
Monit. Guide

84 -EPA-4
Rem.

Investigations

Guide

83-LPA-]
Guide to
Matl.
Selection
ISWS-327

83-EPA-2
Rem. Actl.
Tech. Plans

83-EPA-4
RCRA Permit
Writ. Manual
GW Prot.

DESCRIPTION
Sections 3.1.3 and 3.2.3 compare the sampiing
freguencies reguired under 40 CFR 264 and 265
for detection and compliiance monitoring.
Section 3.1.4 compares sampiing technigues
apopropriate for compliance with 40 CFR 264
and 265.

Current U.S. EPA guidancs for regulatory
compliance with RCRA. No technical quidance
for this topic area.

Chapter 3 provides guidance onh developing
sampiing plans for remedial investigations at
CERCLA sites, including determining sampling
locations and freguency (3.2.6), preparation
for sampling (3.2.7), sampling personnel
(3.3.3), and decontamination/disposal of
equipment (3.3.4).

Utilized by U.S. £PA Rzgional Project
0fficers as regulatory guidance for
determining compliance with CERCLA. Good
techpical guidance for this topic area.

Section & discusses the effects of subsuvface
conditions on sampling strategy and methods
for determining the proper evacuation rates
and volumes prior to sampling. Section 7
presents an evaluation of sample collection
materials and the influence of various
materials on the analytical resulis of the
samples. Section 8 gives cost considerations
for ground water monitoring systems,
including sample collecticn.

Good technical guidance for this topic area.

Ground water sampling techniques during
drilling are discussed in Chapter 5.0,

Limited technical guidance on this topic area.

Section 5.1 provides a discussion of the
factors that should be considered when
specifying sample collection procedures.
Sections 8.2.4, 9.2.3, and 10.4.3 provide
guidance in specifying sampling and analysis
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SAMPLE COLLECTION AND FREQUENCY (continued)

GUIDE

83-EPA-4
(continued)

82-EPA]

Sample
Preservation
Water/Wastewater

82-EPA-2
Rem. Act.
Waste Disp. Sites

82-EPA-3
Test Meth.
Solid Waste
SH~846

81-EPA-]
GW Quality
Samp.

DESCRIPTION

and frequency of monitoring for the various
RCRA ground water monitoring programs.

Good technical guidance for this topic;
superseded by TEGD for RCRA regulatory
guidance.

Section 9.6.1 of this document discusses the
advantages and disadvantages of the various
apparatus used in sample collection (i.e.,
bailers, pumps, etc.).

Good technical guidance for selecting sample
mechanisms.

Appendix A briefly discusses ground water
sample collection methods, including the use
of permanent pumps, portable pumps, and
airlift methods.

Limited technical guidance for this topic
area.

Section 1.1 describes the development of
appropriate sampling plans, considering
regulatory objectives and sampling statistics
concepts. Contains detailed calculations and
examples for determining the appropriate
number of random samples to be taken to
characterize a waste. Section 1.2 describes
various types of sampling equipment and
presents criteria for equipment selection.

Current technical guidance for regulatoery
compliance with RCRA. Technical guidance
directed at sampling of surface water;
Section 3, which is to include guidance on
ground water monitoring, is still "reserved."

Section & describes procedures for the
pumping or bailing of wells prior to
sampling, discusses seven methods for
withdrawing samples and respective advantages
and disadvantages, and provides illustrations
of sampling devices. Also, special
considerations for obtaining organic samples
are presented.
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SAMPLE COLLECTION AND FREQUENCY (continued)

By ~LPA-
(continued)

81-EPA-2
NEIC &M
Investigations

TT-EPA--2
GW Monit.
Solid Waste
Fac. SK-&11

16 -EPA-2
Monit. GW:
Meth. Costs

73~EPA-]
HASL Procediure
Manual

83-DOE -
Effluent
Radiological
Meas. DOL

DESCRIPTION

Good technical guidance for this topic area.

Section III - On-Site Wells and hepth 1o
Ground Water - describes the electyric sounder,
chalk tape, and popper methods for
determining the level of water in wells and
presents adventages and disadvantages of
these metheds.

Good technical guidance for determining water
lTevels in monitoring wells.

Section & describes procedures for sample
withdrawal, records maintenance,
chain of custody, and sample praservation.

Recommended reference in 40 CFR 265.92 for
sampling and analysis procedures. Eood
technical guidance for this topic area.

Section IV of this document describes ground
water sample collection in casad and uncased
borehales, Sampling methods described
include airiyifting, bailing, oumping, and
mechanical or inflatable packers.

Some value as technical guidance for this
topic area.

Section B contains procedures for the
sampling of radionuclides in gases, aerosols,
water, soil, foods, and wastes, and from
animal bioassays. For each sample type,
sample and handling methods are given and the
necessary equipment is described.

Goed technical guidance for sampling of
radionuclides.

Section 5.2.7 discusses special considerations
concerning liquid effluent sampling to detect
radionuclides. Eight considerations are
listed which distinguish sampling liquid
effluent from sampling airborne effluent.
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SAMPLE COLLECTION AND FREQUENCY (continued)

GUIDE

83-D0E-1
(continued);

81-DOE-1
Radiological
Surveillance
DOE

85-NRC-1
G Coniam.
Uranium Mining

82 -NRC-1
Disposal
Low-Level
Radicactive
Waste

718-NRC-1

GW Elements
Uranium
Mining

81-USGS-1

GW Sample

Collection
Guide

DESCRIPTION
Good technical guidance for sampling of
radionuclides.

Section 4.3.2.1 describes periodic grab
sampling as the choice method for ground
water sampling for radionuclide monitoring
concern.

Some value as technical guidance for sampling
radioactive ground water.

The section entitled Field Sampling
Procedures describes the procedures followed
by researchers during their study of in situ
uranium mining.

Some value as technical guidance for this
topic area.

This document briefly describes the sampling
of water from the unsaturated zone by using
either soil analysis or pressure-vacuum
lysimeters. It also discusses sampling from
screened wells and well clusters from the
saturated zone.

Limited technical quidance on sampling of the
unsaturated zone.

Section 4.2 briefly describes methods of
sample withdrawal, sample collection, field
analysis, and settling and filtration of
ground water samples. No information
regarding quantity of well water to evacuate
prior to sampling.

Limited technical guidance for this topic
area.

Contains a brief discussion on sampling
from natural springs, monitoring wells,
and the unsaturated zone.

Limited technical guidance for this topic
area.
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SAMPLE COLILECTION AND FREQUENCY {(continued)

GUIDE

80-USGS-1
GW Data
Acquisition

NONGOVERNMENT
REFERENCES

Cheremisinoff
1984

Driscoll
1986

Everettl
1980

Section 2.G.1 discusses sampling metheds,
including site selection, necessary
equipment, and recordkeeping.

Some value as technical guidance for this
topic area.

DESCRIPTION
Section G describes two methods of sampling
generally used in leachate studies. 1In
addition to sample methodciogy, three sample
withdrawal methods are discussed.

Limited technical guidance for this topic
area.

Chapter 21 presents 11 reasons why sampies
taken mav not be representative of actual
ground water conditions. Table 21.10 lists
the advantages and disadvantages of various
water guality sampling devices for monitoring
wells.

Limited technical guidance for topic area.

Chapter II, Section 3, presents a brief
discussion on determining appropriate
sampling freguencies and states that trial
and error methods are often used to establish
adequate frequencies for determining changes
in quality and seasonal fluctuations.

Chapter 11I, Section 4, describes procedures
for determining water levels using stee)
tape, electric sounder, air line, and
mechanical recorded methods. Chapter III
also includes discussions of sampling methods
for monitoring at the land surface, in the
vadose zone, and in the saturated zone.

Soime value as technical! quidance for this
topic areaz, although other documents such as
85-tPA-1 contain more specific information on
sampling procedures.
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SAMPLE COLLECTION AND FREQUENCY (continued)

NONGOVERNMENT
REFERENCES

Everett
1984

Everett
1985

GW Monit. Rev.

6i11ham
1983

Guswa
1984

DESCRIPTION

Chapter 5 reviews and evaluates methods for
collecting water sampies from the unsaturated
zone; also discusses some saturated zone
sampling techniques.

Good technical guidance for sample collection
in the unsaturated zone.

This paper discusses the physical operation of
lysimeters and procedures for testing
lysimeters. Information gathered in the

tests performed for the paper is to be
included in an upcoming U.S. EPA guidance
document entitled *Unsaturated Zone

Monitoring at Hazardous Waste Land Treatment
Units.®

Good technical guidance for sampling from
lysimeters.

Section 4 describes in detail the potential
sources of sample bias that can occur as a
result of the method of sample collection,
including contamination as a result of
contact with materials used to construct the
sampling device, cross-contamination, induced
chemical alternatives occurring as a result
of degassing or atmospheric contamination,
and bias introduced by sampling stagnant
water in the installation. Section 5
discusses the various sources of bias in
results of a sampling program which can be
attributed directly or indirectly to the type
of installation used. The section covers the
uncertainty concerning the flushing of
standing water from the installations pricr
to sampling.

Good technical guidance for this topic area.

Part II, Chapter 3, Section 4, contains a
good brief review of sampling devices (with
diagrams) and considerations in their
selection.
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SAMPLE COLLECTION AND FREQUENCY (continued)

NONGOVERNMENT
REFERENCES DESCRIPTION

Guswa 1984 Good general technical guidance on sampling;

(continued) technical information dates from 1980 or
earlier and may be superseded by more recent
guidance.

Liggett This article recommends resampliing of each

1985 RCRA monitoring well after a period of

ASTM STPBGT several days, as opposed to taking replicate
samples, to better assess sampling error.
Good current guidance for alternatives to the
J.S. EPA's standard sample collection
requirements.

McBean For upgradient RCRA monitoring wells, this

1985 article recommends obtaining multiple samples

G Monit. Rev. from a single well, followed by individual
analysis, as opposed to replicate analyses of
one sample, to reduce errors induced by
sampling variations.
Good current guidance on alternative to the
U.S. EPA's sample collection procedures.

Morrisen Part 1 describes techniques for monitoring in

1283 the vadose zone and includes measurement of

the soil meisture potential and soil moisture
content using laboratory and field
procedures, soil salinity using salinity
sensors and electrical probes, temperature,
and soil pore water using various types of
lysimeters and other methods. Pari Il covers
techniques for monitoring the saturated zone
and includes single and multiscreened wells,
wall clusters, piezometers, and well points.
Sampling eguipment, including bailers and
various types of pumps, is described in Part
I1I. MNumerous sketches and photographs of
monitoring eguipment are given. Although
this book only contains approximately 100
pages, references include over 480 citations,
of which 380 concern monitoring in the vadose
zone,

Geod technical guidance for this topic area,
particularly for monitoring in the vadose
zone.
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SAMPLE COLLECTION AND FREQUENCY (continued)

NONGOVERNMENT
REFERENCES

Nielsen
1985
GW Monit. Rev.

Ross
1984
NWWA/APT
Proc.

Splitstone
1986
HMCRI Proc.

DESCRIPTION

The paper deals with sampling equipment
available for use in small-diameter ground
water monitoring wells. The devices
available are discussed in three broad
categories: grab mechanisms (including
bailers and syringe devices), suction-lift
mechanisms (including centrifugal and
peristaltic pumps), and positive-displacement
mechanisms (including gas-driven devices,
gas-operated bladder pumps, electric
submersible pumps, and gas-driven piston
pumps). The paper examines the operation,
advantages, and disadvantages of each type of
sampling device available.

Limited technical guidance for selection of
sampling equipment.

This article recommends obtaining four
independent samples, one per month, from RCRA
monitoring wells to replace the current
requirement of four replicate analyses of one
sample. For new hazardous waste facilities
under construction, it is recommended that
samples be obtained monthly to increase the
power of the statistical test by increasing
the baseline sample size at each well.

Good current guidance for alternatives to the
U.S. EPA's standard sample collection
requirements.

This paper recommends the collection of true
replicate, or independent, samples from each
RCRA ground water monitoring well by sampling
a well, allowing it to recover, and then
reevacuating and resampling to obtain a new
data set. The U.S. EPA's present method is
to sample one time and then divide the sample
into four containers for analysis. The
recommended collection in both upgradient and
downgradient wells will result in the
determination of a new background value for
each monitoring period.
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SAMPLE COLLECTION AND FREQUENCY (continued)

NONGOVERNMENT

_ REFERENCES DESCRIPTION
Spliitstone 1986 Good current guidance for alternatives to the
{continued) U.S. EPA's standard sample collection

reguirements.

RELEVANT STATE REGULAVIONS

The majority of states require replicate analyses of ground water
samples obtained adjacent to hazardous waste facilities.

In West Virginia, four independent sampies of ground water are
reguired from each RCRA monitoring well on a quarterly basis as opposed
to four replicate analyses of ground water samples. MNew Jersey
reguires at least monthly sampling of ground water at hazardous waste
facilities.
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SAMPLE PRESERVATION AND HANDLING

REGULATION
RCRA

40 CFR 264.97

40 CFR 265.92

GUIDE

86-LPA-5
TEGD

85-£PAY
Pract. Guide
for GW Samp.

83-E£PA-4

RCRA Permit Writ.

Manual GW Prot.

DESCRIPTION

Applicable to RCRA-permitted Tand disposal
facilities. Requires ground water monitoring
program to include consistent procedures and
techniques for sample collection,
preservation and shipment, analytical
procedures, and chain-of-custody control; and
appropriate sampling and analytical methods.

Applicable to RCRA land disposal facilities
operating under interim status. Requires
ground water monitoring program to include
consistent procedures and techniques for
sample collection, preservation and shipment,
analytical procedures, and chain-of-custody
control; and appropriate sampling and
analytical methods.

DESCRIPTION

Section 4.3 provides detailed information on
proper sample containers, sample
preservation, and special handling of samples
containing organics, metals, and field
blanks. Refers to B2~EPA-3 (SW-846) for
additional preservation methods.

Current regulatory guidance for compliance
with RCRA. Good technical guidance for this
topic area.

Section 2 discusses the field preparation,
storage, and handling of ground water
samples, including details on field
filtration of sampies.

Good technical guidance for this topic area.
Section 5.2 provides brief guidance for RCRA
permit writers for reviewing sample
preservation and shipment methods.

Limited technical guidance for this topic;
superseded by TEGD for compliance with RCRA.
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SAMPLE PRESERVATION AND HANDLING (continued)

GUIDE

83-EPA-T
Chem. Analysis
Hater/Wastes

82-EPA-1

Sample
Preservation
Water/Wastewater

82~EPA-3
Test Meth.
Solid Waste
Ski-B46

80-EPA-3
HW Leachate
SW-871

80-tPA-5
Enf. Consid.
HW Sites

DESCRIPTION

Contains test procedures approved for water
and waste monitoring under the Safe Drinking
Water Act (SDWA) and the CHA Mational
Pollutant Discharge Elimination System
(NPDES) program. The procedures address
preservation and handling for each sampling
parameter.

One of several optional technical guidance
dacuments prescribed in 40 CFR 141.23(f).
Good technical guidance for metals and
inorganic constituents.

Chapter 17 of this document discusses methods
of ground water sample preservation with
chemical addition being the most convanient
method. Tablas 17.1 and 17.2 provide
references, preservation methods, and storage
and holding procedures for different
parameters.

Some value as technical guidance for this
topic area.

Chapters 7, 8, and § present methods for the
analysis of iporganic, organic, and
miscellaneous parameters, respectively. for
each parameter, methods for sample
preservation and handling ares detailed.

Good technical guidance for this topic area.

Section 7.2.3 of this document discusses the
advantages and disadvantages associated with
refrigerating and/or adding preservatives

to leachate samples.

Some value as technical guidance for sample
preservation methods.

Section VI-4 details appropriate containers
and preservatives and shipping and storage
temperatures for environmental samples
requiring organic analysis and various other
chemical analyses.
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SAMPLE PRESERVATION AND HANDLING (continued)

GUIDE

80~EPA-S
(continued)

81-D0OE -1
Radiological
Surveillance
DOE

DOE Facility
HP Manuals

82-NRC-1
Disposal
Low-Level
Radiocactive
Waste

78-NRC-1

GW Elements
Uranium
Mining

DESCRIPTICN

Some value as technical guidance for this
topic area.

Reference 8 of this document lists various
preservative methods and permissible storage
times according to chemical species. Section
4.3.2.1 describes the numerous actions that
can occur inside sample containers which can
cause the removal of radioactivity from
solution.

Some value as technical guidance for handling
radicactive samples.

Technical guidance for compliance with DOE
orders, applicable to all monitoring
involving radicactive or mixed wastes. Each
DOE contractor facility has its own manual or
set of manuals. They include
facility-specific requirements for handling
and transfer of samples that contain
radioactivity.

Good guidance for complying with DOE
radiation protection orders when conducting
monitoring at DOE facilities.

Table A.2 in the appendix to this document
summarizes special sampling and handling
requirements for most of the parameters
included under organic, inorganic, and water
quality categories. This table also provides
guidance on containers, sample size,
preservation, and storage time.

Some value as technical guidance for this
topic area.

Table 4.3 provides specific requirements for
appropriate sample volume, container,
preservative, and holding time for numerous
inorganic analytical parameters.

Some value as technical guidance for this
topic area.
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SAMPLE PRESERVATION AND HANDLING (continued)

GUIDE

80-USGS-1
GW Data
Acquisition

NONGOVERNMENT
REFERENCES

Barcelona
1985
Ana, Chem.

Cheremisinoff
1984

Junbar
1985
&Y Monit. Rev.

DESCRIPTION

Chapter 5.0 of this document gives
information on selecting the type of
container, method of filtration, field
treatment, preservation, and storage of
samples depending on the particular
inorganic, organic, and radicactive
constituents to be determined.

Some value as technical guidance for this
topic area.

=

ESCRIPTION

|

This paper provides the vesults of laboratory
sorption experiments which were conducted
with five common flexible tubing materials to
determine the impact of sorpiive bias for
chlovoform, trichioroethyliene,
tirichloroethane, and tetrachloroethylene.

The main conclusion of the paper was that
tubing made of Teflon showed the least
absorption and leaching problems and should
be the tubing materizl of choice for detailed
organic sampling purposes.

Good technical quidance for selecting
sampling materials.

Table 6-2 provides information on sample
containers, volume requirements, preservation
techniques, holding times, and standard
methods of analysis. Different steps which
must be takern to ensure propsr samplie
handiing are 2150 coverad.

Gocd technical guidance for this topic area.

The paper describes a set of anomalies
encountered during well monitoring, including
abnormally high pH values, detectable
tetrahydrofuran {THF), detectable
trihalomethanes {THM), ang
cross-contamination during sampling for
volatiie organics. The article describes the



105

SAMPLE PRESERVATION AND HANDLING (continued)

NONGOVERNMENT
REFERENCES DESCRIPTION
Dunbar 1985 specific anomalies and their corresponding
(continued) causes. Suggestions for minimizing such
anomalies are also given.
Good technical guidance for subject area.
Everett Chapter III, Section 5, contains recommended
1580 sampling volumes, preservatives, and holding

times for organic and inorganic chemicals and
radiological and bacteriological samples, and
refers the reader to Methods for Chemical
Analysis of Water and Wastes (83-EPA-T).
Extensive bibliography provided for
additional references.

Some value as technical guidance for this
topic area.
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SAMPLING QUALITY ASSURANCE AND CHAIN OF CUSTODY

REGULATION

10 CFR 50 Appendix B

NWPA

10 CFR 60.151

10 CFR

60.152

264.97

40 CFR 265.92

40 CFR 761.75(h){(6)(111)

DESCRIPTION

Applicable to NRC-licensed nuclear power
plants and fuel reprocessing plants.
Establishes comprehensive qualiity assurance
requirements for the design, constiuction,
and operation of these facilities.

Requires a quality assurance program for all
systems and components important to safety,
design, and characterization of wastie
isolation barriers at high-level radioactive
waste repositories operated by the BOE and
licensed by the NRC.

Reguires DOE to impliement a quality assurance
pregram at high-level waste disposal sites

based on criteria of 10 CFR 50, Appendix B -
Quality Assurance Criteria for Nuclear Power

Plants and Fuel Reprocessing Plants.

Applicable to RCRA-permitied land disposal
facilities; reguires ground water monitoring
program to include consistent procedurss and
techniques for sample collection,
preservation, and shipment; analytical
procedures; chain-of-custody control; and
appropriate sampling and analytical methods.

Applicable to hazardous waste land disposal
facilities operating under interim status;
requires ground water monitoring program to
include consistent procedures and techniques
for samplie collection, preservation, and
shipment; analytical procedures;
chain-of-custody control, and appropriate
sampling and analytical methods.

Requires records of sampling and amnalysis at
¢ land disposal facilities to be maintained
per 761.180(d)(1).
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SAMPLING QUALITY ASSURANCE AND CHAIN OF CUSTODY (continued)

REGULATION

40 CFR 761.180(d)

GUIDE
86-EPA-5
TEGD

85-EPA-1
Pract. Guide
for GW Samp.

83-EPA-1
Guide to
Matl. Selection
ISWS-327

83-EPA-4
RCRA Permit Writ.
Manual GW Prot.

83-EPA-10
Int. Guide/
QA Plans

DESCRIPTION

Specifies requirements for the collection and
maintenance of monitoring and disposal data
at PCB land disposal facilities.

DESCRIPTION

Section 4.4 provides information on sample
labeling and maintenance of a field logbook
and chain-of-custody record. Section 4.6.1
provides recommendations for a field quality
assurance/quality control program as part of
the facility's sampling and analysis plan.

Good technical guidance for this topic area.

Section 1 presents a general discussion of
sampling accuracy, precision,
detection/quantitation limits, and
completeness. Section 2 presents details on
the use of field blanks, standards, and
quality assurance, and provides a sample
chain-of-custody form.

Good technical guidance for this topic area.

Section 7 discusses potential sources of error
during ground water monitoring and how they
may be minimized.

Some value as technical guidance for this
topic area.

Section 5.4 discusses chain-of -custody
procedures which should be specified in a
RCRA permit.

Good technical guidance for this topic area.

This document describes the elements of
quality assurance plans required for all U.S.
EPA-related measurement or monitoring
projects, including sampling procedures,
sample custody, and analytical procedures

Required procedures for U.S. EPA project
applicants but also useful as general
guidance for this topic area.
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SAMPLING QUALITY ASSURANCE AND CHAIN-OF-CUSTODY (continued)

GUIDE

82-EPA-T

Sainple
Preservation
Water/Wastewater

Soiid Waste
SW-846&

80-EPA-3
HW Leachate
SW-871

80-EPA-5
Enf. Consid.
HW Sites

83-DOE-1
Effluent Radiological
Meas. DOE

DESCRIPTICN
Section 15.2 outliines chain-of-custody
procedures, inciuding sample custody, field
custody, and transfer of custody and
shipment. Figure 15.3 shows a blank
chain-of-custody form. The document suggestis
saimple tags, field shsets, and a notehaonk to
be kept of significant fiald events.

Some value as technical guidance for this
topic area.

Section 1.3 presents details on the
documentation of chain-of -custody procedures
and numerous examples of chain-of-custody
forms.

Good technical guidance for this topic area.

Section 7.2.3 recomends adequate
recordkeeping and use of proper sample
containers. It also suggssts that a detailed
sampling plan he developed prior to any
sampling operations.

Limited technical guidance for this topic
area.

Section VIII of this document presents an
outline for maintenance and documentation of
sample possession. The outline covers sample
custody, field custody procedures, and
transfer of custody and shipment. Figure
VITI-3 shows an example of a blank

chain-of -custedy form.

Some value as technical guidance for this
topic area.

Section 6.3 covers guality control for
sampling, and refers reader to other documents
for establishing written sampling procedures
and agueous sample preservation methods.

Limited technical guidance for this tepic
area.
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SAMPLING QUALITY ASSURANCE AND CHAIN-OF-CUSTODY (continued)

NONGOVERNMENT
REFERENCES

Cheremisinoff
1984

Everett
1980

Guswa
1984

DESCRIPTION

A detailed 1ist of proper recordkeeping and
guidelines for maintaining a legally
acceptable chain of custody are listed in
Section 6.

Good technical guidance for this topic area.

Chapter III, Section 5, briefly describes
chain-of-custody procedures from sampling
preparation to sample collection. Recommends
that a minimum number of persons handle
samples, field blanks be obtained, log books
be maintained, and pictures of the sampling
point be taken.

Some value as technical guidance for this
topic area.

A quality assurance/quality control plan is
outlined on Page 24. Eleven areas covered by
a quality assurance/quality control program
are listed.

Some technical guidance for designing quality
assurance/quality control plans.



ANALYTICAL PROCEDURES

REGULATION

40 CFR 136.3

40 CFR 141.23

AQ CFR 141.24

40 CFR 141.25

40 CFR 141.27

40 CFR 141.28

SDWA

40 CFR 144.28(g)

110

Prescribes 1ist of approved test procedures
for parameters required to be analyzed
pursuant ic the NPDES program and

40 CFR 761.75 (land disposal facilities
containing PCB).

Applicable to public water systems utilizing
ground water and/or surface water sources;
prescribes sampiing freguency and anaivtical
procedures for inorganic chemicals. Requirves
communities using only ground water as
drinking source to repeat organic analyses
every three years. Establishes procadures
for notification of state fTor exceedances of
MClLs. Specifies analytical methods for
inorganics.

Prescribes sampling and analytical procadures
for organic chemicals (other than THM).
Surface water users must determine compliance
with organic MCis using specific methods.
Communities using only ground water must
complete analyses per state reqguirements.

Prescribes aralytical methods for
radicactivity monitoring and gives detection
Timits for MCLs.

Prescribes procedure for obtaining permission
from the state and U.S. EPA to use an
alternate analytical technique.

Reguires that only state-approved
laboratories may be used for determining
compliance with monitoring and analytical
requirements (with several exceptions).

Applicable to Class I, II, or III hazardous
waste injection wells. Specifies that
anailytical procedures of Table 1 of

40 CFR 136.3 or of Appendix I1II of 40 CFR 2561
must be used for the monitoring of injected
fiuids.
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ANALYTICAL PROCEDURES (continued)

40 CFR 264.97

40 CFR 265.92

40 CFR 761.75(b)(6) (i)

GUIDE

86-EPA-4
Appendix VIII
Guide

86-EPA-5
TEGD

DESCRIPTION

Requires RCRA-permitted land disposal
facilities to have a ground water monitoring
program which includes consistent procedures
and techniques for sample collection,
preservation and shipment; analytical
procedures; chain-of-custody control; and
appropriate sampling and analytical methods.

Requires RCRA land disposal facilities
operating under interim status regulations to
have a ground water monitoring program which
includes consistent procedures and technigues
for sample collection, preservation, and
shipment; analytical procedures;

chain-of -custody control; and appropriate
sampling and analytical methods.

Applicable to land disposal sites containing
PCB materials; requires analytical procedures
1o comply with those specified in 40 CFR 136.

DESCRIPTION

This document presents the U.S. EPA's latest
views on the analytical potential of each of
the RCRA Appendix VIII constituents and
provides guidance for RCRA permit writers on
requiring these analyses.

Represents current U.S. EPA requlatory policy
(not necessarily followed by state RCRA
officials). Good regulatory guidance for
compliance with RCRA. Some value as general
technical guidance for this topic area.

Section 4.5 provides general information on
addressing analytical procedures in the
sampling and analysis plan of a RCRA Part B
permit application.
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ANALYTICAL PROCEDURES (continued)

GUIDE

86 -EPA-5
(continued)

B5-EPA-16
cLp
Inorganic
Protocol

85-EPA-1T
CLP
Organic
Pratocol

83-EPA-4
RCRA Permit
Writ. Manual
GW Prot.

83-E£PA-T

Chem. Anaiysis

Water/Wastes

DESCRIPTION

Current technical guidance for RCRA
regulatory compliiance. Limited technical
guidance for this topic area.

This document describes standard protocol to
he followed by laboratories performing
analysis of inorganic substances under the
U.S. EPA Contract Laboratory Program (CLP).
Exhibit D prescribes the analytical
procedures to be used by the contractors
using inductively coupled plasma emission
spectroscopy; flame, flameless, and cold
vapor atomic absorption speciroscopy; and
others.

Good technical guidance for compliiance with
U.S. EPA's CLP reguirements for inorganic
analysis.

This document prescribes standard protocol to
hbe followed by laboratories performing
organic chemical analysis under the U.S. EPA
CLP. Exhibit D gives the specific analytical
procedires to be ussd by the contractor,
inciuding instructions for sample
preparation, gas chiromatographic screening,
mass spectrometric identification, and data
evaluation.

Good technical gquidance for compliance with
U.S. EPA's CLP requirements for organic
analysis.

Section 5.3 provides guidance for specifying
analytical procedures in a RCRA permit.
Includes 1ists of Appendix VIII constituents
which are unstable in water and for which
there are no specific analytical methods
available.

Good technical guidance for this topic area.
Contains test proceduires approved for water

and waste monitoring under the SDWA and CWA
NPDES prodgram.
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ANALYTICAL PROCEDURES (continued)

GUIDE DESCRIPTION
83-EPA-T One of several optional technical guidance
(continued) documents prescribed in 40 CFR 141.23(f).

Good technical guidance for analysis of
metals and inorganics.

82-EPA-3 This document covers the determination of RCRA
Test Meth. Solid hazardous waste characteristics and approved
Waste SW-84¢ methods for organic and inorganic analyses.

Current technical guidance for regulatory
compliance with RCRA. Good general technical
guidance for analysis of solid waste and
wastewater samples.

Ti-EPA-2 Discusses analytical methods to be used for
GW Monit. leachate analysis and refers reader to
Solid Waste American Public Health Association (APHA),
Fac. SW-611 ASTM, and B3-EPA-7 for additional analytical

methods. Includes short discussion of the
advantages and disadvantages of field testing
and mobile laboratories.

Some value as general technical guidance for
this topic area.

75-EPA-] Prescribes radiochemical procedures for
Int. Rad. determining radionuclide concentrations in
Meth. D.W. drinking water. The nuclides addressed are

those for which the U.S. EPA has established
MCLs under the interim primary drinking water
standards.

Mandatory technical guidance for compliance
with 40 CFR 141.25(a), unless an optional
method s used.

73-LPA-1 Contains comprehensive procedures for the
HASL Procedure analysis of radionuclides. Section A
Manual includes a general discussion of the

fundamentals of radiocactivity, particle
counting, and counting statistics. Section B
covers sampling techniques. Procedures for
the field measurement of radionuclides are
discussed in Section C. Section D covers
radjochemical and radiometric analyses, and
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ANALYTICAL PROCEDURES (continued)

GUIDE

F3-EPA-1
(continued)

T3-EPA-2
Anal. Reactor
Solutions

85-NRC-1
GW Contam.
Uranium Mining

82-NRC-
Disposal Low-Level
Radioactive Hastie

DESCRIPTION

Section E presents detailed chemical
procedures for an extensive list of
radionuclides.

One of several optional sources of technical
guidance prescribed in 40 CFR 147.25(b).
Good technical guidance in this topic area.

This document presents 38 methods that have
been found appropriate by the U.S. EPA for
measuring radionuclides in coolant and
wastewater at nuclear power stations. The
authors recommend that, considering the
various waste streams generated and the
wide-ranging concentrations of radionuclides
and chemical constituents, analytical samples
may require additional treatment to sffect
desired decontamination. For =ach method,
the principie of the methed is given,
followed by the reguired reagents,
step-by-step procedures, calculations, and
method of confirmation.

Mandatory guidance for regulatory compliance
with 40 CFR 741.25(b). Good technical
guidance for analysis of radionuclides.

The section entitled Analvytical Methods
describes the analytical procedures used by
researchers during their study of in situ
uranium mining. General description only;
specific methods not given.

Some value as technical guidance for this
topic area.

The appendix to this document describes tests
for over 100 waste site characterization
parameters, including physical and chemical
properties and radioactivity. Discusses test
methods, equipment reguiremants, and
additional references.

Good technical guidance for this topic area.
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ANALYTICAL PROCEDURES (continued)

GUIDE

81-USGS-1
GW Sample
Collection Guide

80-USGS-1
GW Data
Acquisition

79-USGS-1
Inorganics in
Water/Fluvial

84-0TA-
Protecting GW

NONGOVERNMENT

__REFERENCES

APHA
1985

DESCRIPTION

Contains procedures for the preparation and
field analysis of certain parameters during
ground water sampling.

Good technical guidance for this topic area.

Section 2.G.2 describes on-site measurements
of unstable constituents. This discussion
includes descriptions of methods and
equipment for various tests such as pH,
specific conductance, temperature, and
dissolved oxygen.

Some value as technical guidance for this
topic area.

Contains detailed procedures for the
laboratory analysis of inorganic contaminants
in water and fluvial sediment. Update and
expansion of 1970 version of this document.

One of several optional sources of technical
guidance prescribed in 40 CFR 141.23(f).
Good technical guidance for this topic area.

Chapter 5 discusses detection of contaminants
in ground water; outlines analytical

methods for measuring organics, inorganics,
radionuclides, and microorganisms; and
discusses the limitations of some methods.

Good general summary of anaiytical methods
for various ground water contaminants.

DESCRIPTION

Contains widely used standardized test
procedures for all types of pollutants,
including organics, microbial contaminants,
and radioactivity.
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ANALYTICAL PROCEDURES (continued)

NONGOVERNMENT
REFERENCES

APHA 1985
(continued)

ASTHM
1978

Guswa
1984

TAEA
1981

DESCRIPTION
One of several optional saurces of tachnical
quidance prescribed in 40 CFR 141.23(f) and
141.25(a}). Good general technical guidance
for water quality monitoring.

This manual is a concise reference source on
water, covering numerous subjects ranging
from water supply principles and industrial
wastewater treatment to Lhe measurement of
radicactivity. Chapter 11 discusszs general
procedures for measuring organic, inorganic,
radiological, and bacteriological paramsters,
and refers to other sources for detailed
anaiytical methods.

Some value as genevral background information
on wateir analysis. One of several optional
technical guidances prescribed in

40 CFR 141.23(f).

General amalytical technigues are raviewed on
Pages 221 through 235; discussion includes
the advantages and disadvantages of each
analytical method.

Good technical guidance for this topic area;
written for technical personnel whe are not
familiar with moderr analylical technigiies.

Describes and discusses some procedures for
analysis of inorganic chemicals,
radionuclides, and microorganisms in water
and sediment.

Some value as technical guidance for this
topic area.
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LABORATORY QUALITY ASSURANCE

REGULATION

NWPA

10 CFR 60.151 and

60.152

DOE ORDER

5700.6A

GUIDE

86-EPA-5
TEGD

B5-EPA-]
Pract. Guide
for GW Samp.

85-EPA-16
cLp
Inorganic
Protocol

DESCRIPTION

Applicable to high-level radiocactive
repositories operated by the DOE and licensed
by the NRC; requires DOE to implement a
quality assurance ({QA) program based on
criteria of Appendix B of 10 CFR 50.

DESCRIPTION

States that DOL laboratories and contractors
are expected to establish and maintain QA
programs. Where available, nationa)

consensus QA standards are to be applied (as
selected by the DOE cognizant program
secretarial offices). For nuclear projects,
American National Standards

Institute/American Society of Mechanical
Engineers (ANSI/ASME) NQA-1 standards should
be utilized to meet requirements of 10 CFR 50.

DESCRIPTION

Section 4.4.6 discusses the maintenance of a
laboratory logbook for incoming samples, and
Section 4.6.2 provides recommendations for a
laboratory quality assurance/quality control
(QA/QC) program.

Some value as technical quidance for this
topic area.

Section 1 presents steps for establishing a
laboratory quality control program and
includes a 1ist of sources of analytical
error.

Some value as technical guidance for this
topic area.

This document describes standard protocel to
be followed by laboratories performing
analysis of inorganic substances under the
U.S. EPA Contract Laboratory Program (CLP).
Exhibit £ presents QA/QC procedures to be
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LARBORATORY QUALITY ASSURANCE (continued)

Guib

ndl

B5-EPA-16
(continued)

85-EPA-1T
cLp
Organic
Protocol

83-t.PA-S
RCRA Permit
Writ. Manual
GW Prot.

83-EPA-10
Int. Guide/
QA Plans

DESCRIPTION
followed by contractors, including
equipment calibration and VA“1f1cat%oﬂ,
preparation blank analysis, duplicate samgle
analysis, and others. Refers reader 1o
19-EPA-3 (QC Water/Wastewater Labs) for

additional information.

Good technical giuidance for compiiance with
U.S. EPA's CLP yequirements for inorganic
analysis.

This document describes standard protocol to
be followed by laboratories perfarming
analysis of organic chemical ana ‘ycis unde

the U.S. EPA CLP. Exhibit E present gaﬂﬁral
QA/QC considerations for COﬂt(aCLOrb,
inciuding standard operating procedures,
organization and personnel, facilities and
equipment, and others. Specific QA/QC
reqguirements incliude eguipment calibration,
reagent blank analysis, surrogate spike
analysis, and others. Examplies of laboratory
evaluation checklists are provided.

Good technical guidance for compiiance with
U.S. EPA's CLP requirements for organic
analysis.

Section 5.3.2 presents criteria for the
evaluation of laboratories proposed by RCRA
permit applicants. Refers to 79-EPA-3 for
information on quality control in
laboratories.

Good general guidance for this topic area.

This document describes the elements of

QA plans required for all U.S. EPA-related
measurement or monitoring projects, including
sampling procedures, sample custody, and
analytical procedures.
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LABORATORY QUALITY ASSURANCE (continued)

GUIDE

83-£PA-10
(continued)

19-EPA-3

QC Water/Wastewater

Labs

19-EPA-4
129 Priority
Pollutants

77-EPA-2
GlW Monit.
Soiid Waste
Fac. SW-611

79-USGS-1

Inorganics
in Water/

Fluvial

84-0TA-)
Protecting GW

DESCRIPTION
Required procedures for U.S. EPA project
applicanls but also useful as general
guidance for this topic area.

Chapter 1 discusses the importance of quality
control and following chapters address
quality control of laboratory services,
instrument selection, glassware, data
handling, radiochemistry, and other topics.

Good technical guidance for this topic area.

Provides a comprehensive description of
laboratory quality control procedures and
analytical and extraction procedures for the
analysis of pesticides and related compounds,

Good technical guidance for this topic area.
(Although pesticide analysis may not be
directly relevant, most of the information
presented can be applied to other types of
analyses as well.)

Section 7.9 briefly discusses the importance
of laboratory quality control. Refers reader
to 79-EPA-3.

No technical or requlatory gquidance for this
topic area.

Contains a discussion of laboratory quality
control, including accuracy of analysis,
documentation of procedures, and basic
laboratory requirements.

Some value as general technical guidance for
this topic area.

The use of QA/QC programs to minimize
uncertainties of analytical results is
discussed in Chapter 5.

Some value as general guidance for this topic
area.
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LABORATORY QUALITY ASSURANCE (continued)

RELEVANT STATE REGULATIONS

Wisconsin is one state which requires certification for commercial
laboratories and registration of in-house laboratories which analyze
samples from environmental monitoring programs. Laboratories reguired
to be certified or registered must follow minimum criteria for test
methodology, alternate methodologies, reference sample testing, quality
control, and record maintenance. Certification and registration must
be renewed annually.



REPORTING OF DATA

REGULATION

>

EA

|

10 CFR 20.4 and 20.5

SOWA

40 CFR 144.28(h)

40 CFR 1486.13(cy,
146.23(c¢), and
146.33(¢)

RCRA

40 CFR 264.98(d)

40 CFR 264.98(h)(11)

40 CFR 2564.99(¢)(3)

40 CFR 264.99(d)
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DESCRIPTICN

Prescribes standard units for the measurement
of radioactivity at all facilities licensed
by the NRC.

Applicable to Underground Injection Control
(UIC) programs administered by states.
Specifies the applicable reporting
requirements for the monitoring of injected
fluids in Class I, II, and TII underground
injection wells.

Applicable to UIC programs administered by
states. Specifies reporting requirements for
Class I, II, and III injection wells,
respectively.

Reguires RCRA-permitted land disposal
facilities which have a detection monitoring
program to express ground water quality data
in a form appropriate for the statistical
determination required under 40 CFR
264.97(h). (See Evaluation of Data.)

Requires background values in a detection
monitoring program to be expressed in a form
appropriate for the statistical determination
required under 40 CFR 264.97(h).

Requires RCRA-permitted land disposal
facilities which have a compliance monitoring
program to express background values in a
form appropriate for the statistical
determination required under 40 CFR 264.97(h).

Requires RCRA permiited Tand disposal
facilities which have a compliance monitoring
program to express ground water quality data
from each well at the compliance point in a
form appropriate for the statistical
determination required under 40 CFR 264.97(h).
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RCRA

40 CFR 265.94 Applicable to RCRA facilities operaling under
interim status regulations; reguires certain
procedures and freguencies for the reporting
of ground water monitoring data to the U.S.
EPA.

DOE_ORDERS DESCRIPTION

5484.1, Chapter III.4.b Appiicable to all DOE and DOE contractor
operations. Describes contents and format of
annual environmental monitoring report.

(Form DOEL F 5821.1, Annual Effiuent Data
Form.)

5484 .1, Chapter 1I11.4.c Describes contents and format of annuai
environmental summary (applicable to those
DOE operations which are exempt from
Environmental Management Report).

5484 .1, Chapter II1.4.d Prescribes units and format to be used for
reporting data.

5484 .1, Chapter III.S5.d General reguirement that monitoring and
reporting be adequate for preparation of
annual radiocactive release summaries.

GUIDE DESCRIPTICN
86-EPA-3 Chapter 3 of this document shows how the
STORET EPA's STORET data management system can be

utilized to organize data for a RCRA ground
water monitoring program.

Good technical guidance for organization of
monitoring data.

85-EPA-5 Section 4.7 provides information on data

TEGD reporting, including "less than" values,
significant digits, missing values,
"outliers," and proper units. Section 5.1
recommends the use of standardized data
reporting sheets for reporting data as
required by 40 CFR 265.94 and refers reader
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REPORTING OF DATA (continued)

GUIDE

86~ELPA-5
(continued)

B4-EPA-2
Permit App.
Guide HW
Facilities

T6-EPA-3
Monit. GW:
Data Mgt.

NONGOVERNMENT
REFERENCES

Everett
1980

Liggett
1985
ASTM STP867

DESCRIPTION

to the U.S. EPA memo of November 30, 1983,
"Guidance on Implementation of Subpart F
Requirements for Statistically Significant
Increases in Indicator Parameter Values."

Current regulatory guidance recommended for
RCRA compliance. Good general technical
guidance for this topic area.

Section 9 provides guidance for RCRA permit
applicants for complying with RCRA ground
water monitoring requirements and includes
example format sheets for the reporting of
ground water data.

Good technical guidance on reporting
formats. Current regulatory gquidance for
RCRA interim status facilities.

This document discusses the requirements of
data management information systems for
ground water quality monitoring programs and
evaluates the existing federal systems of
STORET, WATSTORE, and NAWDEX.

Limited value as technical guidance for this
topic area.

DESCRIPTION

Chapter IV covers ground water data
management, presents formats for the handiing
of data, and describes the STORET, WATSTORE,
and NAWDEX data management systems.
Recommended approaches to data collection,
communication, storage, processing, and
retrieval are presented. The final section
recommends specific changes to the existing
STORET data systems.

Good general technical guidance for data
management.

This article recommends that laboratories
include measurements on various blanks and
calibration standards instead of reporting
results as "none detected." For linear data
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NONGOVERNMENT
REFERENCES DESCRIPTION
Liggett 1985 reduction, it suggests subtracting the
{continued) background value from the response and

reporting the result even if it is negative.

Good current technical guidance for alternate
methods foir evaluating monitoring data.



EVALUATION OF DATA

REGULATION

>

EA

|

40 CFR 192.32(a)(2)

PHSA
40 CFR 147.23 and
141.24

40 CFR 141.25(d) and
141.26

RCRA

40 CFR 264.97(h)

40 CFR 264.98(g)

40 CFR 264.99(h)

40 CFR 265.93(b)
and (c)
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DESCRIPTICN

Requires that a detection meonitoring program
(40 CFR 264.98) be established at designated
uranium or thorium mill tailing depository
sites. (See RCRA 40 CFR 264.98(g) below.)

Applicable to public water systems; specifies
the methods for determining exceedance of the
MCLs for inorganic and organic chemicals.

Applicable to public water systems; specifies
the methods for determining compliance with
MCLs for radicactive contaminants.

Applicable to RCRA-permitted land disposa)
facilities; specifies procedures for using
the Behrens-Fisher Student's t-test in
determining compliance with ground water
quality standards and gives requirements for
aiternate statistical methods (refers to Part
264, Appendix IV - Tests for Significance).

Requires that RCRA facilities with detection
monitoring programs follow the Student's
t-test or an equivalent alternate statistical
procedure prescribed in 40 CFR 264.97(h).

Requires that RCRA facilities with compliance
monitoring programs follow the Student's
t-test or an equivalent alternate statistical
procedure prescribed in 40 CFR 264.97(h).

Applicable to RCRA land disposal facilities
operating under interim status standards;
specifies that statistical procedures be
followed to determine significant increases
over background levels (refers to 40 CFR 265,
Appendix 1V).
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REGULATION

1€

ERCLA

40 CFR 300.68

86-EPA-S
TEGD

g5-EpPA-2
Rem. Act.
Hid Sites

DESCRIPTION

Applicable to U.S. EPA "Superfund" sites;
presents factors for evaluating alternatives
for remedial actions based on gathered data.

DESCRIPTION

Chapter 5 addresses the statistical analysis
of detection monitoring data as required by
RCRA regulations. Section 5.2 gives
recommendations for the selection of t-tests
and their use and discusses the components of
variability in background wells and the
handling of false positive resulis.
Information is also presented regarding the
manipuiation of nonnormally distributed data
points. Section 5.3 briefly discusses the
statistical analysis of background data.
Section 5.4 gives guidance on statistical
comparisons of backaround data with
downgradient data and subseguent background
sampling data and explains when assessment
monitoring must be recommended. Section 6.6
contains a brief discussion of the use of
computer models 1in assessing contaminant
migration. Section 6.10 describes procedures
for evaluating data collected in the
assessment monitoring phase, including the
proper listing of data, statistical
tabulation, and data simplification. Section
6.11 presents procedures for determining the
rate of migration.

Current technical guidance for RCRA
regulatory compliance. Good technical
guidance for this topic area.

Volume 3 of this document provides detailed
guidance on the use of numerical models of
subsurface controls for remedial actions.
Subsurface modeling parameters are divided
into two categories: (1) flow-reslated
parameters, including dispersivity, porosity,
bulk density, sorption, and degradation rate
and (2) transport-related parameters.
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GUIDBL.
85-EPA -2
(continued)

85-EPA-3

GW Monit/Stat.
Proc. HW
Facilities

85-E£PA-1T
RCRA GW
Mont. Guide

84 -ELPA-4

Rem.
Investigations
Guide

DESCRIPTION

Good technical guidance for subsurface
modeling.

This report describes statislical procedures
for designing ground water monitoring
programs and statistical analyses of
monitoring data for determining the presence
of contamination. The recommended long-term
monitoring technique is to use comparisons of
each well over time, combined with a
graphical procedure for determining whether
the current average concentration is above or
below a set of control limits established for
that well. The report presents a
step-by-step procedure for using the
graphical techniques, tolerance limits, tests
for trends, and control charts to determine
Teakage at hazardous waste facilities.

Good technical guidance for use of alternate
statistical tests at RCRA facilities; may
also be useful for other facilities.

Section 3.1.5 compares the statistical
evaluations of detection monitoring data
required under 40 CFR 264 and 265, and
Section 3.2.4 discusses statistical
evaluations of compiiance monitoring data.

Current regulatory guidance for RCRA
compliance. No technical guidance for this
topic area.

Chapter 3 preovides guidance on developing
sampling plans for remedial investigations at
CERCLA sites, including the evaluation of
existing data, and Chapter 4 covers the
management of data obtained during this
investigation.

Good guidance for regulatory compliance with
CERCLA. Good technical gquidance for this
topic area.
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GUIDE
83-EPA-3
Stat. Proc.

GW Modeling

83-EPA-4
RCRA Permit
Writ. Marual
Gid Prot.

83-EPA-6
Risk Assmnt.
RCRA Landfiil

79-EPA-4
129 Priority
Poilutants

DESCRIPTION

This report compares three versions of the
Student's t-test statistical procedures
required for RCRA interim status facilities.
It was found that the Cochran's test and
equal-variance t-test have high false
positive rates and the test based on
quarterly averages of analytical replicates
may have too large a false negative rate.
Until the U.S. EPA revises the present
statistical tests, the report recommends
using the Cochran's test and the average
replicate test in tandem, and those data sets
failing both tests should be given highest
priority.

Good technical guidance for statistical
analyses of ground water monitoring data.

Chapter 6 provides a detailed discussion of
the factors that must be considered when
reviewing proposed statistical procedures.
Sections 8.2.2, 8.3.5, 9.2.1, 9.4.5, and
10.4.4 provide guidance in specifying
statistical procedures appropriate for the
various RCRA ground water monitoring programs.

Good technical guidance for this topic area;
partially superseded by TEGD for RCRA
compliance.

Section 3 discusses exposure assessments for
hazardous waste landfills, including data
requirements and the development of ground
water, runoff, and air dispersion models.

Good technical guidance for this topic area.

Presents detailed information on the aguatic
transport and fate of pollutants (identified
in Section 307(a){1) of the 1977 CWA) which
may be useful in evaluating or modeling
ground water contamination.
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GUIDE
16-EPA-4
(continued)

18-t PA-]
Contam.
Potential
Surface
Impound.

85-DOE-
Model Code
Selection
Vol. 1 ang 2

83-DOE-1
Effluent Radiological
Meas. DODE

85-NRC-2
Radionuclide
Migration GW

DESCRIPTION

Good technical gquidance for determining
significance of contamination.

The SIA evaluation system separates two
phases of impoundment evaluation: (1) the
rating of the ground water contamination
potential itself and (2) the rating of the
relative magnitude of potential endangerment
to current users of underground drinking
water sources. Several specific
hydrogeologic and spatial factors are given
numerical values, resulting in an overall
ranking of impoundment sites.

Some value as guidance for evaluating
monitoring needs at surface impoundments.

This document was designed to assist ground
water modelers in selecting transport codes
for assessing the performance of shallow land
burial facilities for low-level racdioactive
waste. Volume 1 presents nine key steps for
developing successful simulation models and
presents numerous recommendations such as the
use of proven codes and the enlistment of the
aid of professional modelers. Volume 2
contains four special test case examples
using the guidelines established in

Volume 1. Although the document addresses
radioactive waste burial sites, much of the
modeling information would apply to other
types of land disposal facilities as well.

Good technical guidance for the use of
computer models.

Section 7 details methods of data analysis
and statistical treatment to detect trends
and resolve any anomalies.

Good technical guidance for this topic area.
Describes radionuclide migration in ground

water observed at several low-level
radioactive waste disposal sites. Presents
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GUIDE

85-NRC-2
(continued)

82-NRC-1
Disposal Low-Level
Radioactive Waste

82-NRC-2
GW Flow Unsaturated
Zone

NONGOVERNMENT
REFERENCES

Bachmat
1980

DESCRIPTION

results of studies performed to determine the
behavior of the radionuclides in ground water
and describes attempts to model observed
behavior.

Good technical guidance for the evaluation of
radionuclide data.

The appendix of this document discusses the
evaluation of ground water systems by using
cross sections and contour maps.

Limited technical guidance for this topic
area.

Appendices D and E contain detailed summaries
of selected modeling codes which include
specific descriptions of each of the codes,
assumptions, simplifications, major
variables, applicability, limitations,
validity, and completeness.

Good technical guidance for computer madeling
of flow in the unsaturated zone.

DESCRIPTION

This report discusses all types of ground
water models and their applications in the
management of water resource systems.
Attention is focused on the kinds of wmodels
that have been developed and their specific
and general roles in management. The
availability of the models and the
information, data, and technical expertise
needed for their operation and use are also
discussed. The appendix contains various
tables describing the 250 models covered by
the survey.

Some value as technical gquidance for ground
water modeling.
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NONGOVERNMENT
REFERENCES

Bouwer
1978

Campbell
1985
GW Monit. Rev.

Cheremisinoff
1984

fried
1975

Gliet
1985
Env. Sci. Tech

DESCRIPTION

Chapter 7 presents an analysis of data for
underground flow systems. The simpler
systems are analyzed mathematically, while

more complex flow systems are described using

physical, analog, or numerical models.

Good overall technical guidance for this
topic area.

This paper describes a system consisting of a
checklist of criteria, grouped into four major

categories, which can be applied to

laboratory or field measurements. Two tables

summarize the data evaluation systems used
for field and laboratory data.

Good general technical guidance for this
topic area.

This book was prepared as a guide in the
development, use, and limitations of ground
water models for predicting movement of
contaminated leachate plumes located near
solid waste disposal facilities.

Good technical guidance for use of ground
water models.

The book stresses mathematical modeling.
Several case histories of aquifer pollution
are given and a broad overview of
mathematical ground water modeling is
provided.

Good technical guidance for ground water
modeling.

This paper deals with analyzing data sets
which contain a reasonable percentage of
"below detection 1imit" entries. Several
possible estimators are proposed and tested
via simulation. "Fill in with expected
values” was shown to be the best estimator.



132

EVALUATION OF DATA (continued)

NONGOVERNMENT
REFERENCES

Gliet 198%
(continued)

Greenhouse
1985
Gl Monit. Rev.

Guswa
1984

Javande]
1984

DESCRIPTION
Good technical guidance for statistical
approaches for analyzing small normal data
sets with detection limits.

This paper discusses two broad geophysical
appiications, monitoring and mapping, both of
wiich identify contaminated ground water
because of the enhanced elecirical
conductivity associated with abnormally high
concentrations of dissolved solids. A
fictitious landfill is used to illustrate
design possibilities and to provide
perceptions which may be of interest when
considering geophysical monitoring.

Limited technical guidance on geophysical
evaluation methods.

Part TII presents a methodology for rapid
assessment of potential ground water
contaminants under emergency response
conditions. Several steps used in evaluating
ground water contamination data are listed,
and detailed assessments of contamination
prohlems are given.

Good technical guidance for assessment of
data in potential ground water contamination
cases involving emergency response.

Reviews the characteristics, uses, and
limitations of analytical, semiamalytical,
and numerical methods for assessing and
predicting the extent and implications of
subsurface contamination. Limited to methods
for medeling nonreactive transport. Includes
several examples of applications, and
provides computer code listings for specific
analytical and semianalytical methods
discussed in the text. Intended as a
practical guide to the selection of
mathematical models and the application of
the simpler (i.e., nonnumerical) techniques.
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NONGOVERNMENT
REFERENCES

Javandel 1984
(continued)

Liggett
1985
ASTM STP867

Marino
14982

Matthess
1982

DESCRIPTION

Good current technical guidance on techniques
for evaluating the consequences of ground
water contamination and need for corrective
action in situations where monitoring data
indicate that contaminants are present.

This paper proposes that ground water
monitoring designs for evaluation of ground
water data incorporate separation of the
contamination of interest from the
background, use of independent replicates to
assess sampling and measurement error, and
the reporting of intermediate laboratory
results where analytical results would
otherwise indicate none detected. Such an
integrated design is proposed for monitoring
total organic halides. This paper also
illustrates some difficult design problems
that involve nonnormality and nonlinear
measurement methods.

Provides current guidance on an alternative
method for designing ground water systems for
data evaluations.

The text covers the evaluation of data from
several ground water contamination problems.
Among the problems covered are control of
shallow water table, seepage under dams and
other hydraulic structures, flow to wells,
evaluation of aquifer tests, construction and
maintenance of wells, and exploration for
ground water.

Good technical guidance for this topic area.

This book contains extensive information on
the chemical properties of ground water,
particularly the causes of natural
variability in ground water chemistry (e.q.,
seasonal changes, relationships between rock
type and water chemistry). Review of the
relevant Titerature includes numerous
references to European as well as North
American literature.
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NONGOVERNMENT
REFERENCES

Mathess 1982
(continued)

McBean
1985
GiW Monit. Rev.

Miller
1984
NiWWA/APL
Proc.

National Research
Council
1984

Page
1984

DESCRIPTION

Good technical referance Tor use in
interpreting water quality data; especially
helpful for understanding natural influences
on water chemistry and possible causes of
apparent anomalies in background water
quality.

for RCRA upgradient monitoring wells, this
article recommends the use of multiple
samples from a singie well as opposed to
replicate analyses on one sample to overcome
the shortcoming of including only the
analytical error and not the sampling ervor
in the variance estimate.

Current guidance on alternative statistical
procedures for evaluating ground water data.

This article recommends an alternate version
of the Student's t-test to correct "false
positive" results in the U.S. EPA's
procedure. The alternate version involves
averaging and treating the four replicate
analyses on 2ach sample as a single result
prior to calculating the Behrens-Fisher
i-statistic.

Current guidance on alternative statistical
procedures for evaluating ground water data.

The text presents various papers dealing with
ground water contamination. OCne paper which
presented information on the Love Canal Area,
New York, deals with ground water flow
modeling.

Limited technical guidance for using models
to evaluate ground water data.

This report describes the results of research
conducted in MNew Jersey on the prediction of
the presence of contaminated ground water
based on certain municipal characteristics.
Several models were developed containing such
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NONGOVERNMENT

REFERENCES

Page 1984
(continued)

Ross
1984
NWWA/AP]
Proc.

Splitstone
1986
HMCRI Proc.

DESCRIPTION

factors as population income and race, extent
of industrial zoning, and age of industrial
facilities. The models were able to
successfully predict 75 to 85 % of the
“contaminated® or “not contaminated"
municipalities. Although these models may be
useful to government planners, they are not
intended for predicting the rate and extent
of ground water contamination from waste
disposal units.

Limited value as technical guidance for this
topic area.

This article recommends that, for an accurate
statistical test, a RCRA monitoring program
be designed to eliminate the influence of
natural spatial variability, to secure
independent samples, and 1o select
appropriate statistical techniques. For
small sample sizes, for nonnormal
distributions where variance in two sample
sets are significantly different, and where
remedial action is influencing the data at
some of the wells, the Mann-Whitney U-test is
recommended for statistical analysis.

Current guidance on alternative statistical
procedures for evaluating ground water data.

This paper illustrates the statistical
evaluation of analytical data from true
replicate sampling of ground water (by
multiple sampling of a well rather than by
the U.S5. EPA's method of multiple analysis of
a single sample). Controls the risk of
“false positive” test results to a smal)
specified probability.

Provides current technical guidance on an
alternative statistical model to the
statistical test prescribed by the U.S. EPA
for RCRA monitoring networks.
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NONGOVERNMENT
REFERENCES

Todd
1980

UNESCO
1982

Wang
1981

DESCRIPTION

Chapter 10 discusses the evaluation of dats
through the use of various ground water
modeling techniques. Various models are
described and several sketches are presented.

Goed technical guidance for ground water
modeling.

The text discusses different ground water
maodels and their applicability to different
geologic settings. Many case histories are
presented and, through these various studies,
conclusions are derived for several models.

Geod technical guidance for ground water
modeling in various geologic conditions.

This text describes evaluation of ground
water data through the use of modeling. The
objective throughout the book is to solve
ground water flow problems with the digital
computer. Examples of prograns can be run on
a FORTRAN compiler.

Good technical guidance for dground water flow
modeling.

RELEVANT STATE REGULATIONS

Most states follow the U.S5. EPA procedure for reguiving that
background ground water guality be determined on the basis of data from
the first four calendar quarters of monitoring in the upgradient well
in the RCRA monitoring network.

West Virginia is one state where background values of ground water
at hazardous waste facilities are redetermined each quarter for use in
statistical evaluation of ground water data.

Wisconsin reguires utilization of the following statistical
procedures which will provide a 95% level of confidence for determining
if a ground water standard has been attained or exceeded: Student's
t-test, temporal or spatial trend analysis, or other scientifically
valid statistical analyses. As part of its review of the quality of
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sampling data, the Wisconsin Department of Natural Resources (DNR)
evaluates the sampling procedures, precision and accuracy of the
analytical test, size of data set, and the quality control and quality
assurance procedurss used. If there is insufficient information to
evaluate the reliability of the sampling data, the Wisconsin DNR can
require additional samples or other changes in monitoring programs.
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS

REGULATION

10 CFR 20.106

10 CFR 61.41

40 CFR 192.02

40 CFR 192.12

40 CFR 192.20(a)(3)

40 CFR 192.32(a)

DESCRIPTION

Requires that concentrations of radioactive
material released to unvestricted areas from
NRC-licensed facilities not exceed limits
specified in Appendix B, Table II, of

10 CFR 20 and prescribes procedures for
obtaining revised limits.

Prescribes maximum concentrations of
radioactive materials which may be released
to the environment from facilities licensed
by the NRC for the land disposal of
radioactive wastes.

Establishes maximum radon release rates from
inactive urapnium processing sites and
establishes a time period for control of the
site.

Establishes wmaximum residual radium
concentrations for remedial actions
undertaken at inactive uranium processing
sites and specifies levels for radon decay
and gamma radiation.

Provides general guidance for determining the
need for remedial or protective action in
cases where contaminated ground water is
present at inactive uranium or thorium
processing facilities subject to remedial
action hy DOE. Decision is to take into
account state and federal water quality
criteria for anticipated or existing usas of
the water as well as other factors.

Reguires that the management of uranium mill
tailings and processing wastes at
NRC-licensed sites conform with the ground
water protection standard of 40 CFR 254.97,
with the addition of parameters specified in
Table A of 40 CFR 192.32, and provides for
the establishment of alternate concentration
Timits (ACLs).
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REGULATIO

40 CFR 192.33

10 CFR 60.113

40 CFR 191.16

PHS

40 CFR 141.77, 141.12,

and 141.13

40 CFR 141.14

40 CFR 141.15

40 CFR 141.16

SDWA

40 CFR 143.3

DESCRIPTION

Requires that a corrective action program
(per 40 CFR 264.100) be put into operation if
the standards of 40 CFR 192.32 are exceeded.

Prescribes certain performance criteria for
closed high-level radicactive waste disposal
sites and authorizes the NRC to specify
radionuclide release rates on a case-by-case
basis.

Prescribes maximum concentrations of certain
radionuclides which may be released into the
ground water from high-level radioactive
waste disposal sites.

Establishes MCLs in community water systems
for inorganic and organic chemicals and
turbidity.

Establishes MCLs in community and
noncommunity water systems for coliform
bacteria.

Establishes MCLs in community water systems
for radium-226, radium-228, and gross alpha
radicactivity.

tEstablishes maximum annual radicactive dose
equivaients to the body from community water
systems and specifies that dose equivalents
shall be calculated from Table A in 40 CFR 141
and the methods in the National Bureau of
Standards (NBS) Handbook 69 (63-D0OC-1).

Establishes recommended secondary MCLs in
public water systems for 12 inorganic
contaminants.
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WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS (continued)

REGULATION

144.12(2)

146.4

241.204

257.3, 251.4

264.92

264.94(a)

264.94(b)

DESCRIPTION

Prohibits underground injection activities
froem causing a3 violation of any primary
drinking water regulation under 40 CFR 742 or
otherwise adversely affecting the health of
persons.

fstablishes criteria for exempting aquifers
as underground sources of drinking water.

General requirement of nonhazardous solid
waste disposal sites to conform with water
quality standards and provide protection of
ground and surface waters used as drinking
water supplies.

Applicable to nonhazardous solid waste
disposal facilities (with certain

exceptions); prohibits facilities from
contaminating underground drinking water
sources and prescribes MCLs for certain
parameters (refers to 40 CFR 257, Appendix I).

Applicable to RCRA-permitted land disposal
facilities; reguires that concentrations of
hazardous constituents in the uppermost
aguifer beyond the compliance point not
exceed concentration limits set in the permit.

States that the RCRA permit will specify
concentration limits in the ground water for
the hazardous constituents established in

A0 CFR 264.93 and constituent concentrations
may not exceed permit background levels or
Timits in Table 1 of 40 CFR 264.94 (if
background level is less than that indicated
in Table 1) or an ACL.

Provides for the establishment of ACLs.
Rationale for determining ACLs to be based on
19 factors to protect human health and the
environment. Optional waiver to MCis,
applicable to RCRA wmonitoring.
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS (continued)

REGULATION

40 CFR 264.89(a),(b),

and (c¢)

40 CFR 265.32(b)
and (c¢)

GUIDE

85-EPA-4
ACL Guide

85-EPA-6
CERCLA Feasibility
Studies

85-EPA-B
State GW Prog.
Summaries

Vol. 1

DESCRIPTION

States that the RCRA permit will specify
concentration 1imits of hazardous constituents
for facilities in a compliance monitoring
program.

Applicable to RCRA land disposal facilities
operating under interim status standards.
Specifies certain parameters which must be
analyzed and requires the establishment of
background concentrations for these parameters
which will be used as basis of statistical
comparison to determine ground water
contamination.

DESCRIPTION

Describes in detail the procedures for RCRA
permit applicants to establish an ACL as a
ground water protection standard (instead of
using background levels or maximum
concentration 1imits). Contains a chapter on
each of the ACL request criteria listed in

40 CFR 264.94(bh).

Good current requlatory and technical
guidance for compliance with RCRA
(40 CFR 264.94).

Section 4.3 discusses how the U.S. EPA Ground
Water Protection Strategy affects the degree
of remediation at CERCLA sites. Section 4.7
presents a table of federal requirements
applicable at CERCLA sites, including those
affecting ground water, and Section 5.4
compares federal water quality standards for
various hazardous constituents.

Current regulatory guidance for compliance
with CERCLA. Limited technical guidance for
this topic area.

Chapter II and Appendix A summarize various
ground water protection activities which have
been incorporated into state ground water
programs. Activities discussed include
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS (continued}

GUIDE

85-EPA-B
(continued)

85-EPA-11
RCRA Gl
Mont. Guide

85~-EPA-14

State/Territory

G Class

84-EPA-3
Permit Writ.
Guide Hi
Facilities

83-EPA-4
RCRA Permit
Writ. Manual
GW Prot.

DESCRIPTION
ground water protection policies, guality
standards, ground water programs, contiol
programs, and interagency agreements.
Appendix A contains tables which describe for
each state and U.S. territory ground water
classification systems, ground water quality
standards, agency responsibilities, and
assessment activities.

Good summary of the basic elements of state
ground water protection programs.

Section 3.2.2 briefly addresses options for
establishing background concentrations and
concentration limits.

Current regulatory guidance for RCRA
compliance. No technical guidance for this
topic area.

This documeni describes ground water
classification systems utilized by several
states to determine appropriate levels of
protection and cleanup of ground water
supplies.

Good general background information on state
ground water standards.

Section 3.3.1 provides guidance on the
appropriateness of ACL demonstrations,
depending on ground water vulnerability.

Good general guidance on ground water
vulnerability and its relationship to
hazardous waste facility siting; minor
medifications to this document anticipated by
the end of 1386.

Chapter 7 provides guidance establishing the
individual components of the RCRA ground
water protection standard, which includes
setting concentration 1imits and ACLs.
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GROUND WATER STANDARDS AND ALTERNATL CONCENTRATLON LIMITS {continued)

GUIDE
83-LPA -4
(continued)

83-D0t -1
Effluent
Radiological
Meas. DOE

63-D0C -1
Max. Body
Burdens

NONGOVERNMENT
REFERENCES

Applied Management
Sciences
13985

Mandel
19871

Miller
1980

BESCRIPTION

Good technical and regulatory guidance for
compliance with RCRA. Partially superseded
by a more recent document (85-EPA-6) for
specific guidance on ACLs.

Section 2.1 discusses the basic radiation
standards and regulatory requirements for the
DOE.

Good technical guidance for this topic area.

This document describes the measurement of
radiation exposure to industrial workers and
residential areas and contains tables giving
maximum permissible ‘doses of various
radionuclides to the body organs.

Mandatory technical guidance for compliance
with 40 CFR 141.16(b).

DESCRIPTION

Report describes state ground water protection
programs and reguiations, including

ground water classification systems and
numerical standards.

Good current reference on state standards.

Section 9.6 presents a table which provides an
abbreviated 1ist of standards for the

chemical composition of drinking water. 1In
addition, a commonly used criterion for the
soil-water relationship is defined.

The section is brief and provides only
limited technical guidance concerning
drinking water standards.

Page 507 has two tables relevant to ground
water standards: the U.S. Public Health
Service Chemical Standards of Drinking Water,
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS (continued)

NONGOVERNMENT
REFERENCES DESCRIPTION
Miller 1980 1962, and the U.S. EPA National Interim
(continued) Primary Drinking Water Standards, December

1975.

Limited value as technical or regulatory
guidance.

RELEVANT STAYTE REGULATIONS

Contaminants covered by ground water guality standards vary from
state to state. For example, New York requlates more than B0
chemicals. Florida has set minimum water quality criteria to prohibit
discharges of carcinogens, teratogens, and toxins into all ground water
except confined aquifers not expected to be used for drinking water.
In California, ground water guality standards are set by the nine
iregional water quality control boards.

Wisconsin has established two sets of ground water quality
standards for 36 substances of health concern and 10 substances of
welfare concern. The two sets of standards include an enforcement
standard which defines when a violation has occurred and a preventive
action 1imit which serves as a design code for facilities/management
practices and as a trigger for remedial actions. The preventive action
1imit is set at 10 to 50% of the enforcement standard, depending on the
level of health concern. Preventive action 1imits apply everywhere
ground water is monitored, while enforcement standards apply at any
point of ground water use, any point beyond the property boundary of a
regulated facility, and any point outside the design management zone
for regulated activities.

Many states have adopted or propossd nondegradation, limited
degradation, or differential policies to protect ground water from all
contaminant sources. Missouri is planning to issue a ground water
protection plan based on a nondegradation standard. About half the
states, however, have adopted or proposed some type of ground water
classification system to establish general levels of protection, often
based on TDS or chloride concentrations. The number of ground water
classes varies from two in states such as Hawaii, Maine, New Mexico,
Idaho, and Vermont to seven in Wyoming. The criteria for
classification may include types of uses, degree of treatment,
salinity-quality levels, vulnerability to contamination, environmental
importance of aquifers, and availability of other water supplies.
Connecticut, for example, classifies ground water in a four-tiered
¢lass system based on its purity, need for treatment before use as a
drinking water, and extent and nature of contamination. State supreme
courts have upheld these standards against attempied law suits by
corporate dischargers.
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4. SUMMATION OF REGULATORY AND RECOMMENDED TECHNICAL GUIDANCE
FOR GROUND WATER MONITORING

4.1 INTRODUCTION

This section summarizes the most relevant compendium entries (from
Section 3) for each of the technical topics of ground water
monitoring. A summation section is provided for each technical topic.
The summation section (1) briefly reviews applicable regulations,

(2) recommends sources of specific guidance on complying with
particular regulations, and (3) recommends sources of technical
guidance on the aspects of ground water monitoring covered by the
technical topic. Table 2 presents an overview of the documents listed
in the summation and the technical topics for which they are
recommended.

Each technical topic is introduced with a topic description, which
defines the items included in the topic and gives a brief explanation
of the applicability of the topic to ground water monitoring.

The next part of each summation section contains a l1isting of
applicable regulations from the Code of Federal Requlations (CFR)
followed by a 1ist of applicable DOE Orders. These regulations and
orders should be regarded as mandatory for the requlated ground water
monitoring activities to which they apply. Those regulations in the
compendium which do not contain specific requirements are not included
in the summation. Resource Conservation and Recovery Act (RCRA)
interim regulations that are less stringent than corresponding final
RCRA regulations are also not inciuded.

The identification of recommended guidance is divided into
guidance on regulatory compliance and technical guidance.
"Recommendations for Regqulatory Compliance" identifies documents which
provide current guidance on complying with regulatory requirements. In
many cases, this is guidance issued by the regulatory agency to expand
upon jts regulations. These documents thus appear to present
reqgulatory agency positions on how to comply with regulatory
requirements. Where possible, this part of the summation section also
suggests a general strategy for regulatory compliance or provides
additional information on use of the recommended regulatory guidance.
Many regulatory requirements exist, however, for which there are no
corresponding guidance documents to assist facility owners in complying
with the requirements.

"Recommended Technical Guidance" identifies technical materials
from the compendium that offer current state-of-the-art guidance
relevant to the technical topic and that are recommended for use in
aspects of ground water monitoring covered by the technical topic.
Where several documents reviewed in the compendium present similar
information, only the most receni or comprehensive document is included
in the summation. Also included are those documents that provide
information not found in more recent or comprehensive documents.
Descriptions in this part of the summation identify those portions of a
document that are pertinent to the technical topic or that are
particulariy recommended, and they may indicate the specific activities
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86-EPA-3 - - - - - - - - - - - - 3 - -
36-EPA-4 - - - - - - - - - - Ent. - - - -
86-EPA-S - 1,2 - 3.5 § 3.2 to 3.6 - - 4, 6 4.3 4.b, 4.0 4.5 - 4.7, 5.1 5, 6 -
85-8PA-1 - - - 2 2 - 2 2 2 1, 2 - - - - -
85-2PA-2 - - - - - - - - - - - - - 3 -
85-XPA-4 - - - - - - - - - N - - - - Ent.
85-2PA-5 ¥ne. - - - - - - - - - - - - - -
85-EPA-6 - - - - - - - - - - - - - - 4, 5
85-£2A-8 1, App.A - - - - - - - - - - - - - 1L, App.A
35-IPA-11 Ent. 2 - - - - 3.1, 5.4 - - - - - 3.2
35-EPA-16 - - - - - - Exh. ¢ - - - Exh. D Exh. E - - -
85-LPA-17 - - - - - - Exh, C - - - Exh. D Exh. E - - -
B4-EPA-2 - - - - - - 9.6, 9.7 - - - - - 9 - -
84-2PA-3 2.3 - - - - - - - - - - - - - -
B4-EPA-4 7 - - - - B - - - - - - - 3, 4 -
84-EPA-5 - Ent. - - - - - - - - - B - - -
84-EPA-7 Ent. - - - - - - - - - - - - -
83-EPA-1 - - - - 4,5,7,8 - - 6, 7 - - - - - - -
83-EPA-4 - - - - - - - - - §.4 - - - - 7
33-EPA-6 - - - - - - - - - - - - - 3 -
83-EPA-7 - - - - - - - - Ent. - Ent, - - - -
B35-EPA-10 - - - - - - - - - Ent. - Ent. - - -
32-1PA-1 - - - - - - - 9.6 - - - - - - -
81-12A-3 - - - - - - - it 7,8,9 1.3 Tat. - - - -
81-12A-1 - - 5, App.A - - - - 6 - - - . - - -
Br-uPA-2 - - - - - 11, App.¢ - - - - - - - - -
80~EPA-5 - - - - - - - - Vi-4 - - - - - -
79-EPA-3 - - - - - - - - - - - Ent. - - -
79-2ra-4 - - - - - - - - - - - Eat. - Ent. -
77-32a-1 - - - - 3,4,5 - - - - - - - - - -
77-8PA-2 - 1.7, 2 - - - - 4. to 4.5 [ - - - - - - -
75-%PA-1 - - - - - - - - - - Enc. - - - -
73-2PA-1 - - - - - - - - - - Bat. - - - -
73-EPA-2 - - - - - - - - - - Int. - - - -
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$3-DOE-1 - - - - - - - - - - - - - 1 .
DOE HP Manuals - - - - -~ Ent. - - Ent. - - - - - -
5480.1A - - - - - X1 - - - - - - - - -
5680.2 f, 11 - - - - - - - - - - - - - _
54841 111 - - - - ™ - - - - - - 111 - -
5700.6A - - - - - - - hd - - - Ent, - - -
$820.2 T, 1, 11t - - - - - - - - - _ - - - -
12088 Exec. Ord. Ent, - - - - - - - - - - - - - -
B84~-H108H~1 - - - - - Ent. - - - - - - - - -
83-M10s8-1 - - - - - Ent. - - - - - - - - -
§5-MHC-2 - - - - - - - - - - - - - Ent. -
33-NRC-1 - 11, I, Iv - - - - - - - - - - - - -
32-NRC-2 - - - - - - - - - - - - - App.D, E -
82-NRC-1 - - - - - - - - - - Bnc. - - - -
B2-NRC=3 - - - - - - 11, App.E - - - - - - - -
78-NRC~1 - - - - - - - - 4.5 - - - - - -
79-15G8-1 - - - - - - - - - - tat. - - - -
#4-0TA-1 Ent. - - - - -~ - - - - - - - - -
63-D0C-1 - - - - - - - - - - - - - - ¥at.
ACG{H 1985 Clothing - - - - - Ent. - - - - - - - - -
ACGIR 1985 TLVs - - - - - Ent, - - - - - - - - -
AINA 1982 - - - - - Eat. - - - - - - - - -
AMS 1985 - - - - T - - = = - - - - e Ent.
APHA 1985 - - - - - - - - - - Znt. - - - .
ASTM 1973 - - - - - - - - - - gnt, - - - -
ASTM {982 - Enc. - - - - - - - - - - - - -
Sirkner a.d, - - - - - Eat. - - - - - - - - -
Cheremisinoff 1984 - - - - - - - - - - - - - Ent. -
Driscoll 1986 - 16, 11 10 - - - - - - - - - - - -
Everett {980 - 1,111,9%,V1 - - - - - - - - - - - - -
Everet: 1984 - 7, 8 - - - - - 5 - - - - - - -
Gliet 1985 - - - - - - - - - - - - - Eat. -
Guswa 1984 - - - - - - - - - p. 24 - - - Part III -
Javandel 1984 - - - - - - - - - - - - - Ent. -
Levine 1985 - - - - - Ent. - - - - - - - - -
Morrison 198) - - - - - - - Ent. - - - - - - -
Shapiro 1972 - - - - - Zac. - - - - - - - - -
Todd 1980 - - - 6 - - - - - - - - - 10 -
UNESCO 1982 - - - - - - - - - - - - - Snt., -
Camphell 1985 - - - - - - - - - - - - - gat. -
Liggett 1985 - - - - - - - - - - - - Ent. Bat. -
Splitstone 1986 - - - - ~ - - - - - - - - Ent. -
® wores:

® Reference codes are keyed to the Section 3.0 Reference List.

e "Ent." indicates that the Entire document generaily addcesses the technical topic.

@ Huxbers or Roman numerals alone refer to applicable chapters or sectiona of the document.
.

.

"App." indicates Appendix.
"Exh." indicstes Exhibit.

iyl
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for which a document is recommended or the special reasons for a
document's inclusion in the summation section. Except where noted
otherwise, the items identified in this part of the summation are
applicabie to all types of monitoring that DOE may encounter [e.g.,
inorganic, organic, and radioactive constituents; "mixed wastes";
polychiorinated biphenyl (PCB) monitoring]j, even though some items have
been written for a narrower purpose.

Following the recommended guidance is a brief statement on
noteworthy state regulations that differ substantially from federal
ragulations and which should be considered when performing activities
retevant to the technical topic.

Citations to the guidance items in this section are presented in
the referepce list at the conclusion of the technical topic summations.
In addition to the recommended guides in each of the technical

topics, persons with ground water monitoring responsibiiities should
have access to some good general references on ground water science and
engineering. The following books are highly recommended for this
purpose:

Driscoll, F. G., 1985, Ground Water and Wells, 2nd ed., Johnson
Division, St. Paul, Minnesocta.

Freeze, R. A, and J. A. Cherry, 1979, Groundwater, Frentice-Hall,
Englewood Cliffs, New Jersey.
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4.2 TOPICAL SUMMATIONS

PURPOSE AND NEED TO MONITOR GROUND WATER

TOPIC DESCRIPTION

This topic includes regulations that specifically require
monitoring or that require hydrogeologic data as part of an
environmental evaluation or site characterization and technical
considerations related to the need for monitoring or assessment of
ground water quality, regardless of regulatory requirements.

Ground water monitoring may be necessary to ascertain the
quality of ground water at the point of use (e.g., monitoring of public
water supplies), to investigate causes of any observed water quality
problems, or to measure the impacts on ground water from waste disposal
or material storage facilities. Nearly every on-land waste disposal
facility (landfill, disposal impoundment, waste pile, etc.) is required
to have some form of ground water monitoring. Some regulations (e.qg.,
RCRA 40 CFR 264 and 265) contain specific monitoring well requirements
while others (e.g., SDWA 40 CFR 241) contain general recommendations
for the protection of drinking water supplies.

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

10 CFR 40 U.S. Nuclear Regulatory Commission (NRC)
licensed uranium and thorium mill sites (not
directly applicable to DOL).

10 CFR 60. 21 NRC-licensed high-level radioactive waste

and 60.140 to 60.142
10 CFR 61.12 and 61.53

40 CFR 191.14

40 CFR 192.20

and 192.32

40 CFR 141 and 143.3

40 CFR 144 and 146

40 CFR 241.204

repositories.
Low-level radiocactive waste disposal sites.

High-level radioactive waste repositories
operated by DOE.

Inactive uranium and thorium processing sites
(UMTRAP) (under DOE).

Primary and secondary drinking water
standards.

Hazardous waste underground injection wells
(UIC Program).

Land disposal sites for nonhazardous solid
waste,
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PURPOSE AND NEED TO MCNITOR GROUND WATER (continued)

Applicable Regqulations {continued)

40 CFR 257.3, 257.4

40 CFR 264.90 and
264.302
40 CFR 265.117

40 CFR 300.68(f)

40 CFR 761.75(h)

A1} solid waste disposal facilities.

RCRA-permitted land disposal facilities.

RCRA land disposal facilities closed under
interim status.

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)
sites with releases {or threat of releases)
of hazardous substances.

Toxic Substances Control Act (TSCA) land
disposal sites for PCB materials.

Applicable DOE and Executive QOrders

5480.2 :
Chap. I, 11

5484 1

Chap. II1

5820.2

Chap. I, II, III

Executive Order
12088

Hazardous and Radioactive Mixed Waste
Management (December 13, 1982).

Environmental Protection, Safety, and Health
Protection Information Reporting Requirements
(February 24, 1981).

Radioactive Waste Management (February 6,
1984).

Federal Compliance with Pollution Control
Standards (President Jimmy Carter,
Cctober 13, 1978)

RECOMMENDED TECHWICAL GUIDANCE

Recommendations for Regulatory and DOE and Executive Order Compliance:

85-EPA-11
RCRA GW
Monit. Guide

84-EPA-3
Permit Writ.
Guide HW Facilities

Helpful for compliance with monitoring
requirements of RCRA 40 CFR 264 and 265.

Section 2.3.1 provides information on
obtaining exemption to RCRA ground water
monitoring requirements by locating a
facility in a zero recharge zone.
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PURPOSE AND NEED TO MONITOR GROUND WATER (continued)

RECOMMENDED TECHNICAL GUIDANCE (continued)

B84-EPA-4
Rem. Investigations
Guides

B6-EPA-2
GW Task
Force Report

85-EPA-5
GW Monit. Strat.

85-EPA-8
State GW Prog.
Summaries Vol. 1

84-EPA-T
Rem. Response
Hid Sites

84-0TA-1
Protecting GW

Chapter 7 provides guidance for determining
the need for ground water monitoring at CERCLA
sites.

Good review of problems with RCRA's ground
water program and insight to revisions which
the U.S. EPA may be taking.

Represents current U.S. EPA ground water
monitoring strategy.

Chapter 1 and Appendix A describe scurces of
ground water contamination and provids
information on state monitoring programs and
policies.

Helpful information on previous cleanup
activities at uncontrolled hazardous waste
sites, including actions taken to determine
the impact of remedial activities on ground
water.

Excelient description of the nation's status
regarding ground water protection; includes
summary of laws and statutes.

RELEVANT STATE REGULATIONS

The states have wide-ranging ground water monitoring requirements,
from monitoring road construction sites (New Jersey) and agricultural
contamination (Iowa) to monitoring of unsaturated zones (California).
State reqgulations should be considered prior to the start of any ground
water-related activity as some states have regulations substantially
stricter than those at the federal level.
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MONITORING SYSTEM DESIGN

TOPIC DESCRIPTION

This topic inciudes the determination of the appropriate number
and location of wells or other sampliing devices reguired for the
monitoring activity. It includes guidance on preliminary hydrogeclogic
investigation of a site.

Design requirements may differ somewhat, depending on the type of
potential contaminant source being monitored and applicable
regulations, but all systems involve the determination of background or
baseline data and the detection of downgradient contamination. Systems
may be designad to monitor the closest drinking water aguifer and/or to
detect leakage from the facility into the unsaturated zone before the
contaminants are able to enter the aguifer. Extensive investigation of
site hydrogeology often must be undertaken as part of the process of
designing an appropriate monitoring system.

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

40 CFR 192.20 Inactive uranium/thorium processing sites
(UMTRAPR).

10 CFR 61.53 Low-level radioactive waste land disposal
sites.

40 CFR 241.204 Nonhazardous solid waste facilities.

40 CFR 264.97 RCRA-permitied land disposal facilities.

40 CFR 761.75(b) TSCA land disposal sites for PCB materials.

Applicable DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommendations for Regqulatory Compiiance

85-EPA-5 Chapters 7 and 2 of the Technical Enforcement
TEGD; Guidance Documznt (TEGD) and Chapter 2 of the
85-EPA-11 RCRA Ground Water Monitoring Guide represent
RCRA GW current U.S. EPA guidance on monitoring system
Monit. Guide desian for compliance with RCRA 40 CFR 264

and 265.
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MONITORING SYSTEM DESIGN (continued)

Recommended Technical Guidance

B6-EPA-5
TEGD

84 -EPA~S

Soi1 Properties

SW-925

83-NRC~1

Subsurface Monit. Low-
Level Radicactive Waste

77-EPA-2
GW Monit.
Solid Waste
fac. SW-611

ASTM
1981

Driscoll
1986

Everett
1980

Everett
1984

Chapters 1 and 2 give the most current
guidance for designing monitoring systems at
hazardous waste sites; also applicable to
nonhazardous waste sites.

Detailed current methods for determining
hydrogeological characteristics of a site.

Parts 11, III, and IV provide specific
criteria for monitoring radionuclide migration
and designing trench well systems.

Section 1.7 and Chapter 2 provide
comprehensive factors for designing well
systems for nonhazardous solid waste
facilities, although guidance is also useful
for other monitoring applications.

Good technical guidance on soil permeability
as it relates to ground water contaminant
transport. Document is limited in scope
concerning other factors affecting
contaminant transport.

Good technical guidance for evaluating pumping
test data.

Detailed 15-step procedure for designing
monitoring systems at solid waste treatment
and disposal facilities. Good technical
guidance for monitoring underground injection
wells.

Comprehensive technical guidance for
unsaturated zone monitoring system design.

RELEVANT STATE REGULATIONS

California hazardous waste regulations require monitoring of
"soil-pore liquids," and New Jersey hazardous waste regulations specify
monitoring of “"ground water" versus U.S. EPA's RCRA requirements to
monitor the uppermost aguifer.



154

DRILLING METHODS

TOPIC DESCRIPTION

This topic includes the determination of the appropriate drilling
method for the construction of monitoring wells.

The selection of appropriate drilling methods depends on the
required depth of the borehole, the stratigraphy of the site, and the
nature of the substances to be monitored. For example, some drilling
methods are unsuitable for certain rock types, some are inappropriate
for the instailation of monitoring wells because they lead to vertical
transport of contaminated material, and some methods use drilling
fluids that may interfere with analysis for metals and volatile
organics.

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

Federal regulations do not require the use of specific drilling methods.

Applicable DOE Orders

None identified.

RECOMMINDED GUIDANCE

Recommendations for Requlatorv Compliance

Not applicable.

Recommended Technical Guidance

81 -EPA-T Section 5.8 provides a very comprehensive
GW Quality discussion of well drilling methods.
Samp1. Appendix A of the report contains infaormation,

not found in other documents, on the effects
of the various drilling methods and well
construction materials on the chemical
properties of the water sample.

Driscoll Chapter 10 provides details for vairious well

1986 drilling methods and lisis the advantages of
each. This report also details the relative
performance of the different methods in
various types of geologic formations.
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DRILLING METHODS (continued)

RELEVANT STATE REGULATIONS

Some states require drilling permits and the use of approved
drillers (e.g., Florida, for hazardous waste monitoring wells;
Missouri, for any type of well).
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WELL DATA

TOPIC DESCRIPTION

This topic includes the proper hardling and recording of boring
logs, well elevations, aguifer permesbility, and geclogy. (The
determination of ground water elsvations prior to sampling is covered
under Sample Collection and Freguency.)

Well data, such as water levels during drilling and
geological/hydraulic properties of materials encountered in drilling,
are impoirtant in determining or confirming the characterization of the
site. This information should be retained to aid in interpreting
subseguent monitoring resulis.

APPLICABLE RUGULATIONS AND ORDERS

Applicabple Regulations

Federal regulations do 5ot require specific well data to be obtained.

Applicable DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommendations for Regulatory Compliance

Not applicable.

Recommended Technical Guidance

86-EPA-5 Section 3.5 provides a detailed 1ist of data
TEGD to be documented during well construction.
B85-LPA-] Document provides current technical

Pract. Guide information regarding drilling techniques for
for GW Samp. various types of geologic settings and

excellent descriptions of hydraulic
conductivity testing.

Todd Chapter & pravides good information regarding
1980 variations in ground water levels.
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WELL DATA (continued)

RELEVANT STATE REGULATIONS

No noteworthy state requlations identified regarding this topic.
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT

TOPIC DESCRIPTION

This topic inciudes selection of the well diameter,
casing material compatibility, purging methods, and ielat
also includes procedures for proper well abandonmant.

Monitoring wells must be designed and constiucted to permit access
to collect samples that are representative of water in the unit of
interest, to measure water levels, to minimize chemical interactions
between water samples and the well and the atmosphere, and to prevent
cross-contamination between the monitored zone and suvrface waters or
other ground water zones. In many cases, for axampie, well diameter is
dictated by the need to allow for the placement of submerged pumps for
sample collection. Some of the recent guidance places a great deal of
emphasis on selection of chemically inert materials for monitoring well
and sampling equipment. Well develepment (e.g., by surging or jetting)
is usually required after construction to correct clogging and
compaction of the formation which occurs during driiling, thereby
allowing for better flow into the well.

reen length,

SC
ed items. It

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

40 CFR 264.97(c) RCRA-permitted land disposal facilities.
40 CFR 761.75(b)(c)(i1) TSCA land disposal sites for PCB materials.

Applicable DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommendations for Requlatory Compliance

85-EPA-5 Represents the U.S. EPA position on RCRA

TEGD compliance. However, there may be some
latitude with respect to some specifications
in the TEGD. 83-EPA-1 (Guide to Material
Selection, ISWS No. 327) should be consulted
for technical guidance on possibie exceptions
to recommendations in the TEGD.
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WELL DESIGN AND CONSTRUCTION/DEVELOPMENT (continued)

Recommended Technical Guidance

85-LPA-
Pract. Guide
for GW Sampling

83-EPA--T

Guide to Matl.
Selection

ISWS No. 327

T1-EPA-T
Abandoned Wells GW

Section 2 contains comprehensive information
on monitoring well design and includes
sections on well development for both high and
low hydraulic conductivity wells and example
calculations for determining required volumes
for well purging.

Chapters 4, 5, 7, and 8 give very
comprehensive information on the design and
construction of monitoring wells, especially
with regard to the effects of various
pollutants on the construction materials.

Provides recommendations for avoiding ground
water contamination caused by improper well
abandonment.

RELEVANT STATE REGULATIONS

Some states (e.g., Missouri and Pennsylvania) have established
requirements for well casings and protective installations. Most states
have regulations which, to some degree, address well abandonment, with
Texas and Louisiana having the most stringent requirements.
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HEALTH AND SAFETY PROCEDURES

TOPIC DESCRIPTION

This topic includes personal exposure regulations and selection of
respiratory equipment and protective clothing. Also includes prevention
of physical injuries from drilling equipment and heat stress during
monitoring activities.

A variety of regulatery standards exist for the protection of
ground water monituring personnel from exposure to hazardous and
radicactive contaminants. Numerous guidelines and recommendations
exist for the selection of respiratory eguipment, protective clathing,
and other general safety equipment. Risks at monitoring sites include
exposure to contaminants as well as physical injury from eguipment
operations. Heat stress resulting from the use of restrictive
protective clothing ard physical exertion is also a major concern at
hazardous waste sites.

APPLICABLE REGULATIONS AND ORDERS

Applicable Requlations

10 CFR 20 Radiation Protection Standards for
NRC-1icensed facilities.
10 CFR 60.31 DOE-operated high-level waste repositories.
40 CFR 241.211 Nonhazardous solid waste facilities.
40 CFR 300.57 CERCLA "Superfund" sites.
29 CFR 1900 Occupational Safety and Health Administration
to 1999 (OSHA} standards for all facilities.

Applicable DOE Orders

5480.1A For radiation protection at DOE facilities;
Chap. XI reports on radiation exposure to be prepared
per DOE Order 5484.1.

RECOMMENDED GUIDANCE

Recommendations for Requlatory and DOE Order Compliance

DOE Facility Guidance for complying with DOE Orders
HP Manuals regarding radiation protection; reguired
during any monitoring activity at a DOE site.
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HEALTH AND SAFETY PROCEDURES (continued)

Recommendations for Regulatory and DOE Order Compliance (continued)

Birkner
n.d.

Guidance for establishing a respiratory
protection program in compliance with QSHA.

Recommended Technical Guidance

81-EPA-2
NEIC GW
Investigations

B84 -NIOSH-
Personal Protective
Equipment

83-NI0SH-1
Drilling Safety

ACGIH
1985
Clothing

ACGIH
1985
TLVs
AlHA
1982
Birkner
n.d.
Levine
1985

Shapiro
1972

Chapter 11 and Appendix G discuss health and
safety considerations at hazardous waste
sites and present numerous references for
additional health hazard information.

Useful information on calculating tolerance to
heat stress.

Guidance on injury prevention during drilling
operations.

Selection and use of personal protective
garments.

Evaluation of risk from exposure to airborne
substances.

Field manual covering safety procedures for
heat stress, ionizing radiation, respiratory
protection, and noise protection.

Selection of respiratory equipment.

Use of standard protective equipment and
unique information on body temperature
monitoring.

Determination of risk at radioactive sites
includes dose calculations and radiation
measurement techniques. For selection of
protective clothing at radioactive sites,
ACGIH 1985 (Clothing) should be consulted.

RELEVANT STATE REGULATIONS

No noteworthy state regulations identified regarding this topic.
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MONITORING PARAMETERS

TOPIC DESCRIPTION

This topic includes the monitoring parameters specified by certain
regulations and the selection of appropriate parameters to be monitored
if none are specified by regulations.

Regiulations under laws such as RCRA and TSCA contain specific
reguirements for the monitoring of certain parameters, while other laws
such as CERCLA allow for site-specific selection of monitoring
parameters. The number of monitored parameters shculd be adeguate to
fulfill the intent of the monitoring system design while minimizing
sampling and analysis costs. Often, monitoring plans specify severa)
indicator parameters to be monitored, followed by a more extensive list
of parameters should the indicators show possible contamination.

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

40 CFR 192.32(a){(2) Uranium by-product processing sites {based on
40 CFR 264 requirements).

40 CFR 264.93, 264.98, Detection and compliance monitoring programs
264.99, and 264.100 and corrective action programs at
RCRA-permitted land disposal facilities.

40 CFR 265.92 RCRA interim status land disposal facilities.
and 265.93

40 CFR 300.68(fF) CERCLA "Superfund" sites.

40 CFR 761.75(b)(ii1) TSCA land disposal sites for PCB materials.

Applicabie DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommendations for Regulatory Compliance

85-EPA-11 Chapters 3.1.2 and 5.4.2 address parameter
RCRA GW Mont. requirements for compliance with RLRA
Guide 40 CFR 264.93 to 264.100, which also apply to

40 CFR 193.32(a){2).
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MONITORING PARAMETERS (continued)

Recommendations for Regulatory Compliance (continued)

84-LPA-2
Permit App.
Guide HW Facilities

Sections 9.6.3.1 and 9.7.3.2 address parameter
requirements for compliance with RCRA

40 CFR 264.93 to 264.100, which also apply to
40 CFR 192.32(a)(2).

Recommended Technical Guidance

85-LPA-1
Pract.
Guide for GW Samp.

85~-EPA-16
cLP
Inorganic
Protocol

85-EPA-17
cLp
Organic
Protocol

771-EPA-2
GW Monit.
Solid Waste Fac. SW-5611

82-NRC-3
Characterizing
Sites Low-Level
Radioactive Wastes

Section 2 is applicable to hazardous or
nonhazardous chemical waste disposal
facilities.

Exhibit C identifies inorganic parameters
to be analyzed under U.S. EPA's Contract
Laboratory Program (CLP).

Exhibit C identifies organic parameters to be
analyzed under U.S. EPA's CLP.

Sections 4.1 to 4.5 are applicable to
conventional solid waste disposal facilities.

Part II and Appendix E are applicable to
ground water monitoring at radioactive waste
sites.

RELEVANT STATE REGULATIONS

Some states require additional indicator parameters [e.g., New
Jersey requires total dissolved solids (TDS)] at hazardous waste sites,
and many states are conducting pesticide monitoring programs.



164

SAMPLE COLLECTION AND FREQUENCY

TOPIC DESCRIPTION

This topic inciudes the strategy for developing sampling plans,
techniques for sample collection, recommended or required frequency of
sampling, selection of sampling equipment, procedures for well
evacuatijon, and procedures for decontaminating sampling equipment
between wells.

Ground water samples may be acquirad from monitoring wells,
lysimeters, or other sampling devices in the vadose zone, water supply
wa2lls, or natural springs. Steps in water sampliing normally include
measurement of water level (in monitoring wells), evacuation of the
well or spring hole to remove any stagpant water, acquisition of a
water sample, and decontamination of any portabie sampling equipment.
Ground water monitoring may also involve sampling of stream sediments.
Numerous guidance documents exist concerning the proper ground water
sampling technique, which varies with the type of analysis to be
performed and the medium from which samples are taken. For example, in
selecting a sampling device for use in a monitoring well, one must
consider whether a particular pump or device is capable of sampling at
the depth of interest, whether chemical interactions could occur
between the sample and the sampling device, whether use of a
submersible pump or airlift sampier might alter sample pH and redox
characteristics, and whether the sample might contain volatile organic
cempounds (VOCs) that would be lost from the sample unless a syringe or
similar sampling device is used to prevent degassing. Optimal sampling
freguency is sometimes determined by a combination of hydrogeclegic and
practical considerations, but some regulations (e.g., the RCRA
hazardous waste rules) specify minimum sampling frequency.

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

40 CFR 141.23, 141.26, Community water systems using ground water
and 141.27 sources.

40 CFR 136.3 National Pollutant Discharge £limination
System (NPDES) permitted discharges.

40 CFR 264.97 to 264.99 RCRA-permitted land disposal facilities.
40 CFR 265.92(a) and (c) RCRA interim status land disposal facilities.
40 CFR 761.75(b)(5) TSCA land disposal sites for PCB materials.

Applicable DOE Orders

None identified.
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SAMPLE COLLECTION AND FREQUENCY (continued)

RECOMMENDED GUIDANCE

Recommendations for Requlatory Compliance

B6-EPA-5
TEGD

77-EPA-2
GW Monit.
Solid Waste
Fac. SW-611

Sections 4.1 and 4.2 present general sampling
protocols and procedures; Sections 6.7 and
6.9 are specific to RCRA Assessment
Monitoring Programs.

Recommended in 40 CFR 265.92 for sampling and
analysis procedures at hazardous waste sites.

Recommended Technical Guidance

85-EPA-
Pract. Guide
for GW Samp.

83-EPA-1
Guide to
Selection
ISWS-321

82-EPA-
Sample
Preservation

Water/Wastewater

82-EPA-3
Test Meth,
Solid Waste
SW-846

81-£PA~]
GW Quality
Samp.

77-EPA-2
GW Monit.
Solid Waste
Fac. SW-611

Everett
1984

Current technical guidance for many aspects of
ground water sampling.

Sections 6 and 7 show how to determine proper
evacuation rates and impact on analytical
results of materials used in casing and
sampling devices.

Section 9.6.1 contains helpful information on
selection of sampling equipment.

Section 1.1 contains excellent information for
calculating number of random samples needed to
characterize a waste.

Section 6 contains good general guidance, with
additional helpful information on obtaining
samples of organic constituents.

Recommended in 40 CFR 265.92 for sampling and
analysis procedures; applicable to hazardous
and nonhazardous disposal sites.

Comprehensive review of sampling techniques
for the unsaturated zone.
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SAMPLE COLLECTION AND FREQUENCY (continued)

Recommended Technical Guidance (continuad)

Morrison Good technical guidance for selecting and
1282 using eguipment to monitor the unsaturated
zone. Long list of additional references.

RELEVANT STATE REGULATIONS

Some states require more frequent monitoring. For example, New
Jersey requires monthly monitoring at RCRA and industrial waste
facilities.
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SAMPLE PRESERVATION AND HANDLING

TOPIC DESCRIPTION

This topic includes the selection of containers, preservative
methods, and handling procedures.

The proper preservation and handling of ground water samples is
necessary to obtain accurate analytical results. Sample preservation
techniques, which typically include refrigeration and/or addition of
acids, are generally designated in those documents which specify
aralytical procedures. Also, there often arse maximum sample holding
times, particular containers, or other special handling requirements
associated with individual analytical procedures. Field filtration of
samples is required for some types of analyses. Samples containing
radicactivity may require special handling in accordance with DOE
orders on iransfer and handling of radioactive materials.

APPLICABLE REGULATIONS AND ORDERS

Applicable Requlations

40 CFR 264.97 RCRA-permitted land disposal facilities.
40 CFR 265.92 RCRA interim status land disposal facilities.

Applicable DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommendations for Regqulatory Compliance

86-EPA-5 Current guidance for developing RCRA sampling
TEGD and analysis plans.

DOEL Facility Guidance for complying with DOE Orders

HP Manuals regarding radiation protection; site-specific

requirements for handling radicactive samples.

85-EPA-] Section 2 gives details on field fiitration.
Pract. Guide
for GW Samp.
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SAMPLE PRESERVATION AND HANDLING (continued)

Recommended Technical Guidance

82-EPA-3 Sections 7, 8, and 9§ present sample

Test Meth. preservation and handling methods approved
Solid Waste for RCRA monitoring.

Sk-846

83-EPA-T Describes sample preservation methods

Chem. Analysis approved for NPDES and UIC monitoring.
Water/Wastes

80-EPA-S Section VI-4 presents useful procedures for
Enf. Consid. handling of organic parameters.

HW Disp.

Sites by

Contractors

78-NRC-1 Table 4.3 contains information especially
G Elements useful for handling of inorganic parameters.

Uranium Mining

RELEVANT STATE REGULATIONS

No noteworthy state regulations identified regarding this topic.
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SAMPLING QUALITY ASSURANCE AND CHAIN OF CUSTODY

TOPIC DESCRIPTIOGN

This topic includes the preparation of quality assurance (QA)
plans, chain-of -custody procedures, and maintenance of field logbooks.

Error in ground water data is generally considered to be due more
to sampling 2rror in the field than to analytical error in the
laboratory. This underscores the importance of including QA measures
in any sampling plan. Chain-of-custody procedures provide additional
control over samples and are mandatory for some types of monitoring
(e.g., at RCRA hazardous waste facilities or for monitoring data which
may be cited in court).

APPLICABLE REGULATIONS AND ORDERS

Applicable Requlations

10 CFR 50 Appendix B NRC~Ticensed power plants and fuel
reprocessing plants.

10 CFR 60.151 and 60.152 High-level radiocactive waste repositories
(requires QA program based on 10 CFR 50,
Appendix B).

40 CFR 2564.97 RCRA-permitted land disposal facilities.

40 CFR 265.92 RCRA interim status land disposal facilities.

40 CFR 761.75 and TSCA land disposal sites for PCB materials.
761.180

Applicable DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommended Regulatory Compliance

83-tPA-10 Preparation of QA plans required for all U.S.
Int. Guide/ EPA-sponsored monitoring projects.
QA Plans
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SAMPLING QUALITY ASSURANCE AND CHAIN-OF-CUSTODY (continued)

Recommended Technical Guidance

85-EPA-1 Sections 1 and 2 provide a discussion of

Pract. Guide sampling accuracy and precision and use of

for GW Samp. field blanks and standards. Applicable to
any type of monitoring system.

83-EPA-4 Section 5.4 provides chain-of-custody

RCRA Permit procedure for RCRA permits. May be applied to

Writ. Manual other systems as well.

GW Prot.

B2-EPA-3 Section 1.3 provides good examples of chain-

Test Meth. of -custedy forms.

Solid Waste

SW-B46

Guswa Some general information on preparing guality

1984 assurance/quality control (QA/QC) pians.

RELEVANT STATE REGULATIONS

Ne noteworthy state regulations identified regarding this topic.



ANALYTICAL PROCEDURES

17

TOPIC DESCRIPTION

This topic includes the required and recommended analytical
procedures for the field and laboratory.

Procedures for the analysis of ground water samples are described
in several standard reference sources. In addition to chemical
analysis, it is often useful to conduct physical analyses of water and

soil properties.

APPLICABLE REGULATIONS AND ORDERS

Applicable Requlations

40 CFR 136.3

40 CFR 141.23 to 141.28
40 CFR 144.28(q)

40 CFR 264.97

40 CFR 265.92

40 CFR 761.75(b)(c)

Applicable DOE Orders

None identified.

NPDES parameters and testing at PCB land
disposal sites.

Public water systems using ground water.
Underground injection wells (UIC program).
RCRA-permitted land disposal facilities.

RCRA 1interim status land disposal facilities.

TSCA land disposal sites for PCB materials.

RECOMMENDED GUIDANCE

Recommendations for Regulatory Compliance

86-EPA-4
Appendix VIII
Guide

83-EPA-T
Chem. Analysis
Water/Wastes

Current interim guidance on RCRA ground water
analysis requirements. Issued for use by the
U.S. EPA in reviewing land-based hazardous
waste facility permit applications.

Approved test procedures for NPDES and UIC
programs.
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ANALYTICAL PROCEDURES (continued}

Recommendations for Requlatory Compliance (continued)

82-EpPA-3
Test Method
Solid Waste
SH-846

75-EPA-1

Int. Rad.
Meth. DY, and
APHA 1985

73-EPA-2

Anal. Reactor
Solutions, and
73-EPA-T

HASL

Procedure Manual

APHA 1985,
ASTM 1978, and
79-USGS-1
Inorganics in
Water/Fluvial

Approved procedures for determining hazardous
characteristics of wastewater streams as
defined by RCRA (but contain no specific
methods for ground water analysis).

Procedures for compliance with
40 CFR 141.25(a) regarding radioactivity
monitoring.

Procedures for compliance with
40 CFR 141.25(b) regarding radiocactivity
monitoring.

Procedures for compliance with
40 CFR 141.23(f) regarding organic analysis.

Recommended Technical Guidance

85-EPA-5
TEGD

85-EPA-16
CLP
Inorganic
Protocol

85-EPA-1T
CLP
Organic
Protocol

83-EPA-T
Chem. Analysis
Water/Wastes

82--NRC~1

Disposal
Low-Level
Radiocactive Waste

Helpful information for preparation of
sampling and analysis plans.

Exhibit D prescribes analytical procedures for
inorganic parameters under U.S. EPA's Contract
Laboratory Program.

Exhiibit D prescribes analytical procedures for
organic parameters under U.S. EPA's Contract
Laboratory Program.

Widely used procedures, especially for
inorganic substances.

Procedures for determining numerous chemical
and physical properties, including
radioactivity.
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ANALYTICAL PROCEDURES (continued)

Recommendations for Requlatory Compliance (continued)

79-USGS-] Especially useful for inorganics in river
Inorganics in sediment.

Water/Fluvial

APHA Widely used standard methods for general water
1985 and wastewater analyses.

RELEVANT STATE REGULATIONS

No noteworthy state regulations identified for this topic.
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LABORATORY QUALITY ASSURANCE

TOPIC DESCRIPTION

This topic includes quality assurance/quality control (QA/QC)

plans for laboratories.

Laboratory QA/QC programs are necessary to obtain repeatable and
accurate analytical results. The implementation of laboratory quality
control programs is required for laboratories used in DOL activities.

APPLICABLL REGULATIONS AND ORDERS

Applicable Requlations

10 CFR 50, Appendix B

10 CFR 60.151 and
60.152

Applicable DOE Orders

DOE ORDER 5700.6A

HRC licensing requirements.

High-level waste sites operated by DOE (refers
to 10 CFR 50j}.

Prescribes use of American Mational Standards
Institute/American Society of Mechanical
Engineers (ANSI/ASME) NOA-Y standards for
compliance with 106 CFR 50.

RECOMMENDED GUIDANCE

Recommendations for Regulatory and DOE Order Compliance

83~-EPA-10
Int. Guide/QA Plans

Recommended guidance for compiiance with U.S.
EPA policy which reguires that each
monitoring project have a written and
appraved QA plan.

Recommended Technical Guidance

85-EPA-16
cLp
Inorganic
Protocol

85-EPA-17
cLp
Organic
Protocol

Exhibit £ presents QA/QC procedures for
laboratories under the U.S. EPA's Contiract
Laboratory Program.

Exnibit E presents QA/QC procedures for
laboratories under the U.S. EPA's Contract
Laboratory Program.
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L.ABCRATORY QUALITY ASSURANCE (continued)

Recommended Technical Guidance {(continued)

79 -EPA-3 General laboratory quality control criteria,
OC Water/Wastewater with helpful checklist in Appendix A.

Labs

79-EPA-4 Contains very detailed guality centrol

129 Priority procedures for instrument operations and
Pollutants analyses of pesticides but also covers other

parameters such as PCBs.

RELEVANT STATE REGULATIONS

No noteworthy state requlations identified regarding this topic.
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REPORTING OF DATA

TOPIC DESCRIPTION

This topic inciudes recommended and required data format and data
management systems.

Ground water monitoring date should be reported in a manner that
will allow guick review of the data, comparison with applicable
standards, and ease in performing evaluations of the data. Although
specific formats are not presciribed, some guidance documents contain
exampies of recommended format sheets.

APPLICABLE REGULATIONS AND ORDERS

Applicable Reguiations

10 CFR 20G.4 and 20.5 A1l NRC-Ticensed facilities.

40 CFR 144.28 and Underground injection wells (UIC program).
146.13, 146.23,
and 146.33

40 CFR 264.98 and 254.99 RCRA-permitted land disposal facilities.
40 CFR 265.94 RCRA interim status land disposal facilities.

Appiicable DOE Orders:

5484 .1 A11 DOE and DOE contractor operations.
Chapter II1.4 and 5

RECOMMENDED GUIDANCE

Recommendations for Regulatory and DOE QOrder Compliance

86-EPA-5 Guidance for accurate reporting of

TEGD ground water data at hazardous waste
facilities.

84-EPA-2 Guidance for permit applicants regarding

Permit App. reporting format for interim status ground

Guide HW Facilities water monitoring data at hazardous waste

facilities.
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REPORTING OF DATA (continued)

Recommended Technical Guidance

86-LPA-3 Technical guidance for using STOREY to

STOREN organize RCRA ground water monitoring data.

86-EPA-5 Technical guidance for laboratory reporting

TEGD and for presenting ground water analytical
data in technical reports.

Liggett Technical guidance for alternative laboratory

1985 reporting of "none detected" analytical data.

ASTM STP 867

RELEVANT STATE REGULATIONS

No noteworthy state regulations identified for this topic.
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EVALUATION Of DATA

TOPIC DESCRIPTION

This topic includes required statistical analysis and methods for
the modeling of ground water contaminant migration.

Evaluaiion of data obtained in ground water monitoring may he
aimed at determining whether changes are occurring in ground water,
assessing compiiance with standards, predicting future changes in
ground water guality, or evaluating the potential effectiveness of
remedial action or control measures. Statistical comparisons are often
necessary to assess compliance with standards or to determine whether
contaminant levels are increasing above background levels, and scwme
regulations (e.g., the RCRA hazardous waste rules) specify statistical
tests to be performed by the facility owner or operator. Generally,
however, reguirements for evaluating ground water data are absent or
vague. Numerous mathematical models exist for predicting or evaluating
ground water behavior; these may be useful in explaining observed
conditions, predicting future changes in ground water quality, and
evaluating potential remedial action measures. Texis and other
materials on the fundamentals of ground water hydrology and
hydrochemistry are often helpful in the qualitative and quantitative
evaluation of monitoring data.

APPLICABLE REGULATIONS AND ORDERS

Applicable Regulations

40 CFR 192.32(a){(2) Surface impoundments at uranium by-preduct
material disposal sites.

40 CFR 141.23 to 141.26 Community water systems using ground water
sources.

40 CFR 264.97 to 264.99 RCRA-permitted land disposal facilities.
40 CFR 265.93 RCRA interim status land disposal facilities.
40 CFR 300.68 CERCLA "Superfund" sites.

Applicable DOE Orders

None identified.
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EVALUATION OF DATA (continued)

RECOMMENDED GUIDANCE

Recommendations for Requlatory Compliance

86-EPA-S
TEGD

B4-EPA-4
Rem, Investigations
Guide

Current regulatory guidance for evaluation
of RCRA ground water monitoring data.

Guidance for regulatory compliance concerning
data evaluation and management at CERCLA
sites.

Recommended Technical Guidarice

B6-EPA-S

TEGD;
Splitstone 1986
HMCRI Proc.;
Liggett 1985
ASTM STPB&T

83-EPA-§
Risk Assmnt,
RCRA Landfill

79-EPA-4
129 Priority
Pollutants

85-NRC~2

Radionuclide
Migration GW;
83-DOE -

Effluent Radiological
Meas. DOL

Current guidance for statistical analysis of
RCRA ground water monitoring data. Splitstone
(1986) and Liggett (1985) present alternative
methods for designing ground water systems for
data evaluation to control the risk of "false
positive® test results.

Technical guidance on data requirements and
model development for exposure assessments of
hazardous waste landfills.

Source of information on aquatic transport and
fate of 129 priority poliutants. Useful for
evaluating or modeling ground water
contamination.

Good guidance for radiological data
evaluation. Mobility and adsorption
behavior of radionuclides are covered in
85-NRC-2. Methods of data analysis and
statistical treatment of radiological
measurements are covered in 83-DOE-1.
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EVALUATION OF DATA {continued)

Recommended Technical Guidance (continued)

B82-NRC-2 Good technical guidance for ground water

GW Flow medeling. Computer medeling of flow in the
Unsaturated Zone; unsaturated zone is discussed in 82-NRC-2.
B5-EPA-2 85-EPA-2 provides detailed guidance on

Rem. Act. HW Sites; numerical medeling of subsurface contrals for
UNESCO 1982; remedial actions using flow-related and

Tedd 1980; transport parameters. Chapter 10 of Todd
Cheremisinoff (1980) describes models useful for evaluation
1984 of around water data. UNLESCO (1982) provides

technical guidance for ground water model
selection in different geclogic settings.
Cheremisinoff (1984) is a good source of
technical guidance for development, use, and
Timitations of ground water models to predict
contaminated leachate plume movement.

Campbell General guidance for setting up systems for

1985 evaluating quality of ground water monitoring

GW Monit. Rev. data.

Giiet Guidance for handling of data sets with

1885 numerous "below detection 1imit" entries.

Env. Sci.

Tech.

Guswa Technical guidance for assessment of ground

1984 water data under emergency response
conditions.

Javande) Source of technical guidance on selecting

1984 mathematical methods for evaluating the

consequences of ground water contamination
and/or the nesed for corrective action. If
mathematical modeling must be done, however,
this handbook will generally be insufficient
as guidance for model application.

RELEVANT STATE REGULATIONS

The majority of states follow the federal regulations for
evaluation of RCRA ground water monitoring data. One exception is West
Virginia, where background values of ground water at hazardous wastle
facilities are redetermined esach quarter for comparison with
downgradient values.
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS

TOPIC DESCRIPTION

This topic includes maximum contaminant levels (MCLs), drinking
water standards and other prescribed concentration limits, and
procedures for establishing alternate concentration Vimits (ACLs).

Although no federal ground water concentration standards exisi per
se, various reqgulations prescribe maximum exposure concentrations,
drinking water standards, and MCLs for certain parameters. 1In many
cases, the question of "how clean is clean?® is negotiated between the
facility owner and government agency. Several states, and even some
localities, have established specific ground water quality standards.
RCRA regulations prescribe procedures for the optional establishment of
ACLs where facilities violate existing standards or background levels.

APPLICABLE REGULATIONS AND ORDERS

Applicabie Requlations

10 CFR 20.106

10 CFR 61.41

40 CFR 192

10 CFR 60.113

40 CFR 191.16

40 CFR 141.11 to 141.16
40 CFR 144 and 146
40 CFR 241.204

and 257.3-4

40 CFR 264.92, 264.94
and 264.99

40 CFR 265.92

Radiocactive releases to unrestricted areas
from NRC-1icensed facilities.

NRC-Ticensed low-level and radioactive waste
land disposal facilities.

Inactive uranium and thorium processing sites
(UMTRAP) and uranium mill tailings disposal
sites.

Closed high-level radicactive waste disposal
sites.

High-level radioactive waste disposal sites.

Underground sources of drinking water for
community water systems.

Underground injection of hazardous waste (UIC
program).
Nonhazardous solid waste facilities.

RCRA-permitted land disposal facilities.

RCRA interim status land disposal facilities.
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS (continued)

Applicable DOE Orders

None identified.

RECOMMENDED GUIDANCE

Recommendations for Requlatory Compliance

85-EPA-4
ACL Guide

85-EPA-H
CERCLA Feasibility
Studies

B5-EPA-T1
RCRA GW
Mont. Guide

63-D0C-1
Max. Body
Burdens

Guidance for establishing ACLs under RCRA
(40 CFR 264.94(b)).

Sections 4 and 5 provide guidance on CERCLA
remedial actions and ground water.

Section 3.2.2 provides guidance for
establishing concentration 1imits for RCRA
compliance.

Mandatory technical guidance for compliance
with 40 CFR 141.16(h).

Recommended Technical Guidance

85--EPA-4
ACL Guide

85-EPA-8
State GW Prog.
Summaries

Vol. 1

83-EpA-4
RCRA Permit
Writ. Manual
GW Prot.

Applied
Management
Sciences
1985

Very helpful guidance for establishing ACLS
under RCRA.

Provides detailed information on state ground
water programs and protection standards.

Chapter 7 provides excellent guidance on
establishing ground water protection
standards, directad to RCRA permit writers.

Good source of information on state
ground water protection programs and
standards.
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GROUND WATER STANDARDS AND ALTERNATE CONCENTRATION LIMITS (continued)

RELEVANT STATE REGULATIONS

Many states have adopted ground water classification systems and
specific ground water standards for various parameters. Some states
(e.qg., West Virginia) prohibit degradatiocn beyond background parameter
levels.
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Rem. Act.
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85-EPA-4
ACL Guide
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GW Monit.
Strat.

85-LPA-6
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Feasibility
Studies

B85-LPA-8

State GW Prog.

Summaries
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Washington, D.C.
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190

SUMMATION REFERENCES (continued)

CODE TITLE

78-NRC-1 Thompson, W. E., et al. (Geraghty & Miller, Inc.),
G £lements 1978, "“Ground-Water Elements of In Situ Leach Mining
Uranium of Uranium," NUREG/CR-0311, U.S. NRC, Nuclear

Mining Material Safety and Safeguards, Division of Fuel

Cycle and Material Safety, Silver Spring, Maryland.

U.S. GEOLOGICAL SURVEY

79-USGS -1 Skougstad, M. W., et al., 1979, Techniques of Water-
Inorganics Resources Investigations of the United States

in Water/ Geological Survey, Book 5, Chapter Al: Methods for
Fiuvial Determination of Inorganic Substances in MWater and

Fluvial Sediments, U.S. Geological Survey.

CONGRESSIONAL OFFICE OF TECHNOLOGY ASSESSMENT

84-0TA-1 U.S. Congress, Office of Technology Assessment,
Protecting 1384, "Protecting the Nation's Groundwater from
G4 Contamination," Chapter 3: "Federal Institutional

Framework to Protect Groundwater from
Contamination," OTA-0-233, U.S. Congress,
Washington, D.C.

U.S. DEPARTMENT OF COMMERCE

63-D0C-1 U.S. Department of Commerce, "Maximum Permissible
Max. Body Body Burdens and Maximum Permissible Concentration
Burdens of Radionuclides in Air or Water for Occupational

Exposure," NBS Handbook 69 as amended August 1963,

GUIDES, MANUALS, STANDARDS, AND TEXTBOOKS

ACGIH American Conference of Governmental Industrial

1985 Hygienists, 1985, Guidelines for the Selection of

Clothing Chemical Protective Clothing, Vol. 1, Field Guide,
2nd ed., ACGIH, Cincinnati, Ohio.

ACGIH American Conference of Governmental Industrial

1985 Hygienists, 1985, Threshold Limit Values and

TLVsS Biological Exposure Indices for 1985-86, ACGIH,

Cincinnati, Ohio.

ATIHA Engineering Field Reference Manual, 1982, American
1982 Industrial Hygiene Association, Akron, Ohio.



191

SUMMATION REFERENCES (continued)

ASTM
1978

ASTH
1981

Applied
Management
Sciences
1985

Birkner

n.d.

Cheremisinoff
1984

Driscoll
1986

Everett
1384

Guswa
1984

Javandel
1984

TITLE

American Public Health Association, American Water
Works Association, and Water Poliution Control
Federation, 1985, Standard Methods for the
Examination of Water and Waste Water, 16th ed.,
APHA, Washington, D.C.

American Society for Testing and Materials, 1978,
Manual on Water, Special Technical Publication 4424,
ASTM, Philadelphia, Pennsylvania.

American Society for Testing and Materials, 1981,
Permeability and Groundwater Contaminant Transport,
Special Technical Publication 746, ASTM,
Philadeliphia, Pennsylvania.

Applied Management Sciences, 1985, State Programs for
Groundwater Quality Management, 2 vols., prepared for
the Groundwater Task Force of the Edison Electric
Institute, Washington, D.C.

Birkner, L. R., Respiratory Protection: A Manual and
Guidance, American Industrial Hygiene Association,
Akron, GChio.

Cheremisinoff, P., K. Gigliello, and T. 0'Neill,
1984, Ground Water: Leachate Modeling/Monitoring
and Sampling, Technomonic Publishing Company,
Lancaster, Pennsylvania.

Driscoll, F. G., 1986, Ground Water and Wells, 2nd
ed., Johnson Division, St. Paul, Minnesota.

tverett, L. 6., L. G, Wilson, and £. W. Hoylman,
1984, Vadose 2one Monitoring for Hazardous Waste
Sites, Noyes Data Corporation, Park Ridge,

New Jersey.

Guswa, J. H., et al., 1984, Groundwater
Contamination and Emergency Response Guide,
Pollution Technology Review No. 111, Noyes
Publications, Park Ridge, New Jersey.

Javandel, 1., C. Doughty, and C. F. Tsang, 1984,
Groundwater Transport: Handbook of Mathematical
Models, Water Resources Monograph Series No. 10,
American Geophysical Union, Washington, D.C.



192

SUMMATION REFERENCES (continued)

oDt

Levine
1985

Shapiro
1972

Todd
1980

UNESCO
1982

TITLE

Levine, S. P, and W. F. Martin, 1985, Protecting
Personnel at Hazardous Waste Sites, Butterworth
Publishers, Boston, Massachusetts.

Shapiro, J., 1972, Radiation Protection: A Buide
for Scientists and Physicians, Harvard University
Press, Cambridge, Massachusetts.

Todd, D. K., 1980, Ground Water Hydrology, Wiley,
New York.

UNESCO, 1982, Ground Water Models: Concepts,
Problems and Methods of Analysis with Examples of
Their Application, Unipub, New York.

JOURNAL ARTICLES AND CONFERENCE PAPELRS

Campbel]
1985
GW Monit. Rev.

Liggett
1985
ASTH STPE&T

Spiitstone
1986
HMCRI Proc.

Campbell, J. A. and W. R. Mabey, 1985, "A Systematic
Approach for Evaluating the Quality of Ground Water
Monitoring Data." Ground Water Monitoring Review,
vol. 5, No. 4, pp. 58-b62.

Liggett, W., 1985, "Statistical Aspects of Designs
for Study Sources of Contamination," Quality
Assurance for Environmental Measurements, ASTH
STP8&7.

Spiitstoneg, D. E., 1§86, "A Statistician's Yiew of
Ground Water Monitoring," in Proceedings of the
National Conference on Hazardous Waste and Hazardous
Materials, Hazardous Materials Control Research
Institute, pp. B8-12.



AAS
ACGIH
ACL
AEA
ATHA
AMS
ANST
APHA
AFI
ASHME
ASTM

CERCLA

. CFR
CLP
DOE
DOI
D
DNR
ECRA
EPA

tRDA

193

LIST OF ACRONYMS AND ABBREVIATIONS USED IN THIS DOCUMENT

atomic absorption spectrometry

American Conference of Governmental Industrial Hygienists
alternate concentration limit

Atomic Energy Act

American Industrial Hygiene Association

Applied Management Sciences (Silver Spring, Maryland)
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American Public Health Association

American Petroleum Institute

American Society of Mechanical Engineers

American Society for Testing and Materials

Comprehensive Environmental Response, Compensation
and Liability Act

Code of Federal Regulations

Contract Laboratory Program (EPA)

U.S. Department of Energy

U.S. Department of the Interior
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Department of Natural Resources (Wisconsin)
Environmental Cleanup Responsibility Act (New Jersey)
U.S. Environmental Protection Agency

Energy Research and Development Administration
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MeL maximuim contaminant level

NBS National Bureau of Standards

NEIC National Enforcement Investigations Center (EPA;

NIOSH National Institute for Occupational Safety and Health

NPDES National Pollutant Discharge Elimination System

NRC Nuclear Regulatory Commission

NTIS National Technical Information Service

NWPA Nuclear Waste Policy Act

NWWA National Water Well Association (Dublin, 0Ohio)
OEG Office of Environmental Guidance (DOE)

OSHA {ccupational Safety and Health Administration
ORNL Dak Ridge National Laboratory

0sSC On-Scene Coordinator



0TA
PCB
PHSA
PNL
QA/QC
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RA
RCRA
SDWA
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TEGD
THF
THM
TLV
TRU
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TsD
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UMTRAP
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UNESCO

USGS
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Office of Technology Assessment
polychlorinated biphenyl

Public Health Service Act of 1965

Pacific Northwest Laboratory (Richland, Washington)
quality assurance/quality control

quality assurance

Regional Administrator (EPA)

Resource fonservation and Recovery Act

Safe Drinking Water Act

Surface Impoundment Assessment

Solid Waste Disposal Act

total dissolved solids

Technical Enforcement Guidance Document
tetrahydrofuran

trihalomethane

threshold Timit value

transuranic

Toxic Substance Control Act of 1976
treatment, storage, or disposal

Underground Injection Control (Program, SDWA)
Uranium 8111 Tailings Remedial Action Program
Uranium Mi11 Tailings Radiation Control Act

United Nations Educational, Scientific and
Cuitural Organization

U.S. Geological Survey

volatile organic compound
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APPENDIX A

STATUTES AND REGULATIONS RELEVANT
TO GROUND WATER MONITORING

® Relevant statutes - Pertinent sections of federal
statutes dealing with ground water monitoring and their
applicability to various facilities and
owner/operators.

& Relevant regulations - Applicable parts of the Code of
Federal Regulations {CFR) relevant to ground water
monitoring.
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RELEVAMT STATUTeS

ATOMIC ERERGY ACT OF 1554, AS AMENDED BY THE URANIUM MTLL TAILINGS RADIATION COMTROL ACT OF 1978
{Enacted by PL 83-703, August 20, 1954 as smended by PL 95-604, November B, 1978)

PERTINEN( SECTIONS AND HEADINGS APPLICABILITY/DESURIEYION
Section 108 Resedial Action facilitins not in compliamce with Section 275a of the Atumic Emergy Act.
Section 206 Authority of EPA regarding certain by-product Standards for inactive uranium mil) tailings sites and depositories.

material. (This creates Section 275 in Atomic
Energy Act — Health and Envirommental Standards
for Uraniim Mill Tailings)

COMPREHENS IVE ENYIROMMENTAL RESFONSE, COMPEHSATION, ANG LIABILITY ACT OF 1980
(Enacted by PL 96-510, Decsaber 17, 1980, as amended through PL 98-335, Awgust 2, 1484)

PERTINENT SECTIONS AND HEADINGS APPLICABLL LT7/BESCRIFTION
TITLE 1 - HAZARDOUS SUBSTANCES, RELEASES, LIABILITY, COMPENMSATION Authorizes EPA to respond to releases of hazarddus substances which may
prasent an weminent and substantial threat to public health or welfare.
Section 102 FReportasble Quantities Guner/tperators of waste sites with hazardous releases.
secticn 104 Response Authorities Ownar/operators of easig sites with hazardous relieases.

{President has authority to arrange for remedial action,
monitoring, etc., relating to releassed substances)

Section W5 Mational Contingency Flan A1l releases of poliutants $0 air, land, water (unless oxempted by Yaw).
Saction 106 Adatement Aciion Actual or threatened release of a hazardows substance from a facility.

FEDERAL WATER POLLUTION COMTROL ACT, AS AMENDED 8 THE CLEAN WATER ACT OF 1377
{Enacted by PL 92500, October 21, 1976, as wiended through PL 99-88, August 1%, 1885)

PERTTNENT SECTIONS AND HEADINGS APPLICABLLIT(/OESCRIPTION
TITLE 1 - RESEARCH AND #ELATED PROGRAMS Interaction betwaen EPA Administrator, federal, state, and other agenciss.
Section 102 Comprehensive Programs for Water Pullution Control Al navigable waters and ground waters.
162{a) {(Administrator shall prepare programs for AlY navigable waters and grewnd waters.
preventing and eliminating pollutivn of ground
waters}
TITLE E11 - STANDARDS AND :NFORCEMENT Atl point dischargers from publicly owned treaiment works and other dischargers

{does not usually include ground water).

section 308 Inspections, Monitoring and Entry A)) noint source dischargers.
308(a) (Administrator may require monitoring as Al paint source dischargers.
deemed necessary)
Section 311 Gil and Hazardous Substance Liability Al facilities,
TITLE I¥ - PERMITS AMD LICRMSES Applicants for NPDES permits 1o discharge to navigable uaters.
Section 402 Naticnal Pollutant Discharge Elimination System AN point zcurces discharges, incloding discharges to wells.

402(a) {establishing APDES permitiing system to ensure
compliance with Act)

Section 404 Permits for Dredged or Fill Material
404(c) (Acdninistrator may prohibit discharge of Any dredged or fill material in waters or wetlands.

materials which may adversely affect municipe)
supplies

NUCLEAR WASTE POLICY ACT OF 1962
{Enacted by PL 27-425, January 7, 1983)
TITLE 1 - DISPOSAL AMD STORAGE (F MIGH-LEVEL RADIACTIVE WASTE, SPENT NUCIEAR FUEL, AND Li%-LEVEL RAODIGACTIVE WASTE

SUBTITLE A - REPOSITGRIES FOR DISPOSAL OF HIGH-LEVEL RADIQACTIVE WASTE AND SPEMT HUCLEAR FUEL

PERTINENT SECTIONS_AND HEADINGS APPLICASLL1TY/DESCRIPTION
Saction 1312 Recommndation of Candidate Sites for
Site Chacacterization
112(a) Guidelines (for considering various factors Candidate sites for high-level radicactive waste disposal.
including hydrology and water supply)
Section 113 Site characterization
113(a} In General (minimize envirormental ispact Contidate disposal sites.
of site¢ characterization activities)
Section 124 Consideration of Effect of Acquisition of Water resources in disposal area.

Water Hights



PUBLIC MEALTH SERVICE ACT

PERTINENMT SECTICNS AMD MEADINGS

SURCHAPTER X11 - SAFETY OF PUSLIC WATER SYSTENS

Section

Section

ion

Seci

Section

Section

Saction

300G~

1

30034

3009-5

200h-3

3604

300 -4

Natipnal Drinking Water Standards

Variances

Exempticns

Interim Regulation of Undeigrourd Injections

Frergercy Powers

Records and Ins

200

RELEVANT STATUTES
{Cont inund)

APFLICABILITY/DESCRIPTION

Establishes procedures for the pramulgation of naticral primary and secondary
drinking water regulations.

Establishes conditions under which variarces from an applicable raticnal primary
drinking water regulation may be granied by 2 state to public water systems.

Establishes corditions under which a state may exsnpt a public water systom
from any requirement, regarding a maximm rontxnicant level and/or any treatment
technique, of an applicable national primary drinking water standard.

Establishes necessity for underground injection well operatioh permits.

Authorizes the Administrator to takz actions against imminent znd substantial
endangerment, to health from contaminants which are present or likely to enter a
public water system.

Requires water suppliers or others subject to a natioral primary drinking water
regulation 1o 2stablish and maintain records and ceports and concuct monitoring
depoen] nacessary by the Administrator.

RESCUSCE COMSTRVATION AMD RECOVERY ACT OF 1976, INCLUDING THE HAZAARDOUS AND SOLID WASTE ANENDAENTS (HSWA) OF 1924
Enactad by PL 24-5C0, Octobar 21, 1976; as amended through PL 99616, Rovember 3, 1984}

PERTINENT SECTICHS AND Hi

SUBTITLE C - HAZARDOUS HASTE BANAGEMENT

Section

Section

Secticn
Section
Section

w004

3004

3004
3004
30604
304

3005

3005
3005

30605

3008
3013
3015
3015
3015

Standards Applicable to Owners and Cperators of

Hazardous Waste Treatment, Storage, and Of

osat

facilities

{0)

(2}
{u)
v
(w)

Minimm Techanlogical Requiroments

Ground Hater Bonitoring

Contiruing Releases at Pewnittzd facilities
Corrective actions beyond Facility Boundary
Underground Tanks

Permits for Treatment, Storage, or Disposal of
Hazardous Waste

(e)(2) Intarim Status Cazrtification of Compliance

)

()

Interim Status (Ground water standards)

Interim Status Surface Impauncrents

{150}

Interim Status Concerning Corrective Action Orders
Monitoring, Analysis, and Testing
Expansion During Interim Status

(a)
{b)

daste Piles
Landfi11s and Surface Ilopoundments

SUBTITLE D - STATE OR REGICMAL SOLID WASTE PLANS

Section
Section

Section

4003
4c04

4010

Requirements for Approval of Plans
Criteria for Sanitary tandfills, Sanitary
Landfills Required for all Disposal
Adequarcy of Certain Guidelines and Criteria

SUBTITLE G - MISCELLANEOUS PROVISIONS

Section

1010
1010
1010
1010

Interim Control of Hazardous Waste Injection

(a)
(®)
(c)

Undarground Source of Drinking Water
Actions Under CERCLA
Enforcement

SUBTITLE T - REGULATION OF UNDIRGROUND STORAGE TANKS

Section 9003 Release Detection, Prevention, and Correction
Regulations

Section

9003

9003

$005

{c}

(e}

Reguirements

Mew Tank Performance Standards

Inspecticns, Monitoring & Testing

APPLICABILITY/OE SCRIPTION

nerators of aore than 110 kg/month of hazacdous waste (as dofined by 20 CFR
261.3) and anyone who transfers, treats, stores, or disposes of hazardous wastes

New lard fills or surface impoundments, or replacemat and l1ateral expansicns
petwmitted after toverber 8, 1984 {with some exempilicns).

Al lang disposal units (with provisiens for case-by-case exenptions).

Any TSD facilities with releases frem a solid waste managament unit.

Any facility requiring corrective actionc,

Standards for tanks which cannot be zitered for inspection.

ANl interim status land
Any nterim status land
after July 26, 1982.
Any surface impoundmant
exsmpiicns).

Interim status facilities.

Any treatnwat, storage, or disposal facility.

disposal facilities.
dispasal facility which received hazardous waste

in existence on Novester B, 1384 (with oroyisions for

Interim status waste piles being expanded.
Interim status Jandfills and surface impoundments being expanded.

Requires EPA to promulgate guidelines for state and regional solid waste
management plans.

Nonhazardous solid waste disposers.
Nonhazardous landfilis.

Requires tFA to study adequary of non-RCRA ground water guidelines and
criteria.

Prohibits injection of hazardous wasts into underground sources of drinking water.
Provides some exemptions to (a}.
Per Sections 7002, 7003, and Safe Drinking MWater Act.

Quners and operators of tanks, the volume of which is at least 10 percent below
ground surface and which contain hazardmis substances or liquid petroleum products.
All undergrournd storage tanks.
Requires tPA 1o
February 1587,
Requires EPA to

issue release detection, prevention, and correction regulations by
issue regulations by February 1987.

All underground storage tanks.
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RELEVANT STATUTES
{Continued)

SAFL LRIMKING WATER ACT
(Enacted by FL 93-523, Gecember 16, 1914, as amended through PL 96-502, December §, 1960)

PERTINENT SECTIONS AND HEADINGS APPLICABIL ITY/0ESCRIPTIGN
TITLE KIV - SAFETY OF PUBLIC WATER 5VSTEMS All public water supplies using surface or grownd water sources,
Part B - Rulic Water Systems Coverage
Section 1412 Hational Brinking Waler Regulaticns Each public water system.
Part C - Protection of Underground Sources of Grinking Water Public water supplies using ground water sources.
Section 1421 Regulations for State Pragrams (UIC) State underground Tnjectica control programs for undergroursd sources of
drinking water.
Saction 1424 Inierim Regulation of Underground Injections Injection wells in sole source aquifers.

Part € - General Provisions
Section 1445 Records and Inspactions Anyone suhject to an underground injection contirol program.

SOLID WASTE DISPOSAL ACT

SUBCHAPTER [11 - HAZARDOLUS WASTE RMANAGEMENT

Section £924 Standards Applicable to Owners and Operators Authcrizes EPA 30 establish standerds for hazardous waste T30 facilities,
of Mazardous Maste Treatment, Stovage, and including incorporation of the 1984 Hazardous and Solid Waste Amendrents
Disposal (T50) Facilities regarding ground water monitoring and continuing releases.

Section 8925 Permits for Treatment, Siorage, or Disposal Establishes permit requirements for hazardous waste T5D facilities.

of Hazardous Waste
Section $934 Monitoring, Analysis, and Testing puthorizes the EPA Administrator to isswe an order requiring monitoring,
testing, analysis, and reporting to sscertain the nature and axtent of bazard
to human bealth and the environment from hazardous waste practices or releases
of hazardous waste.
SUBCHAPTER IV -~ STATE OR REGIOHAL SOLID WASIE PLANS

section £944 Criteria for Sanitary Landfills; Authorized EPA to establish criteria for sanitary landfills.
Sapitary Landfills Required for all Disposal

Section 6345 Upgrading of Open Dumps Prohibits open dwmping of solid or hazardous waste.
CHAPTER VIT - MISCELLANEOUS PROVISTORS
Saction 6973 Imminent Hazard Authorizes the EPA Adninistrator to bring suit agaiast any person

whose past or current hazardous waste practices preseni an
imminent and substantial endargerment to health or the savirunment.

TGKIC SUBSTANCES COMTROL ACT
{Enacted by PL 94.46%, October V), 1976 a3 amended by PL 97-129, Decamber 29, 1981)

FERTINENT SECTIONS AND HEADINGS APPLICABILITY/DESCRIPTION
cection 4 Testing of Chemical Substances and Mixiures Users, disposers, etc., of chemical substances and mixtures.

Section 6 Regulation of Hazardous Chemical Substances
and Mixtures
Section 8 Recceting and Retention of Information



TITLE 10 - ENERGY

PERTINEMT SECTIGNS AND HEADINGS

CHAPTER 1 - MUCLEAR REGULATORY COMMISSION

Part 70 - Standards for Protection Against Radiation
(20.1 to 20.601)

Part 40 - Domestic Licensing of Source Material

(40.1 1o 40.8))

Part 50 - Domestic Licensing of Production and Utilization
Facilities
(Apperdin 8)

Part 60 - Disposal of High-Leve! Radicactive Wastes
in Geologic Repositories
(60.1 to 60.162}

Pari 61 - Licensing Requirements for Land Disposal of

Radicactive Waste
(61.1 to 61.83)

Park 10 - Domestic Licensing of Spacial Muclear Material

TITLE 40 PROTECTION OF EMVIROMNENT

PERTIMENT SECTIONS AMD HEADINGS

SURCHAPTER D - WATER FROGRANS

Pars 136 - Cuidelines Establishing Tesi Procedures
for the Analysis of Pollutants
(135.1 to 136.9)

Part 141 - Maticral Interim Primary Drinking Water
Regulations

Subpart B - Maximum Contamiaant Levels
(141.1) to 141.16)
Subpart € - Monitoring and Analytica) Reguirements
(141.2) to 141.30)

Part 143 . National Secondary Drinking Water Regulations

(143.) to 143.4)

Pari 14 - Uncerground Injection Control Program

Part 146 - Underground Injection Control Program
Criteria and Standards
(146.) to 146.42)

SUBCHAPTER F - RADIOLOGICAL PROTECYION PROGRAW
Part 197 - Eswirommental Radiation Protection Standards for

Management and Dispusal of Spent Nuclear Fuel,
High-level and Transuranic Radioactive Wastes

Part 192 - Health and Envirormental Protection Standards
far Uranium and Thorium Mill Tailings

Subpart A - Standards for the Control of Residual Radiocactiwe
Materials from Iractive Uranium Processing Sitaes
{192.00 to0 192.02)

Subpart B - Standards for Cleanup of Land and Buildings

Contaminated with Residual Radicactive Materials
From lnactive Uranium Processing Sites
(192.00 to 192.07}
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RELEVANT REGULATIONS

APPLICABILITY/DESCRIPYION

Al persors who receive, possess, uze, or transfer radicactive material licensed
pursuamt to the regulations in this chapter.*

Al) persons requesting licenses io receive title to, receive, possess, use,
transfer, or deliver source and by-product materials.

Establishes quality assurance requirements for the design, construction, and
operation of structures, systems, and components of nuclear power plants and
fue) reprocessing plants.

Preseribes rules governing the licansing of the 1.5, Departeent of Erergy (00€)
to receive and possess source, special nuclear, and by praduct material at a
geologic repository odecations area.

Establishes procedurss, criteria, and temms and conditions upon which the NAC
issues licenses for the land disposal of radinactive wastes containing by-
products, source, and special nuclzar material received fram other perszons.

{Does not apply to high-Tevel wastes addressad in Part 60, uraniwm mill tailings
adgressed to Part 40, or licensed material addressed in Part 20 of this chapter).

Establishes procedures and criteria for the issuance of licenses to racaive title
to own, acquire, deliver, possess, and transfer nuclear material.

APPLICASILITY/DESCRIPTION

Lists approved test procedures for wasie constiluents o be measured pursuant to
an MPDES application or permit {under Ssciion 402 of the FXCPA) oF a state
certification (under Section 40) of the FXPCA}.

Establishes national primary drinking water regulations pursuant to Section 1412
of the Public Health Service Act (PHSA} as smended by the Safe Drirking Water Act
(SOWA), 2pplicable to each public water system.

Establishes maximum levels for organic, inorganic, micrchbiological, and
radiological contaminants in drinking water.

Suppliers of water for cammunity and noncotmunity water systems.

Establishes national secandary drinking water regulaticns purswant to
Section 1432 of the PHSA as amended by ihe SOWR. (Mot federally enforcesble, but
quidalires for States).

Sats forth the regulatory fraaework for the program reguiremznts of the
Undarground Injection Contrel (UIC) Program, promulgated under Part € of the
SOWA.

Sets forth the technical criteria and standards for the UIU program.

Establishes standards for the managemeni and disposal of spent nuclear
fue) and high-level and transuranic radicactive wastes generated by
activities regulated by the NRC and to the disposal of similar materials
generated by atomic energy defense activities under DOF jurisdiction.

Control of residual radicactive material at inactive uranium pracessing or
depasitory sites designated under Section 108 of the Uraniom 211} Tailings
Radiation Control Act {UMIRCA) and restoration of the cites following any use
of subsurface minerals.

Land and buildings that are pari of any inactive uranium processing site
designated under Section 102 of UMIRCA.

*The federal Register of January 9, 1386, contains proposed revisions to 10 CFR 20 which would substantially increase the detai) of required hodily
radiation monitoring and gencrally lower the allowable radiation doses.



TITLE 40 (CONTINUGED)

PERY INENT SECTIONS AND SEADINGS

Subpars © - Tmplementation
(1%2.20 to 192.22)

Subpart 0 - Standards fus Management of Uraniun By-Product
aterials Pursuant to Section 84 of the Atomic
Energy Act of 1954, as amended
(192.30 to 192.34)

Subpart £ - Standards for Management of Thorium By-product
#aterials Pursuant to Ssction 84 of the Atomic
€rergy Act of 1954, as amended
{192.40 to 192.43)

SUBCHAPTER T . SOLID WASTES
Part 241 - Guidelines for the Land Disposa) of 50lid
Wastes

241.204 uater Quality

Part 257 - Criteria for Classification of 5n)id Waste Disposal
facilities and Practices

Part 264 . Standards for Quners and Operators of Hazardous
Waste Treatment, Storage, and Dispesal Facilities.

Subpart ¥ - Ground Water Protection
(264.90 to 264.100)

Subpart G - Closure and Post-Closure

(2565. 110 to 265.120)

Part 265 - Interim Status Standards for Qwners and Operators
of Hazardous Wasie Treatment, Storage, and Disposal
Facitities

Subpart F - Ground Water Munitoring
(265.90 to 26%.94)

Part 267 - lnterim Standards for Cwners and Operaiors of
New Hazardous Waste Land Disposal Facitities

SUBCHAPTER J - SUPCRFUND PROGRAMS
Part 300 - Mationzl 01} & Hazardous Substances Follution

Contingency Plan

Subpart £ - Operatiocnal Response Phases
for (i) Removal
(300.57)

Subpart F - Hagzardous Substance Response
300.61 to 200.71)

SUBCHAPTER R - TOXIC SUBSTANCES CONTROL ACT

Part 161 - PCBs Manufacturing, Processing, Distribution
in Commerce, and lice Prohibition

Subpart D - Storage and Disposatl
(7161.50 to 761.79)

Subpart J - Records and Reports
(761.180 to 761.i85)

203

RELEVANT REGULATIONS
{Continued)

Guidance and criteria for achiaving standards of Subparts A and A.

Hanagement of uranium by-product materials during and following processing of
ores, and restoration of tisposal sites.

Management of thorium by-product materials during snd Following processing of
ores, and restoration of disposal sites.

Reconwended procedures for land disposal of all solid waste (except hazardous
agricultural and mining wastes) to achieve minimum levels of performance for
disposal sites.

Location, design, construction, and operation of sites to protect ground and
surface waters.

Establishes criteria for use under RCRA in determining which solid waste

disposal facilities and practices pose a ressonable probability of adverse
effects on health aor the enviroment. Provides guidelines for sludge utilization
and disposal under Section 405(d) of the Clean Water Act.

Dwrers and operators of al) facilities which treat, store, or dispase of
Razardous weste, unless specifically exempted.

Owners and operators of facilities that treat, stere, or dispose of hazardous
waste in sorface inpoundments, waste piles, land treatment, or landfills,

Establishes groundd water monitoring and reporting requirementis during past-
clozure care period for owners and operaters of hazardous waste disposa)
facilities where waste remains in place after closure.

Owners and operators of faciltities that treat, store, or dispose of hazardous
waste who are in compliance with interim status requirements.

Owners and operators of a surface impoundment, landfill, or land treatment
facility used to manage hazardous waste.

Requirements of this part are no longer applicable as they have been superseded
by Part 264,

Response iaken under the National Contingency Plan pursuant to CERCLA and
Section 311 of the Clean Water Act {for releases of oil or hazardous substances
into the environment),

Specifies special considerations for safety of personnel during responsze to a

discharge of 0i1,

Methods and criteria for determining appropriate extent of response under CERCLA
for releases or substantial threat of releases into the envircoment.

Al persons who manufacture, process, distribute, use, or dispose of materials
containing 50 parts per miliion (ppm) or greater of PCBs.

Establishes requirements for the storage, landfilling, and incineration of PCR
materials, including ground water monitoring.

Establishes requirements for the monitoring of disposal activities and associated
recordkecping.
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