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CHAPTE®R ONE

INTRODUCTIUN

ARJECTIVES AND SCUPE OF THE RCRA CORRECTIVE ACLTION PROGRAM

The primary objective nf the RCRA corrective action program
veote clean up releaspa ot hazardous waste or hezardous cnnstit-
nents that threaten human health or the environment. The program
arpties to all operating . «lesed or closing RCRA facrifties,

The 1984 Hazardnus snd Sntid Waste Amendments (HSWAJ estab-
tighed broad new authorities in the RLRA program to assist EPA ir
aronmplishing these obhjectives. These new authorities are:

v §3004(u) - Corrective Action for Continuing Releasks

Requires that any permit issued after November 3, 1984,
require corrective action for all releases from solid
wists management units at the facility. The provision
also reguires that owner/operators demonstrate financtal
assurance foer any required corrective action. and allows
schedules of compliance to be used in permits where the
corrective action cannct be completed prinr to permit
fssuance.

§3098(h - Interim Status Corrective Action Orders

Provides authority to issue enforcement orders to compel

corrective action or other response measures at interim
status facitities, and to take civil action against

faciiities for appropriate relief, '

§3004(v) - Corrective Action Beyond the Faéility Boundary

Directs EPA to fssue regu!ation: requiring corrective
action beyond the facility boundary where necessary *o
protect human health and the environment, unless the
owner/operator can demonstrate that he is unable to
obtafn the necessary permission, despite his best efforts,
Until duch regulations are promulggied, corrective action
orders can be issyed to require the necessary corrective
artion,

These authorities change the focus of the RCRA corrective
action program from detecting and correcting future releases from
reguiated urits to clieaning up problems resulting from past waste
management nractices at RCRA facilities. Prior to passage of the
HSWA, EPA's autherity to reguire corrective action for releaces
of harzardous renstituents under RCRA was limited to ground water
releases from unite that were rovered by RORA peemits, Part 264,




Subpart F provided the vehicle for requiring corrective action at
these "regulated units™. The post-HSWA program extends RCRA
autherity to releases to all media and all units at RCRA facili-
ties and encourages the use of other authorities, as needed aor
appropriate, to help achieve corrective action objectives at
these facilities,

The RCRA corrective action program consists of three phases:

1. The RCRA Facility Assessment (RFA} to identify releases
or potential releases requiring further investigation.

2. The RCRA Facility Investigation (RFI1) to fully charac-
terize the extent of releases,

3. Corrective Measurss ({M) to determine the need for and
extent of remedial measures. This step includes the
selection and impiementation of appropriate remedies
for all problems identified.

This guidance document describes the first phase of this
process and outlines procedures and criterfa EPA and State
personnel should follow in conducting RFAs at RCRA facilities.

1i. PURRDSE OF THE RFA
The RCRA facility Ascessment is a three~st§ge process for:

o ldentifying and gathering information on releases at
RCRA facilities;

o Evaluating solid waste management units (SNMUS) and other
areas of concern for releases to all media and regulated
~units for releases to media other than ground water;

0 Making preliminary determinations regarding releases of
concern and the need for further actions and interim )
measures at the facility; and

0 Screening from further investigation those SWMUs which
do not pose a threat to human health or the environment.

During the RFA, EPA or State investigators will gather information
on SWMUs and other areas of concern at RCRA facilities. They wil)
evaluate this information to determine whether there are releases
that warrant further investigation or other action at these
facilitins. Upon completion of the RFA, Agency personnel should
have sufficient information to determine the need to proceed to
the second phase (RFI) of the process.

A1l three steps of the RFA require the co!lection and analy-
sis of data to support initial release determinctions:




o The preliminary review (PR) focuses primarily on eval-
uating existing information, such as inspection reports,
permit applications, historical monitoring data, and
interviews with State personnel who are familiar with
the facility.

o The visual site inspection (VSI) entails the on-site

collection of visual information to obtain additional
evidence of r..iease.

o The sampling visit (SV) fills data gaps that remain upon
completion of the PR and VSI by obtaining sampling and
field data. ‘

TI1, SCOPE OF THE RFA

This section addresses:

o Releases covered in the RFA; |

o Relation of the RFA to the CERCLA PA/SI;

o The extent and roie of sampi;ng in the“RFA;.and

o Roles and responsibilities.

Releases Covered in the RFA

The RFA should identify all areas . of potential release at
RCRA facitities and include the investigation of releases to all
media: air, surface water, ground water, and soils. However,
ground water raleases from regulated units are not addressed in
the RFA, EPA and/or State investigators should use the full com-
plement of RCRA authorities to secure appropriate action. These
include §3004(u), §3008(h), §3004(v), §3013 and §7003. It these
authorities are not sufficient to compel the desired action,
Agency investigators may wish to use other authorities, such as
CERCLA §106 or TSCA §7 authorities and should consult with EPA or
State offices responsible for administering these programs.

The HSWA §3004(u) provision focuses on investigating releases
from SWMUs at RCRA facilities. Solid waste management units are
defined as:

o Any discernible waste management unit at a RCRA facility
from which hazardous constituents might migraté, frre-
spective of whether the unit was intended for the manage-
ment of solid and/or hazardous waste,.

The SWMU definition includes:

o Containers, tanks, surface impoundments, waste piles,
land treatment units, landfills, incinerators, and
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underground injection wells, including those units defined
as "regulated units" under RCRA.

o Recycling units, wastewater treatment units and other
units which EPA has generally exempted from standards
applicable to hazardous waste management units.

o Areas contaminated by "routine, systematic, and deliber-
ate discharges" from process areas.

The definition does not include accidental spills from production
areas and units in which wastes have not been managed (e.g.,
product storage 2reas).

The RFA will not routinely address releases that are pey-
mitted cr requirad to be permitted under other environmenta
programs or contamination resulting from permitted discharges.
Wnere such discharges are of concern, RCRA personnel should refer
the case to the original permitting authority. If that authority
does not take appropriate action, EPA can exercise 1ts authority
under §3004(u), §3004(v), §3008(h) or §3013. Where the RFA
identifies contamination requiring further investigation, RCRA
staff should work on a casé-by-case basis with the Regions and
other EPA permit programs to develop a solution to the contami-
nat‘on praoblem. '

The RFA does address relei-es from SWMUs to media other
than the one covered by the unit's discharge permit.. For example,
EPA can use §3004{u) or §3008(h) to control the release of volatile
organic compounds from NPDES-permitted wastewater treatment units
where there 1s cause for concern.

Relation of the RFA to the CERCLA PA/SI

The CERCLA PA/SI and the RFA differ in two important respects.
First, the CERCLA PA/SI focuses on the potential for offsite
exposures from releases, while the RFA focuses on identifying
specific releases at RCRA facilitfes and considers the potential
for offsite exposures primarily in determining whether to require
fnterim corrective measvres.

Second, the CERCLA PA/SI was developed primarily as a method
for scoring facilities to determine whether they should be on the
CERCLA National Priority List (NPL). The RFA does not farmally
rank or prioritize facilities. The RCRA program may use the
facility management planning [(FMP) process to establish State and
Regional priorities at and among RCRa facilitries. The FWPs
provide 4 framewgrk far aetermining spectiiic germitting dnd
enforcement actions that should be taken at a facility and which
facilities EPA should address first. Information on potential
releases at a facility is an important input into this process,
However, 1t 1s evaluated along with other information on the
facility's compliance and permitting status to establish overall
program priorfties.

1-4



Extent and Role of Sampling

. 'A purposely designed the RFA to be limited in scope.
This guidance establishes a framework to assist EPA investigators
in making preliminary releszse determinations that are largely
based on existing information and best professional Judgment. The
framework emphasizes the need to focus data collection and analysis
efforts (i.e., sampling data) on those data that are required to
support specific permit or enforcement order conditions., In
general, the stronger the case that the investigator must make
to compel an owner/operator to conduct an RFI or *to convince the
public that a SWMU does not pose a threat, the greater the amount
of information he/she will need to collect In the SV.

The Agency recognizes that sampling needs will differ on a
case-by~ ase basts. The extent of sampling will depend on the —
amount and quality of information gathered in the PR and VSI, the
investigater's professional judgment regarding the amount of in-
formation necessary to support an initial release determination,
and the degree of owner/operator cooperation,

Responsibility for ConductinngheURFA

As the program 1s currently set ug. EPA and/or the States
are responsible for conducting RFAs. ecause of the subjective
nature of these investigations, the Agency believes that 1t is
appropriate for a regulatory agency to conduct the RFAs. These
inftial release determinations will provide the basis for re uiring
a number of potential follow-on activities ranging in scope ?rom

noe further action to a full corrective action program. EPA and

the States may use contractors to assist them 19 conducting these
investigations, but the regulatory agency retains overall respon-
sibility for the RFA decisions.

In-some instances, it may be appropriate for the facility
owner/operator to perform certain sampling activities. EPA
and/or the State should make such determinations on a case-by=-case
basis and should carefully reviéw and approve plans developed by

owner/operators and oversee fleld activities conducted by the
owner/operator,

IV, TECHNICAL APPROACH
A1l three steps of the RFA renuire the fnvestigator to ex-~
amine extensive data on the facility and specific unfts at the
factifty., These data can generally be divided into five categories:
o Unit characteristics;
0 Wkdaste characteristics;

0 Pollutant migration pathways;
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o Evidence of release; and
o Exposure potential.

Exhibit 1-1 provides a matrix of these categories and the specific
factors that investigators need to consider in each category.
The investigator will need to apply his/her best prcfessional
judgment in examining these factors, how they interact, and their
effects on the likelihood of a release and its significance.

Exhibit 1-2 outlines the types of information in each cate-
gory that investigators are likely to obtain during each of the
three steps in the RFA. In general, during the PR, the investi-
gator will examine documents and other written materials to
obtain information on the facility's location, potential environ-
mental receptors, cnaracteristics of the waste handled at the
facility as a whole and managed in SWMUs, the design and operating
features of the SWMUs themselves, and evidence of past releases.
This information will assist the investigator in determining
which media and migration pathways are of concern and why. The
investigator will supplement this information with additional
evidence gathered during the VSI and samples taken during the SV.

Specific factors in each category that must be consfdered
will vary depending on which medium 1s of concern. For example,
land-based units are more likely to have ground-water releases
than aboveground units; surface inpoundments are more likely to
have afr releasaes than landfills., Certain wastes tend to vola-
tilize and cause air releases, while other wastes are soluble in
water and tend to migrate via surface or ground water. A facil-
ity's location will determine which media are of concern. Surface
water releases should not be a concern for facilities that are
not located near surface water. Types of evidence and potentia)l
receptors will also vary by media.

tach of the media-specific chapters describes the factors in
each of the five categories that investigators should examine for
the media of concern, Each chapter is organized to follow the
three steps of the RFA and 1s designed to assist the {investigator
in 1dentifying releases for each of the media of concern.

The RFA i1s completed when the finvestigator has sufficient
tnformation to make a determination regarding relvases or Tikely
releases at the facility and the need for further investigations.
Sometimes it will be possible to make this determination after
completing the first two steps (the PR and VSI), and a SV wil)
not be necessary. In other cases, even upon completion of the
SV, the investigator may need to perform additional follow=-up
tnspections or collect further sampling or other information from
the owner/operator before making this determination.

In general, when the RFA is completed, the investigator
will have:
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o Identified all potential releases of concern;
o Identified all SWMUs;

o Determined which areas need further investigation and
and collected sufficient information to focus these
investigations;

o Determined which areas require fnterim measures;

o Screened out releases that do not require any further
investigation; and

o Referred permitted releases to other authorities,
as appropriate.

Upon completion of the RFA, the investigator prepares a
report summarizing his/her findings. The report should integrate
the findings from all three steps 1n the RFA and include a de-
scription of the facility and fts waste management practices,
release informatfon for all SWMUs or groups of SWMUs and other
areas of concern, sampling plan and results, and final release
determinations and recommendations, This report should clearly
indicate those areas of the facilfty Lhat require furcher inves-
tigatfon in a RFI and should contatn fnformation to focus these
investigations. A sample outline of an RFA report 1s presented
in Appendix A, ' '

Conducting an RFA can present an opportunity to gather
fnformation on a facility which may be useful for purposes other
than making RFA determinations., Regians or States may choose,
for example, to collect certain data on facility characteristics
and other site-specific environmental data as a means of estab-
ltshing programmatic priorities for corrective action, Appendix
F provides a listing of some example data elements which could be
used for such purposes.

V. ORGANIZATION OF THIS DOCUMENT

This documert contains nine chapters. The second chapter
describes the PR process, the third chapter describes the VSI,
and the fourth chapter explains the SV. In addition, there are
five technical chapters that apply the technical approach out-
ltned in chapters two, three and four to the various media of
co??ern: ground water, surface water, air, subsurface gas and
SO *
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CHAPTER TWO
.CUNHUCTING A PRELIMINARY REVIEW

1. INTRODUCTION
A, Purpose

This chapter describes how to conduct a preliminary revyiew
(PR), the first step in the RCRA Facility Assessment (RFA) pro-
cess for identifying releases or potential releases at RCRA
facilities under the RCRA corrective action requirements. The
PR serves two primary purposes: -

(1) To gather and ev .iuate existing information on facili-
ties in order to identify and characterize potential
reledsss; and

(2) To focus the activities to be conducted in the second
and third steps of the RFA, the visual site inspection
(VS1) and the sampling visic (5V).

B. Scope

During the PR, EPA personnel will e-aluate existing docu~
ments and speak with relevant individuals (e.qg., RGCRA 1inspectors,
State and Federal permitting staff, etc.) in order to identify
areas at a facility which may be releasing hazardous wastes or
hazardous constituents posing a potential threai %o human health
and the environment. The PR will consider information on the
entire facility, and will not be limited tc collecting and eval-
uating information covering the RC'A-regulated areas at the
facility, 1In particular, the investigator will ddentify and
gather information on SWMUs and other areas where wastes have
been managed at the facliity. ‘

While the scope of the PR will focus on identifying and
evaluating releases resulting from waste management act?v1t1es,
the investigator should consider documents he/she finds which
provide information on releases at the facility which may be
beyond the scope of the RCRA corrective actfion authorities.

These could include releases subject to investigation and remedi-
ation under CERCLA or TSCA authorities.

The scope of the PR includes investigating release botent1a1
to all environmental media at the facility (with the exception
of ground-water releases from regulated units):

Ground water;
Surface water;
nir;

Soils; and
Subsurface (gas).

[ = B R~ R



At complex facilities with many SWMUs, it may be more
practical to evaluate groups of siwmilarly located or designed
SWMUs rather thah characterizing each unit separately. Addi-
tionally, investigators should not focus solely on releases
from SWMUs, but should examine the full facility for evidence
of spills and/or other releases resulting from waste management
Activities which may not fit the definition of a SWMU release
(see deftnition of a SWMU on page 1-4),

This chapter describes how to conduct a PR at RCRA facili-
ties by:

(1) Collecting PR information;
(2) Evaluating Pﬁ information; and
(3) Completing the PR,

C. Product

At the end of the PR, the investigator will summarize the
findings of the PR, He/she should document the information
sources evaluated, describe the potential releases of concern
fdentified at the facility (especially all SWMUs), and make
recommendations that will focus subsequent activities in the
VST and the SV, The results of the PR will serve a3 the founda-
tion of the RFA report, which will be revised at the end of the
VST and finalized following the SV, A sample outline for an RFA
report is included as Appendix A.

I[T. GATHERING PR INFORMATION

The first step in the PR involves collecting information on
a facility that will provide evidence of its potential for release.
The success of the PR will depend to a great extest on the inves-
tigator's ability to collect relevant information. A KR may pro-
vide misleading results when significant sources of fnformation
are not considered (e.g., enforcement documentsy describing known
releases, relevant sampling or monitoring date, etc.). EPA
should plan each PR to ensure that all relevant sources of infor-
mation pertaining to a facility are examined. Gathering data in
the PR will usuaily 1nvolve:

(1) Collecting documents and other written reports;
(2) Meeting with relevant individuals: »rd

(3) Collecting additional information from the
o*ner/operator,

The PR focuses on evaluating information in the five basic
categories presented fn the RFA {nformation matrix (Exhibit 1-1),
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The matrix 11lustrates the types of information in each category
{unit characteristics, waste characteristics, pollutant migra-
tion pathways, evidence of release, and exposure potentia\? which
should be evafuated during the PR, It should be noted, however,
that 1t 1s difficult to obtatn complete data for any of the five
categories during the PR, and that the VSI and SV will provide
additional opportunities to collect information during the RFA,

A. Written Information and Documents

This section briefly summarizes those data sources which
have been found to be most useful in conducting PRs to date. A
detailed discussion of all potentially relevant data scurces is
fncluded as Appendix B to this document,

Four basié RCRA file sources and several additional RCRA
documents typically contain the most useful information during
the PR:

(1) RCRA permit appliications;

(2) Facility SWMU response (RSI #3);

{3) RCRA inspection reports;

(4) RCRA exposure informativn reports; and

(5) Additional RCRA sources,.

BRrief discussions on each ui these sources follow.

i. Permit Applications

Part A and B permit applications or closure plans are avail-
able for al)l facilities in the perm1i pipeline and addressed
under the corrective action program,*/ Although owner/operatcrs
develop these applications to support permitting or ¢losure of
requlated units, they will usually contain information on other
areas of the facility relevant to the RFA,

Part A permit applications provide information on the wastes
being treated, stored, and/or disposed in the regulated units at
a facility. These forms can be useful in {dentifying the wastes
of concern at the faciliity, although it should be noted that the
wastes disposed in old SWMUs may have different characteristics
than those currently disposed in regulated units, due to changes
in factlity production processes or changes of ownership, The
Part A will often provide a scale drawing showing the location of
all past treatment, storage, and disposal areas (§270.13(h)),
which can be useful in fdentifying SWMUs and other areas of
concern.

1/ The proposed Codification Rule of March 28, 1986 incorpor-
ates AS1 #3 information (descrihed above) into permit application
requirements.
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A tand disposal Part B permit application provides extensive
hydrogeologic information related to the surficial aquifer at a
faciltty, including a description of the facility's ground-water
monftoring system. This information 1s useful for identifying
ground-water pollutant migration pathways and prior releases from
SWMUs at tland disposal facilities. However, this information is
not 1ikely to be avatlable for storage and treatment facilities.

2. SWMU Response (RS5I .73 Submission)

The Reauthorization Statutory Interpretztion (RSI #3) {issued
hy EPA Headquéarters required the EPA Reglonal Offices to request
owner/operators of RCRA facilitiec to submit data on each SWMU at
their facilities. The data owner/operators submitted in response
to this request s usually helpful for identifying SWMUes at a
facttity. However, many submissions have been found deficient,
and RCRA {nvestigators should not assume that these submissions
accurately idertify all of a facility's SWMUs, Other sources,
such as comiliance inspection reports and the V5! should be used
to verify and augment the information contained in the SWMU
response.

3. Compliance Inspection Reports/Informatian
from Enforement Urders

RCRA inspection reports will often provide extensive infgr-
mation on facility waste generation and handling practices, old
and new waste management units, and prior releases at the facility.
They ma¢ also describe migration pathways and exposure points.

a, Exposure Information Report

Only facilities seeking permits for landfills and surface
impoundments are required to submit exposure information., These
submissions provide information on all five categories in the RFA
information matrix (Exhibit 1-1). These reports can be useful in
tdentifying pollutant migration pathways from the facility to
potential expnsure points, and may also discuss the likelihund of
human exposure to hazardous constituents,

5. Additional RCRA Sources

o Biennial Report (§265.75) -- The biennial raport, prepared
by the owner/operator and submitted to the Regional
Administrator, provides a descriptior and the quantities
of each hazardous waste received during the previous year,
and the method of treatment, storage, or disposal for
each waste.

o Operating Log {(§265.73) -- The facility operating log
provides a map displaying the location and quantities of
wastes disposed throughout the facility. 1t also provides
reports of all incidents that required implementation of
the Facility Contingency Plan,.
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o0 RCRA Waste Manifest (§265.71) -- The manifest will provide
details on all wastes recefved at the facility after
November 18, 1980, Facilities are only required however,
to retain manifest for three years.

o Notice to Local Authority (§265.14) -- The owner/operator,
within 90 days after closure of a disposal unit, must
submit to the local Tand authority and the Reglon records
of the locations and quantities of wastes within a clesed
vnit. The owner/operator must also provide descriptions
of the types, locations, and guantities of wastes in
units c¢losed hefore promuligation of the Part 265 regula-
tions,

B, Other Sources

Many other sources can provide useful information for evalu-
ating the 1ikelihood of releases at a facility. After the RCRA
soyrces outlined above, these are 1ikely to contain the most
valuahble information:

o NFDES and CAA permits and permit applications;
CERCLA PA/SI Reports:

Instal'lation Restoration Program (IRP) Reports;
# HRS Oocumentation;

CERCLA RI/FS Studies;

CERCLA 103(c) Notifications;

Aerial Photographs;

Other Federal/State Agencies; and
TSCA/OSHA/NPDES Inspections.

>
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A number cf other sources may also provide some useful informa-
tion, although they will be needed less often:

GEMS (Graphica) Exposure Modeling System);
State/Local Well Permit Offices;
Municipal/County/City Public Health Agencies,
Local Well Drillers;

State/County Road Commissions;

Utilities;

Local Airpnrts/ﬂeather Bureaus;
Naturalists/Environmental Organizations;
Facility Employees;

Celleges/Universities; and

Interviews with Local Residents.

oo QooQooaeeQa

It will not be necessary to look at each of these sources in all
sttuations, but they can be examined as appropriate to heip f{11
information gaps. A1l the data sources listed above are described
more fully in Appendix B.

R, Meeting with Relevant Individuals

Tt will be useful to meet with personnel from Stat . agencles
and othar EPA program offices (e.qg., MPDES permitting pragram) in
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the initial stages of the PR, Other EPA permitting programs may
have considerabie historical knowledge of a facility, ‘ncluding
information on SWMU releases, instances of non~compliance, facility
waste generation practices, and inspectivn reports. Early contact
with these groups can help ensure that all relevant information

{s considered during the PR,

r. Colieeting Additional Information

In situations where the investigator does not find sufficient
information concerning the location or characteristics of a
factlity's SWMUs to comnlete a PR, it may be necessary to request
additional information from the owner/operator. Such requests
should be in the form of a letter in which EPA requests additional
infarmation from the facility in order to comply with the HSWA
corrective action requirements. Where necessary, EPA should cite
its §3007 inforaation gathering authority to obtain this infor-
mation, These letters should be as specific as possible to ensure
that the requested information 1s submitted in a timely manner.

A samplte letter is included as Appendix C.

{11, EVALUATING PR TNFORMATION

The PR focuses on evaluating the information gathered du ing
its tnftial stages. This section presents a framework for eval-
yating PR information in order to gain an understanding of the
factlity's release potential. This will involve three hasic
steps: . .

(1) Investigating the facility's waste generation procerses;

(2) ldentifying SWMUs and other ontential releases of
concern; and :

(1) Evaluating the facility's vcelease potential,

A, Investigating Facility Waste Generation Processes

It will be important to understand the facility's overal)
waste generation and management activitins, both past and present,
when evaluyating how SWMUs and other areas of the facility have
been used to handle wastes and how they Felate to the-facility's
overall waste management system. HWhenever possible, the investi-
gator should determine what types of waste have been managed at
the facility since 1t began operation fn order to identify poten-
t1al constituents of rconcern, .

As discussed in Section Il of this chapter, RCRA compliance
tnspection reports may provide a useful source of information on
manufacturing processes, as will some NPDES permit applications.
In some cases, inspection reports may also discuss where wastes
from previous manufacturing processes have been disposed at a
fFacility or may include information on past releases.



The foilowing example {1lustrates the benefits of investiga-
ting a facility's waste generation processes. A secondary lead
smelting facility closed several surface impoundments that were
orginally part of an NPDES wastewater treatment process. The
fmpoundments were clean closed by excavating to a depth determined
ny the concentration of lead in the soil. The facility stated
that lead was the only constituent of concern in these units.
furing the PR, EPA {nvestigated the facility's production
arocesses and found that several other metals such as cadmium,
nickel, antimony, and barium might be mixed with the lead
wastes. Based on this information, EPA took soil samples for
pach of these other constituents of concern.

R, {denti{fying SWMUs and Other Potential Releases of Concern

Once. the investigator has gained an understanding of the
factlity's overall waste generation and management activities,
he/she should locate all areas with potential releases of concern
on a map oi the facility. The map should include all SWMUs iden-
tified {n the RS1 #3 SWMU response, SWMUs described in other
documents, and other potential releases of concern, €.9., spills
of hazardous waste or constituents from waste management activi-
ties. In addition, the fnvestigatar should locate on the facility
map other potential releases of concern which may be beyond the
scope of the RCRA authorities.

The facility map will be an extremely useful document
throughout the RFA, especially when conducting the VSI and the
cy. 1In addition to locating SWMUs, 1t will often be possible
to identify relevant migration pathways and potential exposure
points (e.g., rivers and nearby housing) on this map. Additional
releases of concern can be added to the map when jdentified at
later stages in the RFA, particularly the VSI. :

As discussed in the Introductien, the definition of a SWMU
includes recycling units, wastewater treatment units (such as
those regulated under NPDES), and other units which EPA has’
generally exempted from RCRA perm1tt1ng'standards. tach of
these units identified at a facility should be located on the
facility map as a SWMU. Requlated land disposal units are also
treated as SWMUs, since they will be investigated for releases
to media other than ground water in the RFA, .

Several information sources will be especially useful when
identifying SWMUs and other releases of concern {n addition to
the RSI #3 submission. Historical aertal photographs, such as
those avatlable from EMSL, or EPIC, may reveal the presence of
past waste management areas which have become overgrown or
otherwise hidden. In some cases, closed landfills and surface
impoundments cannot be distinguished from ordinary open fields
and historical aerial photographs can help identify these units.
Appendix B provides a more detailed discussion on obtaining and
evaluating aerial phatographs.
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c. Evaluating the Facj]itx‘s Release Potentijal

Once the investigator has identified potential releases of
concern at the facility, he/she shoulid determine the likelihood
of release at each locattion by evaluating information gathered
in the initial steps of the PR, It will seldom be possible to
determine from one document that a SWMU has released hazardous
wastes or constituents. In most cases, the investigator will
have to deduce the likelihood that a release of concern has
occurred by evaluating information from numerous sources covering
the five categories of information presented in Exhibit 1-1: unit
characteristics, waste characteristics, pollutant migration path-
ways, evidence of release, and exposure potential,

The evaluation requires the investigator to seek eviaence
that a unit has released or is likely to have released. The
fnvestigator should make deductions based on varjous amounts of
information on the wastes contained within a unit, the design/
operating characteristics of the unit, and the presence of con-
taminants in any of the pollutant migrat1on pathways associated
with the unit.

In some cases, the investigator may have actual evidence
that a unit released to a particular medium, In other situations,
it may be necessary to draw connections between a constituent
identified in a unit, the likelihood that this constituent could
have been released from the unit, and sampling data showing the
presence of the constituent in a migration pathway. While this
deduction may not prove unequivocally that the constituent identi-
fied in the environment originated in the suspected unit, such
deductions will usually be sufficient to identify a release of
concern in the RFA,

The investigator's ability to make deductions on the l1ikeli-
hood of release will depend on the extent of information he/she
collects pertaining to the first four items in the RFA {informa-
tion matrix: unit characteristics, waste characteristics, pollu-
tant migration pathways, and evidence of release. Information on
exposure potential is not needed to determine the likelihood of
release, but is important in determining the need for {interim
corrective measures due to immediate exposure risks, The kinds
of information to be considered in each of these five categories
are described below.

1. Unit Characteristics

The design and operating characteristics of a SWMU will
determine to a great extent its potential for release, Many
treatment, storage, and disposal units are designed to prevent
releases to the environment, The investigator should evaluate
the physical characteristics of each SWMU or group of SWMUs to
determine how they affect the potential for releases,

The media-specific chapters in this guidance provide detalled
discussions of how the design and operating characteristics of
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various types of SWMUs affect their potential for releasing to
each medium., For example, surface impoundments with well-designed,
intact berms for controlling overtopping do not exhibit a high
potential for surface water releases. EPA assumes, however, that
unlined surface impoundments have a high potential for releasing
constituents to ground water. Surface {mpoundments which contain
volatile organic compounds also exhibit a high potential for air
releases. The investigator should examine the chararteristics of
each SWMU based upon the discussions presented in Chapters Five
through Nine in order to consider the 1ikelihood of release to
each of the environmental media: ground water, surface water,
air, soils, ard subsurface (gas). Investigators will often find
situations where unit design characteristics suggest that a SUMU
poses little or no threat to the environment from releases (e.g.,
intact above-ground storage tanks).

2. Waste Characteristics

In evaluating a SWMU's release potential, the tnvestigator
should identify the wastes originally or currently contained in
the unit in order to link constituents ohserved in the environ-
ment with those present in the contaminant source. The inveyti-
gator can usually deduce that a release has occurred when he/she
determines that a SWMU contained a constituent that has been
nhserved in a pollutant migration pathway associated with that
unit, .

The information gathered while ipvestigating the waste
generation processes at a facility will provide the vasis for
this part of the PR. In many cases, a facility will .ndicate how
it managed many of its waste streams, e.g., off-site shipment,
disposal in A specific surface impoundiient, or storage in a waste.
ptle, When a particular waste stream can be tracad to a particular
unit, the investigator can generally assume all of the constituents
present in that waste stream are also present in the unit.

The information gathered on facility waste generation
processes may often be useful in identifying constituents other
than listed constituents of concern to RCRA. For example, rapidly
decomposable refuse may produce methane when placed in landfills
under certain conditions.,

The {nvestigator should identify all of the hazardous con=-
stituents which may be present in each SWMU or other areas of
concern. Some constituents will have 2 greater potential for
release from one kind of SWMU than another. For example, the air
chapter discusses the 1ikelihood that volatile organic constituents
will be released from wastewater treatment units. The media-
specific chapters discuss the ways in which constituent properties
can affect the likelihood of releases to various media.

3. Pollutant Migration Pathway

The investigator should evaluate existing information con-
cerning the 1ikely pollutant migration pathways associated with
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ecach SWMU or release of concern. in cases involving environmental
data, the investigator will have to demonstrate that it is reason-
able to deduce that a constituent obscrved in the environment
originated at a specific SWMU or location, based upon knowledge

of the pollutant migration pathway.

Wwhile some pollutant migration pathways are largely facility-
wide (e.g., ground water), the {nvestigator should evaluate the
importance of all pollutant migration pathways (1.e., ground
water, surface water, air, sofls, and subsurface gas) t.at could
be associated with each SWMU and then evaluate fnformation on
their characteristics. SWMUs which contain the same wastes and
are adjacent to each other may be grouped together during the RFA,
It will often be possibie to aliminate certain pathways from cone-
sideration for various SWMUs at this point in the PR.

Different types of SWMUs will exhibit different potentials
for releasing constituents to specific migration .pathways. The
investigator should determine which SWMUs are 1ikely to impact
which pollutant migration pathways at the facility, and gather
specific information that will ald in determining the charac-
teristics of these pathways. This part of the analysis also
provides a critical role 1in tdentifying potential exposure points
along various migration pathways, which ts important in evaluating
exposure potential for interim measures at the facility.

The media-specific chapters provide information to aid the
investigator in evaluating the physical character1st1cs of each
migration pathway of interest. The fnvestigator should consider:

o Potential routes of pollutant transport;

o Physical factors within the pathway that could affect
the migration of constituents (e.g., organic content of
soll for ‘releases to soil1 and ground water, or prevailing
wind patterns for air releases); and

o Other factors which could affect the fate of constituents
present in a migration pathway.

4. Evidence of Release

The {investigator should examine available sources of informa-
tion to identify any evidence that constituents have been released
at a facility. The {nvestigator may have access to direct and
indirect evidence of release, both of which may help in making
determinations of release at a facility.

Direct evidence of release includes official reports of
prior release incidents (which may be found in RCRA enforcement
or permitting documents, other Federal, State, or local government
documents, facility records, RSl #3 responses, etc.), visual
evidence clearly showing a release incident, or sampling data
that clearly identifies 2 releasing SWMU (e.g., surface water
samples for a specific constituent in a clear run-cff pathway).
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Indirect evidance of release fncludes sampling data taken along
relevant migration pathways which, when linked together with waste
composition data, can support a deduction concerning the
11kelihood of release from a specific unit at the facility.

The VSI, which is described in Chapter Three, {s generally
an excellent source of both direct and indirect evidence on
releases. Stained s0ils in a well~defined drainage pathway below
a unit can provide direct evidence of release; stressed vegeta-
tion may provide indirect avidaence of release.

The media-specific chapters describe the types of evidence
that are important for releases to each of the environmental
media., For example, visual sightings of geepage along a stream
bank provide evidence of both a ground-water release and a sur-
face water release. The investigator should refer to the section
on evidence of release in each of the media-specific chapters.

In all cases, the fnvestigator should use best professiona] judg-
ment in assessing the strength of any {nformation source in
providing evidence of release.

5, Exposure Potential

The investigator should evaluate avatlable information on
the location, number, and characteristics of receptors that could
he affected by continuing raleases at the facility. Thase recep-
tors include human populations, animal populations (particularly
any endangered or protected species), and sensitive environments.
This information will be most useful in helping the investigator
determine the need for fnterim corrective measures at the facility
to alleviate aspecially high risks of exposure. The investigator
should refer to the RCRA §3008(h Corrective Action Orders Interim
Measures Guidance for 1
measuras.

The media-specific chapters provide information on what
receptors are 1ikely to be affected by releases to each of the
media.

IV. COMPLETING THE PRELIMINARY REVIEW

The investigator's ability to determine that & release may
pose a threat to human health or the environment will increase
with the aquantity and quality of {nformation gathered 1n the
RFA. By the end of the PR, the investigator will usually have
identified many of the potential releases of concarn at the
facility, and will have made a preliminary evaluation concerning
the 1i1kelihood that & release of concern has occurred at each
SWMU, group of SWMUs, or other potential areas of concern.

The next phase of the RFA, the VSI, provides additional
evidence to help the investigator determine which units or
areas of concern require: additional {nvestigation in a sampling
visit, interim measures, further investigation in an RF1, or no
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further action. The investigator will usually consider the
following factors before proceeding with the VSI: 1) identi-
fying significant data gaps, 2) focusing the next two steps of
the RFA, and 3) beginning the RFA report.

A. Identifying Significant Data Gaps

Depending upon the qua'ity of information gathered during
the PR, the investigator may have a strong idea concerning the
1ikelihood of releases from SWMUs or other areas of concern
identified 1n the PR. In many cases, however, the 1nvestigator
will be missing important information on a potential release or
unit of concern (e.g., information on the wastes handled
within the unit).

In such cases, 1t may be necessary to make a formal request
for additional information from the owner/operator. As stated
garlfer, investigators may need to cite the RCRA §3007 informa~-
tion authority when making this request. The letter shoulu be
extremely specific in order to ensure that the owner/operator
clearly understands what information has been requested (see
Appendix C).

B. Focusing the Visual Site Inspection and Sampling Visit

One of the primary purposas of the PR is to provide the
investigator with an understanding of the waste management
activities at the facility, enabling him/her to focus subsequent
obearvations in the VSI and the SV to the greatest axtent
possible. Because all facilities will undergo a PR and a VSI,
emphasis will be placed on the quality of the information
gathered in these two stages. 1f the conclusions drawn from a
PR and VSI are not based upon sufficient information, 1t is

<likely that .nwner/operators or the public will challenge. permit
conditions or enforcement orders developed to ‘compel further
actions at the facility.

The investigator should evaluate the information gathered in
the PR on each SWMU or potential release of concern, and deter-
mine whether: 1) it 1s likely that the unit has released, 2) it
fs unlikely that the unit has released, 3) there {s insuffi-
cient evidence at this stage to assess the 11kelihood of release,
or 4) a release could threaten human health or the environment.
The VSI will provide more useful information 1f the investigator
conducts 1t wiith these preliminary determinations in mind.

While it 1s “oo early to draw conclusions at the end of the PR,

1t will often be possible to screen out units from further con-
sideration at the end of the VS5I. During the PR, the investigator
may identify units that are not 11kely to have releases of concern.
These units should be inspected carefully in the VSl béfore deter-
mining thet they need no further investigation or action,

The investigator can also make preliminary recommendations
concerning the need for collecting additional sampling data fin
an SV. It will often be possible to identify units or locations
where sampling data can help in making determinations of release,
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Recommandations on sampling locations made {fn the PR should be
checked for appropriateness during the VSI. In general, the VSI
and SV should provide the additional fnformation needed to fil1
data gaps fidentified during the PR,

C. Documenting the Preliminary Review

The investigator should document the fi.!lings of the PR by’
beginning the RFA report, which will summarize the complete RFA
process., The investigator will incorporate the results of each
step of the RFA {into this report, resulting in a complete docu-
ment providing recommendations concerning: 1) the need for an RF1
at the facility, 2) the need for interim measures at the facliity,
or 3) the nead for no further action at the unit/facility at
this time.

At the end of the PR, the report should document information
sources, identify SWMUs and other areas of potential release on a
facility map, and contain preliminary evaluations of the 11kelihood
of release at each locations. This information will be used
throughout both the VST and the 5V.

A sample outline of an RFA report is included as Appendix A,



CHAPTER THREE
CONDUCTING A VISUAL SITL INSPECTION

[. INTRODUCTION

A. Purpose

The visual site inspection (VSI) 1s the second step of the
three-step RFA process for identifying releases at RCRA facilities
In the corrective action program. The VSI will focus on dentify-
tng SWMUs and collecting visual evidence of release at facilities
to assist EPA in recommending further steps in the corrective
action process. The major purpnses of the VSI include:

(1) Visually inspecting the entire facility for evidence
that releases of hazardous wastes or constituents have
occurred and identifying additional areas of concern;

(2) Ensuring that all SWMUs and areas of concern have been
identified;

(3) Filling data gips 1dentified in the PR: and

(4) Focusing recommendations concerning the need for a
sampling visit, interim measures, an RFI, or no further
action at a facility. : :

By the end of the VSI, the investigator will be able to
determine at which locations it will be necessary to collect
additional environmentai samples in a sampling visit (SV). 1In
some cases, 1t will be possible to screen a unit from further
investigation or to recommend further investigation in an RFI
without conducting additional sampling, thus completing the RFA,

B. scope

The VSI will 1nclude the entire RCRA facility and can extand
beyond the property boundary fn certain cases, The V51 should
focus on inspecting the discernible $WMUs at the facility. How-
ever, the investigator may inspect areas outside the faclility
boundary to determine if a release has migrated offsite, The VSI
will generally be Timited to coliecting visual evidence of poten=-
t1al releases (1.e., photographic documentation), aithough 1t may
be appropriate in some cases to conduct air monitoring for safety
purposes in the VSI,

c. Product

Visual evidence gathered during the VSI wil] support the
fnitial information gathered during the PR on the 11kelihood of
release at specific locations in the facility. This information
should be evaluated along with the orfginal Intormation collected
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during the PR and integrated into the draft RFA report, Initial
determinations on the ?1ka11hood of release at the faciiity
should be revised accordingly. Typical VSIs will result in
substantial documentation of facility characteristics, which
should be integrated into the RFA report. .

11. PLANNING THE VISUAL SITE INSPECTION

The VSI 15 a relatively simple procedure and should not
require a great deal of time to plan and execute, In general, the
site inspection activities can be completed in one day, although
there may be some extremely large facilities which will require
more time. -

The PR provides most of the information needed to prepare
for conducting the VSI. During the PR, the investigator will
identify potantial areas of release on a facility map, and make
preliminary evaluations of the 1ikelihood of release at each loca-
tion. The 1nvestigator should rely upon this map when conducting
the V51, documenting any unusual observations on the map and in a
Togbook,

The VYSI will usually be the investigator's first visit to
the facility during the corrective action process, Therefore,
the investigator should deveiop a site safety plan prior to
conducting the VSI which outlines the need for personal safety
devices {e.g., respirators, protective clothing, etc.) while
conducting the field activities. The exact content of each
safety plan will vary by site, depending on the complexity of the
site and on the investigator's planned activities, EPA personnel
should participate in an Agency-sponsored safety course prior to
conducting a V5I. Safety preparation is discussed further 1in
Chapter Four (see "Preparing for the Sampling Visit") and Appen-
dix Ei )

The VYS! will probably be the owner/operator's first experience
with the new RCRA corrective dction program as well., The investi-
gator should contact the owner/operator to schedule a date for
the VSI, At this time, he/she should also request a meeting with
representatives from the faciiity prior to conducting the field
activities. This meeting will provide the investigator with an
opportunity to explain the various steps of the corrective action
process to the owner/operator, and to answer any of the awner/
operator's questions about the RFA or the corrective -action
program. During this meeting, the investigator should discuss
with the owner/operator the proposed safety plan and incorporate
his/her recommendations in the safety plan prior to conducting
the VSI. ' '

111. CONDUCTING FIELD ACTIVITIES DURING THE VSI
Once the investigator has made the arrangements for conducting

the VSI and has completed the PR, he/she should conduct -the field
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activities., The owner/operator will usually accompany the inves-
tigator around the facilitv.

During the V¥S$1, the investigator should:

o make visual observations of SWMUs and other areas of
concern at the facility;

o identify on a facility map all areas of concern;
o document all observations in a field logbook;

o take photographs of all SWMUs, potentiel releases, and
other locations of interest; and

o monitor for vapor emissions where appropriate to protect
the investigator's safety.

One of the primary purposes of the RFA will be to allow the
investigator to identify potential releases of concern not identi-
fied during the PR, The V5[ also provides the investigator with
an opportunity to inspect the entire faciiity for potential
releases of concern and to gain insight into facility management
practices.

The investigator will focus in the VSI on fdentifying and
characterizing SWMUs, as defined in the Introduction, The §3004(u)
corrective action permitting authority requires that corrective
action be addressed at all SWMUs, In some cases, however, he/she
will identify spills or other releases from waste management
activities which may require corrective action., These should
also be inspected fully in the VSI.

Finally, there may be situations where releases of concern
from manufacturing processes or product storage areas may be
observed during the VSI., The investigator should document and
photograph the presence of these releases. It may be fecessary
in some cases to use CERCLA or TSCA investigative or enforcement
authorities to address these releases, :

Field activities should be photographed carefuly to document
all vyisual observations. This will be especially important at
facilities where the VSI represents the last step in the RFA,

For additional discussion of photographic documentation proce-
dures, refer to Chapter 4, Section I1I1.C.

The investigator should obtain information on each poten~
tial release based upon the five categories of information shown
in the RFA Information Matrix (Exhibit 1-1): unit characteristics,
waste characteristics, pollutant migration pathways, evidence of
release, and exposure potential. The following sections briefly
describe some of the types of information that may be found in
each of these categories.
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A. Obtaining Yisual Evidence of Unit Characteristics

The V§1 can provide useful information on unit character=-
istics at RCRA facilities. Observations concerning the integrity,
location, and des1?n of & unit can provide a great deal of infor-
mation on the 1ikelihood that it has released. For example,
above-ground tanks can be inspected for the integrity of seams and
for the presence of adequate secondary containment. The investi-
gator may be able to screen from further investigation an above-
ground tank where these factors, in conjunction with the other four
categories, appear to be adequate to determine that no release of
hazardous wastes or constituents has occurred or is occurring.

Surface impoundments should be inspected for the adequacy of
berms, overtopping controls, and devizes for the control of vola-
tile emissions. Landfills should be inspected for the presence
of runoff controls, erosion around the unit, and the potential
for particulate releases posing concern, In general, it will not
be possible to visually assess these units for ground-water releases
during the V51, However, the investigator should note any signif=
fcant visible deterioration of containment liners.

R. Obtaining Visual Evidence of Waste Characteristics

In general, 1t will not be possible to obtain a great deal
of information during the VSI on waste charactaeristics. 1n cases
where the types of waste handled in a unit are not krown, 1t will
seldom be possible to determine their characteristics through
visual observation. These will be determined primarily during
the sampling visit (5V). There will be some unusual cases,
h.waver, wnere the investigator may find tanks or drums with

(bels indicating that they contain hazardous wastes or consti-
tuents., These locations should be documented carefully during
the VSI1.

C. Obtaining Visual Evidence of Pollutant Migration Pathways

The VSI will provide useful information gn potentia)l
pollutant migration pathways at the facility. Facility charac-
teristics that can facilitate the movement of releasds from the
immediate area around a unit but have not been {dentified pre-
viously on the facility map will often be apparert during the
V$Sl. For example, erosion gullies at the base of 1&ndf1?\s or
surface tmpoundments will provide direct pathways for surface
water and soill releases from these units. . These pathways will be
especially visible after a recent precipitation event; whenever
possible, VSIs should be conducted soon after such events to help
identify these runoff pathways.
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The invastigator should locate all potantial migration path-
ways of concern on the facility map. These will be important
areas for sampling should it be necessary to conduct 2 5V at
these units. 1In addition, the investigator should correlate
photogruphs of these pathways and their documentation on the map
whenever possible.

D. Obtaining Visual Evidence of Release

The {investigator should inspect the entire facility for
visual evidence of release. While it will not always be possibie
to determine conclusively that a release has occurred based on
visual evidance, such evidence can provide a strong indication
that one has occurred. Visual evidence of release, coupled with
information indicating that a unit contained hazardous consti-
tuents, will often be sufficient to compel further investigation
in an RFI.

The investigator should look for obvious signs of release,
such as: discolored soils, dead vegetationh or animals, etec., The
media-specific chapters describe in detail the types of visual
avidence that may be apparent at various types of waste management
units.

E. Obtaining Visual Evidence of Exposure Potential

s o———

The VSI will provide only limited infofmation onh exposure
potential at the faeility. The VSI should irelude an ihvestiga-
tion of the area around the facility to deterimine if there are
potential off<sité releases and documenting evidence of such
releases, In most cases, the PR will have identified whether
there are nearby residences, streams, and lakes. At a minimum,
the VS! should note any ldnations not identifiéd 1n the PR where
the public could be exposed to releases.

Iv. DETERMINING THE NEED FOR FURTHER ACTION DURING THE RFA

The results of the VSI should be incorporated into the draft
RFA report begun upon completing the PR, The rasults of the PR
and the VS! together will provide sufficient evidence for each
potential release of concern to determine gither:. 1) the need for
a sampiing visit (SV) in the RFA, 2} the need for interim measures,
3) .ne need for further investigation in an RFl, or 4) the need
far no further action. It is crucial that the investigator document
the results of the VSI in & concise and thorough manner in the
RFA report. These data, together with information obtained during
the PR, must be sufficlient to support decisions regarding tHe
necessity of additional action at the facility, and are likely
to be closelv scrutinized or possibly chailenged. As stated
previously, the RFA report will be the primary legal document
supporting the Agency's initial corrective action activit’es at
the facility. Incomplete, contradictory, or obscure information
in the RFA report may jeopardize the Agency's position.
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The following sections discuss each of the possible recommen-
dations that can be made after completing the PR and the VSI.

A.  Determining the Need for a sSampling Visit

By the end of the V5!, the tnvestigator will have rollected
Information on each potential release of concern and will have
made a preliminary evaluation concerning the 1ikelihood of relwase
at each location. He/she will also have i1dentified fmportant
data gaps that fnterfer with the ability to make an enforceable
determination of release potential. In many cases, the investq-
gator will recommend the collection of new envirdnmental samples
from the facility during the RFA tg support his/her recommenda-
tions for further actign during the RCRA corrective action process.

The need for sampling at specific units will depend upon
several important factors, including: the complexity of the unit
and environmental setting, the quantity and quality of information
gathered during the PR &nd VST, the preliminary recommendations
for further action at the facility, and the cooperativeness nf
the owner/operator. The investigetur must consider these factors
and rely upon his/her professional Judygment in determining whean
and where it will be useful to co’lect samples in: the SV,

The preliminary recommendations for further dction at &
fFacility can play an important rote in determining the reod for
and extent of sampling in the SV. 1If the iﬁvestjﬁagar.be1ieves}

Sampling conducted during & S5V can be an important Sypplement to
information gathered during the PR and V§I, and provide the docy-
mentation necessary for developing enforceable permit conditians.

On the other hand, 1f the tnvestigator believes 1t g unlikely
that a SWMU has released dr that other areas actually present
problems, he/she may make a preliminary recommendation that the
unit will not need Investigation 1n an RFI. 1t will often be
useful to support this recommendation with apprapriate énviron-
mental samples at the unit which will demonstrate that thers 1s no
evidence that a release of concern is present, This wili provide
valuable evidence to support the investigator's recommendation
should ft be contested in a publtc hearing. 1t {s Tkely to be
Just as important to sample at units which will not require an
RFI as at those ..here one will he required.

There will be situations where the Investigator makses a pre-
liminary recommendation that a unit should be investigated in an
RF1 without actual sampliing data demonstrating a8 release, In some
cases, 1t may be possible to make this reconmendation without
taking additional samples in a SV, More typically, however, the
tnvestigator will take samples at these units in order to demon-
strate that 2 release has occurred. More enforcesble permit
conditions or enforcement orders can he developed when supported
by sampling evidence,



Taking environmental samples will be especially important
when the investigator believes the owner/operator will be unlikely
to cooperate in conducting an RF1 at the facility. When the
owner/operator's cooperativeness 1s questionable, the fnvestigator
should usually take samples to support recommendations for further
staps in the corrective action process, in case these recommenda-
tions are contasted in an administrative hearing. Even the most
cooperative owner/uperator, however, can challenge permit condi -
tions which are not supported by strony evidence. :

B. Determining the Need for interim Measures

The investigator can recommend implementat’on of interim
measures at any time during the RFA, although he/she may not
have sufficient information prior to the VSI ty make this recom-
mendation. lInterim measures should be conducted at the facility
whenever there may be a significant rigk of immediate exposure
resulting from releases at the Facility. Interim medsures typically
include such actions as repacking damaged drums, regquiring safety
precautions for workers at the frcility, or fencing off areas of
concern near the facility.

Details on planning and implementing interim measuras can be
found in the RCRA BOOBih) Corrective Action Orders lntérim Meas-
yres Guidance IE&&?E,, he investigator shpuld consult this
Tocument when determining the need for such immediate actions aft

a facility. Interim measures are-applicable to a factlity whetlier
it 1s conducting corrective action urnder §3008(h), §3004(u), or

C. Determining the Need for a Reme¢1al'1nvest1§atinﬁ

Releases and likely releases that are identified during the
RFA as requiring further investigation will be fully character- ’
1zed 'during the remedial investigation phase of the RCRA correc-
tive action process. The RFI will be conducted by the owner/
gperator and may be an extremely resource intensive activity.
For this reason, it will be necessary to ensure that recommerda-~
tions for RFls at facilities are supported by sufficient evidénce
collected during vhe Pk, the VSI, and the SV. - In most situations,
the investigator will choose to collect samples at questionable
units in order to support recommendations at the gnd of the RFA,

There will be cases, however, whera the investigator will
recommend an RF! for particular units without collecting additional
samples in an S%. This will usually take place at facilities
where 1t was possible to evaluate a large amount of high quality
evidence of release during the PR and VSI. In these cases, the
existing evidence of release must be sufficient to stand alone,
without supplemental sampling, in justifying an RFI. EPA should
raollect additional sampling data whenever necessdry, to develop
strong enforceahle permit conditions.



CHAPTER FOUR
CONDUCTING THE SAMPLING VISIT

. INTRODUCTION

A, Purpose

The sampling v .sit (SV) is the third step of the three-step
RFA process designea to tdentify releases at RCRA facilities.
The SV focuses on collecting additional sampling information to
£111 data gaps that remain upon completion of the PR and VSI to
enable the investigator to make release determinations in the RFA,

By the end of the SY, the investigator will have completed
the first phase of the RCRA corrective action process, and should
have identified all releases or potential releases requiring
further investigation at a facility. '

#. Scope

The scope of the SV is limited. It is EPA's objective %o
focus the collection and analysis of new sampling data in making
preliminary release determinations, and rely upon existing infor-
mation sources identified in the PR and technical judgments as
much as possible. By identifying specific areas where new infor-
mation is needed during the PR and VSI, it should be possible to
conduct focused, limited SVs that will enable the investigator
to identify releases. EPA will dsfer major new data gathering
efforts to the RCRA Facility Investigation (RF1) phase of the cor-
rective action process.

As discussed previously, the RFA should examine each SWMU or
group of SWMUs at a facility. It will seldom be necessary to
investigate each SWMU in a S5V, as the PR and VSI will often pro-
vide sufficient information to make release determinations.

The extent of the SV at a facility will vary on a case-by-
case basis, and will depend upon the amount and qua ity of infor-
mation gathered in the PR and VSI. The investigator's professional
judgment regarding the amount of information necessary to make an
initial release determination will influence the extent of the
SV, These determinations should consider a number of factors
including the degree of owner/operator cooperation and the
regulatory action planned for requiring further action. While
investigators are encouraged to minimize the amount of sampling
conducted during the SV, certain situations may require extensive
sampling.



As discussed in Chapter One, Reglions may rely under special
circumstances upon facility owner/operators to develop a sampling
plan and to conduct sampling and analysis activities during the
SV. 1In these cases, the Regions should review and approve the
owner/operator activities to ensure the quality of the new data.
This chapter describes these oversight responsibilities.

This chapter provides guidance to the investigator on the
following aspects of an SV:

(1) Developing a sampling plan;

(2) Preparing for the sampling visit;

(3) Conducting the sampling visit; and

(4) Making final RFA recommendations for further action.
c, Product

The results of the SV should be incorporated into the draft
RFA report begun after the PR and VSI activities. Because the
objectives of the SV are to fill data gaps identified previously
and to assist the investigator in making final recommendations at
the facility, it should be a straightforward matter to integrate
the SV findings into the RFA report,
11. DEVELOPING A SAMPLING PLAN

One of the major prrposes of the PR and VSI is to make a
preliminary assessment of the need for further investigation at
locations of concern throughout the facility and to focus the $SV.
This section descrihes the major factors in developing a sampling
plan:

(1) How to determine the need for collecting sampliing
information during an SV,; and

(2) How to develop a sampling pian for the facility where
appropriate.

A. Determining the Need for Sampling at Facilities

The need for additianal sampling of potential releases of
concern will vary on a case-by-case basis, and the investigator
should rely upon best professional judgment in determining when
it will be appropriate. The investigator may choose to sample in
these situations: ,

0 to coltlect additionci information to suppport a determina-
t*ion that a unit or facility does not need an RFI;
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B. Developing a Sampling Plan

The sampling plan will be the primary document directing the
cnllection of additional {nformation in the SV. Wnhen the inves-
tigator determines that sampling 1s necessary at a facility, it
will be important to clearly specify the data that are required
and the reasons for obtaining i1t. Investigators should remain
focused on the objectives of collecting additional information at
each unit, because the chofce and extent of sampling locations,
methods, and parameters will be critical to thair abflity to make
meaningful release determinations.

The sampling plan should be developed to collect evidence
the tnvestigator needs to make a release determination at a SWMU,
group of SWMUs, or other locations of concern. This may involve
collecting direct evidence (e.g., air samples from above or
around a surface impoundment) or indirect evidence (e,g, ground-
water sampling at a well downgradient from the SWMU) of a release.
In most cases, the investigator will collect samples from the
waste source and/or from an environmental medium, and based upon
knowledge of the pollutant migration pathway, deduce the 11kelihood
that the constituent originated in the SWMU,

The sampling plan may be developed by EPA, a contractor, the
owner/operator, or a combination of these, depending upon the
situation. In all cases, EPA should review and approve the
sampling plan carefully before initiating sampling activities,
Even in cases where EPA develops the sampling plan, it {s impor-
tant to review the plan in order to ensure that 1t meets its
intended objectives. Due to the cost and time involved 1n an SV,
tt may be necessary to revise sampling plans several times through
an iterative process before finally peginning work.

The remainder of this section describes how to:

(1) determine the extent and locations of sampling at the
facility;

(2) determine sampling methods and parameters;
(3) format the sampiing plan; and
() review sampling plans.

1. Determining the Extent and Locations
of Sampling at the Facllity

Once the investigator has determined the need to collect
additional information at various SWMUs or other areas of concern,
he/she will need to determine how much sampling will be necessary.
As stated previously, Headquarters encourages the Regions and
States to timit the amount of sampliing information collected
during the SV to that necessary to support a release determination.
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Because of the time and personnel required fo conduct sampling,
the informstion collected should be as concise and focused as
possible,

The extent of sampling required in the SV will vary on a
case-by-case basis, and will depend upon the investigator's best
professional judgment concerning the need for new information.
Several factors will play a role in determining the extent of
sampliing at the facility:

o The extent of information gathered during the PR and VSI;
o The cooperativeness of the owner/operator; and

o The complexity of the unit and the potential environmental
media of concern,

The following guideline should be followed when determining
how much sampling 1s required: The stronger the case that needs
to be made to compel an owner/operator to conduct an RFI, or to
convince the public that a SWMU does not pose a threat, the more
information that should be collected in the 5V,

In general, the investigator should seek evidence that a
constituent 1dentified 1n a SWMU has migrated to one of the
environmental media. In such cases, one positive sample confirm-
ing the presence of the constituent of concern 1n a well-defined
migration pathway may be sufficient to compel the owner/operator
to conduct an RFI. However, it may be necessary to take samples
at several different points around a unit to ensure that all of
the potential migration pathways have been sampled.

Detatled information on pollutant migration pathways in each
of the environmental media 1s presented in "hapters Five through
Nine, The investigator should identify the potential migration
pathways of concern for each SWMU during the PR and VSI. The
location and number of samples necessary to fdentify a release
will vary by unit type and by the migration pathway being inves-
tigated. For exampie, one groundwater monitoring well may be
tnsufficient to identify a release from a closed landf111 due to
the complexities of the ground-water pathway. Howaver, it may
only be necessary to take one hNU reading from above or around
a wastewater treatment unit in order to identify an air release.
Each of the media-specific chapters contains specific details on
determining the extent and location of sampling.

When the fnvestigator has reason to believe that an owner/
operator is likely to contest EPA's determination that a SWMU
should be investigated in an RFI, the investigator should be sure
to gather sufficient sampling information to support his/her
judgment on the 1ikelihood of release. Should it be necessary to
compel the owner/operator to conduct an RFI thrcugh an enforcement
order and administrative hearing, the outcome wil) depend greatly
on the quality and conclusiveness of the data. Similarly the
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Agency will require strong data when defending its actions in a
public hearing.

2. Choosing Sampling Methods and Parameters

The investigator should choose appropriate sampiing metfods
and paramaters during the SV in order to obtain meaningful sam-
pling results. The sampling plan should specify what methods and
parameters will be used at each sampling location at the faciitty.
It should also specify the number of samples to be taken at each
sampiing point (sampiing SOPs and QA/QC guidelines are discussed
later in thig chapter). The media-specific chapters describe
many of the sampling methods which will be most valuable during
the SV and the criteria for choosing them.

In general, 1t will be possible to choose sampling technigues
and parameters which provide information on the unit ranging from
general indfcations of a release to precise, quantitative evidence
of a release., In some cases, 1t may be appropriate to take
screening level measurements (e.g., a VOC measurement with an hNU
phototonjzer), while in other cases it may be necessary to sample
for specific organic or inorganic compounds. As stated previously,
sampling for spec¢ific compounds will dgenerafly provide the most
useful results during the SV, This will aid in deve1op1ng a
more defensible Remedial Investigation Plan,

Sampling for indicator parameters such as total organic
halogens (TOX), conductivity, or pH may be useful when the
investigator has 1ittle or no idea what wastes may have baen
released to a medium, However, these parameters can give only
1imited information and will not provide sufficient evidence of
release in most cases. Whenever possible, 1t will be advantageous
to identify the constituents of concern at each SMWU and samp1e
for those specific parameters,

The fnvestigator should choose those sampling methods that
will provide the most usable results. In some cases, there may
only be one method appropriate for sampiing a specific medium
(e.g., the presence of methane 1s normally monitored with a
combustible gas meter). However, there will be casas where
sevaral methods may provide evidence of releasa.

For example, when investigating ground-water‘releases from
old landfills where existing monitoring wells ares present, the
tnvestigator should sample the ground water in order to identify
releases, However, existing monitoring wells may not always be
located suffictiantly close to SWMUs to provide meaningful data on
releases, In these cases, it may be necessary to take a number
of sofl samples around the unit and/or 1n the unsaturated zone
beneath the Yandfi111 1n order to identify evidence of releases.
Alternatively, there may be instances where electromagnetic
conductivity (EM) testing or soil gas testing will provide useful
screening level information on prior releases at such units.
Finally, there may be unusual situations where the investigator



will need to drill new ground-water monitoring wells in order to
obtain information on ground-water contamination. The investigator
should be familiar with each of the potentially appropriate
sampling technigues and choose the best onaes for each situation,
The media-speacific chapters provide details on how to choose
appropriate sampling techniques.

3. Format for Sampling Plan

The sampling plan should be clear and understandable and
prasent logical actions for meeting the sampling objectives
at each SWMU, group of SWMUs, or other locations of concern., The
investigator should organize the sampling plan to identify the
actions to be taken at the facility. Dapending upon the facility
characteristics, it may be appropriate to organize it by location
or by sampling technique. For example, there could be sections
for each SWMU that dascribe ali of the sampling activities asso-
clated with 1t; alternatively, there would be a section on soil
sampling that {dentifies all of the locations and methodologies
for sampliing the soil throughout the factlity.

The sampling plan shouid include information on each of the
following factors:

o Field operation

The sampling plan should discuss the saquehce for conducting
the field activities. : .

o Sampling locations/rationale

As precisely as possible, the sampling plan should {den-
tify the location of each sample. A site map should be
prepared to guide the investigator to the appropriate
locations, Specific sampling methods, the number of
samples, the parameters being sampled, and a dascription
of the objactives for each sampling activity should be
fncluded in the sampling plan. ' '

o Analytical reguirements

The sampling plan should discuss the techn1qﬂékand lavel
of detection that will be used to analyze each sample.

o Sample handling

Sample preservation and other handling practices shouid
be described.



Quality sssurance/quality control

Tha plan should fdentify the number and type of quality
assurance samples, specifically the number of blanks,
duplicates, or spikes that will be taken, The specific
QA/QC guidelines to be followed in this program are to
be stipulated by each Region,

o Equipment decontamination

The sampling plan should identify the reagents and any
special procedures associated with equipment decontamina~-
tion.,

o Chain of custody

A11 samples collected (including blanks and spikes) must
be maintained under chain-of-custody procedures. Chain-
of-custody minimizes the potential for damaging or losing
samples before they are analyzed. Chain-of-custody tracks
the possession of 4 sample from the time of collection,
through all transfers of custody, to when it is received
in the laboratory, where internal laboratory chain-of-
custody procedures take over. Investigators should gen-
eraliy follow regional protocols for chain-of=custody
procedures.

4., Reviewing a Sampling Plan

The investigator should review the sampling plan carefully
to ensure that 1t meets EPA's objectives at each unit being
sampled, The investigator should be sure that appropriate sampling
methods and locations are selected, and that the éxtent of sam-
pling 1s appropriate for the determinations that are made at each
sampling location. This will be especially important when the
owner/operator or an EPA contractor develops the sampling plan;
however, éven when the EPA investigator develops the sampling

plan, 1t will be useful to review the plan in order to ensure its
completeness.

The sampling plan also describes the level of effort required
to conduct the proposed sampling strategy. This information
{s usualliy presented in terms of person/hours for each sampling
technique or SWMU investigated, and may alsce include an estimate
of the elapsed time and the total coests.

I11. PREPARING FOR THE SAMPLING VISIT

The investigator should plan a number of activities prior to
initiating the SV activities at a site. Once the sampling plan
has been completed, reviewed, and finalized, the investigator can
make plans to begin the on-site activities. These plans will
include:
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(1) daining facility uécass;
(2) Handling community relations (if appropriate);
(3) Preparing a safaty plan; and

(4) Specifying EPA oversight of owner/operator sampling
sctivities.

Gatning Facility Access

Prior to conducting the field work, the investigator should
contact the owner/operator to schedule a time for the SV team
to enter the site and perform the necessary field activities.
Although EPA staff may already be coordinating activities for the
RFA with the owner/operator, the appropriate regional persdn
should contact the owner/operator to verify dates and describe the
nature of the field activities--sample collection, photographic
documentation, factility tnspection, and/or instrument monitoring.

1f the owner/operator is responsible for collecting and
analyzing the samples, then the EPA official should contact the
owner/operator to schedule a date to oversee the field activities,
The agency should send the sampling plan and procedures for
performing the sample collection to the owner/operator suffis«
ciently ahead of time for him to obtain the,aﬁpﬁﬁgﬁ1ite support.,
1f EPA is collecting and analyzing the samples, EPA should offer
the owner/operator a split of all samples collected, 1If the
owner/operator wishes to have splits, EPA should 1nstruct him to
provide analytical sampte bottles for the splits,

After completing these arrangements, EPA should send a
letter to the owner/operator confirming the dates and field
rctivities, 1f access is denied, Appendix D provides guidance
on how to obtain access to a facility.

In some cases 1t may be necessary to access adjacent of
nearby properties in order to conduct a visual inspection or.
collect samples. E£PA should provide verbal as weli as written
notification of the dates and nature of the waork to owners of
these properties. ' ‘

Although the RCRA 1nvestigator is authorized to inspect a
facility and collect samples and photographs, the owner/operator
can require the investigator to conduct the inspection and sample
collection activities to protect his legitimate rights. The
admissibility of data in court may lacer be challenged if data
are collected in violation of the owner/operator's constitu-
tional rights. The owner/operator can observe inspection activi-
ties, unless he interferes with the safe, or technically sound,
conduct at the sampling visit.



The owner/oparator has the right to reguest confidential
treatment of Confidential Business Information (CBI), Ordinarily,
environmental monitoring data are not confidential. 1If data
deemed confidential by the owner/operator are needed to properly
evaluate the facility, then the investigator should include a
precise description of the confidential data in the field Tog
book. The investigator should instruct the owner/operator to
follow up with a4 letter identifying the confidential data and
explaining the redason why the data are business confidential.

EPA regulations governing treatment and handling of confidential
data are delineated in 40 CFR Part 2, Subpart B, Sections 2.201
through 2,309, C

B.

Community Relations

If it is necessary to conduct field activities in or near
residential or non<industrial busines: areas, then the agency
should contact the appropriate local officials ahead of time,
it 4s difficult to remain unobtrusive while canducting site
inspections, particularly if field workers are wearing protective
clothing., Moreover, the presence gof "offictal" people collacting
samples can cnuse alarm. In some cases, 1t will be difficult ko
prevent this but prior, well-handled community contact can minimize
the alarm,

The Office of Solid Waste is preparing guidance on community
relations that will be available later this year, This document
will provide specifiec guidance on when and how to implament a
community relations program at RCRA facilities. . .

C.

Agency personnel should prepare a safety plan for each sam-
pting visit In accordance with appropriate EPA gulidance: The
safety plan is usually prepared last and i3 taflored to the
specific SV activities. For some SVs, the safety plan will be
very simple and require few protective measures. Otheér, more
problematic sites, may require use of higher levels gf protection,
For example, Jf the SV involives sampling lagoons, then the safety
requirements wili be more involved than for one nvolving simple
visual reconnaissance, 1In developing the safety plan, the owner/ -
operator should be asked about potential hazards in advance of
field work, and should consult the Facility Contingency Plan,

Appendix E contains Chapter 9 from EPA's Standard Operating
Safety Gujdes, 1982 (SO0SG) that explains how to develop a proper
site safety plan. The S0SGs were prepared in accordance with EPA
and other Federal health and safety guidelines, regulations and
orders, This appendix discusses the steps involved in developing
a2 safety plan and elaborates on the contents of each section of
the ptlan.

A brief outline of the contents of the safety plan is provided
below,
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Describe Known Hazards and Risks

List Kay Personnel and Alternates
ldantity Lavels of Protection to be Worn
Identify Work Areas ‘ 4

Identify Access Control Procedures:
Describe Dacorntamination Procedures
Describa Site Monitoring Pragram
ldentify Special Training {uired
Describe Weather-Related Precautions

Qoo oCeq

EPA personnel should participate in an Agency-sponsored
safety course bafore visiting a sits,

U. EPA Oyeréigﬁt of Owner/Operator Sampling Activities

The sampiing visit plan should include provisions for EPA
oversight when tHe owner/operator conducts the sampling activities.
The level of EPA invnlvement will depend upan the extent of
sampling, the conmplexity of the site, and the cooperativeness of
the owner/operator., 1In some cases, EPA may believe that the »
owner/operataor ca&n be counted on to provide reliatile results. In
such situations, EPA oversight of the samplirg activities may be
Timited to presence at the facility dufing one ddy of the sampling
only., In other cases, it may be neceéssary to provide EPA presence
at the facility at all times during the sampling activities. The
investigator should take splits of all samples c6llectad by the
owner/operdtor.,

{V. CONDUGTING THE SAMPLING VISIT

The investigator may begin the site activities onée he/she
has completed all of the preliminary activities, The sampling
visit involves gaining access to the site, performing the Sampling
activities, taking photographs of al) activities, keeping the SV ,
portion of the logbook, preparing samples for shipment and analysis,
and, finally, decontamination/demobilization. :

A. Preliminary Site Activities

The investigator should meet with the owner/cperator prior
to entering the facility to conduct sampling. The 1fdvestigator
will already have conducted a V51; therefore, the ownér/oparator
should have some understanding of the corrective asctionh pracess
from the initial meeting with the investigator(s), However, the
investigator should be prepared to answer questions cencerning
his/her plans for sampling. [In cases where the owner/operator
will conduct the sampling, the investigator can make the arrange-
ments to accompany him/her at this time. 1In addition, the inves-
tigator should offer to provide the owner/operator with duplicate
samples.,
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B8, Sampliing Procedures

The investigator should fellow the sampling plan once he/she
has gained accass to the facility. Tha sampling plan should
describe all of the sampling locations, methods, and procedures
to be followed., If, for any reason, it is necessary to diverge

from the sampling plan, changes should be documented carefully..

Regardless of who performs the sample collection, continuous
monitoring for vapor emissions s needed to detect air releases
from sampling activities. If the owner/operator is collecting
the samples, EPA/State investigators should document precisély the
sequence of sampling activities, the procedures and instruments
used, and describe the samples (including location, depth,
appearancé, &tc.).

The EPA Regional offices haye developed $0Ps for most 5V ,
sampling tdsks under the CERCLA PA/SI program, In addition,; EPA's
Office of Waste Programs Envorcement (OWPE) has devaloped thé
RCRA Ground Water Maonitoring Technical Enforcement Buidance Docu
ment (TEGD) to provide guidance on well 1nsta

Lo p A , &L16h and sampiing
procedures; EPA/SW-846 also provides sampling and analysis proce-
dures for media relevant to the §V. For the mast part; these
SOPs are applicable to RCRA field activities. If the 5S0Ps are
not applicable of dppropriate fur the particular field activity,
then a new SOP should be dzveloped. Where modifieations to
existing SOPs are made, they should be noted in the field 1ogbook.

C. Photography

Investigators should use regular 35mm cameras for tdaking
photographs. They should not use filters, as tﬁé{ tend to dis-
color the picture dnd may unfairly bias the result ﬁyﬁﬁ&kiﬁg
leachate seeps or lagoons look different from real 11fe. The
investigator should identify and record in the fieldbook the
exact type of camera (1ncluding 1.d. number), fiim (V.8., Fuji,
ASA 200), and the lens used., Photographs taken #With ufusual
lenses (e.g., wide-angle) are.not admissible in court.

Photographs should be taken to document the carditions of
the facility and procedures used in inspection activities,
Particular emphasis should be placed on matters jdentified in
the work plan. Types of pictures that should be taken jriclude:

Representative overall picture(s) of facility;

Posted signs identifying ownership of faeility;
Evidence of releases--leachate seeps, pools, discolored
water, or strained solls;

Individual units--lagoons, drums, landfills, etc.;
Visual evidence of poor facility maintenance;

Adjacent land use; and

Area that unauthorized persons can easily access.
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D. Loghook

 The logbook ts - irhaps the most important document produced
during the SV, It serves as 2 basis for integrating the 5V
results into the RFA report, most importantly, supporting the
work done and results obtained in any future legal proceedings
under RCRA or CERCLA.

A unique logbook should be developed for each site and each
visit to the site. Logbooks should be bound and each page sequen-
ttally numbered. Entries into the ‘ogbook should be chronological
~- a time notation should introduce each entry. The logbooks
should be maintained with indelible ink.

The following types of entries should be made in the logbook:

o A1l personnel on site during each phase of the on site
work; '

o A1l instruments used during the field work with unigue
identification numbers;

o Description of film used;
o Description of the weather and changes in eﬁg weather;

o Material observations related to items fdeatified in the
work plan;g .

o Results of field measurements--distances, instrument
readings, well measurements, locations;

o Factual descriptions of structures.and featureg-swells
and vwell construction, units, contzinment strictures,
hulldings, roads, topographic and geomorphic features,
locations; : ;

o Sians of contamination--oily discharges, discﬁiaréd §dpr-
faces, dead or stressed vegetation;

o Sketches of facility layout, structured features and
points of contamination;

o Map of facility showing buint and direction of photo-
graphs; ‘

o Location and time.of each sample; and

o Any other relevant items.
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E. Sample Shipment/Sample Analysis

Upon complétion of the onsite work EPA or the owner/operator
should deliver &11 sampies to the laboratory for analysis. SOPs
covering sampie shipping are avatlable in each of the regional
offices or in EPA safety training manuals, TF- time involved in
analyzing samples can vary from 40 days to thi.e to four months.

F. Decontamination/Demobilization

Decontamination of persons and equipment occurs not only at
the completion of all field work but each time persons exit the
site, includifg rest breaks.

In many cases, decontamination may be very simple, e.g.,
removing disposeble coveralls and washing field boots, Decon-
tamination after sampling activities will usually include deécon-
tamination of field persons, and sampling and field equipment.

A1l clothing and support materials that will not be reused
should be containerized elther for transport and eventual off-site
disposal or for on-site disposal.

V. FINAL RFA RECOMMENDATIONS. FOR FURTHER ALTION

The final task 1n the RFA process 1s to make recommendations
concerning the need for further actions dt the facility. These
recommerdations include: (1) taking no furthér getign; (2) eon-=-
ducting an RF1 to identify the rate and extent of réleases from
SWMUs, groups of SWMUs, or other releases of cgdeern; 53) planning
and implementing interim measures at the facility; or (8) referring
the further investigation and control of permittéd SWMU releases
or other unusual releases to other ervironmental prograin offices.
The investigator will have completed the RFA only after recofifien-
dations have been made which cover all potential rélédses of
concern investigated in the RFA. ’

~In order to make these recommendations, the invéstigator
may make determinations concerning the 1ikelihood 6f release
for some SWMUs after completing the PR and VSI. '[h offier cases,
it will not be oossible to.make determinaticns dntil sddpling
results from the SV have been evaluated. We discuss bélow how to
make final release determinations at the end of the RFA and how
to make recommendations for further action.

A, Making RFA Release Determinations

1. Eva]dating‘Samuling Resulits from SV Activities,

The first step in making an RFA release determination wil]
require the investigator to use best professional judgment. in
evaluating the sampling results from the SV. This evaluation



should be straightforward as long as the sampling plan was devel-
oped correctly, e.g., sampling points were selected to provide
enougn additional evidence to support this determination.

After the laboratory completes its analysis, the investigator
can evaluate the validity of the analytical results from the
<ampline activities. When EPA conducts the sampling, preliminary
review of analytical data invoives emsuring that all deliverables
required by the CLP are included in the data package, checking
that all forms are completed within the requirements of the
contract, and identifying tne key quality assurance items in the
data package. The EPA Regional Environmentai Services Divisions
(ESDs) will perform a gualitative analysis of the data after this
preliminary data review, and determine if the data results are
valid. When the sampling is conducted by the owner/operator,
the investigator should rely upon best professional judgment in
evaluating the validity of the lab results.

2. Integrating Data Collected During the PR, VSI, and SV

Once the investigator has evaluated the validity of the
sampling results, he/she should incorporate this additfonal data
with the information collected previously on each release location,
By this point in the process, the investigator should have all
additional information that was requested of the owner/operator
to fac'litate determining the likelihood of a release.

3. Det2rmining the Likelihood of Release

Yhe investigator should rely upon his/her best professional
judgment at the end of the RFA process to determine the likeli-
hood of release to all envircnmental media for all SWMUs and
other areas of concern, The VSI chapter described how the investi-
gatar shouid make initial determinations of release at each SWMU,
group of SWMUs, or other potential areas of concern. The inves-
tigator will use the same basic judgment at the end of the SV;
the primary difference will be that there should be additional
informaticn to support a determination after conducting the SV.

The investigator should determine the 1ikelihood that a SWMU
has released by evaluating evidence collected in the RFA. In
some cases, the investigator will have direct evidence of a
release, which will provide the strongest support for a determi-
nation. In most cases, the investigator will be required to make
deductions from indirect evidence about the Tikelihood of release,
A. stated previausly, the strength of these deductions will
depend upon the quality of the waste information, the extent to
which the pollu ant migration pathways have been characterized,
and the quality of the environmental sampling results and visual
observations.

. The level of evidence needed to support a determination will
vary on a case-by-case basis, depending upon the cooperativeness
of the owner/operator, the EPA objectives at the facility, and

the complexity of the facility. In general, it will be sufficient
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to identify one constituent that is present in both a SMWU and 1in
the migration pathway to support a release determination,

The investigator does not need to demonstrate with stacisifcal
confidence that the SWMU has released during the RFA.

8. Making Recommendations for Each SWMU or Group of SWMUs

The final step in the RFA will entail making recommendations
co erning the need for further investigations under the corrective
aciion authority, based upon the release determinations described
above. This section describes each of the fcur possible recommen-
dations below: no further investigation, investigate further in
an Rrl, plan and implement interim corrective measures, and refer
the control of a permitted release to another environmental
program office.

I. Mo Further Investigation

Investigators may conclude that a SWMU, a grouping of SWHMUs,
or an entire facility does not require further investigation
hased on the information available from the PR and a visual in-
spection. In some cases it will be advisable to collect some
sampiing and analytical data to confirm that a unit or area has
not created a release that poses a threat to human health and the
environment. For many SWMUs, the determination that no further
investigation is necessary will be relatively simple and straight-
forward.

Some units will have design and operating characteristics
which will effectively prevent releases to the environment. For
example, a wastewater treatment unit may have a cover to prevent
the release of VOCs to the afr; such a unit would not require
further investigation for air releases,

SWMUs which never contained constituents of concern will
not require further investigation.

It is also appropriate to eliminate certain units from
further study on the basis that they clearly have not released
hazardous wastes or constituents into the environment, Examples
of such units inciude elevated tanks and, in Some cases, surface
level storage tanks. In the case of aboveground tanks, unit
design and operation, plus the inspector’s direct knowledge of
the facility, can provide sound evidence that the unit has not
caused a significant release. It will rarely be possible to make
such determinations for lanafills and surface impoundments. More
explicit information as to making a "ro further action"” determina-
tion is presented in the media-speciric chapters.



2. Investigate Releases Further in
a REEK’aemeaiaT Tnvestigation

The investigator should recommend that a SWMU or other
release be investigated further in an RFI when he/she identifies
A SWMU with a likelihood (or documented avidence) of a release
which may pose a potentfal threat tao human health and the environ-
ment. He/she should describe each SMWU and the relevant environ-
mental media which should be investigated in the RFI. It will be
important 1n focusing the RFI to determine which media are of
concern for each SWMU or potential release.

There are situations where the facility as a whole poses a
problem and where it is difficuit to distinguish between individ-
uat SWMUs as sources of contamination. In these cases, it may be
more efficient to refer the entire facility to the RFI and require
the owner/operator to investigate the facility as a whole.

3. Adopt Interim Measures

The RFA should result in a reccmmendation to adopt interim
measures at the facility when the investigator believes immedfate
action should be taken to protect human health or the environment
from releases. The investigator should evaluate the severity of
the release and the proximity of potentfal receptors when assessing
the need for interim corrective measures.

Temporary ccrrective measures may he appropriate in sftua-
tions where there 1s a release of hazardous wastes or constituents
into the environment that is currently affecting or will affect
target populations or sensitive environments and the release may
be temporarily or permanently arrested by some type of interim
solution.

The RCRA §3ooagn; Corrective Action Orders Interim Measures
Guidance raft) provides details on appropriate actions to take
in sftuations where immediate actfon fis needed. Examples of
interim measures include: fencing a facility in order to prevent
direct contact with wastes; or stabilizing weak dikes to prevent
further surface water releases from impoundments. It is important
that these units should be investigated further in an RFI {in order
to determine the adequacy of the interim measure and/or to design
a permanent solution.

4, Refer Permitted Release to Other Program G¥fices

Permitted releases which may either directly or indirectly
be posing a threat to human health or the environment should be
referred to the State or Federal program office that {ssued the
permit. EPA has not developed guidelines on such referrals, thus
they should be conducted as necessary on a case-by~-case basis,
Hhen the other program office cannot or will not investigate or
control the release, the investigator may recommend that the
units be investigated in an RFI and/or that interim measures be
initiated,



When the RFA 1dentifies contamination resulting from permit-
ted discharges or discharges requiring permits that require
further investigation in an RFI, EPA will work on a case-by~-case
basis with the Regions and other EPA permit programs to develop a
solution to the contamination resulting from the discharges. For
example, when frequent violations of NPDES permits in the past
have resulted in an accumulation of hazardous materials in stream
sediments, the RCRA investigator should work with the NPDES auth-
ority to develop a solution to the contamination.

VI. FINAL RFA PRODUCT

The final RFA report will document the activities undertaken
in the PR, VSI, and SV. Many documents will be generated during
the SV, including a sampling plan, safety plan, sampling results,
an evatuattion of the sampling results, and release determinations
and recommendations for each unit. All of this 1nformation
should be compiled into the RFA report for future reference
during further phases of the corrective action program. Appen-
Aix A provides a sample outline for the RFA report,



CHAPTER FIVE
GROUND WATER

i. INTRODUCTION

A. Purgose

This chapter provides tecrnizal information to support the
fnvestigation of releases to ground water, with the exception of
reieases from regulated units, durtng the RFA, While Chapters Two
through Four provide general guidance on conducting an RFA, this
chapter focuses or specific factors unique to the ground-water
medium that should be consfdered by the fnvestigator.

B. Scope

The scope of the RFA, discussed in Chapter One, extends to
all operating, closed, or ciosing RCRA facilities. The investi-
gator should evaluate the likelihood that a facility may have
releases to the ground water, with the exception of "regulated
units” (land disposal units that received wastes after July 26,
1982). Releases to ground water from regulated units should be
addressed in permits according to the requirements of Subpart F
of Part 264 (or corresponding State regulations), rather than
through §3004(u). The investigation of ground-water contamina-
tfon from reguiated units will not be part of the RFA.

It 1s not the purpose of the RFA to install Subpart F mon-
toring wells 1n order to detect conclusively the prusence of a
refease. It will usually be sufficient to demonstrate that there
s a 1ikelthood of release from a specific unit to the ground
water in order to require further investigations. The investi-"
gator should rely upon best professional judgment when estab-
11shing evidence of release to ground water.

This chapter 1s organized to reflect the separate phases of
the RFA process. The first section describes the technical
factors that should be considered during the PR and VYSI. The
second section describes the tachnical approach te obtaining
additional sampling information in the SV for ground water, and
shauld be consulted along with Chapter Three on conducting a
sampiing visit.. The final section discusses factors to consider
when making release determinattions for ground water at the end of
the RFA. This section also presents options for further investd-
gation of ground-water releases to be evaluated at the end of the
RFA,



IT. CONDUCTING A PRELIMINARY REVIEW AND VISUAL SITE
INSPECTION OF GROUND-WATER RELEASE POTENTIAL

This section presents technical information related specif-
tcally to the ground-water pathway to be considered when conduct-
ing the preliminary review and visual site inspection. Accordingly,
this sectfon 1s organized to reflect the primary goals of the PR
and VS1 described in Chapters Two s3d Three:

o Identifying and describing potential threats to ground
water at RCRA facilities; and

o Making a preliminary assessment of the need for further
tnvestigations at these facilities,

This sectfon reflects the importance of the five categories
of information to consider in conducting RFAs presented in Exhibit
1-1. 1t presents technical informetion specific to the ground-
water pathway covering the five areas and technical information
to help the investigator determine when additional sampling will
he necessary in an SV to 1dentify ground-water relsases. The
section discusses each area separately:

(1) Unit characteristics;

(2) Waste char&cter#stfcs;

(3) Pollutant migration pathways;

(4) Evidence of release;

(5) Exposure potential; and

(6) Determining the need for additional samp11ng‘1nformat10n.

This information will be relevant to the evaluation of
written documents in the PR and information gathered fn a VSI.
Consult Chapters Two and Three for general guidance on how to
conduct PRs and VSIs, ‘

A, Unit Characteristics

The design and operating characteristics of a unit will
determine to a great extent its potential for releasing hazardous
constituents to ground water, Many treatment, storage, and
disposal units are designed to prevent releases to the environ-
ment. The investigator should evaluate the unit characteristics
of each SMWU or group of SWMUs at a facility to determine 1ts
potential for releasing hazardous constituents to ground water.

The general potential for ground water contamination from
any unit depends, to a great extent, upon 1ts nature and function.
This concept 1s reflected in RCRA hazardous waste regulations.
For example, ground water monitoring i1s not a requirement for
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container storage units, while monitoring 1s required for land-
based units., Therefore, in evaluating the 1ikelihood of ground-
water releases from a unit, the investigator should assess each
unit based upon:

o An understanding of the overall potential of the unit
to cause ground water releases;

0 An understanding of the primary mechanisms by which
releases may occur from the unit; and

o An assessment of unit-specific factors which, singularly
or in combination, indicate the relative 1ikelihood of
ground water releases from the unit.

The investigator should first consider the relative potential
of the unit to release. Exhibit 5-1 presents a generalized ranke
ing, in rough descending order, of different types of units and
their overall potential for causing ground-water contamination.

It 11sts the most common mechanisms by which ground-water releases
can occur from each unit type.

Exhibit 5-1 provides only a very theoretical sense of the
relative potential for units to cause ground water releases.
Unit-specific factors should be evaluated in determining whether
further ground water investigations are needed for a particular
unit.

The following unit-specific factors should be evaluated in
assessing a SWMU for ground water releases: - .

(1) Unit design; .

(2) Operational history; and &

(3) Physical i$ntegrity of the unit,

In making a unit assessment, the investigator should consider
ways in which the above factors may combine to suggest whether or
not releases have occurred, For example, examination ¢f an above-
ground tank may reveal evidence of sofl contamination adjacent to
the unit. However, the operational history of the unit reveals
that the tank has been in operation for only six months, the tank
Is 1n good condition, and records indicate that the contamination
occurred as a single, relatively small overflow event. Consfdera-
tion of all of these factors indfcates that, despite the avidence
of soil contamination, 1ikelihood of a release to ground water 1is
very remote, and furtuer remedial investigations for ground water

may not be necessary. The factors 1isted above are discussed in
more detall below.
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EXHIBIT 6-1

RANKING OF UNIT POTENTIAL FOR GROUND WATER
RELEASES AND MECHANISMS OF RELEASE

Unit Type

Ralease Mechanism

Class 1Y Injection
Well

Surface Impoundment

Landfil]

Land Treatment Unit

Underground Tank

Waste Pile

Class [ Injection
Weli

Spillage or other releases from waste
handling operations at the well head
Escape of wastes from well casing
Wastes are injected directly into the
subsurface

Migration of wastes/constituents through
liners (if present) and soils

Damage to liners

Overflow events and other spillage outside
the impoundment

Seepage through dikes to surface and/or
subsurface

Migration of leachate through 1iners
(1f present) and soils

Precipitation runoff to surrounding
surface and subsurface

$pills and other releases outside the
containment area from loading/unloading
operations

Migration of constituents through the
unsaturated zone

Precipitation runoff to surrounding
surface and subsurface ‘

Tank shell faflure

Leaks from piping and ancillary equipmen
Spillage from coupiing/uncoupling ~
operations

Overflow

Leachate migration through Yiner
(1f present) and sofls
Pracipitation runoff to surface/subsurface

Spillage or other releases from waste
handling operations at the well head

Escape of wastes from well casings
Migration of wastes from the injection zone
through confining geologic strata to upper
aquifers
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Unit Type

In-ground Tanks

Container Storage

Unit

Above Ground Tank

Incinerator

EXHIBIT 65«1 (Continued)

RANKING OF UNIT POTENTIAL FOR GROUND WATER
RELEASES AND MECHANISMS OF RELEASE

Release Mechanism

o Q00 < (=] coQoQ

<&

Overflow

Tank wall failure

Leaks from ancillary equipment

Spillage from coupling/uncoupling operations

$pi1ls from containers/container fatlure
subsequent migration through 1iner or base
(if any) and soils

Precipitation runoff from storage areas

Overflow

shell failure/corrosion

teaks from ancillary equipment
Coupling/uncoupling operations

spillage or other releases from waste

handling or preparation activities
Spills due to mechanical failure
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l. Unit Design

Evaluation of the unit's design should focus on the following
areas:

0 The unit's capacity and dimensions;
o Materials, design, and construction of a unit;

0 Any engineered features dasigned to prevent
releases to ground water; and

o The adequacy of such features.

The capacity and dimensions of a unit affect the potential
for a release in several ways depending upon the unit type. A
Targe volume, shallow surface impoundment is more 1ikely to have
a release than a smaller capacity unit. The shallow depth with
the large volume indicates that there is & large surfaca area on
the bottom of the impoundment. Most releases occur through the
bottom by exfiltration through a clay VYiner or through leaks in a
synthetic liner, The larger the bottom surface, the greater the
liketihood that bottom leaks or exfiltration will occur.

Some units have engineered features that will reduce the
potential for a release to ground water, Landfills with double
1irers and a leachate collection system will be much less likely
to nave a release to ground water than do either land<based units
without liners or with single clay liners. Some features in-
stalled to prevent ground water releases have different abilities
to do so effectively. For example, single clay liners do not
prevent releases, but they delay the movement of leachate through
the less permeable clay layers.

2. Operational History

During the PR, the investigator should evaluate the unit's
- operational history for information that indicates a release to
ground water may have occurred. Operational factors that may
influence the likelihood of ground water releases include:

o Service life of the unit. Units that have been managing
wastes for long periods of time usually have a greater
likelihood of releases than units that have been opera-
ting for short puriods of time. For example, an under-
ground tank that has been in service for six months will
have a much smaller likelihood of leakage due to corrosion
than will a twenty-year c¢ld underground tank.

o Operational status. In some cases, the operational
status of a storage unit (e.g. closed, inactive, decom-
missioned) may have an effect on the relative 1ikelihood
of a ground water release,
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o Operating procedures, Proper maintenance, regular inspec~
*Tans, and procedures for ensuring waste compatibility
with the dnit may indicate that a unit is unlikely to have

released (this is particularly true for storage units
sucth 4§ tanks and container storage areas). Evidence of
good operational practices may be available from owrer/
operator records, and/or visual observation or historical
inspection reports. Conversely, poor operating practices
(e.g., underground tanks that are never leak tested or
inspacted internally, storage of open containers of
wastes) may indicate relatively greater potential for
ground water releases.

3. Physical Integrity of Unit

During the VSI, the investigator should examine the physical
condition of the unit for indications of releases that may contami-
nate ground water. Deterioration of above-ground tanks should
reveal obvious signs of rust, corrosion and spills, Records of
racent leak inspections may also be available for both above and
helow ground tanks, and these should be reviewed as part of the
PR.

It ts 1ikely to be difficult to evaluate the physical integ-
rity of many land-based units. However, dikes around surface
impoundments may show signs such as crumbling, slumping, and
infiltration around the toe, suggesting that the integrity of the
impoundment is questionable, In general, the investigator can
assume that most unlined landfills and surface impouridments have
leaked to ground water.

B. Maste Characteristics

The investigator should attempt to fdentify the wastes
handled at a faciiity and originally contained within a SWMU or
group of SWMUs during the PR, In the PR, the investigator will
try to connect information on waste types, hydrogeslogic charac-
teristics, and ground-water contamination to determineg whether
or not a SWMU, or group of SWMUs, or other areas of concern at
RCRA facilities have released constituents to the ground water,
This section describes technical factors to consider when identi-
fying waste characteristics relevant to ground«watér releases.

It also discusses physical/chemical properties that will affect
the release potential of wastes and their subsequent transport in
ground water, ‘

The tendency for different hazardous constituents to migrate
from a given unit or area, through the unsaturated zone, and into
the ground water, will depend upon: the amount of waste present,
jts physical state (i.e., 1iquid or solid), and the physical and
chemical properties of the constituents and the geologic materials.
Many of the constituents in Appendix VIII are essentfally insol-
uble in water {(at neutral pH) and/or bind tightly to soil par-
ticles, reducing their tendency to migrate in ground water. The
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investigator shauld consider the potential mobility of the wastes
in a unit, 1n combination with previously described unit-cpecific
factors, when assessing the l1ikelihood nf release.

The mobi1ity of organic constituents can be expressed quan-
titatively by the sorption equilibrium coefficient (Kq). The
value of Ky depé&nds upon the organic content of the soil and the
constituent-specific soil adsorption coefficient (Kyc). In most
cases, it will be more useful to estimate the relat?ve mobility
of a constituent by considering only the inherent mobility of the
constituent &s é&xpressed by K,.; the investigator will seldom have
access to information on the organic content of soils at a facility.

Few Ko values have been estimated for specific constituents;
however, the octanol-water partition coefficient, (Kguy), can be
used as an indiecator of K,.. Appendix E presents Ky, and log
(Kgw) values for many constituents of concern for ground-water
releases. Because these are log values, chemicals with K,y values
of more than two can be considered relatively immobile; a value of
less than one indicates that the constituent is relatively mobile.

There are several limitations on using this measure of mobil-
ity. As stated above, actual constituent mobility depends upon
the organic content of the soil, which will not be known in most
cases. In adédition, other geologic factors (e.qg., faults, frac-
tures, solution cavities) may provide open channels for the
migration of contaminants which could make the application of the
concept of waste mobility inappropriate in these situations, The
presence of other wastes in a unit may alsy substantially alter
the mobility of a constituent.

Hazardous metals and inorganic compounds may also be rela-
tively mobile in ground water ?e.g., arsenic and cyanides are
extemely mobile constituents). Their mobility will depend upon
the pH of the wastes and the ground water, the oxidatiansreduction
potential of the ground water, and the ligands present for complex
formation (e.g., the presence of carbonate fons in the ground
water will support the *ormation of relatively immobile metal
complexes), and the geologic factars discussed above. The geo-
chemistry of the materials underlying the facility will affect
constituent mobility by governing the presence of these 1igands
(e.g., carbonate fons will generally predominate in Yimestone
aquifers). : :

C. Pollutant Migration Pathways

The investigator should evaluate any available information
pertaining to the hydrogeologic characteristics of a facility
in order to determine the pollutant migration pathways associated
with ground-water releases during the PR, This information, such
as the direction and magnitude of ground-water flow, soil charac-
teristics, depth to ground water, aquifer media, and climate,
may play a major role in identifying ground-water releases at a
facility. The investigator should rely on best professional
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judgment and standard geologic and hydregeologic principles,
consulting the information sources discussed in Chapter Two oOn

the subsurface céharacteristics of the site.

In caseés where the investigator finds little direct evidence
that a particular unit had a reiease to ground water (e.g.,
documented evidence of 2 substantial tank leak), he/she may have
to deduce the 1ikelihood of release from a facility by 1inking in-
formation on wastes, units comprising the Fac111ty_character1st1cs
of the pollutant migration pathwayv, and evidence of ground-water
contamination located in this migration pathway. This demonstra-
tion will depend primarily upon an adequate characterization of the
direction and rate of ground-water fiow at the facility.

The investigator may choose to recommend more detailed or
immediate investigations at the end of the RFA for facilities
with particutarly vulnerable ground water (e.g., shallaw sand and
gravel aquifers). More definitive guidance an evaluating the
yulnerability of ground water 1is contained in the criteria for
determining grou-~d water vulnerability which OSW released in July
1986, [lnterim [+ -al, July 31, 1986 “Criteria for ldentifying
Areas of Vulnerable Hydrogeology."] This guidafice may be retpful
in situations where & more complete understanding of ground water
vulnerabitity would assist in making the necessary déterminatians
in the RFA for a facility. -

The ground water regime of the fac1i1§y should be eva]ﬂated.‘

for other potential migration paths. For example, ground water
often recharges surface water bodies., Locatifig ground-water
discharge points may De important when jdentifying the potenitial

for surface water releases resulting from contaminated ground water.

Evaluation of the ground-water pallytant migration pathway
may also include evaluating any existing ground-water monitoring
systems at the facility which may be capable of detecting releases.
1f it appears that an existing monitoring system may provide
information on continuing releases at the factiity, 1t may be
necessary to evaluate its technical adeguacy. Procedurss for
axamining the technical adequacy of existing monttoring wells are
desscribed in Section 111 of this chapter.

When the investigator determines that an existing ground-
water monitoring system and the sampling and analtysis program are
adequate to detect releases to ground water, and analytical data
(e.g., within the past year) indicate that there i1s no release,
it may not be necessary to investigate the unit or facility
further.

D. Evidence of Release

The investigator should examine any available sources of
information to identify evidence that constituents have been
released to the ground water at 2 facility. The investigator
should evaluate both direct and indirect evidence of release




during the PR and VS1. Genersl considerations on how to Yook for
evidence of rélease are discussed in Chapters Two and Three.

Birect evidence of release to ground water may include
official reparts of prior release incidents, such as a major tank
car spill to the ground or documentstion that & surface impoundment
has released to ground water [(e.g.,, some states used to permit
releases to ground water through their NPDES permitting process).

Indirect evidence of a reluase from the facility or a specific
unit at the facility will usually entall information on general
ground-water contamination. Whegn the investigator identifies
indirect evidence of a SWMU release of this type, it may be
necessary to determine which SWMUs are 1ikely to have released
the relevant constituerts by evaluatiny the pollutant migration
pathways (hydrogeologic characteristics: and the waste character-
fstics at the facility, as discussed previously.

YSIs may detett releases to other media, particularly soils,
that may indicate a high probabiiity that contaminants have
migrated to the ground water. Evidence of soifl contamination,
either through visual or sampling data, can provide an indication
tnat a release to ground water has occurred.

At some facilities, ground-water sampling data may be
available from wells at the facility, off-site wells, or from a
spring near the facility. Other facilities may have no ground-.
water monitoring information relevant to the averall facility,
At these facilities, the investigator should consider available
data on 3501l contamination or results of soil gas mohitaring.
Electromagnetic conductivity surveys may provide evidence of
release for lonic species. /

At facilities with ground-water monitoring data, these data
may indicate that hazardous constituents could have migrated from
the facility. However, the investigator will still need to eval-
nate the facility's units, waste, and migration pathway charac-
teristics, in order to support the possibility that the consti-
tuents originated from SWMUs at the facility.

E. Exposure Potential

The investigator should evaluate available information on
the location, number, and characteristics of potential receptors
that could be affected by ground-water releases at the facility,
These receptors include human populations, animal populations

{(particularly any endangered or prote~ted species), and sensitive
environments. : :

Exposure potential information will be used primarily in
haelying the investigator determine the need for interim corrective
measures at the facility in order to address instances of ground-
water contamination posing especially high risks of exposure.
Types of exposure information of concern include:



o The proximity of the unit/facility to downgradient
drinking water and irrigation welis;

o The potential for use of the aquifer as a drinking water
source; and

o The potential effect of aquifer discharges to nearby
surface water.

k. Determining the Nead for Additional Sampling Information

The investigator may not be able to determine whather 2
ground-water release from 2 unit/facility has occurred or is
likely to have cccurred based upon existing data and the factors
described previously. In these situations, he/she should cons ider
whether canducting a sampling visit to obtain additional evidence
and fill data gaps will be needed in making a determination. In
this section, we present:

1) General information on factors to consider in determining
the need for additional sampling information;

2} Factors to consider in selecting sampling parameters; and
1) An example to illustrate this discussion.

General Information on Determining the Need for Sampling

ot

At some facilities existing monitoring wells may be present
which could detect contamination from SWMUs at the facility.

Existing analytical data from such wells may, however, be inadequate

or unreliable. In such situations, new analytical data may be
yseful in making release determinations. The following 1ist
preseats situations where additional sampling data could be
helpful in determining if a release has occurred: -

‘a Available data are outdated, generally when data are
over one year old;

a The analytical methods use’ were inappropriate,
parti-ularly if methods with very high detection levels
that may obscure significant releases were used;

a QA/QC was of unkpown levels or non-existent;

¢ QA/QC information available (e.g. contaminated field/
trip blanks) suggests that available data may be invalid;.

¢ The parameters monitorad do not correspond to the waste
constituents suspected from the release, due to factors
such as quantity and mobility. for example, GC/MS
origrity potlutant scans are available to detect a
release cof those chemicals, however, the waste contains
metailic cyanides and there is no data on either metals
or cyanide ia the available sampling data;
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o The available data are not of a rigorous QA/QC level or
may be questioned for other reasons, and it is anticipated
that the facility will challenge any permit condition or
enforcement order requiring an RFI; and

o The available data are based on samples taken from
wells which were not adequately oriented to detect a
release from a specific unit and better wells have
since been installed or located but not sampled. It is
not routine to require that wells be installed during
an RFA.

Z. Selection of Sampling Parameters

Knowledge of the wastes that may be potentiaily released
from a unit is the starting point when identifying sampling
parameters. However, many facilities have incompliete or no data
on the wastes deposited over time. When little is known of the
wastes managed in the unit, gas chromotography/mass spectrometry
(GC/MS) scans of various constituent groups (e.g., volatiles) are
aften a good starting point. Investigators should select the
parameters to be anmalyzed for based on the facility-specific
information available and on the investigator's professional
judgment,

When a waste source is hazardous due to EP Toxicity, the
metals of concern are: arsenic, barfum, cadmium, chromium, lead,
mercury, selenium, and silver,

The volatile GC/MS scan identifies chemicals that are charac-
teristic of solvents and lighter petroleum products (e.g., gasoline).
Many of these compounds are readily found in the environment from
releases from various waste sources. Because they are very vola-
tile, older wastes may no longer contain these constituents since
they may have been released by evaporation into the air., The
indicator parameter, TOX, identifies the presence of halogenated
organics. 1If TOX levels have been identified, a volatile scan
should be helpful in identifying the specific compound released.

Acid extractable compounds may be present in heavier petro-
leam feedstocks, and certain industrial processes (e.g., penta-
chiorophenol from wood preserving). Some compounds {e.g., phenol,.
pentachlorophenol, 2-chlorophenol) are commonly found from many
waste sources including organic waste treatment sludges. Phenol
and the mono halogenated phenals biodegrade readily in most soil
and surface water environments.

Base/neutral compounds can often be found in wastes from
industries such as organic chemicals, plastics, and synthetic
fibers manufacturers, The pesticide scan igentifies pesticides
that are found specifically in pesticide was=es and products from
the agrichemical industry.



3. Example

An illustration cf a situationm in which sampling would be
called for 1s as follows: An unlined surface impoundment, con-
structed twenty years ago from naturally occurring site material,
is located at a facility close to homes withdrawing water from
domestic wells. The onsite sofls are high in clay content,
although they also contain abundant cobbles which would interfere
with adequate compaction.

The investigator determines that the impoundment has not
received any wastes in the last five years; however, the pre-
viously deposited waste material has never been removed. The
wastes are identified as unspecified waste ofls from unknown
sources and wastes containing lead and cadmium. While monitoring
wells have been installed, tne monitoring data collected from
them only measure indicator parameters (e.g., pH, conductivity,
T0X and TOC). Only one parameter (TOC) showed an increase over
background. In addition, State sampiing data from off-site
domestic wells detected significantly elevated levels of Tead and
copper. However, the sampling protocol collected samples directly
from the resident's tap, making it possible that the contamination
originated in the domestic plumbing system.

Secause of the unit's design, construction method, and age,
the investigator may strongly suspect that a release has occurred.
While monitoring data exist, indicator parameters are not ade-
quate to fdentify potential releases of heavy metals. The one
elevated parameter, TOC, suggests that organics may have been
released from the oily wastes. However, elevated TOC values do
not ccnclusively fndicate cantamination from man~made sources,
and may result from natural sources.

In this scenario, the investigator should probably call for
additional ground-water sampling from existing wells to find
constituent-specific evidence of release not provided by the
indicator parameters. He/she would probably sample both on-site
and off-site wells for lead, cadmtum, acid extractables, and the
base/neutral priority pollutants.

The acid extractables and hase/neutral priority pollutant
scans would be appropriate since they can fdentify many of the
constituents commonly found in petroleum oil based wastes
(especially since vhe composition of the wastes was largely
unknown). Wkile ft might be possible to identify other constit-
sents at the site (e.g., VOCs), the investigator would probably
1imit the sampling parameters tO those most likely to be present.
Bacause of the high cost and delay associated with analyzina
sampliing results, the tnvestigataor should attempt to 1imit the
selection of sampling parameters LG those most likely to result
in an identification-of a release from.
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II1. COLLECTING ADDITIONAL SAMPLING INFORMATION IN THF SV

Thie section presents technical information reiated specific-
ally to the ground-water pathway to be considered when collecting
addittional sampling fnformation in the SV. The information
presented here should be used to help the fnvestigator meet one
of the primary goals of the SV:

o To collect additional sampling information to £111 data
gaps identified in the PR and VSI leading towards a
release determination.

For each sampling method discussed, this section describes:
1) the general kinds of situations in which it will be appropriate
to employ a specific technique, 2) technical i1nformation on how
to conduct the sampling, and 3) specific details to be considered
when evaluating the sampling results, We do not provide the
actual SOPs on the sampling techniques here, although we do
reference the relevant manuals,

The choice of appropriate sampling methods will have a large
impact on the cost and usefulness of the SV. The fnvestigator
should be confident when developing and reviewing the sampling
plan that the procedures chosen will meet the needs of the RFA,
while not resulting in the coflection of unnecessary data. We
discuss the following five sampling methods which may be of use
when ifnvestigating ground-water releases in the RFA:

(1) Sampling of existing ground-water monitoring wells:

{2) Soil sampling;

(3) Soil gas monftoring;

(4) Electromagnetic conductivity mapping;

(5) Sampling of domestic wells; and

(6) Installation and sampling of new ground-water
monitoring wells,

A. Sampling of Existing Ground-Water Monitoring Wells

The investigator should sample existing groun’-water moni -
toring wells when they may provide useful data on contamination
resulting from facility-wide releases. As discussed in the
previous sectfon, the investigator may decide to sample wells
when the most recent data are outdated, when the laboratory
analysis procedures are unknown or questionable, or when the
sampling parameters were fnadequate. The investigator may alsu
choose to sample existing wells to provide EPA with data of its
own when the only available data was collected by the owner/
operator.



The procedures for sampliing monitoring wells have been de-
scribed extensively fn many available documents. The fnvestigator
should rely upon his/her best professional judgment when collecting
samples at existing wells. Well configurations at SWMUs should
be adequate to detect releases from these units. RBefore collecting
additional information, the investigator should ascertain the
adequacy of an existing monitoring system, He/she should evaluate
the locations of wells in relation to the specific SWMUs or other
areas of concern., In many cases, a facility's monitoring wells
will have been installed to detect contamination resulting from
requlated units, and will not plick up releases from other units
or areas of concern, Exhibit 5-2 depicts three examples of moni-
toring well systems, one that would be adequate for detecting
SWMU releases and two that would be inadequate.

After assessing the adequacy of well locations, the investi-
gator should evaluate data on well construction and design 1in
order to determine its adequacy. While data from properly con-
structed wells may he of higher quality, 1t will not be necessary
to ensure that existing wells meet the stringent requirements
discussed fn the RCRA Ground-water Monitoring Enforcement Guidance:
RCRA Ground-water Moritoring lechnical Enforcement Guidance
Document (TEGD). The Investigator should use best professional
Judgment 1in evaluating sampling data based upon the quality of
the existing wells.

Sampling of ground-water monitoring wells fn the RFA should
be conducted by trained personnel. EPA has developed numerous
guidance manuals on appropriate sampling procedures. These
manuals may be consulted for specific field procedures:

o Ground Water Technical Enforcement Guidance Document
Oraft, August 1985

6 RCRA Draft Permit Writer's Manual: Ground-Water
Protection, October 1983

o Manual for Ground-Water Quality Sampling Procedures,
1981

0 Revised Draft Protocol for Ground-Water Inspections
at Hazardous Waste lTreatment, Storage and Disposal
Facilities, October 1985

The fnvestigator should refer to Chapter Four for specific
recommendations on QA/QC, chain-~of-custody, safety, and
decontamination procedures to be followed in the field. In
general, the QA/QC and sampliing procedures followed by the
investigator should be approprizte to the intended use of the
data. For example, {f the investigator anticipates that the
owner/operator may contest EPA's sampling results 1n court, 1t
would be advisable to use more stringent procedures,
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The fnvestigator should use best professional judgment in
evaluat1ng sampling results collected in the SV, based upon
sound geologic and hydrogeologic principles. General guldance
on evaluting sampling results 1s presented in Chapter Four,

B. Soil Sampling

The investigatsr may choose to sample soils at the facility
in order te gain an understanding of the likelihood of a relerse
to ground water, Many constituents, when released to soils, will
further migrate into the surficial aquifer. The potential for
migration to the ground water will depend upon the properties of
the raelevant constituents and the site geology (this is discussed
in greatar detall in Section Il of this chapter), Soil sampling
will be espacially useful in situations where a factlity lacks
ground-water monitoring data or the ground water is deep.

Sampling locations should be chosen to provide the most useful
information. For example, the investigator may want to determine
whether constituents have migrated from a closed surface impoundment,
Stratified sampling around the unit, and where possible, underneatn
the unit, may be helpful in detecting constituent concentration
gradients indicative of migration. In other cases, the investigator
may simply wish to confirm that a release incident occurred, such
as a spill, by sampling the location where the suspected incident
took place. Technical details on how to sample soils is provided
in Chapter Eight of this guidance,

C. Soil Gas Monttoring

Sotl gas monitoring can be used to detect the presence of
volatile organic compounds (VOC's) in ground water and will be
especially useful in cases where existing ground-water monitoring
systems are inadequate to detect these contaminants. This tech-
nique, developed and used extensively by EPA's Environmental
Rasponse Team (ERT), detects the presence of VOC's in the unsat-
urated z2one and provides a good indication of subsurface soil
and/or groundwater contamination. In addition, this method can
provide same-day results durirg a fielid investigation and will
cost substantially less per sample than well drilling and GC/MS
analysis.

Soil gas monitoring should be performed by trained personnel.
The following document describes in detail standard procedures
for conducting soill gas monitoring at waste sites:

Lappata, £ and G. Thompson, “"Detection of Ground-Water Con-
tamination by Shallow Soil Gas Sampling In the Vadose Zone
Theory and Applications.” Proceedings of the Fifth National
Conferance on Management of Uncontrolled Hazardous Waste
Sites, Washington, D.C., 1984,




The following description of soi) gas monitoring procedures
fs intended to assist the permit writer in recognizing those
sftuations where fts use would be appropriate, and to enable
him/her to oversee 1ts implementation by a contractor or the
owner/operator,

When ground water or soils have been contaminated by VOC's,
gaseous components of these compounds will be present in the
interstitial pore spaces of the sotl matrix, and are known as
sofl gas. By sampling the gas in this interstitial space and
analyzing it for VOC's with a portable gas chromatograph in the
field or in the laboratory with a GC/HS, the presence of soil
and/or ground-water contaminants can be indicated.

First, the investigatnr must make a vertical hole in the
soil through which the gas samples can be drawn. A hole can be
made to a depth of five feet with a solid spring steel single
piston slam bar (1.75m x 16.7 mm diameter)., Threaded four foot
sections can be added to the slam bar when holes deeper than five
feet are desired.

After the hole has been made, the slam bar should be removed
carefully to prevent the walls of the hole from collapsing. The
investigator should then insert a stainless stee) sampling tube
into the hole. In order to prevent soil from clogging the sam-
pling tube, a Teflon tube, slightly tonger than the sampling
tube, should be insarted into the sampling tube. The Teflon tube
should be just wide enough to hold a small natl in fts end, so
that the nail head ts wide enough to cover the end of the stain-
less steel sampling tube.

The sampling tube should be tnserted into the hole, nail end
first; when the sampling tube has been inserted to the desired
depth, the Teflon tube can be removed, causing the nail to drop
to the bottom of the hole. The sampling tube should then be
removed 6 to 12 inches to ensure that soil gases will enter
freely. Finally, top dirt should be packed around the tube to
minimize iniltration of ambient air from the surface.

Soil gas will be pulled from the sample hole using a Gilian
pump. ERY recommends evacuating five to seven gas volumes prior
to campiing the hole. For a 1/4" hole about 10 deep and a
pumping rate of three liters/minute, this evacuation should take
about 15 seconds.

The gas in the well can he collected and sampled using three
different methods. Tre simpiest involves attaching a portable
photolionization deteztor (e.g., Hnl) to the stainless steel tube,
using a short piece of Teflor tubing. The HnU provides indica-
tions of the total organic vapor concentration within the hole
calibrated to a benzene standard. This method does not provide
the investigator with information on individual compounds prasent
In the soil, but may provide a sufficient indication of contami-
nation to suggest the likehood of a release.
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The HnU should be calibrated properly prior to use. A back-
ground reading of 1 to 2 ppm (as benzene) may result from soil
molsture. Once the HnU reading has stabilized, usually after A5
to 60 seconds, the reading should be recorded.

Tedlar bags can also be used to collect soll gas for field
analysis with a portable photoionization gas chromatograph (e.g.,
Photovac) or laboratory analysis with a cryogenic trapping capil-
lary column gas chromatograph/mass spectrometer. The Tedlar bag
should be f1$led with about 200-700 ml of vapor from the borehole,
and analyzed within no more than 48 hours. This technique has
the advantage that individual compounds may be detected, provid-
iny more detailed sampling data during the SV. One disadvantage
involves uncertainties concerning the interaction of the Tedlar
bag and the gas being collected. However, the quality of the
data will be higher than that obtained using an HnU.

The most accurate technique for sampling and anc'ysis wild
involve the use cf sorbent tubes (e.g., Tenax, Chromosorb, etc.)
to collect gas samples for laboratory analysis by GC/MS. Because
contaminants collected on sorbent tubes maintain their integrity
for a longer period (14 days) than those collected with Tedlar
bags, it may be advantageous under some circumstances to use them
to collect soll gas samples. The chief disadvantage of this tech-
nique involves the necessity of analyzing the samplies in a labora-
tory, adding time and expense to the monitoring procedure.,

Soil gas monitoring can be effective in detecting VOC's in
soi1 gas which have a vapor pressure greater than xylene (5 mm
Hg). Vapor-pressures of a number of constituents of concern are
listed in Appendix E for further reference. This monitoring
technique does not provide a direct indication of the concentra-
tion of contaminants in ground water or sofl. The retationship
between so0il and ground-water concentrations and soil gas concen-
trations will depend greatly upon the organic content of the soil
and the octanol-water partition coefficient of the constituent of
concern. The technique will provide the investigator with evidence
of subsurface contamination, which will usually be sufficient to
indicate the need for an RFI at the locations of concern,

p. Electromagnetic Conductivity Mapping

Geophysical techniques have gained acceptability in the last
five years for the identification of waste releases to both ground
water and soils, as well as for the sensing of buried wastes.
This section briefly discusses one of these techniques, electro-
magnetic conductivity mapping (EM), which may be useful during
the RFA,

EM surveys can provide an indication of ground-watar contam-
{nation at sites with relatively simple, well-defined hydro-
geologies (e.g., shallow, relativeiy uniform sand and gravel
aquifers). This technique measures changes 1n the conductivity
of the subsurface materials at a site, which may depend upon the
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composition of the subsurface soils, and/or the presence of
dissolved contamiriants in the ground water.

EM surveys provide 1so-conductivity contours at a site,
tndicating the movement of contaminants from a source. Whilje
this technique does not provide information on either the types
of constituents present, or their concentratiens, it can provide
indirect evidente of a release. Hovever, it will primarily
indicate only the presence of ionic constitutents in ground water.

Conducting EM surveys requires qualified personnel and
expensive equipment, although 1t will be a relatively inexpensive
method when using experienced contractors in the SV. This section
does not provide technical information on how to perform an EM
Survey.

The investigator should be cautious when evaluating the re-
sults of an EM survey, due to the potential for interference from
unusual geologic conditions at the site. Different geologic
materials have different conductivities (e.g., moist clays have a
higher conductivity than do dry sands). At facilities with
complex hydrogeologic characteristics, the results of EM surveys
could provide a false indication of contamination where non-homo-
geneities in the subsurface media reveal differences in conduc-
tivity. The difficulties associated with analyzing these data
represent the major drawback to using this technique.

£. Sampling of Domestic Wells

In certain unusual cases ., the investigator may choose to
sample domestic wells in order to identify releases from the
facility. This will be especially impertant when the investigator
believes that a contaminant plume originating at the facility
could pose an imminent threat to human health or the environment
near the facility. Sampling data taken from domestic wells could
provide sufficient evidence to suggest the need for immediate
interim corrective measures at a facility (e.g., such as counter-
pumping, or provision of an alternate drinking water supply).

Sampling residential water supplies could alarm affected
residents. Because of this potential for community reaction,
domestic wells should only be sampled when the investigator has
strong evidence to suggest the presence of a threut,

When sampling domestic wells, it is important to run the
water to remove any standing water within the distribution system,
It is also important to take the samples prior to any in line
treatment systems (e.g., water softeners).

F. Installation Of New Monitoring Wells

In unusual situations, EPA may find that new monitoring
wells should be instaliled during the RFA in order to obtain
useful ground-water data. While this should not be necessary at
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mos: facilities, 1t may be appropriate where ground-water data

are wholly inadequate, where other sampling techniques do not
provide sufficlient information on the site, or if the owner/operator
is recalcitrant and the investigator suspects that a release has
occurred.

In most cases such as that presented ahove, the investigator
should rely upon information collected during the RFA to demon-
strate that a release may have occurred, and recommend that the
facility conduct an RF1, However, this may not be possible when
dealing with recalcitrant owner/operators. As a last resort,
the investigator can recommend that new wells be installed,.

Procedures for instaliing new wells should be based upon
accepted hydrogeologic principles and best professional judgment.
New wells should conform to standards described in the TEGD or
Subpart F. Their locations should be chosen based on knowledge
of site hydrogeology and best professional judgment.

IV, MAKING GROUND-WATER RELEASE DETERMINATIONS

The final task in the RFA process is to make determinations
of release potential throughout the faciiity and to make recommen-
dations for further action to address these potential releases.
In making release determinations, investigators should evaluate
the relevant informgtion on unit characteristics, waste charac-
teristics, site hydrogeology, and any evidence available from
sampling and analytical data. Potential for exposure of receptors
to contaminated ground water may also be a consideration in making
conclusions for further action. 1f on the basis of the information
and evidence available to the investigator, and his/her best pro-
fessional judgment, it can be reasonably determined that there
is, or is l1ikely to be, a release of wastes or hazardous constituents
to ground water which merits further investigation/characterization,
or an immediate interim remedy, the owner/operator should be
required in the RFI to conduct these necessary actions. It should
often be possible, from the information gathered in the RFA, to
be able to specify in some detail the nature of the investigations
to be conducted; i.e., the area to be given further subsurface
investigation, the constituents to be monitored for, the general
area to be monitored for, and other elements of the ground water
characterization program,

1t should be understood that it is not necessary to prove in
an RFA that ground-water contamination has occurred from SWMUs at
a facility. Confirming the presence of a release will often be
the initial phase of a follow-on RFI investigation.

Exhibit 5-3 is a checklist that should help the investigator
evaluate specific factors to jdentify ground water releases and
determine the relative effect an human health and the environment.
In identifying releases, the investigater should consider the
types of information presented in Exhibit 1-1, which are high-
lighted in this checklist.
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Exhibit 5-3

thiecklist for Ground Water Releases

Identifying Releases

\. Potential far Ground Water Releases

o Unit type and design

- Does the unit type {(e.g., Jand-based) indicate the
potential for release?

. Does the urit have engineered structures (e.g.,
1iners, lesachate collection systems, proper
construction materials) designed to prevent
releases to ground water?

o Unit operation

- Dpes the unit's age (e.g., old unit) or
operating status {e.g., inactive, active)
indicate the potential for release?

- Does the unit have poor gperating procedures
that increase the potential for release?

- Does the unit have compliance problems that
fndicate the potential for a release to ‘
ground water?

o Physical condition

. Does the unit's physical condition indicate the
potential for release {e.g., lack of structural
integrity, deteriorating liners, etc.)?

o Locational characteristics

- 1s the facility located on permeablie soil
¢o the release could migrate through the
unsaturated soil zone?

-~ 1s tka “sciity located in an arid area Qith less
fnr.ltrat n of rainwater and therefore with less
pntervia’ for downward migration of any release?

- Doec ta. distance from a unit or area to the upper-
most aquifer indicate the potential for retease
(e.q.,, the waste lies within the aquifier})?

- Does the rate of ground water flow greatly
innibit the migration of a release from the
facitity?

- 1s the factlity located in an area that recharges
surface water?
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Exhibit 5-3 (continued)

thecklist for Ground Water Releases

o Waste charact~ristics

Does the waste exhibit high or moderate character-
tstics of mobility (e.9., tendency not to sorb to
soil particles or organic matter in the unsaturated

zone)?

Does the waste exhibit high or moderate levels of
toxicity? -

Does the waste exhibit hazardous charactertstics
(e,g., Yower high pH)?

2. Evidence of Ground Water Releases

n Existing ground-water monitoring systems

-

-

Is there an existing system?
Is the system adeguate?

Are there recent dnaiytical data that
tndicate a release?

o Other evidence of ground water reteases

1s there evidence of contamination around
the unit {e.g., discolored soils, lack of or
stressed vegetation) that indicates the
potential for a release to ground water?

Does local well water oOr soring water sampling
data indicate a release from a facility?

Determining the pelative Effect of the Release on Human
ea and t N

he tnviraonment

1. Exposure Potential

o Conditions that indicate potential exposure

Are there drinking water wellls) located near
the facility?

Does the direction of ground water flow
indicate the potential for hazardous consti-
tuents to migrate to drinking water wells?

Does the ground water discharge to a surface

water body with recreational use or that supports

fish or any endangered species?
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CHAPTER SIX
. SURFACE WATER

. INTRODUCTION

AL Purpose

This chapter provides technical information to support the
tnvestigation of SWMU and other releases to surface water during
the RFA, While Chapters Twa, Three, and Four provide general
guidance on canducting RFAs, this chapter focuses on specific
factors unique to the surface water media that should be con-
siderad by the investigator.

This chapter has been organized to reflect the separate
phases of the RFA process:

o Conducting a preliminary review of existing 1nformation
related to releases to surface water;

o Inspecting the facility to obtain evidence of release;
o Collecting additional sampling information in the SV; and
o Making final release daterminations.

The first section describes the technical factors that should
be considered during the PR and VSI. The second section describes
the technical approach to ontaininy additional sampling information
in the SV for surface water, and should be consulted along with
Chapter Four on conducting a SY. The final section discusses
factors to consider when making release determinations to surface
water at the end of the RFA., This section also discusses the
options for further investigation to be evaluated at the end of
the RFA for surface water releases.

R. Scope

The investigator should evaluate all RCRA facilities for
reteases to surface water that pose an actual or potential threat
to human helath and the environment, These releases may include
surface water discharges permitted or required to be permitted
under the NPDES program. In these cases, the investigator should
attempt to make an initial characterization of the potential
problem. However, he/she should usually refer the further inves-
tigation and control of these discharges to the NPDES permitting
authority, rather than address7nq them through RCRA authorities
[§3008(h), §3004(u), §3004( EPA is developing more specific
guidance on how to make these referrals



In most cases surface water investigations will relate to
run-off from specific SWMUs. However, there may bHe situations
where general facility run-cff may be impacting human health and
rhe environment. The 3008(h) corrective action authority allows
the investigator to address these situations,

t1. CINDUCTING A PRELIMINARY REVIEW AND VISUAL SITe
(NSPECTION OF RELEASES 7O SURFACE WATER

This section presents technical information related specifi-
cally to the surface water pathway To be considered when conduct-
ing the PR and V51. Accordingly, this section has been organtzed
to reflect the prima-y goals of these steps as described in
Cnapters Ywo and Three:

o ldentifying and describing potential threats to surface
water at RCRA facilities; and

o

Making a preliminary assessment of the need for a SV or
ather actions at these facilities.

This section reflects the importance of the RFA information
metrix {Exhibit 1.1) for evaluating the likelihood of releases to
surface water in the PR. [t describes each of the five types of
information described in this matrix as it appiies to the surface
water pathway. In addition, this section provides technical
information to help the investigator determine when additianal
sampling will be necessary in a 5V to identify surface water
releases. The factors discussed are as follows:

{1) Unit characteristics;

(2) Waste characteristics;

(3) Pollutant migration pathways;
{4) Evidence of release;

{

(8} Determining the need for additional sampling informatfon.

e
e

Exposure potential; and

This informatior will be relevant to the evaluation of
written documents is the PR and information gathered during the
¥ST. Consult Chapters Two and Three for general guidance on
canducting PAs and VYSIs.

A, Unit Characteristics

The design and operating characteristics of a SMWU will
derermine to a great extent its potential for releasing hazardous
constityents to surface water, Many treatment, starage, and
d.sposal units are designed Lo prevent releases to the environment,
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The investigator should evaluate the unit characteristics of each
SMWU or group of SWMUs at a facility to determine their potential
for releasing hazardous constituents to surface water.

As with the other media, the likelihood that a SWMU has con-
taminated surface water or a surface water drainage pathway is
targely dependent on the nature and fuaction of the unit. For
example, open units that contain liquids {e.g., surface impound-
ments) have a greater potential for release than closed landfill
cells that have been properly capped.

Exhibit &-1 loosely ranks commenly observed SWMuUs in a de-
scending order on the basis of their potential for having releases
that may cause surface water contamination, It is intended to
provide a general sense of the relative potential for units to
zause chese types of releases, The investigator will alsc need
to avaluate unit-specific faclors in determining the pataﬁtial
for release from a particular unit,

The major unit=-specific factors the 1n¢aﬁtigatar ﬁhou?d
eyaluate are discussed below.

1. init design

The investigator should determing whether the unit has
engineered features (e.g., run-aff control systems) that are
designed to prevent releases from the unit. If sych features
are in place, the investigator should gvaluate whether they are
adequate (in terms of capacity, enginesring, etc.) to preavent
releases. A landfill, for example, may have berms to control
run-off, but the berms may not be adequate tn contain run-off
during periads of peak rainfall., In adyition, a surface impound-
ment or open tank with insufficient freedboard may not be able to
praevent overtopping that could occur bec&&se ¢f wave action
during storm events,

y
4

2. Operational history

During the PR and VSI, the xnvestigator should examine the
unit's operating history to obtain informatfun that indicates
releases have taken place, There are several operational factors
that influence the likelihood of release. ’

0 ﬂperating 1ife of the unit. Unmits thaf have been operat-

ina for long periods of time are genery%;y more likely to
have releases than new units, \

o Gp rating status of the unit, In some &asesa the operat-
ing status of 2 unit (e, g., closed, inadtive, etc.) may
nave an effect on the reiative likelihood of release.




EXHIBIT 6-1

RANKING OF UNIT POTEMTIAL FOR SURFACE WATER RELEASE
AND ME-HAMISMS OF RELEASE

Unit‘Type ; Releass Mechanfsm*
Surface Impoundment o Releases from overtopping
o Seepage
Landfill o Migration of run-off outside the unit's

run-off collection and containment system

s Migration of spills and other releases
outside the containment area from
loading and unloading operations

o Seepage through dikes to surrounding
areas (e.g., soils, pavement, etc.)

Haste Pile o Migration of run-off outside the unit's
run-off collection and containment system

o Migration of spiils and other releases
sutside the containment area from
loading and unloading aoperations

Land Treatment Untt o Migration of run-off putside the
containment areasa

Contafner Storage o Migration of run-off gutside the

Area containment aree

tbove-ground Tank o Releases from overflow

o Leaks °. rough tank shell

o Spitls from coupiing/uncoupling
operaticns

In-ground Tank o Releases from overflow

o Sptils from coupling/uncoupling
operations

Incinerator c Spiltls or ather releases from waste
handling/preparation activities

o Spitls due to mechanical failure

riass [ and 1Y o Spitls from waste handliing opera-
injection Well rions at the well head

* The two remaining solid waste management units; waste transfer
svations, and waste recyctiing operations generally have mechanisvs
of release simifar to Lanks, A11 units may release to ground
water when the surface water at tne facility is hydrogeologically
cannected to it.
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o Operatin rocedures. Maintenance and inspection records
shou dicat ether a unit 1s likely to have released.
Units that are inspected regularly and properly maintained
are less likely to have releases than unfts that have
been poorly maintained.

3. Physical condition of the unit

During the VSI, the investigator should examine the units
for evidence of releases or characterfistics that could cause
releases. For example, when irspecting a surface impoundment,
the investigator should determine whether the earthen dikes are
structurally sound to prevent releases. Cracks, slumping or
seeps around the toe In these dikes may cause releases to the
surface water draj:iage pathway.

B. Waste Chqracteristics

The fnvestigator should attempt to identify the wastes
sriginally contained within a SWMU or group of SWMUs during the
PR. In the PR, the investigator will try to connect information
on waste types, the surface water draivage pathway, and evidence
of surface water, sediment, or soil contamination to demonstrate
the likelihood that specific SWMUs, groups of SWMUs, or other
areas have released constituents to the surface water. This
section describes technical factars to consider when identifying
#aste characteristics relevant to surface water releases., It
slso discusses phystical/chemical properties that will affect the
retease potential of wastes and their subsequent transport in the
surface water drainage pathway.

Information on constituents and their proyerties can aid the
investigator in fdentifying migration pathways of concern and
sampling locations in environmental media. For example, knowing
that the waste primarily contains heavy metals, which have a ten-
dency ta precipitate amd settle, the investigator can look for
evidence of 2 release in the s~diments around the point of dis-
charge into a river and plan on taking samples of the bottom
sediment.

Constituents, depending on their properties, will tend to
migrate in different forms and at different rates in the pathway.
Some constituents, which are highly soluble, will disselve in
water and be transported within the water column. Insoluble
saonstituents can be transported into surface water by suspensfon
from turbulent run-on/run=-off, Other generafly insoluble waste
constituents are lighter than water and will be transported on
the surface, forming ofly sheens. Hazardous metals and inor-
ganics {e.g., arsenic and cyanides) may be relatively mobiie in
water, depending upon the pH of the wastes and the surface water,
the oxidation-reduction potential of the surface water (this
will be most important in the lower layers of desper lakes), and
the ligands present for complex formation, Hard surface watear,
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due to the presence of higher concentrations of carbonate ions,
will support the formation of relatively immobile metal comglaxes,
These metal complexes form precipitates, which will settle gut
with sedimant,

The tendency of organic constituents to adsorb to soils can
pe expressed quantitatively by the sorption equilibrium coeffi-
clent (Kg). The value of Ky depends upon the organic content of
the suspended sediments and the constituent-specific soil adsorp-
tton coefficient (K,.). Constituents sorbed onto soil and sediment
particulates may enter the surface water pathway as suspended
materiais in run-off.

The tavestigator will seldom have access to information
on arganic content of soils and sedaiments at a facility; instead
it will be more useful to estimate the relative mobiifity of a
constituent &s expressed by koe.. Few ko values have been est-
imated for specific constituents; however, the octanol-water
coefficient, (Xgy), can be used as an indicator of Ky.. Appendix
E presents Koo and log (Kyy) values for many constituents of con-
cern. Because these are ?og values, chemicals with Koy values of
more than two can be considered relatively immobile; tgess consti-
tuents will usually settle in stream sediments.

The water solubility of constituent chemicals canm be obtained
from several chemical handbooks (e.g., Handbook nf Chemistry
and Physics, CRC Press). Many water soluble chemicals {e.g.,
phenol, dimethylamine) are also readily biodegradable by the
numerous organisms indigenous to surface water., This character-
fstic will make 1t difficult to identify past releases of thase
chemicals.

In addition, knowledge of constituent properties can provide
information on the potential for intermedia transfers from surface
water to other media. For example, {f a waste source contains a
high percentage of VOCs, the investigator may be concerned that
releases to surface water will volatilize and result in an air
release., Intermedia transfers may also occur to soils, and
ground water from the surface water pathway. The user should
refer to ladividual medla-specific chapters for gqutdance on
investigating releases to these medfa.

C. Pollutant Migration Pathwavs

The invastigator should evaluate any available information
pertaining to th%e surface water drainage pathway at a Tacility
tn erder to determine the polliutant migratfon pathways associated
with surface water releases during the PR, This information will
play a major role in ldentifying surface water releases at a
facitity,

In cases whnere the {nvestigator finds little direct gvidence
of a release to surface water (e.g., direct evidence of ovartop-
ping from a suyrface impoundment onto soils), he/she should make




deductions on the 1ikelthood of release by linking information

on waste characteristics, the pollutant migratfon pathway, and
tndirect avidence of release (e.g., environmental sampliing data
showing contamination of surface water, soils in drainage pathways,
or stream sediments). It will be easfer to demonstrate that a
contaminant originated at a particular SWMU when the investfgator
can show that, based on the characteristics of the surface water
drainage pathway, a release from the partficular SWMU would be
Tikely to result in the observed contamination.

In cheracterizing surface water release pathways, the invest-
fgator should {dentify any drainage pathway(s) leading from
the unit of concern to surface water, Topographic maps provide
informatton on the slope of the intervening terrain between the
units of concern and downgradient surface water, which 1s helpful
in determining the route run~off follows to surface water. These
maps may also help in locating surface water bodfes.

Upon entering surface water, the transport of the constituents
in the surface water pathway is highly dependent on the type of
surface water body. The three major classifications of surface
water are: rivers and streams, impoundments (e.g., lakes, bays,
gtc.) and estuaries {fncluding wetlands).

Contaminants entering rivers and streams will tend to be
transported downstream, However, as discussed earlier, heavy
metals are likely to settle out with sediment. Also, VOCs entering
& turbulent stream may volatilize into the air,

Constituents entering impoundments or estuarine systems will
tend to pollute areas near thelr discliarge points because these
water bodies are relatively slow moving and are not likely to
transport the constituents significant distances.

The investigator also should look for any effect that permit-
ted discharges (e.g., NPDES, dredge or fill) may have on environ-
mental pathways. For example, a NPDES discharge may be releasing
RCRA constituents not covered by the permit, causing downstream
contaminatfon, In addition, the investigator should censider the
possibiltty that waste fn MPDES units or in other permitted
discharges may be releasing to ground water or air,

Finatly, the investigator should consider possible intermedia
transfers to surface water., He/she should consfder the potential
for releases from s0i1 and/or ground water {ground water discharge)
to affect the surface water pathway.

In sum, the investigator should use his/her knowledge of the
constituents in the waste, the drainage patterns leading from the
unit te surface water, and the effect of different surface water
bodies on the transport of varfous constituents, to identify areas
to look for evidence of release, He/she should also use this
knowledge to specify appropriate sampling points,



D. Evidence of Release

The ifnvestigator should examine any available sources of
tnformation to identify evidernce that constituents have been
released to the surface water at a factlity. The investigator
should evaluate both direct and indirect evidence of release
collected during the PR. General considerations on how to look
for evidance of release are discussed in Chapters Two and Tiree.

Direct evidence of release to surface water may fnclude
official reports of prior release incidents, such as a major tank
car spill to the ground or documentation that a surface impound-
ment has released to surface water., Indirect evidence will
usually entail #nformation from surface water quality monitoring
data, including visual observations of aquatic stress (&.9., fish
k111s) from water contamination. When the investigator identifies
indirect evidence of this type, 1t may be recessary to determine
its source at the facility by evaluating the pollutant migration
pathways and the waste characteristics at the faciiity.

The investigator should examine available sources of infor-
mation and use recent visual observations obtained during a
site inspection to identify any evidence that hazardous constit-
sents have released from SWMUs at the facility to surface water.

NPDES files are particularly useful in fdentifying historical
releases to surface water or determining the likelihood of current
releases., NPDES personnel that are familiar with the facility can
often obtain information on past reteases. Other kay sources
of information fnclude: RCRA inspection reports, CERCLA reports
{e.g., PA/SI), and discussions with the State agency responsible
for fisheries and wildlife management,

Due to the intermittent nature of many surface water releases,
the VS1 is particularly important. The investigator should
examine the site and nearby surface water for physical aevidence
of release and focus on trying to obtain evidence of releases in
areas between the uni. and the closest surface water body. The
tnvestigator should look for visibie evidence of uncontrolled
run=off. !7 releases have accurred or are occurring at a unit,
there 1s like'y to be evidence around the unit that indicates a
release 1s taking place. In addition, i1f the facility 1s located
adjacent to surface water, the investigator should examine the
surface water for evidence of releases. During the VSI, the
investigator should look for:

o Observable contaminated run-off or leachate seeps;

o Drainace patterns that indicate possible run-off from
units at the faciltity;

s Evidence of washeocuts or floods, such as highly eroded
s0il, damaged trees, ein.;



o Discolored soil, standing water, or dead vegetation
along drainage patterns leading from the unit;

¢ Discolored surface water, sediment or dead aquatic
vegetation;

o Evidence of fish kills;
o Unpermitted point source discharges;

o Units (including old fii11 material that is now considered
hazardous waste) discharging in surface water; and

o Permitted discharges that are of concern, e.g., downstream
contamination resulting from permitted discharges;
release of RCRA constituents to surface water; NPDES
units/discharges causing contamination problems in other
media (e.g., air, ground water).

E. Exposure Potential

The investigator should evaluate available i1nformation on
the location, number, and characteristics of potemtial receptors
that could be affected by surface water releases at the facility,
These receptors include human populations, animal populations
{particularly any endangered or protected spectes), and sensitive
environments.

Potential receptor information will be used primarily in
helping the investigator determine the need for interim corrective
measures at the facility in order to address instancaes of surface
water contamination posing especially high risks of exposure.

The investigator should evaluate the likelihood for receptors
to be exposed to hazardous constituents through retfeases to
surface water in order to assess the severity of release, If
receptors are currently being exposed to a release or have a high
potential for being exposed, then the investigator should consider
recommending immediate corrective measures (e.g., run=-off control
measures) to limit or eliminate exposure to the release.

The types of information that are useful in evaluating the
potential for numan and environmental receptors to be exposed to
surface water releases are discussed below,

1. Human receptors

Human receptors can be exposed to the release via their
use of surface water. The investigator should determine the use(s)
of the surface water body of concern (e.g., no use, commercial or
fndustrial, irrigation, fisheries, commercial food preparation,
recreation, or drinking). A release is more likely to signifi-=
cantly impact human health if the surface water is being used as
a source of contact recreation (e.qg., swimming) rather than being



used for industrial or a commercial purposes. Information on the
location of any drinking or 1rrigation water intakes fs usually
Tisted in public records, which may be obtained from the local

Z. Environmental recestors

Constituents in a release to surface water may contact sen-
sitive habitats (e.g., a highly productive biological community,
or a habitat of rare or endangerad plants or animals)., The
investigator should locate any sensitive habitats in the surface
water pathway, This information can generally be obtained by
talking with State Fish and Wildlife Management Agencies and
local environmental groups. In some cases, reports such as
environmental impact studies have baen prepared for the area,

F. Determining the Need for Additional Sampliing

In the surface water medium, investigators may often find
that existing data on a release from a unit 1s unavailable or
insufficient. 1In cases where historical iInformation and visual
observations are not adequate to determine 1f a surface water
release from a unit has occurred or 1is likely to have occcurred,
he/she should consider wheth-.r additiena) sampling and anaiysis
would help in saking a determinatiaon. In this section, we
present:

o General information on factors to consider 1in deter~
mining the need for additional sampling infornsation;

o Factors to consider in selecting sampling parameters;
and

0 An example to illustrate this discusstion,

1. General Information on Determining The Need for Sampling

The following are example situations where additional analy-
tical data would be helpful 1in determining if a release has
occurred: ‘

¢ During visual inspections, indirect evidence of a
release (e.g., ofl slicks, foam) have been observed,
and chemical analysis may identify the unit causing
the release; and

0 Existing surface water monitoring data or available
information suggest a release, and more data will
efther confirm the release and/or identify the unit
of concern.
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2. Selection of Sampling Parameters

Knowladge of the wastas that may be potentially released
from a unit §s the starting point when jdentifying sampling
parameters. However, many SWMUs have incomplete or no data on the
wastes deposited over time. When 1ittle ts known of the wastes
managed in the unit, gas chromotography/mass spectrometry (GC/MS)
scans such as acid extractables or base/neutral extractables be-
come a good starting point when selecting parameters for analysis
in surface water and sediments.

When a waste source 1s hazardous due to EP Toxjcity, the
metals of concern are arsenic, barium, cadmium, chromium, lead,
mercury, selenium, and silver. The following metals precipitate
readily under many naturally occurring conditions and can be
found in sediment analysis: cadmium, lead, nickel, and zinc.

The volatile GC/MS scan fdentifies chemicals that are charar-
taristic of solvents and lighter petroleum products (e.g., gaso-
1ine). Many of these compounds are readily found in the environ-
ment from releases from various waste sources. Because they are
very volatile, and surface water bodies (particularly rivers and
streams) have the capacity to release these constituents via
evaporation into the air, evidence of these éhemicals may be very
difficult to obtain. 1t is not recommended to analyze surface
water bodies for these constituents unless a retease is current
or on-going. lLeachate samples and run-off, if available, are
more ammenable to retatning evidence of volatile constituent
releases. ‘

Acid extractable compounds may be present ia heavier petro-
leum feedstocks, and certain industrial processes (e.g., penta-
chlorophenol from wood preserving). Some of those compounds
(e.g., phznol, oentachliorophenol, 2-chlorophenol) are present in
common waste sourcas, including POTW discharges. Phenol and the
mono-halogenated shenols biodegrade readily {in most s6tl and
curface watar environments.

Base/neutral compounds can often be found in wastes from
industries such as plastics and synthetic fibers manufacturers.
The pesticide scan fdentifies pesticides that are found specif-

jcally in pesticide wastes and products from the agrichemical
industry.

Wwhen collecting surface water and sediment samples, it may
be valuable to cample an up-stream site for the same chemical
parameters that will be analysed in the area of the suspected
releasa. There will often be 2 high potential for other waste
sources (e.g., "0TWs, industrial NPOES discharges) to contaminate

surface waters with the same constituents under investigation in
the RFA.
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3. Example

An 11Yustration of a situation in which sampling would be
cailed for is as follows: A waste pile of thickened and filtered
wastewater treatment sludges from an electroplating operation has
been stockpiled on a cement pad for almost ten years. Visual
inspection of the waste pile shows that there are no on-site
controls to prevent run-on and run-off, In fact, channels are
observed leading downgradient from the pile, reaching a medium
sized stream about 200 yards away.

The waste pile contains both copper and nickel from the
electroplating process. The sludge was formed by the treatment
of wastewaters containing copper cyanide and nickel ctyanide by
the addition of Time to form insoluble precipitates. Analysis
of current sludge samples shows significant levels of cyvanide.
There is no data on the cyanide levels in the ten year old
waste pile, There is no water quality data from the stream
on the parameters of interest (e.g., copper, nickel, or cyanide).
Fish kiYls were reported on the stream eight or more years ago.
There have been no recently documented fish kills.

I[n this scenario, the investigator should probably call
for sampiing to find constituent-specific evidence of a release
to surface water., Cysnide, being mobile in water, is anticipated
to be leached out of the waste pile and dispersed down stream
during storm events. Any evidence of a release must be preserved
in the soil and sediment, Therefore, the sampling program centers
ground copper and nickel analysis in the soils and sadiments.
Sai) sampling 15 recommended for the low spots in the dratnage
where run=-off may have formed puddles,

The investigator should take sediment samples of the stream
bottom, and analyze them for copper, nickel, and cyanide.
Because cyanide 1s soluble and degradable in small quantities in
the sediments and soils, it may not be found in the sadiments or
remain in the water. Because of the high cost and delay asso-
ciated with analyzing sampling results, the investigator may
attempt to limit the selection of sampiing parameters to those
most likely to result in an identification of a ralesse.

FIT. COLLECTING ADDITIONAL SAMPLING INFORMATION IN THE SV

This section presents technical information related specifi-
cally to the surface water pathway to be considered when collect-
fng additiona) sampling information in the SV. Accordingly, the
infermation presented here should be used to help the investigator
meet one of the primary goals of the SV:

o To collect additional sampiing information to fill data
gaps identified in the PR and SVI.



For each sampling method discussed, this section describes:
1) the general kinds of situations inm which it will be appropriate
to employ a speéific technique, 2) technical information on how
to conduct the sampling, and 3) specific details to be considered
when evalusting the sampling results. This section does not pro-
vide the actual SOPs on sampling techniques, but references
relavant manuals,

The cheice of appropriate sampling methods wili have 2 large
impact on the cost and usefulness of the SV. The investigator
should be confident when developing and reviewing the sampling
plan that the precedures chosen will meet the needs of the RFA,
while not resulting in the collection of unnecessary data. This
section discusses the following four sampling methods which may
he of use: .

{1) Surface water sampling;

(2) Sediment sampling;

{3) Soil sampling; and

{4) Run-off sampling.

A. Surface Water Sampling

It is important to select sampling locations for surface
waters prior to actual sample collection since Tocation will
oftan affect the choice of sampling equipment, Selection of
sampling location depends on surface water body type (e.q., pond
or stream), flow rate, depth, and width. In practice, safety and
physical access limitations will often affect samplie locations.

Surface water samples can be collected directly by submerg-
ing the sample bottle. However, it is preferable to use a sample
collection container {(e.g9., beaker), properly clésned and of
appropriate material, to avoid contaminating the cutside of the
bottle used to transport the sample back to the 1aberatory.

It is often necessary to collect samples away from the
shore, If a plume is visible, samples should be taken within the
plume. A telescoping aluminum pole with an adjustable beaker
clamp attached to the end is the easiest device to use to reach
sampling locations several feet off-shore. The collection vessel
or the sample bottle is held by the clamp. Samples can be trans-
farred to appfoapriate bottles for shipment back to the 1aboratory.
Surface water samples should be preserved and cooled to 49C prior
to shipment to the laboratory, The laboratory may provide the
preservatives within the bottles. These cannot be used for
direct sampling. :



8. Sludge and Sediment Sampling

Sediment or sludge can usually be sampled by using a
staintess steel scoop or trier, Where sediment has a shallow
liguid layer above it, 1t may he scooped by a pond sampler or
preferadly with a thin-tube sampler. This device is preferred
because it causes less sample disturbance and will also collect
an aliquot of the overlying liquid, thus preventing drying or
excessive sample oxidation before analysis.

1f the studge layer is shallow, léss than 30 cent imeters,
corer penetration may damage the container liner or bottom. In
this case, a Ponar or Eckman portable dredge can be used since
these samplers can generally only penetrate a few centimeters,
0Of the two samplers, Ponar grab samplers can be applied to 2
wider range of sediments and sludges. They penetrate deepar and
seal better than the spring-activated Eckman dredges, espectally
in granular substrates, '

Wwhen sampling, the investigator should consider a number of
additional factors. For instance, because streams, lakes, and
impoundments generally demonstrate significant variation in ,
sediment composition resulting from distance from inflows, dis-
charges, or other disturbances, the investigater should document
exact sampling ltocations by means of triangulation with stable
rafarences on the banks of the stream or ltake. .In addition, the
investigator may have to modify or not use some devices described
abave i1f rocks, debris and organic material in the sediment
complicate sampling.

EPA's publication, Characterization of Hazardous
Waste Sites-A Methods Manual: volume YT. Kvailable Sampling
Wethods, Secand Edltion, pages 2-8 to 2-18, déscribe these
sampling techniques in greater detail.

c. Soil Sampling

1f run-off or leachate samplies cannot be obtatned directly
(e.g., lack of precipitation), seil samples can be taken within
gullies or other run-off channels to tdentify contamination,
Results showing contaminated soil in a run-off pathway will indi-
cate the potential for a surface water release. Constituents
found in drainage pathways may confirm the presence of ¢contaminated
run-0ff. The identification of a release to sofls and the appro-

priate sampling protocol is covered in Chapter Seven, Soils.

D. Run~off Sampling

Sampling of run-off and leachate seepage involves several
technical difficulties and will be less common in the RFA. The
major criteria used tu determine how and where to sample include:
obtaining a representative sample, safety 6f the personnel con-
ducting the sampling, and the timing of sample zollection with
the high precipitation necessary to create run-off or infiltration
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and seepage. Lack of precipitation during the sampling program is
the major obstacle to obtaining run~-off samples.

Due to the differences in run-off patterns hetween facilities,
no one sampling method is considered reliable for obtaining a
representative sample at every location. The investigator will
need to use professional judgment when designing site-specific
sampling. plans. When sampling sheet run-off or small Teachate
streams, a welr may be used to enable the liquid to spring free
of the surface to provide a sufficient volume for the parameter
analysis.. These samples should be collected as grabs and all
parameters should be takea within a short period of time (i.e.,
less than 15 minutes).

The best method for manually collecting samples is to use
tne actual sample container that will be used to transport the
sample to the ‘laboratory. This will prevent the contamination of
samples by the use of a collection device. The collection
container should be properly cleaned.

Samples for oi1 and grease analysis snould be collected dir-
actly from the run-off. The investigator should avoid using
callection vessels when transferring 0il and grease samples since
0i! residue will adhere to the vessel and may ot be transferred
with the sample to the container.

Care Should be taken to avoid cotflecting leaves and debric in
the vessel. The sample can then be transferred to the appropriate
container. Some taboratories will add the preservatives directly
to the sample containers and other Tabsratarties will have the
sampling team preserve the sampies. The investigator should
use appropriate metfods to preserve run-off samples. Leachate
samples, which are generally considered to bhe nazardous samples
rather than environmental samples, should not be preserved. SW
846, Test Methods faf:EvaTuating;So1id Waste - Phystcal Chemical
Methads s the best reference tor hazardous sampies. Methods for
Chemical Analysis of Water and Wastes is a good reference for
preservation techniqies for run-off samples. :

In avaluating results, it is very important to determine if
representative samples were obtatned and appropriate sampling
methods were usad to collect parameters. OA/QC protocol for
sampling is dascribed in Chapter Four. '

TV, MAKING SURFACE WATER RELEASE DETERMINATIONS

This section summarizes information that the investigator

should consider when making release determinations in the syrface
water pathway. ‘ '

6-15



and seepage. Lack of precipitation during the sampling program 1is
the major obstacle to obtaining run-off samples.

Due to the differences in run-off patterns between facilities,
no one sampling method is considered reliable for obtaining a
representative sample at every location. The investigator will
need to use professional judgment when designing site~specific
sampling plans. When sampling sheet run-off or small leachate
streams, a weir may be used to enable the liquid to spring free
of the surface to provide a sufficient volume for the parameter
analysis. These samples should be collected as grabs and all
parameters should be taken within a short period of time (i.e.,
less than 15 minutes).

The best method for manually collecting samples is to use
the actual sample container that will be used to transport the
sample to the laboratory. This will prevent the contamination of
samples by the use of a collection device. The collection
container should be properly cleaned.

Samples for oil and grease analysis should be collected dir~
ectly from the run~off. The investigator should avoid using
collection vessels when transferring oil and grease samples since
0il residue will adhere to the vessel and may not be transferred
with the sample to the container.

Care should be taken to avoid collecting leaves and debris in
the vessel, The sample can then be transferred to the appropriate
container. Some laboratories will add the preservatives directly
to the sample containers and other laboratories will have the
sampling team preserve the samples. The investigator should
use appropriate methods to preserve run-off samples. Leachate
samples, which are generally considered to be hazardous samples
rather than environmental samples, should not be preserved. SW
846, Test Methods for Eva1uat1n%15011d Waste - Ph¥s1ca1 Chemical
Methods Ts the best reference for hazardous samples. Methods

Chemical Analysis of Water and Wastes is a good reference for
presevvation tecﬁniques for run-off samples.

In evaluating results, it 1s very. important to determine if
representative samples vwere obtained and appropriate sampling
methods were used to coilect parameters. QA/QC protocol for
sampling is described in “hapter Four.

IV, MAKING SURFACE WATER RELEASE DETERMINATIONS

This section summarizes information that the investigator

should consider when making release determinations in the surface
water pathway.
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Chapter Four presents the general procedure tc be followed
when making release determinations in the RFA, This involves:

0 Evaluating sampling results from the SV;

o Integrating facility information gathered in the PR,
VSI, and the SV;

o Determining the likelihood of release at the facility; and

o Making recommendations concerning the need for further
investigations.

The investigator should rely upon information available and
his/her best provessional judgment when making release determina-
tions in the surface water pathway. As stated in Chapter Four,
it will often be necessary to make deductions on the likely
origins of surface water contamination in the RFA when there is
evidence of such contamination. In order to do this, the inves=-
tigator should be able to demonstrate that: 1) the constituents
identified in the surface water or sediments were present in the
specific unit or group of units; and 2) the pollutant migration
pathways at the site support a determination that a constituent
leaking from a specific unit or group of units would be likely to
migrate to the surface water of concern. The investigator should
rely upon best professional judgment in making this determination,

Further investigations to establish the presence of, and
character of, surface water (and/or sediment) contamination
problems, and the sources of such contamination, should be required
of the owner/operator when information or evidence indicates that
there is ar is likely to be releases from the factility to the
surface water body which poses an actual or potential threat to
human health or the environment,.

Exhibit 6-2 is a checklist that should help the investigator
evaluate specific factors to identify surface water releases
and determine the relative effect on human health and the en-
vironment, In identifying releases, the investigator should
consider the types of information presented in Exhibit 1-1
" which are highlighted in this checklist.
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EXHIBIT 6-2

Checklist for Surface Water Releases

Unit Design and Physical Condition

-

!

Are engineered feotures (e.g., run-off control systems)
destgned to prevent rzieasec from the unit)?

Does the .operational history of the unit indicate that a
release has taken place (e.g., old, closed or .inactive unit,
not inspected regqularly, improperly maintained)?

Does the physical condition of the unit indicate that re-
leases may have occurred ( e.g., cracks or stress fractures
in tanks or erosion of earthen dikes of surface impound-
ments)?

Release Migration Potential

Does the slope of theé facility and intervening terrain
indicate potential for release? g

Could surface run-off from the unit reach the nearest
downgradient surface water hody? '

/

Is the intervening terrain characterized by sofls and '
vagetation that allow overland migration ( e.g., clayey -
sofls, and sparse vegetation)? .

Does data on one-year 24-hour rainfall indicate the poten-
tial for area storms to cause surface water or surface
drainage contamination as a result of run-off?
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EXHIBIT 6-2 (cont.,)

Checklist for Surface Water Releases

Waste Characteristics

- Is the volume of discharge high relative to the size and
flow rate-of the surface water body?

- Do constituents in the discharge tend to sorb to sediments
(e.g., metals)?

- Do constituents in the discharge tend to be transported

downstream? .

- Do waste: constituents exhibit moderate or high character1stics
of persistence (e.g., PCBs, dioxins. etc.)?

- Dn waste constituents exhibit mdderate‘or‘h1gh characteristics
of toxicity (e.g., metals, chlorinated pesticides, etc.)?

Evidence of Release

- 1ls there direct evidence (e. 9., samp11ng data; observed
contaminated run-off)?.

- Is there indirect evtdence (e.9., discolorad soil dead
vegetation)?
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CHAPTER SEVEN
AIR

I, INTRODUCTION

A. Purgose

This chapter provides technical information to support the
investigation of atr releases during the .RFA. While Chapters Two
Three, and Four provide general guidance on conducting an RFA,
this chapter focuses on specific factors unique to the air medium
that should be considered by the invastigator. '

In investigating the potential for air releases during the
RFA, the investigator should focus his/her attention on operating
units. Operating waste management units have the greatest poten-
tial for air releases because they actively expose wastes to the
air on a continuous basis. In investigating air releases, EPA
personnel should take safety precautions in order to reduce their
exposure to on-site emissions., Safety precautions are discussed
in Chapter Four. ‘

Wastewater treatment units, such as those in treatment
trains regulated by NPDES, can cause significant volatile air -
emissions. The investigator should address potential air releases
from these units 1n the RFA,

This chapter is organized to reflect the separate phases of
the RFA process: , 5 .

Conducting a preliminary review of existing information;
Conducting a visual site inspection;

Collecting additional sampling information 1in a SV: and
Making release determinations. - :

O?OO

The first section describes the technical factors that should
be considered during the PR and YSI, The second section describes
the technical approach to obtaining additiona) sampling information
in the SV for air, and should be consulted along with Chapter
Four on conducting a SV, The final section discusses factors to
consider when making air release determinations at the end of the
RFA. This section also presents options for further investigation’
of air releases to be evaluated at the end of the RFA.



| CONDUCTING A PRELIMINARY REVIEW AND VISUAL
SITE INSPECTION OF AIR RELEASE POTENTIAL

This section presents technical information related specifi-
cally to the air pathway to be considered when conducting the PR
and VSI, Accordingly, this section has been organized to reflect
the primary goals c¢f these phases =f the RFA described in Chapters
Two and Three:

o Identifying and describing potential threats to air at
RCRA factlities; and

0 Making a preliminary assessment of the need for a SV or
other actions at these facilities,

This section presents technical information specific to the
air pathway covering the five types of information described in
Exhibit 1=-1, and technical information to help the investigator
determine when additional sampling will be necessary in a SV to
identify air releases. We wil]l discuss these six types of infor-
mation separately:

{1) Unit charhcter1stics;

(2) MWaste charactaristics;

(3) Pollutant migration pathways;

(4) Evidence of release;

(5) Exposure potential; and ‘

(6) Determining the need for additional sampiing information.

This information is relevant to the evaluation of written documents
in the PR and information gathered in the VSI.

A Un1t‘Characterist1cs

The design and operating characteristics of a SWMU will
determine to a grea. extent their potential for releasing hazardouc
constituents to air. While the investigator should evaluate all
SWMUs for air releases, including NPDES units, the investigation
should focus on operating units. As previously mentioned, opera-
ting units have the greatest potential for air releases because
they actively expose wastes to the air on a continuous basis.
Wastes 1n closed, inactive units will have a lower potential to
cause air releases., There may be some exposure to the afr if a
cover has eroded or broken down, but air releases resulting from
these situations are likely to be negligible ({.e., undetectable).

When assessing the potential for releases, the key factors
to examine include:
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o Unit size. The size of a unit determines the mass of
potential contaminants available for release. Volatil-
jzation rates are likely to be larger from open units
(e.g., surface impoundments and open tanks) with large
surface areas.

o Purpose of the unit gtrsatment' storage, or disposal).

n general, units in which active treatment 1s occurring
have the greatest potential for air releases. In many
cases, treatment is designed to promote volatilization of

" con<tituents. In other cases, this is not the main
purpose of the treatment method in use., However, the
resultant mixing and movement of wastes leads to high
volatilization rates.

o Design of the unit. Units in which wastes are in direct
contact with the atmosphere have a higher potential for
releases than closed or covered units.

o Current operational status. The nature of air releases
{s such tEat the majority of the mass available for
release will be released shortly after the waste is
placed in the unit. Thus, as mentioned, operating units
are of greater concern than closed units, This 1s par-
ticularly true for unit types and wastes for which vola-
tilization is important. Units with potential particulate
releases may continue to release contaminants well after
¢closure, espectally if the unit has been poorly maintained.

o Unit sgg%jfic factors, There are specific design and oper-
ational factors assoctated with each unit type which are ‘
useful in evaluating the potential for release. These
factors are summarized in Exhibit 7-1.

In addition to considering the individual unit sizes, the investi-
gator should be aware of the total area used for solid waste
management at a facility. AlThough individual units may have
undetectable releases, the total release from a facility can be
significant. Exhibit 7-1 Tists specific considerations for par-
ticularly important unit types. ‘

In assessing a unit's potential for air release, the inves-
tigator should be aware of the importance of interactions between
the various unit characteristics 11sted above and the character-
tstics of the wastes placed in the unit. It is important to
examine how these two factors combine to result in an air release,
For example, a facility may have several large operating surface
impoundments, suggesting a potential for large air releases.
However, 1f the facility i1s a steel manufacturer treating only
spent pickle liquor in these ponds, it is unlikely any atr
release will occur because the hazardous constituents in the
waste are non-volatile, soluble metals.
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UNI

Unit Type

Operating Surface
Impoundments

Open Roofed Tanks .

Landfills

Land Treatment Units

EXHIBIT 7-1

T POTENTIAL FOR AIR RELEASES
AND MECHANISMS OF RELEASE

Characteristics and Mechanisms of Release

o Wastes directly exposed to atmosphere
promotes vapor phase emissions

o Large surface areas and shallow depths
promote increased volatilization

o Mechanical treatment methods (such as
aeration) increase volatilization

0 Wastes directly exposed to atmosphere
(promotes vapor phase emissions)

o Mechanical treatment or fir.quent mixing
will increase volatilization

o Volatilization of vapor phase constituents
through the sub=-surface and daily/permanent
cover

o Poor or no daily cover increases volatili-
zation

o Open trench fi11 operations allow direct
exposure of waste to atmosphere

o Volatile gases transported by convection
of bfogenic gases released via routine
landfill venting (particularly important
in sanitary/hazardous mixed fil1s)

o Particulate releases generated by machinery
during filling operations

o Particulate releases due to wind ergsion of
cover and/or exposed wastes

o Wastes normally in direct contact with
atmosphere

o Application techniques which maximize waste
contact with atmosphere, such as surface

spreading or spray irrigation'promote
increased volatilization

0o Particulate releases due to wind erosion
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EXHIBIT 7-1 (Continued)

UNIT POTENTIAL FOR AIR RELEASES

Unit type

Wast- Piles

Drum Storage Areas

Covered Tanks

Incinerators

Non-RCRA Wastewater
Treatment Ponds and
Tanks

Other Design and
Operating Practices

AND MECHANISMS OF RELEASE

Characteristics and Mechanisms of Release

0 Particulate emissions from uncovered
waste piles

0 Location of waste pile in open area with
no erostfaon protection promotes particulate
generation

0 Waste handling actvivities on and around
pile increase emissions

o Volatile emissions are l1ikely to be rare,
but can occur based on waste composition

o Vaporization from drums frequently left
open to atmosphere or from poorly sealed
drums .

o Vapor emissions from areas containing
leaking drums

0 Volatile releases from pressure venting,
poorly sealed access ports, or improperly
operated and maintatned valves and seals,

0 Stack emissions of particulates

o Stack emissions of volatile constituents
High temperatures may cause volatilization
of low vapor pressure organfcs and metals

0o Volatile releases via malfunctioning valves
during incinerator charging

o0 Low concentration wastes may volatilize
due to large surface area and actfve waste
treatment. Releases can be significant
due to generally large treatment
capacities

o Inadequate spill collection systems promote
intermittent air releases

o Lack of vapor collection systems for use
during container/tank cleaning operations

0 Absence of dust suppression or particulate
control measures
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EXHIBIT 7-2

PARAMETERS AND MEASURES FOR USE IN EVALUATING
POTENTIAL AIR RELEASES OF HAZARDOUS WASTE CONSTITUENTS

Emission and Waste Type

Units or Concernl/

A, Vapor Phase Emissions

== Dilute Aqueous So]utioqi/

-- Conc. Aqueous So1ut10q§/

-~ Immiscible Liquid

-- Solid

B, Particulate Emiss1ons

-- Soiid

Surface Imp.,
Tanks, Containers

Tanks, Containers,
Surface Imp. ‘

Containers, Tanks

tandfills, Waste
Piles, Land Trt.

Landfills, Waste

Pites, Land Trt,

Useful Parameters
and Measures

Solubility,

Vapor Prassure,
Partial Pressure,3/
Henry's Law

Solubility,

Vapor Pressare,
Partial Pressure,
Raoults Law

Vapor Pressure;
Partial Pressure

Vapor Pressure,
Partial Pressure,
Octanol /Water
Partition Coeff.

Particle Size
Distribution,

Site Activities,
Management. Methods

17 Incinerators are not specifically listed on this table be-
cause of the unique issues concerning air emissions from these

units,

In¢inerators can burn all the forms of waste listed in this

table. The potential for release from these units 15 primarily a
furiction of ircinerator operating conditions and emission controls,
rather than waste characteristics.

E/ Although the octanol/water partition coeffic{ent of a con-
stituent 1s usually not an important characteristic in these waste

streams, there are condicions where it ~an be critical.

Specitic~

ally, 1n waste containing high concentrations of organic particu-
lates, constituents with high octanol/water partition coefficients

They will become part of the sludge
or sediment matrix, rather than volatilizing from the unit,

wili adsorb to the particulates,

3/ Applicable to mixtures of volatile components.



HAZARDOUS CONSTITUENTS OF CONCERN AS VAPOR RELEASE

Hazardous Constituent

EXHIBIT 7.3

___RCRA HWaste Codes

S

Acet aldehyde
Acrolein
Acrylonitrile
Allylchloride
Benzene

Benzyl chloride
Carbon Tetrachloride
Chlorobenzene

Chloruform

Chloroprene

Creosols

Cumene (isopropylbenzene)
1,4-dichlorobenzense
1,2-dichloroethane
Dichloromethane

Dioxin

Epichlorohydrin
Ethylbenzene

Ethylene oxide
Formaldehyde
Hexachlorobutadiene
Hexachlorocyclopentadiene

Hydrogen cyanide

K001,U001

K012
K011,K012,K013,U009
F024,F025

F024,F025,K001,K014,K019,K083,K085,K103,K105

K015,K085,P028

FOOl,F024,F025,KOlG,KOlG,KOZO,KOZI,K073,U211

FO01,F002,F024 ,F025,K015,K016,K085 ,K105
FO02,F024,F025,K009, KOIO K016,K019,k020, K073

K021,K029,U044 .
F024 ,F025
FO04,u052

1055
F002,F024,F 025 ,K016,K085 K105, U072

K018,K019,KOZO,KOZQ,KO30,K096,F024,F025,U077

F001;F0023F024,F025.K009.KQId,KOZl.UOBO’

Fo20,F021 ,F022,F023,F028

K017,K019,K020,0041

FOO03

uis

K009,K010,K038, K40 ,U122

F024,F025,K040,K016,K018,K030, 1128
F024,F025,K032,K033,K034 U130

Foo7,F002,F010,K013,K060
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EXHIBIT 7-3 (cont.)
HAZARDOUS CONSTITUENTS OF CONCERN AS VAPOR RELEASES

Hezardows Constituent RCRA Waste CLodes

Hydrogen flouride
Hydrogen sulfide
Maleic anhydride K023,K093,U147

Methy) acetate

N-Dimethy Initrosamine U100
Naphthalene FO24,F025,K001,K035 K060, K087, U165
Nitrchbenzene FOU4,K025,K083,K103,U169

Nitrosomorpholine .

Pheno = K001,K022,K0D87,U188
Phosgene | . , P095
Phthalic anhydri&e K016,K023,K024 ,K093,K094,U190

Polychiorinated biphenylis K085
Aroclor 1242
Aroclor 1248
Aroclor 1254
Arsclor 1250
Propylene oxide

1,1;2.2~tetrqch1orgethane F024,F025,K016,K019,K020,K021,K030,K095,K096,U209

Tetrachloroethylene F001,F0%2,F024,F025,K016,K018,K109,K020,K021,U210

Toluene €005,F024,F025,K015,K036 ,K037 ,U220

1,1,1«trichloroethane F001,F002,F024,F025,K019,K020,K028 ,K029,K073,K095,
K096,U226

Trichloroethylane F001,F002,F024 ,F025,K016 ,K018,K019,K020,U228

Vinyichloride K019,K020,K023,K029 ,K028,F024 ,F025,1043

Vinylidenechloride FOO3,F025,K019,K020,F024,K029,U078

Xylenes “r025,u239
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EXHIBIT 7-4

HAZARDOUS CONSTITUENTS OF CONCERN AS PARTICULATE RELEASES

Hazardous Constituent

Arsenic

Asbestos

Beryllium

Cadmium

Chromium

Lead

Mercury

Nickel

RCRA Waste Codes

0000,0004,K060,K021,K084,P010,
PO11,P0O12

ug13

0D000,D0O06,P0O15

0000,D006,F006,F007,F008,F009,
FO61,F062, FO64,F065,F067,F068,F069

0000,0007,F006,F007,FO08,F009,F002,
FO64,F069,F086,

0000,0008,F006,F009,K003,K044 ,K048,
K052,K061,K062,K064,K069 KOB6,P110

D008,K071,K106

FO06,FO007,FO08,F00%




higher the concentration of a particular constituent present

Tn a unit, the greater is 1ts potential for air release. However,
the intrinsic potential for a constituent to volatilize depends

on chemical and physical properties that vary greatly between
different constituents. Accordingly, a highly concentrated
solution of one constituent may result in a lower release potential
than a dilute concentration of another constituent.

. Constituentespecific physical and chemical parameters ure
very important indicators of the potential for a vapor-phase
release. The parameters most important when assessing the v a-
tilization of a constituent include the following:

0 MWater solubility. The solubflity in water indicates the
maximum concentration at which a constituent can dissolve
in water at a given temperature., This value can help
the investigator estimate the distribution of a constituent
between the dissolved aqueous phase in the unit and the
undissolved solid or immiscible 1iquid phase. Considered
in combination with the constituent's vapor pressure, 1t
can provide a relative assessment of the potential magni-
tude of volatilization of a constituent from an aqueous’
environment.,

0 Vapor pressure. Vapor pressure measures the pressure of
vapor gn equitibrium with a pure liquid. It 1s best used
in a relative sense; constituents with htigh vapor pres-
sures are more likely to have releases than those with
Tow vapor pressures, depending on other factors such as
-elative solubility and concentrations (i.e. at high
concentrations releases can occur even though a
constituent's vapor pressure 1s relatively low).

o Octangl/water gart1t10n coefficient. The octanol/water
part on coe ctent indicates the tendency of an organic
constituent to sorb to organic constituents in the soi)
or waste matrices of a unit. Vapors with high octanol/
water partition coefficients will adsorb readily to organic
carbon, rather than volatilizing to the atmosphere, This
Is particularly important in landfills and land treatment
units, where high organic carbon contents in so041s or
cover matertal can significantly reduce the release
potential vapor phase constituents.

¢ Partial pressure. For constituents in a mixture, particu-
TarTy In a so731d matrix, the partial pressure of a consty-
tuent will be more significant than the pure vapor pressure,
In general, the greater the partial pressure, the greater
the potential for release. Partial pressures will be
difficult to obtain. However, when waste charscterfzation
data is availab’e partial pressures can be estimated
using methods commonly found 1in engineering and environ-
mental science handbooks.
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iry's Law constant. Henry's lav constant is the ratio

e vapor pressure of a constftuent and its aqueous
solubtlity (at equilibrium). It can be used to assess

the relative ease with which the compound may be removed
from the aqueous phase via vaporization. It {s accurate
only when used concerning low concentration wastes in
aqueous solution. Thus 1t will be most useful when the
unit being assessed fs a surface impoundment or tank con-
taining ditute wastewaters. Generally, when the value of
Henry's Law constant is less than 10E-7 atmem3 the consti-
tuent will not volatilize from water., As the value in-
creases the potentfal for significant vaporization increas-
es, and when it is greater than iOE-3 rapid volatilizatien
will occur. ‘

o Raoult's Law - Raoult's Law can be used to predict re~
lTeases from concentrated aqueous solutions (f.e. solutions
over 10% solute). This will be most useful when the unit
of concern entails container storage, tank storage, or
tr 2atment of concentrated waste streams.

For solid wastes, imiscible liquids, and wastes disposed of
Tn landfills, land treatment, or waste piles, there are no simple
measures that can be used to assess the potential for volatiliza-
tion of a constituent. The fnvestigator will need to consider the
appropriate chemical, physical, and unit parameters, and then use
his/her best judgment in determining the potential for release.

2. Particulate Emissions

Exhibit 7-4 1ists hazardous constituents that are of special
concern for particulate air releases. Particulate emissions from
solid waste management units can contain organic material, heavy
metals, or both. The heavy metals shown in Exhibit 7-4-are pre-~
dominantly associated with particulate releases, although both
arsenic and mercury may be present as vapor phase releases due to
their relatively high vapor pressures. SimilaFly, the organic
campounds shown in Exhibit 7-3 may also be found adsorbed or bound
to soil and/or other particulate matter releases.

In general, there will be fewer facilities with particulate
emissions. However, at some facilities particulate emissions may
be very significant (e.g., discharges from a lead smelter) and
threaten the safety of on-site workers and EPA personnel during a
site visit. '

The 1ikelihood of particulate releases at hazardous waste
management facilities is generally associated with landfills,
land treatment units and/or waste piles. The potential for
particulate releases is governed by different parameters than
those that affect vapor-phase releases.

For particulate reledses, the size distribution of the

particles in the release plays an fmportant role in both
dispersion and actual exposure. Large particles will settle out
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of the air more rapidly than small particles, thus they will not
travel as far off-site or be diluted as much by dispersfon, Very
small particles (i.e., those that are less than 5 microns in
diametar), are considered to be respirable and thus preseat a
greater health hazard than 1arger'part1c1es. The investigator
should examine the source of the particulate emissions to obtain
information on particle size.

The primary mechanism for generating particulate releases at
hazardous waste facilities is wind erosion, In genaral, the
unit's location will affect the potentiai for the wind to erode
wistes in the unit. The unit's location and orientation with
respect to the prevailing winds and large structures on-site will
determine the unit's vulnerability to wind erosion and the poten-
tial for particulate releases. Agency personnel should determine
the location of SWMUs of concern with respect to prevaziling winds
and the use of wind screens (both natural and man-made) and daily
covers to determine the unit's vulnerability to wind erosion.

C. Pollutant Migration Pathway

The investigator should identify the migration route(s) for
potential air releases in .order to fdentify:

o The locations along the route where target populations
may be exposed to the release; and

o Locations to sample for evidence of release (e.g.. south

" or north edge of the unit), where no evidence of release
exists, but the investigator believes, based on unit and
waste characteristics, that releases may OcCCur,

In identifying air pollutant migration pathways, the 1nvesti-
gator should determine the direction of the prevailing winds
around the facility, and characterize the geography (e.g., narrow
valleys and urban areas containing large buildings, or.artificial
canyons) along the wind pathway. Using this information, he/she
should be able to identify upwind and downwind sampling locations
and target populations that may be exposed to air releases along
their migration route.

The investigator may be able to obtatn some of this information
from local weather data bases as part of the PR. Most of this
information, however, will probably be collected during the VSI.

D. Evidence of Release

The investigator should examine any available sources of
information to identify evidence that constituents have been
released to the air at a facility in a proportion that poses an
actual or potential threat to human health and the environment.
General considerations on how 10 look for evidence of release are
discussed in Chapters Two and Three.
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Direct evidence of air releasas will include the following:

o Air sampling/monitoring data associated with a particular
unit (e.9., samples taken from above a NPDES unit; moni-
toring data required under a Clean Air Act permit);

o Visual evidence of particulate releases from a unit;
Indirect evidence of release includes the following:

0 Evidence of contamfnation around the facility that may have
resulted from an air release (e.g., accumulated particulate
emissions from a smoke stack or landfill/waste pile);

o On-site afr monitoring data gathered under the OSHA progbam;

o Records of citizen complaints associated with the facility
concerning odors, headaches, nausea, or observed particulate
releases, :

During the viusal site inspection, the investigator should

tdentify any evidence that hazardous constituents have released
or are continuing to release from SWMUs at the facility to the
air, During the visual site inspection he/she should confirm the
presence of units of con.ern and Yook for evidence of particulate
emissions from units. Although the investigator may occasfonally
smell vapor-phase releases, in most cases, these releases will be
difficult to identify without samples. Procedures for collecting
additional sampliing information are discussed in Section III.

E. Exposure Potential

The investigator should evaluate available information on
the location, number, and characteristics of potential raeceptors
that could be affected by afr releases at the faciiity. Human
receptors are of primary concern for air releases. Potential
receptor informatfon will be used primarily 4n helping the inves~
tigator determine the need for interim corrective measures at the
faciifty in order to address instances of air contamination
posing especially high risks of exposure,.

Population density and distance from the source are the pri-
mary factors in determining the significance of a potential
exposure, Distance should be measured from the unit(s) containing
the waste rather than from the facility boundary, although total
facility emissions from all SWMUs should also be kept in mind.

Most importantly, the investigator should consider the density of
the population residing near the site, as well as transients such
as workers in factories, offices, restaurants, motels, or students.

The most significant exposure potentfal will occur in situa-
tions when there 1s a high population density very close to the
site. However, because concentrations can be quite high, even
low density populations in such close proximity to the site are
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of concern. Dispersion can significantly reduce concentraticns
as distance from a site increases. Thus, the significance of
high population density at larger distances from the site 1is
reduced.

The investigator needs to consider the relationship between
distance, concentration, and population density in evaluating the
significance of an exposure potential. An additional factor to
consider is the population located along the 1ine of the most
predominant wind direction at a site. Because the RFA {s pri-
marily concerned with continuous releases, populations located
along this line downwind of the site are more likely to receive
significant exposures than populations located aloeng other vectors.

If the investigator determines that units at a facility are
releasing large volumes of unsaturated hydrocarbons, he/she may
need to consider population density over a much larger area.
These constituents contribute to the formation of photochemical
smog and ozone, which, in combination with other regional pollu-
tant releases, can cause s1gn1f1cant exposures over a wide’
geographic area. ,

F. Determining the Need for Additional Sampling Information

If the investigator determines, based on his inspection of
the unit, that there is a significant potential for the unit to
be releasing substantial quantities of volatile constituents and
in consideration of the proximity of receptors, he/she may choose
to sample to determine conclusively whether an air release is
occurring which merits further investigation. We discuss in this
section: ’

(1) General information on factors to consider in determining
the need for additional sampling information; and

(2) Factors to consider in selecting sampling paraﬁéters.

1. General Information on Determining the Need for Sampling

The investigator should use his/her best professional judgment
in determining when a unit may be releasing hazardous constituents
to the afir, In some situations, a unit may exhibit a strong poten-
tial for air releases, based upon unit and waste characteristics,
but the fnvestigator wants to confirm this with additional data.
This may be necessary in situations where the owner/operator has
not cooperated with EPA, and he/she may contest an EPA request to
conduct further investigations by denying the presence of air
releases,




2, Selection of Sampling Parameters

In selecting sampling parameters, the investigator should
consider those constituents he/she believes to be of concern at
the facility. These constituents are discussed in detail earlier
in this chapter. In general, the investigator will be able to
confirm a release when one constituent has been shown to release,
and therefore, the number of parameters considered should be as
Timited as possible.

In many cases, the investigator will be able to confirm or
deny the presence of an air release by sampling for VOCs with an
indicator device. However, these devices can miss episodic re-
leases. These devices (e.g., OVA and HNU) measure the concentra-
tion of volatile organics in the air, and thus provide a screening
level technique for identifying releases. These sampling methods
are discussed further in Section III,

ITT. OBTAINING ADDITIONAL SAMPLING INFORMATION

This section presents technical information related specifically
to air releases to be considered when collecting additional
sampling information in the SV. The information presented here
should be used tao help the investigator meet one of the primary
= +goals of the 5V:

o To collect additional sampling information to fil11 data
gaps identified in the PR and VSI, leading towards final
release determinations,

For each sampling method discussed, this section describes:
1) the general kinds of situations fn which 1t wil) be appropriate
to employ a specific technique, 2) technical fnformation on how
to conduct the sampling, and 3) specific details to be considered
when evaluating the sampling results. This section does not
provide the actual SOPs on sampling techniques here, although it
does reference the relevant manuals where possible.

The choice of appropriate sampling methods will have a large
impact on the cost and usefulness of the SV. The investigator
should be confident when developing and reviewing the sampling
plan that the procedures chosen will meet the needs of the RFA,
while not resulting in the collectfon of unnecessary data.

We describe several sampling techniques that will be appre-
priate for identifying air releases during the RFA:

(1) Indicator techniques (OVA and HNU);
(2) Draeger tubes; and

(3) Monitoring stattfons with Tenax tubes.
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1. Indicator Igghn1qhas (OVA_and HNU)

e

The most common air sampling technique will involve the use
of portable air monitoring instruments which measure total organic
constituents present in the air at the sampling point. The two
most commonly used devices are the organic vapor analyzer (OVA),
and the HNU phototonization detector. The OVA detects the pres-
ence of organic compounds in atr with a flame fonization detector,
while the HNU detects organic compounds with a phototonization
detector. While these units provide somewhat different results,
this discusston will be limited to the HNU; most of the discussion
will be applicable to use of the OVA, :

The HNU provides the investigator with a quick and simple
method for determining the rresence of organic compounds in the
air, and for providing a general indication of their magnitude.
When evaluating the 1ikelihood of releases at wastewater treatment
tanks, the {nvestigator should hold the HNU as close as possible
to the unit and wait for the meter to equilibrate. The fnstrument
provides a reading of organic vapor concentration in terms of
parts per million.

The investigator should be aware that both of these instruments
are calibrated to measure accurately only one volatile canstituent:
the HNU is calibrated for benzene, while the OVA is calibrated
for methane. Thus, when ancountering other organic constituents,
the meter may indicate either higher or lower concentrations of
that constituent than are actually present. The {nvestigator
should consider that these fnstruments provide general indications
on the presence of volatile organics, not quantitative evidence,
However, an HNU indication of organic vapors at a site may be

sufficient to compel further i{nvestigations at that unit.

2. Draeger Tubes

When the investigator seeks more detailed {nformation on the
presence of -organic constituents in the air, Draeger tubes can be
usaful for measuring specific constituents. This sampling tech-
nique shares the advantage of the HNU and OVA in that Draeger
tubes are a portable, field technique, which does not require
laboratory analysis.

Draeger tubes contain a sorbent material concased in & small
glass tube, through which an air sample is pulled with a hand- .
held pump. The sorbent material has been chemically~treated
to turn a color when the specific constituent of concern is
present in the air. The length of the stained material indicates
the concentration of the constituent in the air; the tube contains
a calibrated scale for reading concentration in parts per mitlion
ddrectly off of the tube. .
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Draeger tubes have several advantages over the indicator
techniques discussed above. Because they are constituent-specific,
they provide a better indication of the toxicity posed by an air
release. They also will provide a more accurate measurement of
the constituents of concern, since there is no problem based upon
the calibration to one constituent. However, Draeger tubes are
not available for all volatile constituents of concern., They are
also slightly more difficult to use, in that the investigator
should carry around Draeger tubes for each of the potential
constituents or vapor classes of concern at the site. Stfl1l,
they should be considered extremely portabdle,

3. Monitoring Stations with Tenax Tubes

In some situations, the investigator may find it necessary
to fnstall a stationary monitoring station for making more quan-
titative determinations of air releases at a site. This afr
monitoring will involve the use of Tenax tubes to collect organic
constituents, and subsequent laboratory analysis of these
constituents with a GC/MS. This sampling technique will seldom
be necessary during the RFA, primarily due to its technical
difficulty, and because the simpler techniques described here
will generally provide sufficiently useful results, ‘

The investigator should consult with qualified professionals
familiar with the use of air monitoring devices, when he/she '
believes that more quantitative evidence of a2 release will be
necessary in the RFA, .

Iv. MAKING RELEASE DETERMINATIONS

The final task in the RFA process is to make determinations
of release potential throughout the facility and to make recommen-
dations for further action to address these potential releases.
This sectfon summarizes information that the investigator should
consider when making release determinations in the air pathway.

Chapter Four presents the general procedure to be followed
when making release determinations during the RFA, This fnvolves:

o Evaluating sampling results from the SV;

o Integrating facility information gathered in the PR and
the VSI;

o Determining the likelihood of release at the facility; and

o Making recommendations concerning the need for further
investigations,



The investigator should rely upon his/her best professional
Judgment when making release determinations in the afr pathway.
In order to make a release determination, the investigator will
probably have to demonstrate that a unit of concern contafns
constituents that have a potential for vapor-phase or particulate
release. In most cases, this information on constituent release
potential along with some indirect evidence of release (e.g.,
odors, observed particulate releases, facility-wide sampling
data) will prove sufficient to make an adequate release determin-
ation. However, in certain cases, it will be necessary to obtain
existing or new direct evidence of release that 1inks constituents
identified through sampling with constituents in the unit.

Exhibit 7-5 1s a checklist that stould help the investigator
evaluate specific factors to identify air releases. In identifying
releases, the investigator should consider types of information
presented in Exhibit 1-1, which are highlighted in the checklist,
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EXHIBIT 7-5
CHECKLIST FOR AIR RELEASES

Unit Characteristics

Is the unit operating and does it expo.2 wastes to the
atmosphere?

Does the surface area of the unit create create a potential
for air release?

Does the unit contain waste that exhibits a potential for
vapor phase release?

Does the unit contain hazardous constituents of concern as
vapor releases?

Does the unit contain waste and exhibit site conditions that
suggest a potential for particulate release?

Does the unit contain hazardous constituents of concern as
particulate releases? ’

Do constituents of concern as particulate releases (e.g.,
smalier, inhalable particulates) have potential for release
via wind erosion, reentrainment by moving vehicles, or
operational activities?

Evidence of Air Release

Is there direct evidence of release from the unit (e.g.,
air sampling data; observed particulate releases)?

Is there indirect evidence of release from the unit (e.g.,
evidence of contamination around the faciiity that may have
resulted from an air release; OSHA monitoring data; citiren
compliants regarding health problems, odors, or observed
particulate releases)?
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CHAPTER EIGHT
SUBSURFACE GAS

I. INTRODUCTION

A, Purgose

This chapter provides technical informnation to support the
investigation of releases of subsurface gas during the RFA,.
While Chapters Two, Three, and Four provide general guidance on
conducting RFAs, this chapter focuses on specific factors unique
to subsurface gas releases that should be considerd by the inves-
tigator. : '

B. Scope

In the RFQ, investigators should determine whether releases
of subsurface gas have occurred at a facility. In general, EPA's
primary concern 1s to determine whether there are gas releases ‘
that could reach explosive lTevels in on-site or offssite buildings.
Therefore, the primary constituent of concern in the subsurface
gas investigation is methane, due to its explosive properties and
frequency of detection in subsurface gas.

As with other media, the investigations that may be required
in an RFI to determine the nature and extent of subsurface gas
releases will be very resource intensive for both the owner/operator
and for the Agency. Therefore, the investigator.should also
identify in the RFA those units/facilities that do not require
further investigation for subsurface gas releases,

This chapter has been oEganized to reflect the separate
phases of the RFA process: '

o Making a preliminary assessment of subsurface gas
releases in the PR;

o Obtaining evidence in a VSI;

o Collecting additional sampling information in a $V; and

o Making release determinations.

The first section describes the technical factors that should
be considered during the PR and VSI, The second section describes
the technical approach to obtaining additional sampling information
In the SV for subsurface gas releases, and should be consulted
along with Chapter Four on general guidance to be followed in
conducting a SY, The final section discusses factors to consider
when making release determinations of subsurface gas releases.

This section alse presents options for further investigation of
subsurface gas releases to be evaluated at the end of the RFA.



RS-}

I1. CONDUCTING A PRELIMINARY REVIEW AND VISUAL SITE
INGPECTION OF SUBSURFACE GAS RELEASE POTENTIAL

This section presents technical information related specif-
ically to subsurface gas releases to be considered when conduct-
ing the PR and VSI. ccordingly, this section has been organized
to reflect the primary goals of these steps in ‘the RFA:

¢ Identifying and describing potential threats from
subsurface gas at RCRA facilities; and

0 Making a preliminary assessment of the need for and
extent of sampling required.

Tais section presents technical information sbecific to this
pathway covering the five types of information described in

Exhibit 1=1, ond technical information to help the investigator
determine when additional sampling will be necessary in a SV. .o

identify subsurface gas releases. The section discusses these
six types qf information separately:

{1) Unit characteristics:

(2) Hasté characteristics{

(3) Pollutant migration pathways;

(4) Evidence of release;

(%) Potential recepfnrs; and

(6) Determining the need for additional sampling
. information. ‘

This information will be relevant to the eVaiuatiOn of
written documents in the PR and information gathered in a VSI,

A, Unit Characteristics

The design and operating characteristics of a unit will
determine to a great extent its potential for releasing methane,
The investigator should evaluate the unit characteristics of each
SWMU or group of SWMUs at a facility to determine their potential
for contributing to the generation and relesse of methane in
subsurface gases. :

The general potential for'subsurface gas releases from a
SWMU depends, to a great extent, upon the nature and function of
the unit, The investiyator should assess each unit based upon:

0 An understanding of the overall potential of the unit
to cause subsurface gas releases;
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¢ An understanding of the primary mechanisms by which
releases may occur from the unit; and

¢ An assessment of unit=-specific factors which, singularly
¢r in combination with each other, indicate the relative
Tikelihood of subsurface gas releases from the unit,

The investigator should first consider the relative potential
of the ustt to release., Exhibit 8-1 presents a generalized rank-
ing, in rou?h descending order, of the different types of SWMUs and
their overall potential for causing subsurface gas releases, and
a I1sting of the most common mechanisms by which these releases
can occur from sach unit type,

It should be understood that Exhibit 8-1 provides only a
theoretical sense of the relative potential of these units to cause
refeases. Unit-spacific factors should be evaluated in determining
whethar further investigations are needed for a particular unit.

Onl{ two types of solid waste management units are of
concern in the subsurface gas investigation due to their poten-
tial for generating methane or other subsurface gases of concern,.
These units intlude active and closed landfills and units that
ha;e been closed as landfills., Each 1s described more fully
below:

o Llandfills. Landfills are the most likely SWMUs to
generate subsurface gases resulting in a release. The
underground deposition of decomposable refuse with or
without hazardous constituents provides a targe source
of gas and¢ a driving force that can carry other gases
venting to the atmosphere and/or migrating hoerizontally
48 a subsurface gas. Closing landfills with impermeable
caps without venting systems retards the release of these
landfi11 gases as surface emissions. In these instances,
4 large percentage of those gases migrate laterally
through soils along confining barriers such as ground
water tables, clay layvers, synthetic Tiners, and compacted
covers., This migration could cause significant accumula-

tions of ?otent1a11y explosive gas in facility structures
or in buildings off-site.

6 Units closed as landfills. Inactive SWMUs that have been
closed as TandTiTTs may generate subsurface gases. These
sftes include closed surface impoundments or waste pl . es
containing decomposable or volatile wastes with in-place
Impermeable covers. Similar to Tandfills, gases generated
in sttes closed as landfills may migrate laterally, pos-
sibly causing significant accumulaticas. However, closed
surface impoundments and waste piles generally contain
small quantities of decomposable and volatile wastes and
are at shallow depths., Thus, significant gas migration
and subsequent subsurface gas releases are less Tikely
for these units than for landfills.
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EXHIBIT 8-1

UNIT POTENTIAL FOR SUBSURFACE GAS
RELEASES AND MECHANISMS OF RELEASE

Unit Type
Closed Landfills

Active Landfills

Closed Water Piles

Closed Surface
Impoundments

Lateral migration of methane beneath
lTandfill cap to on-site or off-site
structures,

Migration of methane through conduits
to on-site or off-site structures.

Lateral migration of methane beneath
landfil) cap to on-site or off-site
structures '

Lateral migration of methane beneath
tandfill cap to on-site or off-site
structures.

Leteral migration of methane beneath
landfil! cap to on-site or off-site
structures.
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Other SWMUs are unlikely to have subsurface gas releases
because gases generated in the units are more likely to vent to
the atmosphere than to concentrate in the unsaturated soil.
Barriers (e.g9., paving, compaction, or installation of covers for
¢losure), can permit some lateral migration to occur from these
units. Generally, however, this lateral migration will be 1'mited
to the extent of the barrfer. Shallow SWMUs will also have a
lower potential for releasing methane, since availability of
oxygen will interfere with the anaerobic conditions supporting
methane generation.

Although depth is one of several considerations for deter-
mining the potential for releases, the type of SwiU establishes
potential migration pathways and the waste characteristics create
the driving force for subsurface gas movement. Exhibits 8-2 and
8-3 {llustrate some potential pathways from a few types of SWMUs.
The investigator should consider the characteristics presented
here when evaluating the likelihood of a SWMU to release methane,

3. Waste Characteristics

The investigator should attempt to identify the wastes
originally contained within a SWMU or group of SWMUs during the
PR, in vrder to determine their potential for generating methane.
The investigation for methane is different than investigations
for releases to the other mediaz discussed in this guidance, in
that the constituent of concern in this chapter is generated in
the unit, rather than merely a waste present from a treatment,
storage, or disposal activity. Therefore, the investigator
should determine whether wastes conducive to the generation of
methane are present in SWMUs at the facility.

Anaerobic decomposition of organic wastes generates liarge
volumes of methane gas under the proper conditions. When methane
is generated in SWMUs, the potential exists for it to accumulate
under pressure and to migrate from the unit, thereby posing a
significant risk of explesion. The methane may alsc be mixed
with other volatile hazardous constituents present in the unit,

and may increase the potential hazard associated with the accumu-
lated gas.

Conventional solid waste refuse and biological sludges
are the primary waste type of concern for generating methane gas,
The volume of gas produced in the unit depends upon both the
quantity and types of refuse present. Units may either contain
primarily refuse or a mixture of refuse and hazardous wastes.
Units where refuse has been czodisposed with hazardous wastes may
pose the most serious threat, because of the potential for other
volatile hazardous wastes to be mixed with the methane.

Higher volumes of methane will be generated at units con-
taining larger quantities of refuse. The volume of gas generated
also depends upon the age of the unit and how Tong the waste has
been in the unit. Methane generation will increase slowly after

waste emplacement to a maximum aeneration rate which will s1ow1{
decline as the waste decomposes. The active lifetime for methahe
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generation from units closed as landfills depends primarily upon
the amount of precipitation infiltrating into the waste. Land-
fills in the arid Southwest will generally produce methane for
20-30 years, while landfills in the humid Southeast may only
generate methane for 4-5 years after waste emplacement., Landfills
with higher moisture content provide a more suitable environment
for bacterial degradation. v

The temperature of waste &t the time of emplacement can also
affect the methane generation rate. Wastes placed in landfills
fn the winter at temperatures below 10° C may not generate methane
for up to 5 years, even in climates with warm summers, due to the
insulating properties of the waste. The waste can remain at tem-
perstures low enough to effectively inhibit bacterial decomposition
for several years., The types of refuse disposed in the unit can
also affect the rate of methane generation. Descriptions of the
two types of refuse that can generate methane and a brief discus=
sion of other wastes that may mix with methane follow:

0 Ra?1d Decomposable Refuse. Rapid decomposable wastes
w produce methane at high rates under the proper
conditions, These wastes include organic sludges from
wastewater treatment facilities, food wates, garden
wastes, and other vegetable matter (e.g., grass clippings,
tree trimmings, etc.?. The high concentration of readily
degradable organic compounds in these wastes provides an
fdeal energy source for the anaercbic organisms that
produce methane.

o Slow Decomposable Refuse. Slow decomposables will not
produce the immediate high volumes of methane possible
with the rapid decomposables. However, they will produce
methane at lower rates in the unit over a longer period
of time, and thus also pose a substantial threat. Slow
decomposables include paper, cardboard, wood, leather,
some textiles, and several other assorted organic ma=
terials. Slow decomposables are commonly a Targe percen-
tage of municipal refuse, and should be present in large
quantities 1f the SWMUs contain municipal refuse.

o Other Wastes of Concern. Volatile organic wastes disposed

n e un of concern for subsurface gas releases may
volatilize into the pockets of methane gas produced by
refuse decomposition and fncrease the hazard associated
with the gas. This situation could occur where 1iquids
such as solvents have been disposed of in Yandfills or
waste piles in high concentrations. These compounds are
not likely to migrate from the unit unless methane is
present to act as a carrier. However, certain volatile
compounds would be 1ikely to form mixtures with methane
where wastes are codisposed. The volatile wastes and
waste constituents of concern for subsurface gases are
the same as those that have the potential for air
releases. These are listed in Exhibit 7-2.
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C, Pollutant Migration Pathways

The investigator should evaluate any available information
pertaining to the hydrogeologic characteristics of a facility
in order to determine the pollutant migration pathways associated
with subsurface gas releases during the PR, As stated previously,
methane can accumulate under pressure within certain types of
units, and then migrate from that unit through the subsurface due
to the force of this pressure. ’

Certain natural conditions and engineered structures can act
as barriers that impede the migration or conduits that promote
the migration of subsurface gas. For example, venting systems
can prevent subsurface gas migration, while underground utility
lines can promote migration. We describe below several factors
that can affect the migration of subsurface gas:

(1) -Natural barriers and conduits; and
(2) Engineered barriers and conduits.

i. Natural Barriers and Conduits

Gas migration can be impeded by various geologic barriers.
A soil's effective porosity and permeability are perhaps the most
important natural barriers to gas migration. Porosity is a
function of soil type, moisture content, and weathering. Permea-
bittity is determined by soil type. Tight, uniform soild such as
clays, at least to the depth of the unit, are good barriers. ’
Sandy soil will 1ikely encourage venting of gas to the atmosphere,
thus preventing horizontal migration. Climatic conditions such
as precipitation or freezing can also affect gas migration. Both
factors tend to reduce the porosity of surface soils preventing
upward 3s migration. ; -

Gas wigration can also be impeded or prevented by hydrologic
barrfers such as surface water, ground water, and saturated solls,
Subsurface gas does not penetrate ground water and surface watcr.
Thus, 1f there is a lake or perennial stream between the unit and
any structure, migration *s unlikely. A high ground water table
will restrict migration to the shallow unsaturated zone. High
water tables also allow for the use of tre:ches as gas contro)
devices. ~

Subsurface gases that come in contact with these barriers
will tend to migrate towards the pathway of least resistance,
either man-made or natural conduits. For example, sand and
gravel lenses below a less permeable sofl layer are excellent
conduits for subsurface gas migration. As an uncommon example,
1f a 1andf111 or site closed as a landfill was surrounded (along
all sidewalls and bottom) by water, gas migration beyond the
confining barrier would not be expected. In most cases, however,

round water and saturated soils only partially surround a unit
?usua]Iy along the bottom). Thus, lateral or vertical migration
can occuy through this natural conduit.
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2. Engineered Barriers and Conduits

Some facilities may have engineered structures which either
intentionally or unintentignally impede the migration of subsurface
gas. Engineered barriers include:

0 S{ﬁthetic liners that effectively contain wastes;
0 Slurry walls that border landfill units; and
o Gas control or venting systems.

The investigator should review documents on the design and opera-
tion of these systems and inspect the systems to confirm that
they are functioning properly. Subsurface gas control systems
are almost exclusively associated with disposal sites for
municipal-type waste rather than for hazardous waste. These
systems are probably only present at hazardous waste facilities
where municipal waste 1s codisposed with hazardous waste or where
a sanitary landfill is operating at the same site.

Gas migration from SWMUs may be facilitated by man-made
structures located within the facility or near the property
boundary. Examples of engineered structures which may act as
conduits include:

0 Underground power transmission lines;:
o Sewer and drainage pipes; and
0 Underground telephone cables,

Gases migrating from a SWMU may enter the gravel-backfilied
trenches surrounding these structures and travel ?reat distances
to buildings or other engineered structures, resuiting in a
potential hazard. It may be useful to inspect the facility blue-
prints and check with utilities to the extent that these tasks
were not completed during the PR or VSI in order to ensure that
no structures are present that could increase the likelihood of
gas migration to on- and off-site receptors.

D, Evidence of Release

The investigator should examine any available sources of
information to identify evidence that subsurface gas has migrated
from a facility. Most evidence of subsurface gas releases will
usually be 1imited to official reports of explosions at or near
the facility. In some cases, there may be sampling information
taken from vents placed near the units indicating the presence of
methane in a unit. Under most circumstances, the investigator
should assume that units containing methane will pose a threat
for migration and potential explosion.

E. Exposure Potential

The investigator should evaluate available information on
the location, number, and characteristics, of buildings that
could be affected by subsurface gas releases at the facility, As
stated at the beginning of this chapter, the RFA will focus
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primarily on the potential for methane to migrate to on-site and
off-site buildings. Typically, methane can migrate up to 1000
feet from {ts source, although it could travel further under ideal
conditions,

Potential receptor information will be used primarily to
help the investigator determine the need for immediate corrective
measures at the facility in order to alleviate potentially hign
risks of explosion attributable to methane migration. In general,
immediate actions may be necessary when the investigator encounters
buildings with explosimeter readings above 25% of the LEL (lower
explosive 1imit). The investigator should fdentify those structures
that may be located close enough to a source of methane to warrant
further investigatfon, and in some cases, sampling."

F. Determining the Need for Additional Sampiing in the SV

If the investigator determines, based on his inspection of
the unit, that there is a significant potential for the unit to
generate methane, and that the site geologic and hydrogeologic
conditions may promote migration, he/she may choose to sample to
determine conclusively whether methane has been released. We
discuss in this section:

(1) General information on factors to consider in determining
the need for additional sampling information;

(2) Factors to consider in selecting sampling parameters; and
(3) An example to il1lustrate this discussion.

1. General Information cn Determining the Need fpr Sampling

The following 1ist presents several situations in which the

investigator may find 1t useful to obtain additional sampling
information during a SV:

o Tc identify explosive levels of methane in sStructures; to
identify the need for emergency action;

o To confirm adequate operation of a land?ill gas venting
system; '

o To 1dentify the presence of refuse in units with unknown
waste composition; and

o0 To confirm the presence of toxic constituents mixed with
subsurface gas.

The investigator should use best professional Judgment in
datermining when a SWMU may be a source of subsurface gases,
When he/she believes that a unit contained decomposable wastes,
and believes that the site conditions could facilitate methane
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migration, 1t may be appropriate to sample for methane at appro-
priate locations, These are described in detail in Section
IIl of this chapter.

2. Selection of Sampling Parameters

As stated previously, methane will be the primary constituent
of concern for investigations of subsurface gas releases. There-
fore, the investigator will usually sample for methane when
identifying releases.

However, under certain unusual situations (e.g., units where
large quantities of refuse were codisposed with hazardous wastes),
1t may be necessary to itdentify the presence of other potentially
hazardous constituents in subsurface gas, In these cases, the
potential constituents of concern will the same as those identi-
fied as potential constituents of concern for air releases. The
tnvestigator should refer to Chapter Seven o¢f this document for
guidance on identifying and sampling these constituents of concern.

3. ExamEIg

An t1lustration of a situation in which sampling would be
called for follows: An electroplating facility previously dis-
posed some of 1ts electroplating sludges along with refuse gen~
erated at the facility in a medfum-sized Vandf111 (2 acres). The
company closed the landfill five years before the RCRA fnvesti-
gator began conducting the RFA. They closed the landfill by
installing a clay cap with a vegetative cover. '

The 1nvestigator found records of the past use of the land-
fill during the PR, and recognized a potential methane generation
problem. fter requesting a facility diagram from the owner/oper=-
ator, the investigator discovered a telephone 1ine running from
off the facility boundary, underneath and adjacent to the landfill
towards one of the facility structures., The investigator recog-
nized the underground telephone 1ine to be a potential conduit
for any methane migrating from the closed landfill.

Because the telephone line entered a facility structure, the
investigator would decide to take explosimeter readings within
the structure of concern. However, because the absence of methane
tn the facility structure does not necessarily prove the absence
of methane, the investigator also decides to take several soi)
gas measurements arcund the perimeter of the landfill, in order
to fdentify the presence of methane at the unit boundary.

ITT1. COLLECTING ADDITIONAL INFORMATION IN THE SV

This section presents technical information related specific=
2ally to subsurface gas releases to be considered when collecting
additional sampiing information in the SV. The information
presented here should be used to help the investigator meet one
of the primary goals of the S$V:
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o To collect additional sampling information to fill data
gaps identified in the PA, leading towards final release
determinations.

For each sampling method discussed, this section describes:
1) the general kinds of situations in which it will be appropriate
to employ a specific technique, 2) technical information on how
to conduct the sampling, and 3) specific details to be considered
when evaluating the sampling results. This section does not
provide the actual S0Ps on the sampling techniques here. However,
it references the relevant manuals,

The chofce of appropriate sampling methods will have a large
impact on the cost and usefulness of the 5V. The investigator
should be confident when developing and reviewing the sampling
plan that the procedures chosen will meet the needs of the RFA,
while not resulting in the collection of unnecessary data.

One example of a sampling technique that will be appropriate
for identifying subsurface gas releases during the RFA is the
combustible gas meter (explosimeter) measurement. Considerations
on how to use this device and on evaluating 1ts results follow
below.

1. Combustiblé Gas Meter

Methane field monitoring can be performed with combustible gas
meters in butidings, sewers, or in the soil., A combustible gas
meter will provide a reliable determination of combustible gas.
concentrations. It will not indicate whether or not the combust~
ible gas detected is actually methane gas, although, if the waste
in the unit could generate methane, it 1s 1ikely that the meter
is detecting methane. Any significant gas reading (whether it is
methane or not) is of concern. ‘

Combustible gas meters usualily indicate the percentage of
the lower explosive limit (LEL) of the atmosphere being monitored.
The. LEL indicates the lowest concentration of methane in atr
which could result in combustion, or in severe cases, an explosion.

EPA guidelines under CERCLA consider 25% of the LEL to be an
action threshold; the investigator should evacuate immediately
when readings higher than 25% of the LEL are obtained.

Reperted experifence indicates 0 to 100 percent of the lower
explosive 1imit datection to be accurate with hotwire catalytic
combustion principal instruments. However, many users prefer
fnstruments with the capability of determining both the 0 to 100
percent LEL and the percent methane present when the concentra-
tion exceeds 100 percent LEL (1.e., 5 percent methane). Dual
scale instruments are avaiiable for this application. Typically,
the 0 to 100 percent gas scale uses a thermal conductivity sensor.

The carbon dioxide in landfill-generated gas is reported to

interfere with the thermal conductivity sensor, so the investigator
should not assume that readings above 100 percent LEL are accurate.
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Some of the single scale 0 to 100 percent LEL instruments can

also be fitted with air dilution tubes or valves to allow readings
of the percent gas when the concentration is above the LEL.
Irstructions on the use and calibration of these instruments
should be obtained from the manufacturer.

Monitoring in a facility structure (e.g., buildings, sewers,
existing monitoring wells, gas vents) should normally be done
after the building has been closed overnight or for a weekend,
and when the soil surface has been wet or frozen for several
days. Monitoring or sampling should be done in confined areas
where gas may accumulate, such as basements, crawl spaces, near
floor cracks, attics, around subsurface utility connections, and
in untrapped drain lines.

Soil gas monitoring can be performed to i1dentify the potential
for methane releases at a unit. The 1nvestiaator will normally
drill shallow wells of a minimal diameter (2%) and insert the
monitoring device in the hole. There will be some time delay

due to the slow movement of gas through the soils and into the
well.

IV, MAKING SUBSURFACE GAS RELEASE DETERMINATIONS

The final task in the RFA is to make release determinations
and recommendations concerning the need for further investigation
(e.g., an RFI). MWhile subsurface gas problems may not occur at
a large number of facilities, where they are encountered, they
may pose extremely high risks to the investigator and facility
employees.

Exhibit 8=4 is a checklist that should help the investigator
evaluate specific factors to identify subsurface gas releases, or
to 1dentify sites that have a high potential for gas release and
gas migration to on-site or off-site buildings. In identifying
releases, the investigator should consider the series of factors
described in the chapter and highlighted in the checklist to
determine the potential for release. The primary factors include:
whether nr not the unit contains waste that generates methane, and
the po’.ntial for migration through the subsurface.
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Exhibit 8-4

Checklist for Subsurface Gas Releases

Potential for Subsurface Gas Releases

o Does the unit contain waste that generates wmethane or
generates volatile constituents that may be carried by
methane (e.g., decomposable raefuse/volatile organic wastes)?

o Is the unit an active or closed landfill or a unit clased
as a landfill (e.g., surface impoundments and waste piles)?

Migration of Subsurface Gas to On-site or Off-site Buildings
o Are on-site or off-site buildings close to the unit?

o Do natural or engineered barriers prevent gas migration
from the unit to on-sitz or off-site buildings (e.g., low
soil permeabiiity and porosity hydrogeologic barriers/liners,
slurry walls, gas control systems)?

o Do natural site characteristics or man-made structures
(e.g., underground power transmission lines, sewer pipes/

sand and gravel lenses) facilitate gas migration from the
unit to buildings? ‘

Evidence of Release

o Does sampling data indicate a release of concern?
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CHAPTER NINE
SOILS

I. INTRODUCTION
A, Purgose

This chapter provides technical information to support the
Investigation of releases to soils during the RFA. While
Chapters Two, Three, and Four provide general guidance on conduc-
ting RFAs, this chapter focuses on specific factors unique to the
soil medium that should be considered by the investigator.

This chapter has been organized to reflect the separate
phases of the RFA process:

0 Conducting a preliminary review of infarmation on soil
releases;

o Conducting a visual inspection of the facility;

o Collecting additional sampliing information in the 5V: angd

0 Making release determinations. V

The first section describes the technical factors that
should be considered during the PR and VSI. The second section
describes the technical approach to obtaining addftional sampling
information in the SV for soils, and should be consulted along
with Chapter Four on conducting a SV. The final section discusses
factors to consider when making final release determinatians to
soils at the end of the RFA. .

It should be understood that JL 15 not the objective of an
RFA to identify al)l areas of contaminated suil at a facility, ancd
to require further investfgaiton for all contaminated soi] areas.
Investigators should focus on identifying sofl contamination
which, through direct contact _f humans or other potential
receptors, or by Teaching or otherwise migrating to other media
such as ground water or surface water, poses a threat to human
health and the environment. Not all soil contamination poses
such risks; investigators should only focus on areas of soil
contamination which clearly have the potential for caustng serious
environmental problems. ,

B. Scope

During the RFA, the investigator should evaluate the 1ikeli-
hood that the facility has releases to soils which pose a threat
to human health and the environment. While in most cases this
will relate to contamination from specific units, there may be
situations where other sources of soil contamination may be
impacting human health and the environment.



I11. CONODUCTING A PRELIMINARY REVIEW AND VISUAL
SITE INSPECTION OF RELEASES TO SOILS

This section presents technical information related specifi-
cally to the s0il medium to be considered when conducting the PR
and VSI. Accordingly, this section has been organized to reflect

the primary goals of these processes described in Chapters Two
and three:

o ldentify 1n? and describing potential releases to solls at
RCRA facilities; and '

6 Making a preliminary assessment of the need for and ex-
tent of sampling required.

This section presents technical details on each of the five
types of information described in Exhibit 1-1:

(1) Unit characteristics;

(2) MWaste characteristics;

(3) Pollutant migration p{thways;

(4) Evidence of release; and

(5) Exposure potentia]
In aedition, technical information is provided to he1p the inves-
tigator determine when additicna) sampling will be necessary in a

5Y to identify soil releases. Each area is discussed separately.

A. Unit Characteristics

A unit's design and operating characteristics of a SMWU will
determine to a great extent its potential for releasing hazardous
constituents to soils. Many treatment, storage, and disposal
units are designed to prevent releases to the environment. The
investigator should evaluate the characteristics of each SWMU or
group of SWMUs at a facility to determine their potential for
releasing hazardous constituents to sofls.

As with other media, the l1ikelihood that a SWMU has contam-
inated soils is largely dependent on the nature and function of
the unit. Therefore, each SWMU or grouping of similar units
should be evaluated for its potential to releasa constituents
that may contaminate surrounding sofls. The unit evaluation
should be based upon:

o An understanding of the inherent design characteristics
and features that might cause the unit to have a release
to surrounding soils;



EXHIBIT 9-1

RANKING OF UNIT POTENTIAL FOR SOIL RELEASE
AND MECHANISMS OF RELEASE

Unit Type

Surface Impoundment

Landfill

Waste Pile

Land Treatment Unit

Container Storage
Area

Above-ground Tank

In-ground Tank

Incinerator

Class I and IV
Injection Well

Release Mechanism

Releases from overtopping
Seepage

Migration of run-off outside the unit's
run-off collection and contafinment system

Migration of spills and other releases
outside the containment area from
loading and unloading operations

Seepage through dikes to surrounding
sotls

Migration of run-off outside the unit's
run-off collection and containment system

Migration of spills and other releases
cutside the containment area from
loading and unloading operations

Migration of run-off outside the
containment area

Migration of run-off outside the
containment area

Releases from overflow
Leaks through tank shell

Spills from coupling/uncoupling
operations :

Releases from overflow

Spil1ls from coupling/uncoupling
operations

Spills or other releases from waste
handling/preparation activities

Spills due to mechanical failure

Spills from waste handling opera-
tions at the well head

* The two remaining solid waste management units; waste transfer

stations, and waste recycling operations generally have mechanisms

of release simflar to tanks.
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o An understanding of the primary mechanisms by which the
releases may occur from the unit and the potential for
this ielease.

When assessing the likelihood of releases to soils from a
unit, the investigator should initially consider the relative
potential of the unit for a release., For example, an above-ground
tank located directiy on soil has a greater potential for a
release than does the same tank raised two feet above a cement
pad with adequate curbing. Exhibit 9-1 presents a generalized
ranking of the different types of SWMUs and their potential for
having releases that contaminate surrounding soils. Exhibit 9-1
also 1ists the mechanism for release associated with each unit
type.

The major unit-specific factors the investigator should
evaluate are discussed below.

1. Un1t_des1gn

The design factors of the unit, including its capacity and
dimensions, can indicate the potential for a soil release. For
example, an undersized above~-ground tank will be more susceptible
to overtopping than an adequately sized unit.

Features designed to reduce or eliminate release should aiso
be considered. Some features are better able to eliminate releases
than others. A triple-lined landfi11 with a leachate collection
system will be less prone to subsurface releases than a single
clay-lined surface impoundment.

2. Operational history

The investigator should evaluate the unit's operational
history for information which indicates that a release may have
occurred. Operational factors that may influence the potential
for a refease include:

o The length of service 1ife of the unit. Older units will
have a greater potential for a release, particularly due
to failure of liners or control equipment than newer units.

o Operational status (Active, inactive, closed)

o Operational procedures such as qroper maintenance, regular
inspections and records. A well maintained unit has less
likelihood of leaks, spills or equipment failure,

3. Physical Condition of Unit

During the VSI, investigator should examine the units for
evidence of releases ~r characteristics that could cause releases.
For example, when examining a surface impoundment, he/she should
determine whether the earthen dikes are structurally sound and
capable of preventing releases. Cracks, slumping, or Sseeps
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around the toe in the dike may show evidence that the unit's
condition may cause releases to the surrounding soils.

B. Maste Characteristics

The investigator should attempt to identify the wastes
originally contained within a SWMU or group of SWMUS during the
PR. In the RFA, the investigator should try to connect informa-
tion on waste types, unit characteristics, and evidence of soil
contamination to demonstrate the 1ikelihood that specific SWMUs
or groups of SWMUs have released constituents to the soils., This
section describes technical factors to consider when identifying
waste characteristics relevant to soil releases. It also discusses
physical/chemical properties that affect the release potential
of wastes and their subsequent transport in soils.

Information on wastes is usually available in Part A permit
applications, inspection reports, and facility operating records
reviewed during the PR. The 1investigator should compile specific
information on waste characteristics in order to assess not only
the potential for a release to soils, but also to identify the
chemical form that the hazardous constituent might take in the
soil environment, and to determine if a contaminant found in a
soil release can be expected to migrate to other media.

Constituents tend to migrate in different forms and at dif-
ferent rates in the soil medium, depending upon their properties.
Some Appendix VIII constituents are insoluble in water and bind
tightly to soil particles, thus minimizing their migration poten-
tial. Therefore, 1t 1s important to evaluate a waste's mobility
in order to determine its potential for dispersion in soils and
its tendency for transfer to other media. Releases of organics
may behave very differently than metals in the soil environment.

Hazardous metals and inorganics (e.?.. arsenic and cyanide)
may be relatively mobile. Other fnorganics and metals (e.g.,
lead) are less mobile depending upon the pH of the wastes, and
the ligands available in soil for complex formation.

The mobility of organic constituents can be expressed
quantitatively by the sorption equilibrium constant (Kd). The
value of Ky depends upon the organic content of the soil and the
constitueng-spec1f1c sofl adsorption coefficient (Koe ) e

The investigator will seldom have access to information en
organic content of soils at a facility; instead it will be more
useful to estimate the relative mobility of a constituent as
expressed by Koc. Ko values have been calculated for only a
small set of hazardous constituents; however, the octanol-water
coefficient as expressed by (Kow), can be used as an indicator of
Kd. Appendix E presents Koc and log(Kow) values for most consti-
tuents of concern. Because these values are log values, chemicals
with Koy values of more than two can be considered relatively
1mmob1?e. Values less than one are considered to be mobile.
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The volatility and biodegradability of constituents can also
be important in identifying whether contaminated soi) can act as
a transfer medium. For example, highly volatile components of a
past release may no longer be present for detection in a sampling
program. Readily biodegradable components also may not be present,

although certain degradation products may indicate that a release
has occurred,

C. Pollutant Migration Pathways

The investigator should evaluate during the PR available
information pertaining to potential soil migration pathways at a
facility. Contaminated soils can transfer chemicals to ground
water by leaching, to surface water by contaminating run-off, and
to air by the suspension of contaminated particulates. This
information will play a major role in identifying the potential
for intermedia transfer of releases during the PR,

The 1dentification of migration pathways associated with
soil releases will be most ifmportant when the soil is being
evaluated as a transfer medium. Basic to any evaluation of
pathways for soils 1s the assessment of site geology, soil type,
and climate. This evaluation relies on standard information
usually available during the PR for each site, The primary
climatic effect that should be determined is the annual rainfall.
Sites located in regions with high annual or seasonal precipitation
will have a greater potential for releases to spread through the
soil or to the other aqueous media. Conversely, very arid regions
may be susceptible to wind-borne distribution of contaminated
soil particulates.

The investigator should evaluate the site's topography and
look for low lying areas where spills may collect. He/she should
also estimate the proximity of the unit 1n question to surface
water, particularly locations within flood plains.

The underlying geology of a site should be determined in
order to evaluate the potential of soils to transfer contaminants
to that medium. Soil characteristics that are to be evaluated
are dependent upon underlying geology.

The determination of site-specific soil characteristics wil)
be useful when determining the 1impact of a potential soil release.
Soils are characterized by particie size, ranging from large sand
particles, to silt, to the small clay colloids. Loams are soils
where these particles are found in various percentages. Releases
will be distributed through sandy soils more readily than through
clays. Clays usually have an associated attraction for certain
chemicals since they are weakly ionized,.

The organic content of soils will also affect their ability
to bind or biodegrade certain chemical releases. This informa-

tion 1s available for most sites from USGS or State Soil Conserv-
ation Service sofl maps. Interpretive data are usually available




along with the map. General information will often be included
on the depth of a soil layer.

0. Evidence of a Release

During the PR, the investigator should examine available
sources of information to identify evidence that constituents”®
have been released to sofls at a facility. The investigator
should evaluate both direct and indirect evidence of release
during the PR, Chapter Two outlines general considerations on
looking for evidence of releases.

The VSI is particularly useful for 1dent1fyin? releases to
soils. Stressed vegetation can indicate the 1ikelihcod of a soil
release. Direct evidence of soil releases includes:

o Evidence of oiliness or slick on soils; and
o Discoloration from background soil color,

Direct evidence of a release may also include official
reports of prior release incidents, such as a major tank leak
onto the ground. Indirect evidence of a release to soils may be
provided by ground-water monitoring data that show contamination.
When the investigator identifies indirect evidence of this type,
it may be possible to determine the source of the release by
evaluating the pollutant/soil migration pathways and the waste
characteristics at the facility. Soil sampling data may exist at
some facilities, although this will not be 1ikely, since there
are no requirements for soil monitoring.

There are likely to be instances of soil contamination that
cannot be linked directly to units at a facility. Areas that
were used to handle wastes in the past but are now unused may
have contaminated sofil.

E. Exposure Potential

The investigator should evaluate available information on
the location, number, and characteristics of potential receptors
that could be affected by releases to soils at the facility.
These receptors inciude human populations, animal populations

(particularly any endangered or protected species), and sensitive
environments,

While it 1s not within the scope of the RFA to estimate the
risk associated with a release to soils, it is important to iden-
tify any potential for direct exposure to the release. Informa-
tion on the potential for direct exposure include:

o The security of the facility. Is access to the site
prevented by adequate fencing or barriers?
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o The proximity of the unit/facility to children, specifi=
cally te schools and play grounds.,

If the migration of chemicals from soil releases to other
media has been identified, the sections in this Guidance on
releases to those media should be refered to in order to determine
exposure potential to constituents released and transfered to
other media.

The 1nvest1?ator should evaluate the severity of the release
to soils along with the potential for direct exposure., If receps=
tors are currently being exposed to highly contaminated sofls or
have a high potential for being exposed, the investigator should
consider recommendiny immediate corrective measures to l1imit
access and direct exposure.

F. Determining the Need for Additional Sampling

The investigator may not be able to determine whether a
release to solls from the unit has occurred, since existing data
may be unavailable or fnsufficient. In cases where historical
information and visual observations are not adequate to determine
if a release from a unit to soil has occurred or is 1ikely to
have occurred, he/she should consider whether additiona) sampling
and analysis would help make a determination. 1In this section,
we present: ‘

(1) General information on factors to consider in deter-
mining the need for additional sampling information;

(2) Factors to consider in selecting sampling parameters;

(3) An example to 1llustrate this discussion.

r. General Information on Determining the Need for Sampling

. $0i1l1 sampling during the SV will generally be confined to
surface soills or to shallow coring using hand equipment., Because
of the relative ease in obtaining soil samples, in some cases,
soil sampling may be used to obtain information on releases to
ground water where existing wells may not be adequate and new
well placement is beyond the scope of the RFA.

The following are situations where soil sampling data could
be useful:

0 Visual examination reveals an area at a facility where
unspecified wastes were applied in liquid form for several
years. Facility is situated on sandy soils with rapidly
moving ground water, with nearby drinking water wells
located apparently downgradient, Sampling data would
reveal presence of and types of constituents 1in the soil,
which if positive could trigger additional ground water
investigations.
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0 6round-water data downgradient from an above~-ground tank
indicates contamination from its wastes. No record of

0 Drainage patterns show that runoff from a landfill tends
to collect in a 1ow lying area. Constituents expected to
be released sorb to sofls and contamination of the ryn-
off can be verified.

2, Selection of Samplinngarameters

Knowledge of the wastes that may be potentially released from
t is the starting point when identifying sampling parameters.
However, many SWMUs have incomplete or no data on the wastes
deposited over time. When Tittle is known of the wastes managed
in the unit, GC/MS scans for volatiles, acid extractables or
base/neutrals become a good starting point when selecting param-
eters for analysis in soils.

Metals are also of concern under RCRA. If a waste source is
hazardous duye to EP Toxicity, the metals of concern are a smaller
subset: arsenic, barium, cadmium, lead, mercury, selenium, and
stlver. The following metals precipitate readily under many .
naturally occurpring conditions and may be detected in soil ana)-
ysis: cadmium, lead, nickel and zinc,

The volatile GC/MS scan identifies chemicals that are charac-
teristic of solvents and lighter petroleum products., Because
they are volatite, they can evaporate from soil releases into the
air. Evidence of these chemicals may be difficult to obtain 1in
older releases. BT

The acid extractables (f.e., phenols) may be present in
heavier petroleum feed stocks and certain ipdustrial rocesses
(e.qg. pentachloropheno) from wood preserving). Phenol .and the
mono-halogenated phenols biode?rade in a sof1l environment.

s ;

Pentachlorophenol is very persistent.

A1l monitoring data should be coordinated with the unit
specific information available on the potential for constituents
to be released to soils and the investigator's professional
Jjudgment,
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ITT. COLLECTING ADDITIONAL SAMPLING INFORMATION IN THE SV

This section presents technicail information related specifi-
cally to the sofls medium to be considered when collecting addi-
tional sampling information in the SV, Accordingly, the informa-
tion presented here should be used to help the investigator meet
one of the primary goals of the SV:

0 To collect additional sampling information to fill data
gaps identified in the PR and VSI.

For eackh sampling method discussed, this section describes:
1) general situations where it is appropriate to employ a specific
technique, 2) technical information on how to conduct the sampling,
and 3) specific details to be considered when evaluating the
sampling results. This section does not provide the actual SOPs
on th? sampling techniques. However, it references relevant
manuals.

The chofce of appropriate sampling methods will have & large
impact on the cost and usefulness of the SV. The investigator
should be confident when developing and reviewing the sampling
plan that the procedures chosen will meet the objectives of the
RFA, while not resulting in the collection of unnecessary data,
We discuss soil sampling at surface, shallow depths, and spectial
cases where deep samples are warranted.

A. General Information on Selecting Sampling Locations

The investigater should use best professfonal Judgment 1n
determining appropriate locations for soil sampling. During the
visual site inspection, pertinent topographic features should be
located. These features include drainage patterns, fill areas,
erosional and depositionals areas. Any surface run off, seeps,
springs and the proximity to surface water and wet areas should
also be noted. Releases from a unit will seek the lowest area.
Such low spots may be depositional areas for any released chemicals
and would be the best location to start an¥ subsequent samplin?.
Topographic maps are helpful. Strategically Tocating the sampling
areas should minimize the number of samples necessary a { the
effort for their collection,

After identifying the areas designated for sofl sampling,
the exact location of the sample area and the specific sample
location should be recorded on a site map. Soil sampling will bpe
generally completed by using surface samples and hand equipment.
Surface soil sampling should be conducted in depositional areas
since these areas tend to have higher concentrations of released
constituents. This is valuable for the screening function of the
RFA, but these levels are not indicative of the overall area
conditions. The extent of a release will be determined under the
RFI.
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The depth of the sample (e«g., surface, one foot below
surface) should be recorded in a field log book. When identify-
ing metal constituents from a release, 1t may be important to
consider sofl type since many have natural background levels of
certain heavy metals.

B. Sampling Methodology and Evaluation of Results

Soil sampling will usually be done using hand equipment such
as stainless stee? spoons, scoops, shovels, hand auger and small
diameter push tubes, This equipment is available for sampling at
shallow depths; however, when soil 1s difficult to penetrate,
even shallow sampling may require power equipment such as augers.
Shelby sampling tubes or thin wall push tubes can be used by both
hand and power equipment. Stainless steel components are recom-
mended for these tubes. Soil samples are extruded from the tubes
for logging and for selective sampling. Tve tubes can also be
capped and sent directly to the laboratory for analysis.

Surface sampling of soils can be done with a stainless steel
Spoon or scoop. Grass, leaves and other debris should be scraped
off the surface prior to sampling. Shallow samples can be col-
lected by digging a hole with a shove) or post hole digger, then
removing all loose soil from the hole and sampling with a stain-
less steel spoon at the desired depth. For densely packed soils
or deeper soil samples, a soil auger may be used, The sample is
extruded and 100 to 200 grams of the sam le 1s transfered to a
250 ml container, A label is attached with required information
and the depth of the sample, and fts location is recorded in the
field logbook, . .

3011 samples are collected in wide~mouth glass jars equipped
with Teflon-lined screw caps. These sampies require no preserva-
tion or refrigeration. Tape the 1id securely and mark with
collector's initials. Carefully pack the samples with the appro-
Priate chain-of-custody forms. Chapters six and seven of the
'Revised Draft Protocol for Ground-Water Inspections at Hazardous
Waste Treatment, Storage and Disposal Facilities" October 1985,
are a good reference for these $011 sampliing techniques., Charac-
terization of Hazardous Waste Sites - A Methods Manual, VoTume

IT. AvaiTabTe SampTing Methods 1% also a good reference for more
detaTT on sol! sampTTﬁg'fecﬁniques.

If 1t 1s necessary to sample soils at depths greater than 18
inches, sampling with power equipment can be done, It may be
important to sample at lower depths when the release is very
mobile and not of recent occurrence. The investigator may suspect
that the release has moved several feet below the surface and
that surface sampling may no Tonger show evidence of the release,
Split barrels or piston«type samplers will be most useful in
these situations. These methods are based on ASTM D1586-67(1974),
“Method for Penetration Test and Split Barrel Sampling of Sofls™,
and ASTM D1587-74, Thin Walled Tube Sampling of Soils.
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The sampling of soils at depths greater than 4 feet can be
accomplished by the use of test pits and trenches. The size of
the pits and trenches wil] vary, but should be large enough to
permit the entry of personnel, under strict safety requirements.
The excavation of the pits is performed most commonly by a back-
hoe. Because of the equipment invo’ red, sampling from a pit will
seidom be appropriagte in the RFA, a .ough this method may be
applied 1n certatin circumstances when it is valuable to make a
visual in situ tnspection. This technique may be applied 1in

Once the pit or trench has been opened, 1t should be stabil-
1zed by sloping the walls or by the use of shoring material,
Sampling then occurs at designated spots by using scoops, shovels
or hand augers. Al1l pertinent information on pit location and
sample location within the pit should be recorded in the field
logbook., Photographs are a valuable aid when fdentifying thre
exact location of a sample within a pit or other subsurface
visual evidence of contamination,

The exact depth and construction of a test pit should be
designed by a field geologist or soils scientist, Sufficient
space on site should be maintained for placement of removed
material, After sampling, backfill material should be returned

to the pit under the direction of the field geologist or soils
scientist.

IV. MAKING A RELEASE DETERMINATION

The final task in the RFA is to make determinations of release
potential throughout the facility and to make recommendations for
further action to address potential releases. This section
summarizes information that the investigator sh».ld consider when
making release determinations for the soils med,..

Chapter Four pfesents the génera] procedure to be followed

when making release determinations at the end fo the RFA. This
involves:

0 Evaluating sampling results from the SV;

o Integrating facility information gathered in the PR,
VSI, and SV to determine the likelihood of release at the
facility; and

¢ Making final recommendations concerning the need for
further investigations.

The investigator should rely upon his/her best professional
Judgment and available information when making determinations as
to whether or not contaminated sofls pose a potential or actual
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threat to human health and the environment. Further investigations
should be required if it s determined that exposure of receptors
1s occurring or is 1ikely to occur through direct contact with
contaminated soils, or 1f there {s a 11kelihood that contaminated
soils are causing contamination of ground water or other humin
health or environmental problems.

Exhibit 9-2 1s a checklist that should help the investigator
evaluate specific factors to identify releases to soils and to
determine the effect on human health and the enviraonment. When
tdentifying releases, the investigator should consider the series
of characteristics described in the chapter and highlighted in
the check Tist that determine the potential for releases to sofl
from units of concern, These characteristics include: the unit
type (e.g., above ground tank), the unit's contafnment systems
(e.9., l1iners), and the unit's design capacity. Also, factors
such as the unft's age, condition, the quality of its operating
procedures, and whether or not the unit has a record of compliance
problems may indicate the potential for a release.
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EXHIBIT 9.2
CHECKLIST FOR RELEASES TO SOILS

Identifying Releases

Potential for Soil Releases from the Unit

0 Unit type and design

-

Does the unit type (e.g., landbased) indicate the potential
for release? ‘

Does the unit have engineered structures {e.g., liners,
proper construction material) designed to prevent releases?

o Unit operation

Does the unit's age (e.g., old unit) or operating status
(e.g., inactive) indicate the potential for release?

Does the unit have poor operating procedures that increase
the potential for a release? '

o0 Physical condition

-

Does the unit's phvsical condition indicate the potential
for release (e.g., lack of structural integrity)?

o Site characteristics that affect the ability for sofl to act
as a transfer media

Is the soi: particle size large (e.g., sand) such that the
migration of releases through the soil can readily occur?

Is the soil high in organic material that may either bind or
biodegrade certain chemical releases?

Is the soil layer shallow (e.g., less than six feet)?

Is high annual rainfall characteristic of this climate?

Is the unit Tocated near a body of water (e.g., in flood
plain)?

Is runon and runoff from the unit controlled?
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APPENDIX A
SAMPLE RFA REPORT OUTLINE

I. Conducting the Freliminary Review

A,
B.
c.

D.

Facility Waste Ceneratior end Manufacturing Proceas Description
Genaral Background on Eavironmental Setting ,
Locations and Chavracteristics of SWMUs and Other Potantial
Areas of Concern
l. Facllity Map Ideatifying $WMUs and Potential Areas of Concern
2. SWMU Information (for each SWMU or location of concern)

a. Unit Characteristics

b. Waste Charactaristics

Ce Pollutant Migration Pathways

de Evidence of Release

e, Exposure Potential

Identifying Data Gaps and the Need for Additional Owner/Operator
Information -

IT. Conducting the Visual Site Inspection

A,
B.
c.

I1I. Condu

A.
B.
.c.
D.

APPENDICES

A.
B.
c

DO
E.

Deascription of VSI Activities and Observations

Update SWMU Information Based Upon VS1 Results
Conclusions and Recommendations for Further Action at Bach
SWMU/Location '

1. No Purther Action

2. Conducting a Sampling Visit

3. Conducting a RCRA Facility Investigation

4, Implementing Interim Measures

cting the Sampling Visit

General Description of Sampling Objectives

Sampling Plan for SV

Results of Sampling Visit ‘

Conclusions and Final RFA Recommendations for Further Action at
Each SWMU/Location

Visual Site Inspection Logboak
Photographic Documentation of VSI
Sampling Viait Logbook
Photographic Documentation of SV
Sampling Visit Safety Plan
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RFA INFORMATION SOURCES

This appendix provides details on the many sources of information wheih may be
useful during the RFA, particularly the preliminary review. Most of thesa sources
will be reaadily available to Ragional/State staff. Thig section provides a brief
description of the contents of each source and information on how to obtain them,

I. RCRA Sourcal¢.~..........................o..-.-............-..;.-.- B-1

1. Permit Applicationa.sesevseacssscasssncasssoscscesrnsnssssscnsnas B~-1
2. RSI #3 Submission (SWMU Re.pona‘)l.llonoli...‘QI.OII...!O.I..‘. B-1
3. Compliance Inspection Reports/Information from

EnfGICIﬂﬂnt Orderl..-......oo.....-..-..-.o..o--............... 3*2
4. Exposure Information ReporC.cesccscnsccsscoencscvasesrsosossascos B-2
5. Other RCRA SOUTCEA.c.rvovscssvacscosonssnessssssnsonrsstotanson B-2

III CERCM saurce.'.......I..I..l.....'..‘...l...I!QII..I......"O...... B-z

l. mncu PAISI Rgportaﬁ-.'.....‘...........I’..‘.....-........... ‘"2
2. ns mcm‘utation.'..'....ﬂ.’.."..................'......'.... 3-3
3. CERCLA RI/FS Studief.cevssescconocssssscsusessstnsnnassansnence B4
4. CERCLA 103(C) Notl1ficatioNBecesovaceascsnsonconcscsancssnscvesca B4

1I1. Other Federal Environmental Program SoUTCeB.csvesscsscsssossscesusne B=4

1. NFDES Permits and Permit AppliCItiD“’aooo-ooao-oo-ou.-o.ooooo-o B=-4
2. Clean Air Act Permits and Perwmit ApplicationB.ccsecccsveseessse B=d
3. TSGAIOS“A I“sp&cti@“‘.-nou-oa-ooo-ooolooooonono-ouo.ooueoo-oooo B=-5
4. Departunent of Defense Installation Restoration

Progran (IRP) R‘pott'...".‘-..“......‘...‘.‘.......I....ﬂ.'.. B‘S

IV. Other "13c.11‘ne0“s sourc‘!tsaooono.ono'ooooo.onoo-.o-oto;ooi‘.t... 3‘5

1. Aerlal Photograthc.--..-...--.........................--...... B-5
2. State/Local Wall PermitBesceccnsoncssocrsnsosccnosnassasnssssasns B-6
3. U.S. Geological Survey and State Hydrogeologic MapS.sccessnsoss B=6
4. UQSQ gﬁil CohBQTVltiun serViCQ Soil Hﬂp.ooilocituno.p..-....... ‘“7
5. GEHS (Graphical Elp0lur£ Hodeling sy’tﬂ‘)oooo--oo.ooo-oo.o.-ooo 3-7
6. Hunic1pﬂ1/cau“tyl01ty Public Hﬁalth Age“c1"|oooooonoouooca..-o B‘7
7. Stltlfcounty ROld COmni.sion.OOIIOQQIO0.0..0...'......0.'...... 3‘7
B Utflitid@mecscernossvasonoosvensevsonssnsesnssacsasnascvtasonconses R-8
9. Local Aifport';“ﬁﬂ:hﬁr BUT@AUS cavssrsssaenscenonassnnsonnsscssone -3
10. Hatutalilts/Environuental Orgnnizationl...-.....-.-............ B-=8
11. Eﬂployeeﬂo..-...............-.....-.-....................-..... B-8
12- COIICgeﬂjuniVerﬂitie‘on.a.oono.naonlon..nou.-a--.tio..oo-|¢ouno B—S
13, Interviewa With Local Re3identsg.vesccuseconcscsassssscconansssnns B-8
14, Standatd Reference Textﬂunooosoooo-ao--nonootoa...tlaoontoco-oa B=-9



RFA INFORMATION SOURCES

I. RCRA Sources
l. Parmit Applications

Pzst A potifications and Part B applications for permits contain a sizable
amount of {nformation on the facility design and physical characteristics of the
surrounding area. This information will sowetimes apply to both unregulated
releasas from regulated units and reieases from unregulated ("old”) units, and
should prove invaluable at many facilities in sssessing the potential for old
units to contsminate ground water. If the facility {s seeking only an above-
ground storage facility permit, however, the permit application dats say not
provide much information useful in evaluating an "old“ landfili,

Part B applications msy not characterize the lower aquifers if they are not
connected to the uppermost aquifer. If the application datz are inadequate to
properly assess the impacts to ground water, the information may nsed to be
developed through other sources discussed later.

In addition to relevant data on the facility as a whole, the permit applica-
tion also provides information that can be used to evaluste the potential for
unregulated releases from regulated units, specifically surface water and air
releases. Most of the pertirent data relate to the design and maintenance of the
unit will be contained in the application. Part B permit spplications for land
disposal facilities will also provide information on whether actual releases
have occurred. o

It is important to evaluate well placement when reviewing ground water
monitoring data for regulated units. In some cases the location of existing
moritoring wells may make it diffficult to determine if contamination results
from the regulated unit, an unregulated unit, or both. Raview of the analytical
deta must be coupled with data on well location and ground water flow to posi-
tively identify the source of the observed release.

The Regional offices and/or the State offices will have copies of the
permit applications for the facilities within their Juraidiction.

2, RSI #3 Submission (SWMU Response)

The data submitted in response to the Reauthorization Statutory Interpreta-
tion (RSI #3), dated Pebruary 5, 1985 from Jack W. MeGraw, should provide infor-
mation on the type and location of SWMUs, and information on the quantities and
types of wastes disposed in the SWMUs. These submissioas, however, may be incom~
plete or inaccurate, and should not be reliad upon solely to i{dentify and charac-
terize SWMUs, In many cases, the owner/opsrator was unclear which units to
consider SWMUs, and the historical information on wastes disposed in them may not
have been readily available to the owner/operator.

The SWMU response will be ivailable to Regional RCRA personnel.



3.

Compliance Inspaction Reports are available for most RCRA facilities.
These raports contain useful information on site aanagement practices, monitor-
ing dats, and unit conditions and should halp in identifying problea unita and
releases for possible sampling. Couprehensive monitoring evaluations (CME's),
which evaluate ground water monitoring systems at the facility, may provida an
indication of whether prior relesses hava occurred at the facility, Prequent
violations of aperating standards may indicate prior releases. Some RCBA in-
spection reports will contain detailed information on the management practices
at the faciliity, suggesting the wastes most likely to ba found on site.

Enforcement actions at facilities may result in enforcement orders. Re-
ports of these actions may provide useful informsation on releasss at a site,
In many cases, the investigstor may be able to obtain information on unregulated
units from results of investigations required in enforcement actiona,

These reports will usually be kept on file in Regional and State offices
with jurisdiction over the facilicy.

4. Exposyra Information Report

The 1984 Hazardous and Solid Waste Amendments requira owner/operators to
submit an exposure information report (EIR) to describe the likelihood of expo-
Sure resulting from waste disposal activities. Only facilitiss weeking operat~
ing permits for landfills and surface fapoundments are required to subait EIRs.

EIRs will be available at Regional/State offices for facilicies within their
Jurisdiction, .

L Othqr RCRA Sources

Sevearal additional RCRA sources may provide useful information during the
RFA, These sources will all be on file at the Region/State office for facili-
ties within their jurisdiction.

Biernial report

Opersting log

RCRA waste manifest
Notice to local authority
ACL requests

0 00 e

11. CERCLA Sources

1. CERCLA PA/SI Raports

Almost 15 percent of the taciiities s¢eking RCRA Part B peraits have re-
celved CERCLA inepections. The site inspection reports for thase facilitiea
can provide a considerable amount of information on facility and unit design
and mansgement, vaste characterization, and pollutant disperaal pathways,
particulsrly for SWMUs and fnacti{ve units. They may 2lso have limited informa-
tion about target populations. The exact smount of information provided in
each report will depend on the amount of {nformation available at the time the
report waa completed.

B=2




The CERCLA SI report is likely to provide scue information for the follow~
ing categorias: .

o Pecility design/managemant practices
== Listing of SWMU operations, faeilicy layout;
== Discussion of conditions of identified SWMUs; snd
= Dedign spacifications for SWMUs (when available).

0 Waste characteristics
== Type and jquantity of waste received to the extent known

o Pollutant dispersal pathways
== Analytical data on "observed releases” from the facility;
== GCeology, topography, hydrogeology, climate of the area (1f unit could
ba releasing to ground vater);
== Climatic data (e.g. precipitstion, wind data); and
== Facility topography as it relates to surface drainage patterns.

o Raeceptor characteristics
= Size and characteristics of nearby populations and sensitive environ-

mants potentially exposed through air, surface water, and ground
water routes.

In sddition to reviewing the final SI report, the parson conducting tha RCRA
preliminary assessment should also examing the CERCLA site file. These files

contain supplementary informstion used to evaluate the site under CERCLA, Thase
files include such items as: '

o Tield log book for the SI

o Trip reports for tha SI

o Records of communication

o HMiscellsnaous historical dats/reports

Except for the first item, the exact contents of the fila will vary depend-
ing upon the type of information available and the dats collection procadurss
used at the time of the CERCLA SI.

The CERCLA PA/SI raports will be on file in the Superfund division of
Regional/State offices with Jurisdiction over the facility.

2, HRS Documentation

Some subset of the eites that hava undergone CERCLA PA/SIs have been scored
using the Hazard Ranking System (HRS). Information on target populations and
sensitive environments should be savailable for each of the routes scored. The
most frequently scored routes are surfece vater and ground water. This document
may identify potential locations of concern for the RFA, though it may not
be coaprehensive.

The Regional CERCLA program offices have copies of all CERCLA HRS Teports
and files.



Again, some subsat of the sites that have baen given an HRS score will have
been subject to a ra-ndtnk investigation/fassibility study (RI/P3). If so, these
reports will charscterize in gresat detail: air, surface water, ground water and

soil contaaination, as well as populrtions actually or potentially affected by
thase relaases.

The Ragional CERCLA program offices have copies of all CERCLA RI/FS reports
and filee,

4. CERCLA lOSqu Notifications

Some sites may have information available on wastes disposed of at the
facility from a CERCLA 103(c) notification, which provides information on all
reportable quantities. In the early stages of the CERCLA program, owners or
operators of wvaste management facilities and transporters were required to
notify EPA of places where CERCLA hazardous substances had been disposed. EPA.
ravieved approximately 9000 notifications reprasanting approximately 2000
sites, after accouniing for redundant reporting. 1If the faecility filad a CERCLA
103(c) notfiiication, and no other source of information is available, this
source may provide a record of past disposal operations, such as information on
types, locatiocns and volumas of waste disposed.

The reviewer should contact the Regional CERCLA coordinator to ses if a
CERCLA 103(c) notification exists for the facility.

II1, Other Federal Bnvironmental Program Sources

1. NPDES Permits and Permit Applications

The National Pollutant Discharge Elimination Program (NPDES) regulstas the
discharge of all pollutants into the waters of the United States. Many RCRA
facilities also have NPDES permits for their wastewater discharges, and will
have submitted permit appiications end usually received permits. These parmit
applications may provide a large amount of detail on the typas of waste generated
at the facility, and some historical dats on how these wastes wara disposed in
the past.

The investigator should contact the Regional or State NPDES office in order
to obtain copies of pertinent perr.its and/or permit applications.

2, Clean Alr Act Permits and Permit Agglicntionl

Some RCRA facilities will have air emiasions requiring stationary source
controls under the Clean Air Act. These permits and perait applications may
provide useful information on waste generation at the facility. The baghouse
enission control dusts from some facilities (e.g., secondary lead smelting .
facilities) are listed hazardous wastee and must be disposed in accordance with

RCRA. The Clean Alr Act permite and permit applications should be consulted at
the appropriate facilities. ,

The investigator should contact the Regional/State air permitting office
for information on permitting at these facilities.
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The Toxic Substances Control Act (TSCA) ragulates the disposal of PC8s and
PCB equipment. In some cases the tesponsibility for conducting TSCA inspections
is merged with the RCRA inspection progras. In other cases, thase inspections
are conducted by & different wnit within EPA. TSCA inspection files msy have
useful data on how much and where disposal and storage of PCBs has taken place
at a particular faeility.

The Occupational Safety and Health Administration (OSHA) inspection reports
way identify the types of materials handled by a facility and may also establish
vhether the owner or operator has a history of violaticns. Violation histories

can indicate & facility's propensity for releases that might be subjact to cor~
rective action, ‘ '

For information on TSCA activities at a facility, the investigator should
contact the Regional toxic substances office. For information on OSHA inspec-
tiona, the invcltigltor should contact: ‘

Occupational Safety rnd Health Administration, Pederal Agency Progranms
202-523-6027 C

/

4, De rtment qfrnpfcnln Inatallation Rnl:oratiqu Program Ilg Rg_ort-

The Department of Defense has been conducting & corrective action program
at ite facilities, entitled the Installation Restoration Program (IRP), for
approximately ten yesars. This progras was developed to characterize and remed-
iate contauwination at DOD faciiicies, and is similar to the Superfund program.
The IRP program is organized into four phases: Phase I, which is sipilar to
the RFA; Phase 1I, which 1s similar to a CERCLA Remedial Invastigation; Phage
III, which 1s similar to a CERCLA Feasibility Study; and Phage IV, which 1s the
design/construet phase of the prograam.

All DOD facilities should have a completed Phase I report, which will be
very useful during the RFA st thesae facilities. Many of the facilicies 11
also have a completed Phase II report, vhich will alao be of graat use during
the RFA. Each branch of the armed forces has a separate office coordinating

their IRP work. The invascigator should contact the following offices in order
to obtain copies of IRP reports:

© U.5. Alr Force: Occupational and Environmental Health Laborstory (OEHL)
o U.S. Army: U.S, Aray Toxic and Hazardous Materiais Agency (USATHMA)
© U.8, Navy: Naval Pacilities Engineering Command (NavFEC) .

IV. Other Miscellaneous Sources

1. AnriallPhotogrnghx

Aerial photography, especially histovical sarial photography, can be a
valuable tool in a prelimary ascessment. Historical serisl photography can
provide the following types of information:

© The location of past disposal units;
0 The location of relesses;
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Evidence of existing or past vegatation stress;
Potential routas for contasination aigration;
Location and numbers of target populations; and
Land usa in ths area.

(- J= - -]

A nusbar of RCRA sites that were evaluated under CERCLA have had both
historical and recent asrial survey analysis. 1lhe RCRA reviewer should contact
his/her regional coordinator for aerial photography. These coordinators have
access through ORD/EMSL/LV to an index of sites that have had serial photo-
graphic analyses.

If an historical analysis and curreat overflight do not axist, thay can be
requested through the regional coordinator. EMSL has & computerized system
which accesses the major sources of extensive sarial photography including
libraries, archives, and the U.S. Geologic Survey. EMSL can use this to order
coples of the photographs, analyze the photographs for relevant features and
prepare & bound copy of the anglysis. In most cases, historical aerial photo-
graphy will suffice for the purposes of the RCRA RFA.

The usefulness of current asrial photographs {s more limited. They may be
able to identify vestiges of old disposal practices, current vegetation damage,
and surface drainage patterns. Infrared photographs may be useful in {deatify-
ing areas of strained vegetation. They can also accurately locste target
populations. However, much of this information may be readily ascertainable
from a visual inspection of the facility. Accordingly, requasts for overflights
should be requested only when there are no other sources of the data..

2. Statollnccl well permits

Most states require well drillers to obtain well installation permita.
Thia source, if available, can provide tha most reliable information on the
number of housaholds using well watar in a particular area. These offices can
ofcen identify the aquifer from which individual wells draw and the construction.
of indi{vidual wells, including diasmeter. This information can also help in
identifying the closest downgradient wells that have the appropriate well
construction characteristics for sampling.

This information is usually kept on file in state environmental program
offices, or may be found at county public works departments.

3. U.S. Geologic Survey and Stste Hydrogeologic Maps

The U.S. Geologic Survey (USGS) and state geologic surveys may have detailed
maps characterizing the hydrogeology at locations of RCRA facilities. Many of
these maps will supplement the ground-water characterization found in Part B
applications, and for storage and treatment facilities, may provide the most
available source of hydrogeologic information.

The USGS also has a series of geological atlases providing data on geology
and soils. These maps can cover areas as small as one quadrangle (a 7.5 minute
map), which is spproximately 6 by 8 miles. These mape can also provide data on
solils and rock types underlying facilities which may be helpful {f data provided
by the applicant are incomplete or unavailable. This may be especizlly useful
for evaluating larger facilities.
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USGS hydrologieal WBeps provide information on ground vater yield, soil
transmissivity and locstion of USGS welle (for monitoring water levels). This
type of msp way assist the reviewer in understanding the relationship betwaen
land based units end depth to ground water, location of ground water racharge
Aress, prevailing regionsl flow, and ground watar discontinuities (if the ownar
or operator has not elready provided this type of information). Thasa maps are
also aveilable for areas as small as 1-1/2'.

Theee maps can be obtained by contacting the local USGS office, or in the
case of state maps, the local state survey office. '

4, U.S. Soil Conservation Service Soil Ma s

U.S. Department of Agriculture Soil Conservation Service (SCS) offices BAp
soil types and permeabilities at a resolution extending down to 2 acres in somas
cagez. These maps typically characterize soil type to a depth of six feet, and
the backup information used to develop these maps may evaluate soils to greater
depths. This backup information is also available through the local SCS.

S. GEMS thnghical Exposure Modeling Szltcnz

EPA has access, through each of the regional offices, to a computerized
system with the capability to identify the number of individuals within a
apecific radius of a facility. This systeam is readily availeble and can provide
reliable {informstion on populationa potentially at risk from air relcasaes.

When coupled with deta on ground use patterns, it can als0o quantify target
populations drinking ground water.

6. Municipal/County/City Publie Health Agencies

Huniclpal/county/ci:y public health agencies or departments can provide a
wealth of information on the typee of units locatsd at a particular facilicy
and the wastes routinely received at the site. Fire marshalls can provide
information on the nature of any fires or explosions that have occurred at the
facility. Information on incidents and site fanagement prnctices can ssaist in
determining 1if any releases have occurred or are likely to secur 48 & remult of
poor facility management. Thess sgencies maintain their records and files for

a number of years and often pravide the only other source of information on
“old” units. "

Even if these files contain ittle information, employees who have worked
vith the local agency or fire department for a number of years, often know a
lot sbout the site or wher~ to obtain additional information,

7. State/County Road Commissions

Core samples of soils and rocks underlying a proposed road are often
anglyzed during the engineering and planning stages of rosd construction,
Records of these analyses are usually retained and available through most
State/County road commissions. This {nformation can provide useful data, where
none or little are octherwise availsble, to avaluate the potential for contami-
nants to migrate through sofls and ground water, and possibly to detarmine
where to sample. This source will not be used routinely during the RFA.
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8. U ”t L 1]

Utilities may de able to provide extremsly raeliasble and up-to~date popula~-
tion data, They can identify tha number of households using public water sup-
plies, both ground water and surface water. They can also identify the loecation
of public water wells and {ntakes. This information is necessary not only to
deteraine the affected population but nway also help identify possible locations
for sampling. It will not usually be necassary to use this source during the RFA.

9. Local Airports/Weather Bureaus

2 These organizations maintasin accurate historical records of the local cli-
wate. Thie information is essential in evaluating the potantial and direction
that contaminants could migrate through the air and the rate that contaminants
could migrate through the ground water and surface vater routes. Contaminants
can be expected to migrate faster through the ground water {n areas with higher
precipitation. Wind direction(s) is essential in identifying downwind targets
for air relesses. Temparaturs is essential to evaluate the propensity for
materials to volatilize. The amount of rainfall, especially during peak pariods,
can also i{ndicate the likelihood that contaminants will migrate overland to
surface water.

10. Raturalists/Environmentsl Or anizations

Local environmental groups can provide information on the presance and
location of wildlife and endangered species. They often have sccess to indi-~
viduals or information which can identify the nesting grounds for animals.
They can also identify any other sensitive environments, '

l1. Employees

Employees at the facility, both current and former, way ba shle to provide
information on facility design and management as well as informstion on the
types of wastes received at the facility., It may be difficult to obtain owner
or operator permission to interview current employesa. For former enployees,
it may be difficult to identify & knowledgable and reliable individual, When
interviewing former and current employees, the investigator should be sure to
understand the employee's motivation for providing the {nformation and should
find out why former employees no longer work at the facility.

12, Collcgos/Univgrlities

The biology departments of local colleges and universities may have informa-
tion on the location of sensitive environments. In some cages, graduste student
raports and publications have carefully mapped the location of neating grounds
and migratory pathways. Such studies can be valuable in identifying the impact
of raleases on target environments. The geology or agriculture departments of
local colleges and universities may have information characterizing the local
geolegy and hydrogeology. This can {nclude maps of the area and studies evalu-
ating the permeabilities of soils.

13. Interviews with Local Residents
*‘_m—-ﬂmm
As a last resort, locsl residents can be a source of Information on a

facility. Sometimes, long~term residents know a considerable amount about the
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kind of oparations conductead at a facility and the type and amount of waste
receivad at a facility. 1In genersl, this cource of information should be
aveided to prevant any undua or prematura alarm.

14. Standard Reference Texts

Chemical Fate and Transport Information

1. U.S. EPA, Water—Relsted Envirommental Fate of 129 Priority Pollutants,
EPA-440/4=79-029a8b, 1979.

2. U.8, EPA, Aquatic Pate Process Data for Organic Priority Pollutants,
EPA~-440/4=8]1~014, Dacambar 1982.

3. Weast, R.C., ed., CRC Bandbook of Chemistry and Physics, 6lst ed.,
CRC Preas, 1981.

4. ICF, Inc., Draft, Superfund Public Health Evaluation Manual, Prepared
for U.S. BPA, Office of Emnergency and Remedial Responsa, December 18,
1985,

Ground~Water fiydrology and Monitoring Well Conatruction
1. Preeze, R. Allan, and John Cherry, Groundwater, Prentice-Hsll, 1979.

2. U.S5. BPA, Office of Waste Programs Enforcement, RCRA Ground=Water
Monitoring Technical Enforcement Guidance Document, Draft, August, 1985,

3. Johmson Division, Groundwater and Wells, Znd +d., 1986,

Hazardous Waste Site Charactarization, Sampling, and Analysis

1. U.S. EPA, Eavironmental Monitoring Systems Laboratory, Characterization
of Hazardous Waste Sites—A Methods Manual, Volume I-Site Investigations,
Volume II, Available Sampling Methods, and Volume III, Available Laborator
Analytical Methods, EPA/600/4-84/075, April 1985. ‘

2. U.S. BPA, Office of Emevgency and Remedial Responss, Guidance on
Remadial Investigations Under CERCLA, May 1985.

3. U.S5. EPA, Test Mathode for Evaluating Sclid Waste, Physi
Methods, EPA SW-846, July 1982, ‘

cal/Chemical

4, Standard Methods for the Examination of Water and Wastawatar, 16th
Ed., American Public Realth Aasociation, 1 .

Personal Safety

1. American Conference of Governmental Industrial Hygienista, Threshold
Limit Values and Biological Exposurs Indices for 19835-86, 19¢

L ]
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National Institute of Occupational Safety aud Health/Occupatinnal
Safety and Health Administration, NIOSH/OSHA Pocket Guide to Chenical
Ragsxrds, U.S. Government Printing Office.

U.S. BPA, Offics of Emergency and Remedial Response, Standard Operating
Satety Guides, Edison, NJ, 1984,

Toxiceclogical Properties of Chemicals

Sax, Irving, ed., Dangerous Properties of Industrial Materisls, 6th ed.,
Van Noatrand Reinhold, 1984,

Nat{ona] Institute of Occupational Safety and Health, Reagistr of Toxic
Effects of Chemical Subatances, U.S. Government Printing Office, (annual).
Clayten, G.D. and F.E. Clayton, Patty's Industrial Hygiene and Toxicology,
ird ed.,Vols. 1=3, Wiley Interscience, 1979.

ICF, Inc., Draft, Superfund Public Health Evaluation Manual, Preparaed for
U.S. EPA, Office of Emergency and Remedial Response, December 18, 1985.

B-10



APPENDIX C

SAMPLE LETTER OF REQUEST FOR

OWNER/OPERATOR INFORMATION



Dear Sirs:

Az we have diacussed in our rezent telephone conversations, the
Plant hag been sslected by EPA as a subject for testing EPA'g draft guldance,
RCRA Facility Assessment Guidance. The preliminary assessment (PA) 1s the
first phase in the process of determining whether solid waste management unita
(5WMU's) are releasing hazardous constituents to the enviroument and require
corrective action.

After reviewing EPA flles on the Plant, a list of questions
regarding additional information has been developed. It is gnticipated that
the requested information exists in your files. An attempt was made to keep
the requested information to a minimum in order to avoid impacting your effort
in preparing the Part B application.

The following information L8 requested:

!+ Provide elevations of all SWMU units and/or identify the 100-year floodplain
for the entire facility property.

Z. Provide any available information (dates, quantities, materials, locations)
on past spills in the production area.

3, Splil tanks are shown on Figure B-l of ___ submittal, but are not
mentioned in the text. Explain the purpose of the tanks and provide chemical
information on the materfal stored in the tanks. If this unit does not fit
the definition of a sclid waste management unit, explain why.

4. For the New Trash Incinerator (Unit 1.A.), indicate whether a permic has
been issued by the Alr Pollution Control Board. Provide a
copy of the permit if it has been iszsued.

5. For the Waste Treatment Sludge Incinerator (Unit I.C.), provide the start=-
up date and planned closure date. Deecribe plans for treating or disposing
of sludge after closure of the inclnerator.

&. PFor the Waste Treatment unit (Unit 3), provide the following:

i) A description of the modifications in plan operations which, when
combined with amendmente to the hazardous waste regulations,
have readered the wastewster non-hazardous since November 1, 1983.

i1) The ntart—up date for the original vastewater trestment unit (the
“pre 7/82" unit), and any availsble description of wastewaster treat-—
ment and sludge disposal pricr to the start-up of this unit.

11i) Any aveilable data ¢oncerning the hazardous constituents present in

the sludge from the wastewater treatment plant unit prior to November
1, 1983.



10.

it.

12.

For the Waste Recycling Operations (Unit 4), provide the following:

1) A map showing the location o each recycling unit and assoclated
storage tank and piping. The map should be on a scale of one-inch
equal to not move than 200 feeat,

11) An explanation of disposal and/or treatment of residues for each
recycling unit.

Provide the axact locations of the land farm areas and delineate boundaries
where poszible. Clarify how many land farm areas have been used in the past.

Pruvide any available information on the chemical composition of the sludge
that has been appliied to the land farms in the past.

For the Storage Tanks (Unit 8), provide the following:

i) A may showing the location of each tank and sesociated piping. The
wap should be on a scale of one-inch equal to not more than 200 feet.
A map combining the Waste Recycling Operations (Unit 4), as requested
above, with the storage tanks is acceptable.

{1) For each tank, indicate if any secondary containment existe. A “yves”
or "no” response will suffice.

111) Describe the leak test performed, frequency sand date of last test for
each tank,

iv) For each tank identified as hsving been found to leak, provide any
available information describing the approximate period of leakage
and estimated volume of leaked wastes.

v) For the tanks identified which may have been used in the past for

solid waste storage, indicate which tanks are underground, elevated
or at surface level.

Clarify how many landfills exist or have existed at the facility. Delineate
boundaries of each landfill (where possible). If any other landfills are
identified, describe what materials were disposed of in these landfills.

Provide any available information (dates, quantities, materials, locations)
on past spllls at the facility that were reported to the National Response
Center (or the , Departmant of Health) as required under CERCLA.



APPENDIX D

GUIDANCE ON OBTAINING ACCESS TO
A RCRA FACILITY IF ACCESS FOR

A SITE INVESTIGATION IS DENIED

[SOURCE MATERIAL FROM: U,.S.E.P.A. HAZARDOUS WASTE GROUND
WATER TASK FORCE, "REVISED DRAFT PROTOCOL FOR GROUND-WATER

INSPECTIONS AT HAZARDOUS WASTE TREATMENT, STORAGE AND
DISPOSAL FACILITIES™, JUNE 1985]



GUIDANCE ON OBTAINING ACCESS TO A4 RCRA PACILITY
FOR A SITE INVESTIGATION IF ACCESS IS DENIED

If an investigator is deniead accesa to a facilicy to conduct a site favestigacion,
the following procedural steps must be followed.

Uoon Denial of Access

l.

2.

3.

Upon denial of access, thoroughly document the eveat, noting time,
dacts, and facility persoanel encountered. ¥

Ask for teascn of denlal of access to facility.

If the problem is beyond the investigator's authority, sugzest that the
owner/cperator contact an attorney to obtain legal advice tegarding
his/her responsibilicy for providiang facilicy access under Section 3007
of RCRA,

If aatry fe still denled, exic from the premises and document

any obsdervations amade pertaining to the denial, parcticularly aay
susplcions of violations being covered up.

Beport all aspects of denial of entry to the U.S. EPA Office of

Regional Counsel for appropriate action, which may iaclude help
in obtaining a search warranc. **

Search Warvant Inspectisns

Conducting a site investigaton under a search warrant will differ from a noraal
inspection. The following procedures should be complied with in these
sfituations:

Development of a Search Warcrant

l.

An EPA Office of Reglional Counsel attorney will assist the {avestigaror
in the preparation of the documents necesszary to obtain & search warrant
and will arrange for 3 seeting with him/her and a U.S. Attorney. The

investigator should bring a copy of the appropriate draft wvarrant and
affadavics to the meeting.

The U.S. EPA Office of Regional Counsel attormay will infora the
sppropriate Headquarters Fnforcement attorney of eny denials of
entry and send a copy of all papers filed to EPA Headquarturs.

The attorney will then zecure the warrant and forward {t tc the
U.5, Marshall who will issue it to the owner/cperator.

bd Under no clrcumstances discuss potential penalties or do anything
wiich may be coanstrued 23 threatening,

&k Iz should be stressed that it 1s the policy of U.S. EPA to obtain a warrant
only when all other efforts to gain lawful entry have been exhausted.

0-1



Use of a Warvaot to Gain Entry

i.

2.

The favestigator should never attempt to make any forceful eatry of the
facilicy,

If there 13 a high probability that entry will be refused eves with a’
varrant or vhera there are thraats of violence, the invastigator should
be accompanied be a U.S. Marshall.

If entry is refused to an investigator holding a warrant but not
accompanied by a U.S. Narshall, the investigator should leave the
facilicy and fnforms the U.S. EPA Office of Regional Counsel.

Use of a Warrant to Conduct the lavest{gation

I.

2.

The investigation must be conductaed strictly in sccordance with the

varrant, If the warrant restricts the Llavestigacion to certain areas
of cthe premises or to certain records, those restrictions wmust be
followed.

If sampling 13 guthorizsd, all standard proceduras musc be carefully
foilowed including presentation of rece.pts for all samples takea. The
facilliey should slso be informed of its cight to retain a portion of
the samples obtained by the {nvestigator (split samples).

If records or property are authorized to be takan, the inveszigacor must
provide teceipts co che owner/operator sad saiataln an iavantory of all
items removed from the preasises.

In accordance with the vatrant, the investigator should take photographs
of all arsas where violatlions are suspected. Photographs should alss
be caken at each sampling locacion as a quality coatrol procedure.

For further guidance regarding denfal of facility access coasult the National
Enforcement Investigation Cancer. (303) 236~5100



APPENDIX E

PHYSICAL AND CHEMICAL
PARAMETERS FOR CONSTITUENTS

OF CONCERN

[THE ATTACHED WAS PREPARED BY ICP, INC., FOR THE
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE, EPA,
AND FOUND IN "DRAFT SUPERFUND HEALTH ASSESSMENT
MANUAL", MAY 1783]
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APPENDIX F
EXAMPLE DATA ELEMENTS FOR FACILITY PRIORITIZATION

What is the net recharge of the facility area?

What 1s the distance from the unft to the aquifer below the
unit? If actual depth is unknown, circle closest approxima-
tion of depth from ranges given below:

Feet: 0.5 5-10 10-3C 30-50 50-75 75-100 100+

What is the slope of the surface topography within the
facility boundary? Circle closest approximation of slope
from ranges given below:

%t Slope: 0-2 2-6 6~12 12-18 18+

How deep 1s the soil layer beneath the facility?
(Use soil references cited in RFI guidance.)

Is there a surface water body downgradient that is within
two miles of the unit?

1f yes, what is the distance betwen the surface water body
and the unit?

For land disposal facilities (that should have information
on hydraulic conductivity, hydraulic gradient, and effective
porosity included in their Part B permit applications),
calculate the time of travel (TOT) to thke facility boundary
and the nearest drinking water well downgradient. Refer to:

Criteria for ldentifying Areas ot Vulnerable Hydrogeology -
Tnterim Final, June 1985: the time of travel calculation
was developed by the U,S, EPA Office of Solid Waste as &
tool tu be used in assessing the vulnerabiiity of ground
water in different hydrogeologic settings.

The following steps shouid be completed when calculating TOT:

a) What is the calculated or average velocity (V) of ground-

water flow below the facility? (Refer to criteria cited
above.)



b} What is the distance to:

1) facility boundary?
2) nearest downgradient drinking water well(s)?

What s the TOT for:
time tou facility boundary?

1)
2) time to nearest dowrigradient drinking water well(s)?
(Refer to Criteria cited above.)

For facilities other than land disposal facilities, facilities
Tocated on karst terrain or fractured bedrock:

If a rapid ground water velocity is suspected, collect data
on hydraulic gradient, hydraulic conductivity, and effective
porosity fn order to calculate TOT from the unit to 1)
facility boundary and 2) nearest drinking water well,.

What is/are the waste constituent(s) of concern? If unknown,
provide available informacion on the following aspects of

the waste to allow reasonable inferences to be drawn on what
constituents are present,

a) Suspected classes of compounds (e.g., organic solvents,
inorganics, etc.):

b) Waste streams (e.g., pickle 1iquor);

€) Manufacturing precess(es) which produced waste.

Are there any active preducticon wells near the unit or
facility? 1If yes:

a) What fs the distance between the unit and the production
wellls)?

b) What is the production capacity of the well(s)?

¢c) How old is the unit(s}?
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