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o identifying and gathering inforrnat’lon on re’leas’es at
RCRA fa,cll ities;

o Evaluating solid waste management units ($klq~$) and otll~r
areas of co!~cern for r~leases to all media and regulated
units for releases to media other than ground water;

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

c1 Screen!ng from further investigation those SWMUS which
do not pose a threat to human health or the environment.

During the RFAB EPA or State investigators will gather information
on SWMLls and other areas of concern at RCRA facilities. They will
evaluate thfs information to determine whether there are releases
that. warrant further investigation or other action at these
facilities. Upon completion of the RFA$ Agency personnel should
have sufficient iriformatlon to determine the need to proceed to
the second phase (RFI) of the proet?ss.

All three steps of the RFA require the co!lectiun and analy-
sfs of data to support initial release determinations:

.



o The preliminary review (PR) focuses Frlmarily on eval-
uating axtsting infol.mation, such as Inspect Ion reports,
permit applications, historical monitoring data, and
interviews with State personnel who art? familiar with
the facil$ty.

n The visual site Inspection (VSI) entails the on-site
collection of visual information to obtain additional
evidence of r.,:”;edse.

S11, SCOPE OF THE RFA

fh i:’.Sect Ion adclresz.~s:

() }?elation of the RFA to the CERCLA PA/SI.; “

o The extent and role of sampliing iri the”’RFA; ,and

o Ro”les and responsibilities.

Releases Covered in the RFA

T~~ RF~ ~~fj~~~ id~n~ify all areas,of po~en~~al re~@%S@ Llt

RCRA faci!itie$ and include the investigation of relea$es to all
media: air, surface wqter, ground water, and soils, Huwev@r,
gr~und water releases from regulated units are not addressed in
the RFA* EPA and/or State investigators should use the full com-
plemefit of RCRA authorities to secure appropriate actiofi. These
!ficlude fj3004(u), $3008(h), $3004(v), $3013 and”$7003, If thes~
authorities are not ,sufficient to compel the desired action@
Agency investigators mhy wish to use other authorities, StJCh &S
CERCLA 5106 or TSCA $7 authorities and should consult with EPA or
State offices responsible for administering these p~ograms.

The HShiA 53004(u) provision focus~s on Investigatlnq r~leases
from SklMLJsat RCRA facilities. Solid waste management units are
dt?fined as:

Q Any discernible waste management unit at a RCRA facility
from which hazardous constituents might migrat~, irre-
spective of whather the unit was intended for tha manage-
ment of solid and/or hazardous waste.

The SWHU definition includes:

(1 Containers, tanks! surface impoundments. waste pil@s&
land treatment units. landfills, incinerators, and

1-3



i) !?ecycling units, wastewater treatment tiiiitsand other
units which EPA has generally exempted from standards
applicable to hazardous waste management units.

The RFA doss address rele~-es from SW?41JSto media other
than the one covered by the unit’s discharge permit., For example?
EPA can USE $3004(u) or $3Q08(h) to control th~ release of volatlle
organic compounds from NPDE5-permitted wa$tewater treatment units
where ;here is cause far conc~rn.

Relation qf the RFA to the CERCLA PA/SI

The CERCLA PA/Sl and the RFA differ in two Important respects.
First, the CERCLA PA/SI focuses on ttt~ potential for offslt$?
expasures from releases, while th~ I?FA focuses orI tdefitffylng
specific releases at RLRA facilities and consid~rs th~ potential
for offsite exposures primarily in detertnln$ng whether to require
interim corrective measures.

Second, the CERCLA ~A/SI was developed primarily as a method
for scoring facilities to determine whether they should be on the
CE.RCLA National Priority List (NPL). The RFA does not f~rmally
rank or prioritize facilities. Th@ RCRA program may use the
facfl~ty manageflent planfllng (FMP) p~iwess to estdb:::hF;~:ti? and
Regional priorities at and among RGhfi ~ac~l~tlesq
~ f=ovfde d f~dflewurk ~ofl ueterfltfltffgfpect~lc perarttltflg md
enforcement actfon$ that should be taken at a faeflfty and which
fdCf?~tie5 EPA should address first. Irtformdtinn on poterltfal
releases at a facility is an important input into this processa
However, it is evaluated along with other information on the
facility’s compliance and permitting status tn establish overall
program priorities.

.

... ,,.... ...
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Extent and R~le of Sampling

Iv. TECHNICAL APPROACH

All three steps of the I?FA r~qulre the lnv~~tfgator ~0 ~x-
amlne extensive data on the facility and specific unit$ at the
facility. Th?se data can gen~rally b~ divided into five categories:

o Unit characteristics;

0 Mdste characteristics;

o Pollutant mtgratfon pathways;

1-.5



o Expcl$uf’e potefftlitl.

The RFA Is completed when the Inve%tt ator has sufffcl~nt
!information to make & determlnat~on ragard ng raloases or llk@ly

releases at the facilfty and th~ ni?ed for further fnv~stf~ati~ns.
Somet.im~s It wI1l be possfble to make this determination after
completing the first two steps (t~e PR and VSI], and B !iV Wfll
nat be necessary. In other cases, even upon completion of the
SV, the fnvestlqator may need to perform adtjltlonal follow-up
frtspect~ons or collect further sampllng or other information ~rom
the owner/aperator before making this deter’mlnatlon.

In general, when the RFA is completed, th~ Investigator
will have:
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v, ORGANIZATION OF THIS DOCUMENT

This docume*t contains nin~ chapters. The s~cc)nd Ghtlpt.@~
descr~b~s the PR process, the third chapter describes the VSI,
and the fourth chapter explafns the SV. In addition, thgre are
five technics? chapters that apply the technfcal approach uut-
lineii in chapters two, three and four to the various media of
concern! groutld water, SUP~aCQ wa~er~ air, $UbsUFt~~@ gag and

501?.



CHAPTER TWO

CUNOUCTING A PRELIMINARY REVIEW

1. INTRODUCTION

o Ground water;
o Turface water;
P kir;
o soils; and
0 Subsurface (gas).



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

(2) Meeting with relevant individuals; ~pd

The PR focuqes on evaluating Infuvmation in the five basic
categories pre~ented iii the RFA Information matrix (Exhibit 1*1).

?-2



il. Iiritten I.nfcirmatian and Uocumentci.—

Four basic RCF4A file sources and seve~al additional RCRA
documents typically contain the most useful information during
the Pff;

(1) IICRA permit appllcatlnns;

(3) RCRA insp~ction reports;

(4) ilCRA exposure tnformatiun reports; $Hd

Part A permit applications provid~ information on the wa~tes
being treated, stored, andfor disposed In the regulated units at
a facility. These furms can be us~ful in Identifying th~ wastes
of concern at the facility, although it $hould be noted that the
wastes disposed In old SWFiUs may hav~ different characteristics
than those currently disposed in regulated unitg~ due to changes
in facility productlc)n processes or changes of ownership, The
Part A w!l? oft~n provide a scale drawing ghowitig the location of
all past treatment, ~tc)rage, and disposal areas (~2#0.13(h)),
which can be useful in Itlentlfying S14MLISand oth~r areas of
concern.

~/ The proposed Codlficat{cJn Rule of March 28, 1986 incorpor-
at,e~ ~SI #3 information (described shave) into permft application
Pequirpments.
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RCRA inspection reports will oft&n,pr6vlc?8 extensive inf~r-
mat ion on facility waste generatitin find handling prdctlc~s~ old
and new waste management units, and pFioP ri?lease.s at the facility.
They inal also d~scrlbe mlgrati6n pathways and exposu~e points.

4. Expa.sure {nformatlon Repurt

o Iliennial Report (t265.75) -- The blennlal report, prepared
by the ownerlnperator and submitted to th~ Regional
Administrator, prc!vide~ a descriptia% and the quantities
of each hazardous waste receivpd during ths pr~vious year,
and th~ method of treatment, storage~ or dispo~al fop
each waste.
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r’ Collecting Addit.laniil Information... __..—-,.
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Several information sources will be especially useful when,
Identifyifig sw~~b and other releases of concern In addition t~
th~ RSI #3 $ubmissionq Historical aerial photographs, such as
thos~ avafldbls from EMSL or EPIC, may reveal the presence of
past waste management areas which have become ov~rgf’own or
otherwise hidden. In some cases, closed landfills and $urfac@
impoundments cannot be distinguished from ordinary open fi~lds
and historical serial photographs can help “’identify these units’
Appendix El prov{des a more detailed dlscussi~n on obtaining and
evaluating aerial photographs”

2-7



OITce the irivgstfgator has fd@#tlfled potential releases of
concern at the facility, he/she should determine the likelihood
of relea!+~ at each location by evaluating ~nformation g~}thered
in the Inltfal stsp$ of the PR. It wI1l seldom be possible to
determine from one document that a SkJ!4Uhas released hazardous
wastes or constituent~a In most cases, the investigator will
have to deduce the ?Ikelihaod 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 evioence
that a unit has released or is likely to have released. The
investigator should mak~ deductions based on various amounts of
information on the wastes contained within a unit, the clesign/
operating characteristics of the unit, and the presence of con-
taminants in any of the pollutant migration pathways associated
with the U!’lit+

In some,cases, the investigator may have actual evld&rice
that a unit released to a particular medium. In other situations,
it may be necessary to dr~w connectlans between a eonstitu~rit
identified in a unit, the likelihood that this constituent could
have been released from the unit, and sampling data ShOU4in9 the
presence clf the constituent in a migration pathway. Whtle thfs
deduction may not prove unequivocally that the constituent identi-
fied in the environment originated in tha susp~cted unft, such
deductions will usually be sufficient to identify a relgase of
conce~n in the RFA.

The investigator’s ability to make deductions on the llk&li-
hood of release will depend or? the extent of information h@/she
collects pertaining to the first four items in the RFA inforfna-
tion matrix: unit characteristics, waste characteristlcs~ pollu-
tant migration pathways- and evidence of release, Information on
exposure potential is not needed to determine th~ lik~lihood of
release, but is important irI determining the need for fnterlm
corrective measures due to immediate exposure risks, The kinds
of Information to be considered In each of these ftve categories
are described below.

1. Unit Characteristic~

The design and operating characteristics of a SW?411will
determine to a great extent its potential for relc!ase. Many
treatment, storage, and disposal units are designed to prev&nt
releases to the environment. The investigator should e%aluate
ttie physical characteristics of each SMMU or group of !3WPillsto
determine how they affect the potential for re?eases.

The media-specific chapters in this guidance provide detailed
discussions of how the design and operating characteristics of

2-8



The Information gathered whilB in:’qstlgating the waste
g~neratfon processes at a facility W1-!l provide the Lssis.for
this part of %he PR. In many cases, a facflity will ,~~dl;tatehow
it managed many of its waste streams, e.g., off-slt~ sh!~ment~
dfsposal in R spectflc surface impound~llent, or storage In a waste
pile+ Whan a partl.eular waste str~am can be tracsd to a particular
unit, thIE investlgptor can generally assume all of the ct)nst~tuents
present in that wast~ str@am are also present In the unit.

The itiformatlon gathered on faclllty waste generation
processes may often be useful in identifying constltuants other
than Ifsted constituents of concern to RCRA. For example, raPldlY
decomposable refuse may produce methan~ when placed in landfills
under certain conditions+

The investigator should identify all of the hazardous con-
stituefits which may be present in each SWIU or other areas of
concern. Some constituents will have a greater potential for
release from one kind of SWMU than another. For example, the air
chapter discusses the Ilkell hood that volatlle organic constituents
wqll b~ released from wastewater treatment units. The media-
specific “chapters discuss the ways in which constitu~nt properties
can affect the likelihood of relea$es to various media.

3. Pollutant Migration Pathwa~

The investigator should evaluate existing ini’ormatjon con-
cerning the likely pollutant migration pathways associated with

2-9
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Qiich swmtl Or FQIleiIse of ~oncern=, in case$ Involving environmental
data, ths! Investigator will hiiv~ to demonstrate that It is reasQn-
ahle to d~duc~ that, a constituent observed In th~ environment
orlglaated at a $pecff’lc SW14U or locatlon~ bas~d upon knowledge
of &..F ~o?lutant mtgration pathway-.-

Mhll@ some pollutant mlg$’ation pathways are largely Tacillty-
wide (e.g., ground water), the Investigator should evaluate the
importance of all pollutant migr~t~on pathway$ (i.e., 9round
water, surface water, air, soils, and subsurface gas) tt.at could
be associated with each SW4U and th~n evaluate information on
their characteristics SWMUS which contain the same waste$ and
are ad~acent to each other may be grouped together during th~ RFA.
It will often be possible to eliminat~ cartain pathways from con-
sideration for various SWMUS at this pofnt In th~ PR.

Different typ~s of SWMUS will exhibit dlffarent pot~ntlals
for releaslng constituents to specific migrati on,pathways. The
tnvestlgator should determine which SWMUS are llke!ly to ~mpact
which pollutant migratl~n Pathways at ‘he ‘acility’ an~h~~~~!!r
specific Information that will aid In d~termlnlng the
teristics of th~se pathways. This part of the analysis also
provides a critical role In id~nttfylng pot~ntlal exposure points
along various migration pathways, which is important in @valuating
exposure potential far interimmeasurea at th~ facility-

o Pot~ntial routes of pollutant transport;

o Physical .ftictors within the pathway that could affect
the mlgratl’on of constituents (e.g., organic ContE?nt of
soil for ‘releases to soil and

!
round watsr,~ or prevailing

wind patterns for”air relsases ; and

o Othgr factors which could affect tp~ fatg of constituents
present in a migration pathway-

4. Evidence of Rel,..@ase

Direct evidence of release includes official reports of
prior release incid~nts (wh~~h InaY be found .in RCf?h enforcement
or permitting documents, other Federal, State, or lcic&l government

etc.), vl$ua~d~~ljments, f~~~llty records- ‘S1 ‘3 ‘esponses~r ~ampling data
evidence clearly $howi fig a release incidentP
that clearly identifies a releasing 5WMU (@g., surface water
samples for a specific constituent in a clear run-off pathway).



5. gxposure .Pogsnt.lal

Iv. CO!iPLETING THE PRELIMINARY REVIEW

The next phase of the RFA, the VSI, provides additional
@!vidanc& to help tha Investigator d~tsrmlne which units or
areas of concarn require: additional Investigation In a sampling
visit, ~nt~rlm measurese further Inve%tigatlon In an RFI, or no



A. Ider#t~~n$l Sfgnlflcant Oatu CaD5

The investigator can also maki? prellminar,y r~commendations
concerning the need for collecting additional sampling data In
an SV. It wI1l oftsn be possible to ~denttfy units or ~ocatlons
where sampling data can h~lp In making determinations of release,



A sample outline of an RFA rep~r’t IS Included a: Appendix A,

‘\



CHAPTER THREE

CONDUCTING A VISUAL SITE INSPECTION

By the End of th~ VS[, the fnvestfgatar will h~ abla ta
determine at whicl$ Icrcatlons it will be necessary to collsct
additional envlrunmental samples In a sampllng visft (sV). In
sores casesj It will be possible to 3cre@na unit from furth~r
investigation or to recommend further Investlg&tlon in an RFI
without conducting additional sampling, thus compl~ting the RFA.

c. Pradu,ct

Visual svidence gathered during th~ V51 wI1l support the
initial information gathered during the PR on the like~fhood of
release at speclflc Iocatlons in the facility. This information
should be evaluated along with the original Information collected

{1



111. Conducting FIELD ACTIVITIES DUI?INQ THE VSI

Once the investigator has made th~ arrang~ments for conducting
the VS1 and has completed the PR, he/sh~ should conduct the field

3’2



o monitur for vapor emissions where appropriate to protect
the lnv~$tlgator’s safety,

Field activities should be photographed cart?fuly to document
all visual ubservatians. This will bs Especially impbrtant ~t
facilities where the V51 represents the last step in thb RFA.
For additional discussion of photographic documentation proce-
dures, refer to Chapter 4, Section 111.C.

The investigator should obtain informat~on on @ach poten-
tial release based upon the five cat.egorl~s of Inforniatlon shown
in th~ RFA Information Flatrlx (Exhibit l-l): unit eharacteri$tics,
waste characteristics, pollutant migration pathways, evide~ce of
releasez and exposure pot~nti al. The following sections briefly
describe some of th~ types of Information that may be found in
each of these categories.
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CHAPTER FOUR

A. EM!Y.uE
ThE ti’?i~plf~gv>ft (Sv) is the third ~teP of the three-ste?

RFA proces! deslgriea to identifY releases at RCRA facilities-
The 5V focuses on collecting additional sampling informatlnn to
fll? data gaps that remain upon completion of the PI? and VSI to
~nable the Investigator to make release cletermlnations in the RFA.

By the end of the SV, the Investigator wII1 have completed
the First ph,xse of the RCRA corrective action proce$s, and should
hav~ ldentlfl~d all releases or potential relea~e~ requ1rl~9
furth~r Inv@stigatfon at a facility.

The scope of the SV is limited., It Is EPA’s objective to
fncus the Collection and analysis of new sampling data In maklnq
prelim~nary release determ~natlons~ and rely upon existing infor-
mation sources ideritifled In the Pl? and technical judgments as
much as possible. By Ide!]tifying sppclfie areas whera naw Infer-
mat~on Is n~eded during the PR and V51, It should be poSSib~E tO
conduct focuseds limlt~d SVS that wtll enable tha investigator
to tden~ify releases. EPA w??! ti%fer major new data gathering
e~forts to the RCRA Facility Investigation (RFI) phase of the cor-
rective action process.

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

The extent of the 5V at a facility will V8TY an a case-by-
case basis, and will depend upon the amount and qua”lty of infor-
mation gathered in the PR and VSI. The Investigator’s professional
judgment regarding the amount of information nec~s$ar,y %0 make an
in~tial release determination will influence the extefit of the
Sv. ThBse determinations should consider a number of factors
including the degree of owoer/operator cooperation and the
regulatory action planned for requiring further action. uhile
irtvest!gators are encouraged to minimize the amount of samp~in9
conducted during the SV, certain situations may require extensive
sampling.



As discussed in Chapter One, Regions may rely under special
clrcum$tances upon facility owner/c)perators to develop a sampllng
plfin arid to conduct sampling and analysts activities during the
Sv. In these cases, the Regions should review and approve the
awner/operatop activit4@s 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 sampllng visit;

(3) Conducting the sampling visit; arid

(4) Making final Rfl. 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. 8ecause the
objectives of the SV are to fill data gaps identified previously .
and to assist the investigator tn making ffnal recommends’tfons at
the facility, it should be a straightforward matter to integrate
the !3V findings into ,the RFA report.

11. DEVELOPING A SAMPLING PLAN

One of th~ major pl~rposes 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 describes the major factors in developing a sampling
plan:

(1) How to determine the need for co?lectfng sampling
information during an SW; and

(2) How to develop a sampling plan for the facillty where
appropriate.

il. Determining the Need for Samplinq at Facilities

The need for aciditlnnal sampling of potential releases of
concern will vary orI 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:

c1 to collect adciition~l information to suppport a determina-
tion that a unit or facility does not need an RFI;
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c1 to collect additional Information when thf? investigator
is unsure whether a release has occurred; and

o to colleet ~dditlonal Information to confirm a deti?rmina-
tlon of rel~ase and to compel an awner/operator to begin
an RFI (or some other further actlnn).

In !$cm$ cases, the information gathered in the PR and VSI
may provide sufflcisnt evidence to Indicate the need for an R~I at
a faciltty* or conv$?rsely~ that no further action Is necessary at
a facility. For &xample, if previous ground-water monitoring
results clearly Indicate that an old, closed landfill has released
hazardous constituents to & surt’fclal aquifer, the investigator
will have sufficient evidence to compel th~ owner/operator to
conduct an RFI at the tifiitland it will not ha necessary to conduct
additional sampling. Fac~lity records r~vlewed during the Pi? may
indicate that an old, closed surface impoundment never contained
hazardous constlttiafits, and ground-water mon~toring data indicate
that the SWiU has not released. In this case, also, it would not
he neces~ary to take samples to support’ a determlfiation that no

~urt.her act~on is nec~ssary at this time.

[n many cases, the information gathered in the PR and VSI
will not be sufficient to enable the investigator to dezermine
conclusively that a SW4U has or has not released. For exampl~, a
facility may have clean closed a surface impoundment several
years ago that once contained sludges analyzed to be marginally
EP toxic for a heavy metal. It may not be clear whether or not
the impoundment released const#tu@nts to th~ ground watar in the
past, or whether any contaminated soil remains which could leach
contaminants to the ground water. It may be ne~e$sary to sample
~he soils arotind the closed unit or to sample the ground water
[from existing wells) downgradient from the unit in ord~r to
identify a release.

Sampling may also be necessary at SW?4US where records do nut
indicat& what wastes wer’e dispased in them, Old Iand?ills and
surface Impoundments without information on prfor wastes may
f-equlre sampling; however, due to the danger tnvolved when coring
or drilling ‘Into o’d waste, this is best I@ft for an I?FI.

In cases such as the previous o~e~ the inv@~tf9at~r maY
ciet~rmine, based upon best professional judgmsnt, that a rel~ase
is Iike’y to hive OCCuFred at a unit. At facfliti~s with coopera-
tive own.~/operators, it may be possible to move directly to an
RFI without collecting new sampling informatians ev~n though the
evidence does not conclusively indicate that a release has oc-
curred. However, at some facilitie$~ it may be ne~essary to
conduct sampltng in the SV in order to confirm or di?ny the pres-
ence of a release before moving further in the corrective action
process.
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The remainder of this section describes how to:

(4) review sampling plans.

1. Det@r%tniL the .Extent and Locaticin4
of Sa-mmn g at the Faci?ftJ

Once the investigator has determined the ne&d to collect
additional information at ~ar!ou~ SH?4US or othsr areas of concern,
h@/she will need to determine how much sampllng will bf! necessary.
A% stated pr~~iously, Headquarter% eficourages the Regions and
State% to llmlt the amount of samplfng Informa”tlon collected
during the 5V to that necessary to support a releas~ det~rmination.
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Detailed information on pollutant migration pathways In esch
of the environm~ntal media Is present~d In Chaptars Ffva through
Pdin,e. The Investigator should Identify th~ pot~ntful mlgratlon
pathways of concern for each SWIU during th~ P? and VSI. ‘The
locatlan arid number of !$ampl&s nece$$ary to Identify a releasa
will vary by unit type and by the migrat!on pathway being inves-
tig~tsd. For example, one groundwatar monitoring well may be
insui’flciant to id~ntlfy a release from a clos~d landfill dua to
the complexities of the ground-water pathway. Howav8r, it may
only be necessary to take one hNU r@ading from &bov& or around
a wastewater treatm~nt unit In order to tdentify an alr r~l~ase.
Each of tha m@dia-spec4fic chapters contains speclflc datails on
determining th~ extsnt and location of’ sampling.

When the investigator has reason to beli~ve that an own@r/
operator is llkely to contest EPA’s d~termination that a SWhltl
should be Investigated In an RFI, th~ investigator should be sure
to gather sufficient %amplfng information to support his/her
judgment on th= lfk~llhood of releas~. Should It b~ necessary to
compel the own@r/operator to conduct an RFI through an enforcement
ord~r and administrative hearing, th~ outcome wfll depend greatly
on the quality and conclusi’]enss% cYf the data. Similarly the
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Sample pres~rvation and other handllng practlct@s should
be described.
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111. PMEPARING FOR THE SAMPLING VISIT

Th~ investigator should plan a numb~r of activities prior to
inltiattng the SV activities at a site. Once th~ sampllng plan
has been completed, reviewed, and final ~zad, the inv@$tigator can
maka plans to beg!n the on-site activitl~s. These plans wIII
include:
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Although the RCRA Inv&stigator is authorized to iq$pect a
facility and collect s~mples and ‘photographs, t’ha qwne@/opffrator
can raquire the investigator to conduct the in$p~ctlon and sampl~
collection activities to protect hi~ Iegit’lmate rights. Th~
admissibility of’ data in court may I&ter h~ chall~nged If data
are collected in violatlon of ths owner/operator’s cart$t.itu-
tlonsl rights. The owrter/operator can observe irIspsctltrn activi-
tle$, unlsss he interferes with the safe, or technically sound,
conduct at the sampling visit.
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Locat.lorI and timeof etich sample; and

Any tither relevant items.
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The level cIf evidence need~d to support a determination will
vary on a case-by-case hasls, depending upon the cooperativeness
of the owner/nperator, the EPA objectives at the facility, and
the complexity of the facility. In general, it will be sufficient
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The ftnal step in the RFA will entatl making recommendations
co erfiinq the need for further Investigations under the corrective
aci~on authorlty$ based uporI the release determinations described
ai’lovl?. This section describes each of the four possible r&commen-
dat!ons below: no further Investtgatfon, invest~gate further in
an RFI$ plan and implement interim corrective measures, and refer
the control of a permitted release to anoth~r envlrommerital
program office.

1. Ho further Investigation

Investigators may conclude that a SHtiU, a grouping of $Wfqu$,
or an entire facility does not req~ire furth~r tnvestfgation
based ~n the information available from ths PR artd a visual in-
spection. In some cases ft will be advfsat$le to collect smn~
sampling arid analytical data to conflrin that a unit or area has
not created a release that poses a thr~at to human health and the
environment. For many SWIUS, the determination that no ‘further
Investigation is necessary wIIT be relatively $fmgle and straight-
forward.

Some unfts will have design and operating character$%tics
~hich wjll effectiw~ly prevent releases to the envl?cinment: Far
example, a wastewater treatment unit may have a cover to prevent
the release of VOCs to the air; such a un~t would not require
further investigaticsri far afr releases.

ShMUs which never contained constituents of concern wII1
not require further investigation.

4-16
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The Investigator should recomm@nd that a S$IMU or other
releas,e be Investigated further in an RFI when he/she identifies
a SMMLJ with a llkel!hood (or eiocunmnted gvidence) of a re?ea$e
which may pose a potential thraat to human health and the environ-
ment . He/sh@ should descr~be each SMWU and the relevant environ-
mental mad’la which should be investigated in the RFI. It wI?l be
important #n fo~~slng the RFl to d~termlne which media are of
concern for each SWHU or potential release.

3* AdoOt Interim Measures

The RFA should result in a recommendation to &dopt interfm
measures at the facility when the Investigator believes Immediate
ar.t~on should be taken to protect human health or the environment
from re?eases. The investigator should evaluate the seve~lty of
the release and the praximity of potential receptors whefi assessfng
the need Tor interim corrective m~asures.

Temporary cerrectiv~ measures may he appropriate in sftua-
t+ons where there fs a release of hazardous wastes or constituents
into the environment that is currently affecting Or wfll affect
target populations or sensitive Environments and the r~lease may
be temporarily or permanently arrested by som~ type of iqtertm
solution.

3008(h) Corrective Actio,n Orders ~,nterlm IWaswres
Guidance ) pravfdes detaf 1s on .approprfate act.fens to take
in situations where Immediate action is needed. Examnles of
Intertm measures include: fencing a facllfty In order”to prevent
direct contact with wastes; or stabilizing weak dlka to prevent
further surface water releases from impoundment~. It is Ilnport?l?’lt
that these units should be investigated further in an RFI fn order
to d&termine the adequacy of th~ interim measure and/ur to des~gfi
a Permanent solution.

4.

Permitted releases which may either directly or Indirectly
be posing a threat to human health or the envirol?wefit should be
referred to the State or Federal program office that issued the,
permit. EPA has not developed guidelines on such referrals, thus
they should be conducted as necessary on a case-by~case basis.
when the other program office cannot or will not investigate or
control the release, the investigator may recommend that the
untts be invest~gated in an RFI andlor that interim measures be
initiated.
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W1. FINAL RgA PRODUCT

The final RFA report will documcant tha actlvltles undertak~n
~n the PR, VSIP and SV. Many documents wIII be gefierated during
the SY, Including a sampling plan, safety plan, sampllng rssults~
an evaluation of the sampling results, and release determ!natians
and reconumendatfons for each unit. All of thfs information
should be compilgd into the RFA report ~or future reference
during further phase% of the correctlv@ action pragram. Appen-
d~x A provides a sample autline for ~he RFA rep~rt.

4-18
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The gen~ral potential for ground water contamination from
any unft depends, to a great extent, upon fts nature arid function.
Thf$ concept fs reflected fn I?CRA hazardous wa%te regulations.
For $xample, ground water monitoring Is not a requlrem~nt for
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o An understanding of tha overall potential of the unit
tQ cau9e ground water r~leas~s;

The Inv$$tigator should first consider tha relat$ve potential
of the unit to rslia~se. Exhibit 5-1 presents a gerteralfzed rank-
ing, in rough descending order, of different types of unfts and
their overall poiientfa? for causlrig groufid-wat~r ccintamfnatfon,
It lists the most common mechanisms by WIIIC4 groun~-water releasas
can occur from each unft type.

In makfng a unit assessment, the investigator $hould consfder
ways In whfch the above factors ‘may combine to $ugg@st wh~ther or
not rel~asas have occurred, For example, examination Qf an above-
-ground tank may r~veal evidknce of sotl contumln”atfun adjacent to
the unit. However, the operational hfstory of tha unit r~vsal$
that ths tank has been fn operation for only SIX months, thatank
is In good condftfofl, and records fndic~t~ that tha co’qtamlnatfon
occurr@d as a single, relatively small ovsrflow event. Considera-
tion of all of these factors fndieates that, de$plte th~ avldanqe
of soil contamfnatfon, Ilkellhood of a releas~ to ground water 1$
very remote, and furtiler remedial fnvestlgatlons far’ ground water
may not be necessary. The factors listed above ar& df$cussgd fn
more detail below.
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EXHIfJIT 5-1

I!llfll(:?ftiOF LIMIT POTENTIAL FOR GROUND WATER
RELEASES AF4D $IECHANISM3 OF RELEA$E

Waste P!le L.eachate migration through Ilner
(if present) and soils
Precipitation runoff to surface/stibsurface

Spillage or other raleases from waste
handling operations at the well hsad
Escape of wastes from well cas~nqs
Migration of wastes from the injection zone
through confining geologfc strata to upper
aquifers

5-4



Above Ground Tank ‘



I

2. Operational History

o Servfce life of the unit. Units that have been mi%naglng
wastes for long pertods of time usually hav~ a gr~at~r
likslihoad of r~leases than units that have been opera-
ting for short periods of time. For e~ample, 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 tw~nty-year eld underground tank,

o 0 erati~nal s.t&tus.
*

In some casas, the operational
a storage unit (e.g., closed, inactive, decom-

missioned) may have an effect on the relative likelihood
of a ground water release.

.
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f.< Pollutant ,Mlgratio,n Pathways

‘he investigator should evaluate any available irtftirrnatfon
pertaining to the hydrogeo?ogic ~ha?’~~teri~t~~~ of a fa~flity
in order to determine the pollutant wtlgjration pathway3 associated
with ground-water releases during the PR, This infarmatir.jft,such
as the dfrection and msgnitude of ground-watar flow, $oil c,harae.
teristics, depth to ground waterp aqu?fer mediar and climate,
may play a major role in identifying !jrour!d~water releasss at a
facil!ty. The investigator should Pely on best professional

... .... . -.





E. Exposure Potential
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5 The a%ailzble data are not of a rigorous QA/QC level or
may be questioned for other r~asons, and it IS af~ticipated
that the facility will challenge any permit coftdltion or
enforcement order requiring an RFI; and

0 Th@ available data are based on samples taken from
wells which were not adequately oriented to detect a
release from a specfflc 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.



In this scenario, the Investigator should p~obably call for
additional ground-water sampling from ezistlng wells to find
constituent-specific evidence of’ release not provfded by the
indicator paramet.ers~ He#she would probably $ample both on-site
and off~slte wells for ?ead, cadmfum, acid extractahless and the

ba5e/neutral priority pollutants.



a To collect additional sampling information to fill data
gaps identified in $he PR and ?/$1 leading towards a
release d~terminatlofi.

(1) Sampling af existing ground-water monitoring wells;

(2) Soil sampling;

(3) Soil gas monftorfng;

(4) Electromagnetic conductivity mapping;

(’5) Sampling of domestic wells; and

h. Sampling of Existing Gr=ound-Water $lonitaring Wells

The investigator should sample existing groun:;-water mgnf-
toring wells ~hen they may. provide us~ful data on c.oritamlnation
resulting from facility-wide releases. As discussed in the
previous section, th~ Investigator may decide to sample wells
Whef’1 the mOst re~~nt data &re Outdated, ~~efi the ~abopatory
analysis procedures ape unknown or questionable, or when the
sampling parameters were inadequate. The inve%t~gator may also
choose to sample existfng wells to provide EPA with data of its
own when the only available data was collected by the owner/
operator.
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Sol? gas monitoring should be performed b,y train%d personnel.
The followfng document de$cribas in detail standard procedures
for concluctlftg soil gas monitoring at waste sit~s:.

Lappala, E and G. Thompson, ‘*Detection of Ground-Water Con-
tamination by Shallow Sail Gas Sampling In the Vadose Zone
Theory and Applicatfon$.” Proceedin,qs of tha Fifth National
Conference 05 i4anagemerit U.n,controlled Hazardous Waste
$ites, Washington, D.C4!

.—
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Soil,gas will be pulled from the sample hoJe u$lng a O!lian
pump , ERT racotnmends evacuating ftve to seven
to samp[irtg the hole.

~as vOlumes prtor
For a 1/4” hol~ about 10 ds~p and a

pumping Fate of three ]lters/minut@, this evacuation should take
about 15 seconds.

The gas in the well can he collected and sampled Using three
d~fferent methods. The simplest Involves attaching a portable
photofonfzatfon detector (e.g., HnU) to the staln?ess stee~ tube,
using a short piece of Teflof, tubing= The HnU provides indica-
tions of the total organic v~por concentration within the hole
calibrated to a beflzene standard. This method does not provtde
the investigator w+th information on individual compounds pr&sent
in the soil, but may provid~ a sufficient indication of contami-
nation to suggest the Ilk@hood of a release.



Geophysical techniques havs gained acc~ptabilftyfn the last
five years foP tht? identification of waste t’eleases to bath ground
water am! soils? as well as f’or the sensing of burtad wastes.
This section briefly discusses ofi~ of these technfqu~s, ~lectro-
magnetic conductfvft.y mapping (EM), which may bs US@fM~ during
the i?FA.

+.
EM surveys can prow~de an indication of cjroutid-watar contam-

-lnation at sites with relatively sfmple, well-defined hydro-
qeologl~s (e.g., shallow, relatively u~iform sand and gravel
aquifers). This technique measures changes in the Cofiduct’iv
o? the subsurface m?it@rials at a site, whfch may depsnd upon

i ty
the



Sampling r@stderitial w&ter suppliss could alarm affected
residents. Because of this potential for community r~action,
domt?st!c wells should only be sampled when tRe investigator has
strong evidence to suggest the presence of a thre{~t.

When sampling domestic wells, it is important to F’un the
water to remove any standing water within the distribution system.
It +s also important to take the samples prior to any in line
treatment systems (e.g., water softeners)t

F. Installation Of New Pio,ffitoringklells

IFIunusual situations, EPA may find that. new monitoring
wells should be fnstal led during the RFA In order to obtain
useful ground-water data. While this should not be rtece$$ary at



It should be understood that It is not fieeessary to prove in
an RFA that ground-water contamination has occurFed from S$IMUS at
a facility- Confirming the presence of’ a releps~ will often be
the Initfal phase of a follow-on RFI tnvestfgatfon.
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floes tsYd distance from & unit or area to the upper-
most aquifer fndicate the potential for relaase

(e.g., the waste lies within the aquif’ier}?
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Exhlblt 5-3 (continued)

Ch@cklist f’or Ground W?iter Releases

%aste ehar~ct’rlstlc$

/ire there drink!ng watar well(sl located near
the facility?

5-23



CHAPTER SIX

SURFACE MATER
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o Existing surface water monitoring data or avat?ab~e
information suggest a r@7ease, and mors data wfll
sither confirm the release and/@r fde~tify the unit
of concern.
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and sqepage. Lack of precipitation during the sampling program Is
the major obstacle to o+btalning run-off samples.

ilue to the differences in run-off patterns between fac~llttes,
no one sampllng method fs considered rellable for obtaining a
representative sample at every location. The Inwestlgator will
need to use professional judgment when d~slgnlng site-spfkclfic
sfimpling plans. When sampltng sheet run-off or small leachate
streams, a w~ir may be used to enable the liquid to speirig free
of’ the surface to provide a sufficient volume for the parameter
analysis. Thsse samples should be collected as grabs and all
parameters should be taken within a short period of ttme (I.e.,
less than 15 minutes).

The best method for manually collectln~ sampl~s is to use
the actual sample container that will be us~d to transport the
sample to the laboratory. This will prevent the contamination of
samples by the use of a collection devtce. ThG collection
container should be properly cleanad.

Samples for 011 and grease analysis should be collected dir-
ectly from the run-off. The investigator should avoid using
collection vessels when transferring oil and gr~ase sampl~s since
o~l residue will adhere to the vessel and may not be transferred
with ths sampl~ to the conta~ner.

Care should b~ taken to avoid collecting leaves and ciabris in
the vessel. The sample can then be transferred to the appropriate
container. Some laboratories wIII add the preservatives directly
to the sample containers and other Iaboratori@s will, hav~ the
sampling team preserve the samples. The investlgatc)r should
use appropriate methods to preserve run-off $ampl@s. Leachate
samples, which are generally considered to be hazardous samples
r~ther than environmental samples, should not be pr~servad. Sti
846, Test Methods for Evaluating ~olid Waste - Physical Chemical
Methods is the best reterence for haztirdous samples. M=ads far
~1 Ana of Water and.W>stesw is a good reference fbr
prese~vation niques for run-off sampl~s.

In evaluating results, it is very. important to determflne if
representative samples were obtain~d and appropriate sampling
methods were used to collect parameters. QA/QC protocol for
sampling is described in “hapter Four.

Iv. MAKING SURFACE. WATER RELEASE DETERMINATIONS

This section summarizes inf~rmi?ition that the investigator
should consider when making release determinations in the surface
water pathway=
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Chapter Four present5 the general procedure te be followed
when making release determinations In the RFA. This involves:

a Intagratlng facillty information gathered in the PR,
VSI, and the 5iV; Q

o l’+lak!ng recommendations concerning the need for further
investigations.

The Ifivestlgator shciuld rely upon information available and
his/her best professional judgment when mak$fiq release determina-
tions In the surface water pathway. As stated In Chapter Four,
it will often be necessary to make deduct~ons on the ]ikQly
origins of surface water contamination In the RFA whan there is
evidence of such contamination. In order to do this, the invest-
igator should be able to demonstrate that: 1) the constituents
identified in the surface water or sediments were pre$@nt in the
spec~fic unit or group of units; and 2) the pollutant mi~ratlon
pathways at the site support a determination that a constltuant
Ieakfng from a specific unit. or group of units would be Ifkely to
m~grate to the surface water of concern. The inv@stig.ator should
rely upon best professional judgment in making this determination.

Further investigationsto establish the presenc~ of, and
character of, surface water (and/or sediment) contamination
problems, and the source$ of such contamination, should b@ r@quired
of the owner/oper~tor when information or evfdence Ifid.fcate$ that
there is or is likely to be rel”eases from the facflity to th~
surface water body which poses an actual or pote~~lal threat to
human health or the &nvironment.

Exhibit 6-2 Is a checklist that should help the Investigator
evaluate sp~c~fic factors to identify surfac~ water releases
and determine the relative effect. on human health and the en-
vironmente In identifying releases, the investigator should
consider the types of information presented irI Exhibit 1-1
which are highlighted in this checklist.
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Chuklist for Surface Water Releases

,,.,

Does the physical condition of the unit indicate that re-
leases may have occurred { e.g.~ cfacks or stress Fracturds
in tanks or erosion of earthen dikes of surface impound-
ments)?

‘, ,.
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EXHIBIT 6-2 (cent,)

. I$thg volumq CIfdischarge high relative t~ th,e’size and
flow rate-of the surface water body?

Do constituents in the discharge tend to ba transported
downstream?

\
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CHAPTER SEVEN

AIR

i. INTRO!3UCTIOI’4

A. !wJE.2!
This chapter provides technical information to support the ,=

tnvestlga~ion of air releases during the,RFA. Ithlle Chapt~rs Two
Three, and Four provide genera~ guidance orI conducting an RF’A,
this chapter focuses on sp~cific, factors uniqu~ to the alr medium
that should be considered by the investigator.

In investigating the potential for air r’el~a$es during the
!lFA, the Investlgato,r shauld focus h~s/her attebtfon on operating
unfts. (lperating wa$te management units have the gr~ates% poten-
tfal for air r~leases because they acijivel~ expose wastes to the
air on a contlrtuou% 13asts. In invsst~gattng alr releases, EPA
perscinnel shoul’d take safety precautions in order tb reduce ’thefr
exposure to on-sfte emissfons. Safety precautions are dlscus~ed
in Chapter Fourg

14astewater treatrhentun’its, such as thise fn treat’~e~t
trains regulated by NPUES, can cause s$gnfficafit volatf?e air -
&missions. The investigator should address potantial air r&leases
from these units In thg RFA.

4

This chupter is orga~ized to reflect the Separat@ phas~s of
the RFA process:

o C~nductin~ a preliminary ’;eview of exist#ng information;
o Conducting a visual site inspection;
o CoTl~cting a.dditiqnal sampling information In .a SV; and
o M&klng release determinations. -

Ths ,flrst sectton describes the technical factors that should
be cons-idered during the PR and VSI. ‘The seeorid seetlon cle~crlbes
the technical approach to obta~ning additional sam~ling 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 snd of the
I?FA. This section also presents options for further inVe~tfgation’
of air releases to be evaluated atthe end Qf th~ RFA.

r“,



ii. CONDUCTING A PRELIMINARY REVIEW AND VISUAL
SITE It$SPECTION OF AIR RELEASE POTENTIAL

This infomatlon fs rel~vant to the evaluation of w!’ltt~n documents
in the Pi+ and Information gather~d fn th~ VS1.

The d~slgn and oper’atlng chai’acter~stlcs of a SWMU wIII
d~termft?e to agreat extent their potential for releasing hazardou!!
constituents to air. Whf?e the Investigator should +zvaluattt all
SM?4US for’ alr releases, includfng NPOES units, the lnv~stlgation
should f’acus on operating units. As prevlotisly mentioned, op@ra-
ting um~ts have the gr’eatest potentfal far air’ re?uases because
they actively expose wastes to the air on a continuous basis.
Wastes tn closed, inactive units wI?? have a lower potential to
cause air releases. There may be some exposure to the air If a
cover has eroded or brok@n do~n, but afr releases resulting from
thase situations are likely to be negligible (i.e., undetectable).

WhGn assessing the potential for releases, the key factors
to examine include:
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havii th~ greatest potential for alr releases. In many
cas~ss trsiatmnt is designed to promote volatilization of
con~tituents. In oth~r cases, this is not th~ main
purposa of the treatment met$od in use. However3 the
restiltant, mfxlng and movement of wastes leads to hfgh
volatilfzi%tfon rates.

o i3eslgn.of the unite Units fn whfch wastas are In dfr~ct
contact with the atmosphere have a hfgher pot~ntlal for
releases than closed or covered units.

o CurrGnt opsratlonal status. The nature of afr releases
f?i such that th~ majority of the mass avaflable for

-.
useful fn evaluating the potential for releasea These
factor’s are summarized fn Exhtblt 7-1.

In addition to consfdqrlng the Individual unit sizes, the investi-
gator should be aware of th~ total area used for solld waste
management at a facfllty. Al-h Indfvidu.al units may have
undetectable releases, the total r.els!a$efrom a faclllty can be
slgniffcaat. Exhibit 7-1’llsts s,peclfic considerations for par-
ticularly important unit types.

In assessing a unit’spot~ntial for air release, the inves-
tigator should be aware of the importance of int~ractions between
the varfous unit cha.racterlstics listed above and the charact~r-
Istics of the,waste$ placed In the unit. It fs important to
examfne how these two ractors combfne to result ‘in an alr release.
For example, a facility may have several Iaf’ge operati~g $urfac@
Impoundments, sugcje$ting a potential for large air raleases.
However, if the facility is a $teel manufacturer’ treating only
spent pickle lfquor in these ponds, it is unlikel,y arty ai,r
rele~se will occur bi!cause the haza~dous constituents in the
waste are nofi-volatile~ solubl~ m~tpls.
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!lnlt Type

Operating Surface
!mpounclments

EXHIBIT 7-1

UNIT POTENTIAL FOR AIR RELEASES
AND MECHANISMS OF RELEASE

open Roofed Tanks , 0

0

0

c1

0

Land Treatment Units o

0

c)

Volatilization of vapor phase constituents
through tha $ub-surfac~ and dally/permanent
cover
Poor or no d~jly ~~v~r i~cr~~$g$ Volatili.
zati,on
Op~fi trencfi fill oparatiQn$ allow direct
expo$ura of waste to atmosphere
Volatile gases transported by convection
OF biogenlc gases relea$ed via routine
landfill venting (particularly Important
In sanitary/hazardous mixsd fills)
Particultite r~laases generated by machinery
du’ring filllng operations
Particulate releases due to wind ero$lon of
cover and/or exp~sed wastes

Wastes normally in dfrect contact with
atmosphere
Application techniques which maximize wa!%’te
contact w~th atmosphere, such as surface
spreading or spray irrigation ipromote
incr~ased volati?fzatiofi
Particulate releases due to w’lnd erosion



Unit type

Wast”. Piles

EXHIBIT 7-1 (Continued]

UNIT POTEHTIAL FOR AIR RELEASES
AHO MECHANISMS OF RELEASE

Characteri stics,.a,n,dMechanisms of Release

Incinerators

o

(1

o

0

(Y
o

Non-RCRA Wastewat@r o
Treatment Ponds and
Tanks

Other Destgn and o
Oparating Practices

o

0

Partfculat@ emissions from uncovered
waste piles
Locatfon of waste pile in open area with
no ero$ion protact!on promotes particulate
geheratlan
Waste handling aczivttles on and around
pile in~rease wnisslons
Volatfle emfssions arQ Ifkely to be rare,
but can occur based an wa$te composition

Vaporization from drums frequently left
open to atmosphere of’ ~rom poorly sealed
drums
VapoP emtsslons from ayeas containing
leaking drums

Stack emissions of part’fculates
Stack emissions of volatfle constltu@nt$
High temperatures may caus~ kelatllization
of low- vapor pre$$ure organits and metals
Volat~le releases via malfunctioning valves
during incinerator charging

Lgw concentration wastes may valatillz~
du~ to large surface hrea and actfve waste
tr~atment. Releases can be sfgfl#flcant
due to g~nsrally largs treatment
capacities

Inadequate SPII? collection systems promote
intermittent alr releases
Lack of vapor collection systsms for use
during container/tank cleaning apsrations
Absence of dust suppression or particulate
control meatures
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EXHIBIT 7-2

PARME7ERS ANO MEASURES FOR USE IN EVALUATING
POTENTIAL AIR RELEASES OF HAZARDOUS wASTE COh!STITUliNTS

. . Cone. Aqueuus S~lution~/

B. Particulate Emissions

-- solid

Surface Imp.,
‘Tanks,Containers

Tanks, Containers,
surface Imp, ‘“

Containers, Tanks

Landffl?s, Uaste
Pile&, Land Trt.

Landfills, Mast&
Piles, Land Trt.

ilsefulParameters
and Measures

%lubillty,
Vapor Piwsure,
Partial Pressure,~/
Henry’s Law

caww-af the unique icsues con;imlng afl(emissions from thess
units. Incinerators can burn all the forms of waste Ilstad Ifithis
table. The potential for release from these units $% pr?mwily a
function of Incinerator operating conditions and emission controls,
rather than waste characteristics.

2/ Although the octanol/water partition cuefficimnt al’a con-
stitu~nt is usually not an important Characteristic in these waste
streams, ther~ are conditions where It ean be crftfcgl. Speclf+c-
a?ly, in waste containing high concentrations of organfe particu=
Iates, constituentswith high octanol/water partftfon coefficients
wi?l.adscw+bto the Darticu?ates. Thev will bacome part of the sludae
or wilment I

:/ App’ e components.
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Hazardous Constituent-—

Awaldehyde

ACroleifl

Acr,ylcmitrile

Al?ylchlciride

Benzene

%mzyl chloride

Carbon Tetrachlorid@

Chlc)r~benzene

Chlor~form ‘“

Chloroprefw

CI-E?CKOIS

Cumene (isopropylbenzeoe)

1,4-=dichlorobenzene

1,2-dichloroethane

13ichloromthane

Dioxin

Eplchlwohydrin

Ethylbenzene

Ethylene oxide

Formaldehyde

Hexachl~robutadiene

Hexachlorocyclopentadiene

Hydrogen cyanide

Ko(-ll,tiool

K(I12

Koll.KQ12,Ko13,uoo9

FW4,F02S

F024,F025,KOOl,K014,K019,K083,KO~5,K103,K105

KO15,K085,13028

FOOl,F024,F(325,KO16,KO16,K020,KQ21,K(173,U211

FOOI,FO02,F024,F025,KO15,KO16,M185,KIC15

FQO2,FO24,FO25,KOO9,KO1O,KO16,KO19,KO2U;KO73,, ~
KW?1,KOZ9,!J044

F024,FW5..

FO04,U(152

,.
FCNI2,FO24,FO25,KOI6,K085,K1O5,UO72”

KO18,KO19,KQ20,KOZ9,K030,Kb96,F024,F02?,U077,,

FO01,FO02,F024,F025,KOO9,KO1O,KO2I,UO8O’

F020,F021,F022,F023,F(J28

Ko17,Ko19,Ko2f)*uo41 ~ ‘ ,

KOO9,KO1O,KO38,KG4O,UI22

F024,F025,K040,KO16,KO18,K030,!J128

F024,FQ25,KQ32”,K033’,K034;U130

FOQ7,FOO$?,FO10,KO13,k060
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EXHIBIT7-3 (cont.)

~MRROUS CONSTITUENTS OF CONCERN AS YAPOR RELEASES

K023,K093,il147

Uloo

F024,F025,KO01,K035,K060,K087,IJ165

FO04,K025,K043,KI03,U169

KOOl,K022,KtM17,U188

P095

KO16,K023,K024,K093,K094,U190

K085

FOOI,F092,F024,F025,KO16,KO18,KI09,K020,K021,U21O

FO01,FO02,F024,F025,KO19,K02Q,K028,K029,K073(i095,
KCJ96,U226

FOOI,FO02,F024,F025,K016,KO18,K019,K020,U228

KO19,K(120,K023,KU29,KW?8,F024,FIX?5,W43

FO03,FW%,KO19 ,K020,F024,K029,W8

‘FOZ2,U239
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EXHIBIT 7-4

HAZAROO!IS COF4STITUENTS OF CONCERN AS PARTICULATE RELEh5tS

HJazaPdWls cotl~tltuent RCRA Waste Codes

Arsenic 0000,Do04, K060,K021,K084, POIO,

Poll,Po12

Cadmium 0000,0006,FO06,FO07,FO08,FQ09,

F061,F062, F064,F065,F067,F068,F069

Lead

Mercury

Nickel

0000,0007,FO05,FO07,FOOB,FOQ9 ,FO02,

F064,F069,F086,

0000,0008,FO06,FO09,KO03,K044 ,K04&,

K0523K061,K062,K064,K069 KO86,PI1O

FO06,FO07,FO08,FOQ9
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Constltuent=speci ffc physical and chemical paramet~rs .re
very important indicators of the potential for a vapor-phase
release. The parameters most important when assessing the v~’a-
tllizatfan of a constituent include the following:

c) y*ttEr sfJlublm& The solubflity in water indicates the
maximum koncentratian at which a constituent can dissolve
Iti wat~r at a given temperature. This value can help
the Iflvestfgator estimate the diStribMt~Qn of a constituent
between the dissolved aqueous phase In thQ tinlt and the
undissolved solid or Immtsclble liquid phase, Corisid@red
In combination with the constituent’s vapor prsssure, it
can provlda a relatlv~ assessmerit of the potential magni-
tude of volatilization of’ a constituent Trorn an aqueous’
environment.

0 Vapor pre$sur~. Vapor pres$ure measures the pressure of
vapor in equi~lbrium with a pure Ilquld. It Is best used
in a relativg s~nse; constltuanks wfth high vapor pres-
surss are more llkely to have releases than those with
low vapor prkssures, depending on other factors ~uch as
,Qlatlve sulutj+llfty end concent~atfons (I.e. at htgh
concentrations releases can occur evan though a
constituent’s vapor pressu~e Is relat’ivsly low).

o Octanwl/water partition coefficient. Th@ octanollwater
partit ion Coeftt cltent Icates the tendency of an organic -,
GonstftuQnt to sorb $0 ~rgartic constftuants In the fjofl ‘
cir tiaste matrices of’ a unit. Vapors wfth hfgh octanol/
water partitfon coefffc~ents will adsorb readily to,organic
carbon, rath~r than volatilizing to the atmosphere@. T’hls
Is particularly Important In landfflls and land tr~atm~,nt
units, where tilgh organic carbon contents in soils or
cover material can significantly reduce the r~leas~
potential vapor phase constituents.

a Partial pressure. For constituents in a mixtura, particu-
larly fn a solid matrix, the partial pressure of a consti-
tuent will be more significant than the pure vapor pr.essur~.
In genara?, the greater the partial pre$sur~, ths gr~ater
th~ potential for release. Partial pressures will b~
difficult to obtain= However, when waste characterlaation
data ‘IS avallab~e partial pressuras can be @stimat@d
using methods commonly found in engina~rfng and environ-
mental science handbooks.



. .,r,._.=.,_=o. ......,-,.w....w.--. =m-= ~ .. . ~ ,, . . ~., . .. ..
‘,-

s Lawcanstant. Henry’s law constant is the ratio
Q @ vapor pressure of a constituent and Its aqueous
sQlubility (at equll~brlum). lt can be used to iissess
the relative ease with which the compound may be removed
from the aqueous phase via vaporization. It 1s SCcurate!
only when used concerning low c~ncentration wastes In
aqueous solution. Thus It will be most useful when the
~;~lt b@ing assessed Is a surface Impoundment or tank con-
tainlng dilute wastewaters. Genarally, when he valu~ of

1H@nryts Law constant ~s less than 1OE-7 atm-m the const!- -
tuent will not volatilize from water. As thg value In-
cr~ases the potential for slgnlfl cant, vaporlzatl on incraas-
es, and whsn It is greater than iOE-3 rapid volatlllzatlrn
Wtll occur.

o Raoult’s Law - !?aoult’s Law can be usad to predict re-
?aases from Concentratada queous solutlons (i.@. solutlons
over 10% solute). This will ba most useful when the unit
of concern ~ntalls container storagds tank storag~, or
tt.aatment of concentrated waste Strisams.

tion of a constituent. The invest~gato~’
appropriate chemlcal~ physical, and unit
his/her best judgment In determining the

2. Particulate Emfsslons

In general, there will be fewer facflitle$ with .partlculate
emissions. However, at some facilities particulate emissions may
b~ v&Py signiflcunt (e.g., dischitrges from a lead smeltsr) and
threaten the $afety of on-site workers and EPA personnel during a
Sfte Vi$lt.

.

The likelihood of particulate releases at hazardous waste :

management ?acilttles is generally associated with landfills,
land traatment units and/or waste piles. ,The potential far

t
. .

particulate releases is governed by dlffer@nt parameters than
those that affact vapor-phase releases. 1

For particulate releases, th@ stze distribution of the
particles In the release plays an fmportant r~le In both
dispersion and actual exposure. Large particles will settle out
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c. Pollutant klfgra,tlon.Pu.thway

The investigator shoul~ Id@ntlfy th= m!gratlon route(s) for
potential air rgleases In.order to ldentflfy.

o The locatlqns along the rout~ wh~ra targat pmpulatlons
may be axposEd to the rel.eas@; and

Q Locations to sample for evidenc~”of rsl~asa (e*g.* south
or north edge of the unit), where no ~vldenc~ of release
ex~sts~ but the ~nvestigatar beli~veso based Qn ufi!t and
waste eharacteri,stics. that releases may occur-

In identifying air pollutant migration pathways, thelnv@stl-
gator should determine the dire’ctlon of tha prevaill+n!l winds
around the facility~ and characterize, the geography ~aogafi narrow
valleys and urban areas containing large buildings- or.artlflelal
canyons) along ths wind pathwayg Using this lfiformat~on. he/sh@
should be able to identify upwind and downwind sampling Io@atlons
and target populations that may be exposed to air r?leasas al(In9
their mlgratlon rout@.

The investigator’ may be able to obtain some of this information
from local weather data bases as part of ths PR. Mast of this
information, how@ver~ will probably be collected during ths-VSI.

Tti@investigator should examine any available snurces, of
information to identify evidence that cons~ftuents have, been an
rsleased to the air at a facility in a proportion that poses
actual or pot~ntial threat to human health and the anvironmsnt$
G~neral considerations an how to look for evidence of releas~ are
discussed in Chapters Two and Three~
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o Air $ampllng/monltQrlng data as$oclated with a particular
untt (@g., sampl~s taken from above a NPDES unit; moni-
toring data required under iiClean Air Act pepmit);

o Visual evidence of partlcul~ta releases from a unit;

0 (ln-sft@ afr monitoring data gathered under the OStlA program;

o I?@cords of citizen complaints associated w~th the’ faclllty
cQncern~fig odors, headaches” nauseas or obserwdd part~ctilate
releases.

-e
During the vlusal site Inspection, ~he Investigator should

identify any Qvldence that hazardous constituefits have releqsed
or are continuing to rslease from ‘SWMIJSat ths faclllty to th.~
a~ra During the visq,al site inspection he/She shciuld ,~on?irm the
presence 0~ units af’con.ern and look ‘for evlden,ce of particulate
emissions from units. Although the Investigator may oc~aslonally
smell vapor-phase releases, In most ea$gs; thi?ser~l~ases wI1l be
difficult t~ idt!ntlfy without samPIQs. Procedural foF callscting
additional sampling information are disaussed In S%ction 111.

E, Exposu+e Potential

The Inwestlgator should evaluat~ avatlable informutlon orl
the ?ocatfons numb~r, “and characteristics of’ potentfal racaptars
that could ’be affected by afr releasesat the facility. Human
receptors are of primary concern for afr releases. Potential
receptor information will be used primarily in h@lpfng the fnves=
tfgator determina the need for interim corrective maasur@s at the

“’ facillty tn order’ to addr=ss instances of air contamination
posing especfall.y high risks of exposure.

Population den$ity and distance frcm the source” are.the prl-
mar.y factors in determining the significance of a potential
exposure. Dfstance should be measured from the ufllt(s] containing
the wastk rather than from the facility boundary, although total
facilfty emfssions from all SWHUS should also be kept in mind.
Most importantly, the investigator should consider the density of
the population res,iding near the site, as well as tran$imnts such
as workers in factories, officss, restaurants, motelss or students.

The most sfg!~lficant exposure potentfal wfll occur In situa-
tions when there is a high population densfty very close to the
site, However, because eoficentratfons can be qufte high, even
low density populations in such close proximity to the site are
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Ths Investigator naed$ to consider the rela%lonshtp between
distancQ, comcnntratlon, and population density in evaluating the
slgnl?lcanee ef an exposure potential. An additional factor to
corisidar Is the population located along the ll”ne of the most
predominant wfnd dfrection at a site. Because the RFA ts prl-
marlly conca~ned with contlnuaus releases, populations located
along this Iins downw!nd of th~ sits are mort! Iikaly to receive
significant ex~o$ures than populations located along other vectors.

If th~ Investigator determines that units at a facility are
releaslng large volumes of unsaturated hydrocarbons, he/shQ.may
need to eonstder papulatlon density over a much Iarg@r area,
These constltu@nts contribute to the fobmatiofi of photochemlcal
smog and ozone~ whichs In combination with other ragional pollu-
tant releases, can cause significant exposure$ over a widQ”
geographic apea.

F. Dg,term!nlna the Need for Addlttonal Samplln.,g.,,~nform~tlon

If thn investlg%tor determines, based Qn h~s InspectIon of
the unit, that thare is a significant potenti41 for the unft to
be releasing substantial quantities of volatfle constituents and
#n considaratlan of th~ proximity of receptors, ha/she may choose
to sampl~ to det@rmine conclusively wheth~r an afr releass is
occurring which mer$ts further investfgatfon) We dfscus$ in this
section:

{1) General infarmatlon on factors to consider In determining
the need for additional sampling information; and

(2) Factors to consider tn $~iQcting sampling paramets~s. ~
~:..-~

1. General Information .oriD@tsr’minfng thg. N@@d far $aImPlin~

The investigator should use hislher best professional judgment
in determining when a unit may be releasfng hazardous c~nstituents
to the air. In some situations, a urilt hay ~xhiblt a strong poten~
tial for air,releases, based upon unit and waste characteristic?,
but the ifivestlgator wants to confirm this with additional data.
This may be necessary in situations where the owne$’/opePa”tor has
not cooperated with EPA, and he/she may co~itest an EPA request to
conduct further investigations by denying the presence of aiv
releases.



In salectlfig sampling paramters, the Investigator should
consldsr those ~onstltuents he/sh@ believes to be o? concern at
the fae~lfty. These constituents are discussed In detail earlier
in th~s chqater. In general, th~ Investigator wfll be able to
confirm a rg~ease when one constituent has been shown to releases
and th~refore. the number of parameters considered should be as
limlted as poss’ible.

In many cases, the tnvestlgator wII1 be able to confirm or
deny the presence of an air rel~ase by sampling for VOCS with an
indlcatar d~vlc~, However, thes~ devices can miss eplsodlc re-
leases. These devices (e.g., OVA and HNU) measure the concentra-
tion of volatfl~ organlcs tn the air, and thus provide a screening
level technique for idi?ntlfying rsleases. Th@se sampling methods
are discussed further in Sect Ion IIi.

111. OBTAINING ADDITIONAL SAMPLING INFORMATION

This section prssents technical Information related spec$flcally
to air releases to b~ considered when collecting addl,tlonal
sampling information In the SV. The Information pressnted here
should be used tq help the ,Investlgator meet one o? the primary

*-goals of the SV:

o To collect additional sampling Information to fill data
gaps Id@fit!fied in the PR and VSI, leading towards final
release determinations.

For each sampling method discussed, thfs section de$crlbes:
1) the general ktnds of situations fn which It wI1l be appropriate ;
to employ a specific technique, 2) technical Information on how
to conduct the sampllng, and 3) specific details tg be considered
whin evaluating the sampling results. This section does not j
provide the actual SOPS on sampllng technlquas hQrQ, ,although it
does reference the relevant manuals where possible.

;
i

\ ~

The choice ,of appropriate sampling methods wI1l have a large
%~

Impact on the cost and usefulness of the SV. Th@ Investigator *
should be confident when developing and rev~ewlng the sampling *j
plan that the procedures chosen wIII meet ths nwd$ of the RFA,
while not resultlng In the collection of unnecessary data.

We describe several s~fip?lng techniques that will be appro-
priate for Identifying alr rel~ases during the RFA:

(1) Indicator techniques (OVA and HNU); ,

(3) Monitoring stations wf~n Tenax tubes.
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2. Draeger Tub~s

Mhen the investigator seeks more detaflad !nformatinn on t~~
pre$ence o~rorganfc constltu~nts fn the air, tl~aegar tubes can
useful for maastiring spaclf’ic constltuentse Thfs sampling t@ch-
nlque shars!s the advantage of the HHU and OVA iti that Elraager
tubes are a portables field technique, whi~h doss not require
laboratory analysis+

CJraeger tubes contain a sorbent matari”al aficased in & small
glass tube. through whfch an hir sample is pulled with a hand-
held pump. The sorbent materfal has been chemical ly=tr~ated.
to turn a color when th~ specific constituent of concernf$
presan: ‘in th~ air. The length of the $tain@d materfal indicates
the concentration of th& constituent fn the air; th~ tub~ contains
ficalibrated scale for reading concefitration In parts pEf’ million
i!lrectly off of th~ tube.



;.-

Draeger tubes have sQvQral advantages over the Indicator
techniques dl$cussed above. Becausa they are constituent-specific,
they provlda a better tfidlcati~n of the toxicity pased by an air
release. ThQy alpo w~ll provlds a more accurate measurement of
the canstltuants ‘of concern, since therQ Is no problem based up~n
the calibratlan to one constituent. Uowev~r, Draeger tubes ar’e
not available for all volatile constituents of concern. They are
also $Ilghtly more dlff’lcult to useg in that the Investigator
should carry a$Qumi Draeger tubes for each of the potential
constituents or vapor classes of concern at tha sfte. still,
they should be cQnsldsrsd extremsly portable.

3* Monltoeing Stations with Tenax Tubes

Iv. MAKING RELEASE DETERMINATIONS
,,

The final task In the RFA prQcess 1$ to make dets~m#natlons
of release potential throughout the facility and to make recomman-
datlons fur further act#on to address the$e pot~nt!al rg~edst?$.
This section summarizes infarimatlon that the Investlgatar should ‘
consider when making release determinations in the afr pathway,

Chapter Four pr~sents the g~neral procedur~ to be fbllowed
when making release determinations during the RFA, This fnvalves:

o Evaluating sampllng results from thq $!V;

6 Integrating facility information gathered in th~ PI? ~nd
the VSI;

o Lletermlnlng the l~kelihood of release at the faclllty; and

Q Making recommendations concerning the need for ~urther
investigations.
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Exhlblt 7-5 Is a checklist that should help thm Invastlgator
evaluate spsclfic factors to Identify alr r~leasas, In id~nt+fylng
releases, the investigator should consider types o? lnformati~n
presented fn Exhibit 1-1, which are highlighted Inl the checkll,st.

,,

,,
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CHECKLIST FOR AIR RELEASES

o Unit Ch%racterlstlcs

- Is th~ unft operating and does it expo.e wast~s to the
atmosphere?

- floes the surface area of the unit create create a potential
for air t-a?easg?

o Does the unit contain waste that exhibits a pot~ntial for
vapor phase release?

- Does the tintt contain hazardous constltuants of concern as
vapor releases?

c1 Does the unit conta!n waste and exhibit site conditions that
suggest a potential for partlcul&te releass?

o Eviclefice of Air Release

Is there indfrec+t svidence of release from the unit (e.g.,
evidence of contamination around the facility that may have
re$ultwi from an al? relsase; OSHA monitoring data; Cltir.e$l
compliant regarding health problems, odors$ or observed
particulate releases)?



CHAPTER EIGHT

SUBSURFACE GAS

I. INTRODUCTION

A. Purpose

This chapter provides technical in’for,nation to support the
investigation of releases of subsurface ges during the RFA,
!dNile ChiiptQrS Two, Thr~e, and Four provide g~neral gutdanc~ on
conducting RFAs, this chapter focuses an specific factors unique
to subsurface gas releases that should b~ considerd by the inves-
tigator.

B. ‘WW!2

In the RFJI, investigators should detemin@ WhtltheF releases
of subsurfa~e gas have occurred at a facility. In general, EPA’s
primary concern is to eletermin~ wh~ther thers are g~% releases
that could reach explosive leve?s In on-site or ef~~slte bulldin~~
Therefore, the primary constituent of rioncern In the subsurface
gas investigation Is methane, due to its @xplos#ve properties and
frequency of detection in subsurface gas,

*

releases will be very resource intensive for both the owner~operator
and for the Agency. Therefore, the inv’dstigator.should also
identify in the RFA those units/facilities that cfo,not require
further investigation for subsurface gas re?eas+?s,

‘This chaptQr has been organized to reflect’ the ~@par&te
phases of th~ RFA proces$:

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 SV; and
o Making release determinations.

The first section describes the t.echfiical factors that should
be cortsiderad during the PI? and VSI. The second seetlon describes.
the technical approach to obtainfng additional sampling info~matfon
in the SV for subsurface gas reledsas, and should be consu?tsd
along with Chapter Four on general guidance to be follow~d in
conducting a SY. The final section dfscusses facto’rs to consider
when making rel~ase determinations of subsurface gas releases.
This sectionalso presents options for further investigation of
subsurface gas releases to be evaluated at the end of the RFA,
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11. ‘CORDUCTINGA PfiELIMINARY REVIEW AND VISUAL SITE
I~SPECT,lON OF SIJSSURFACE GAS RELEASE POTENTIAL

Tliis section presents technical information related specif-
ically t~ ~~b$~rfa~~

1
as reli?a!$es to be considered whan conduct.

ing the PR and VSI. ccordingly, this section has bei?n organized
to reflect tti~ primary goals of these steps in the RFA:

‘0 ldentifyin~ and describing potential thr~ats from
subsurface gas at RCRA facilities; and

o Mklng a preliminary assessment of the need for and
t?xt~ritof sampling required.

This saction presents technical information spectfic to this
pathway covering the five types of in~ormat!on deseribed .In
Exh’lbit 1-1., ‘nd technical information to help the investigator
cietermin~ whe~ additional sampling wfll be nsc~ssary In a SV.tio
identify subsurface gas relea$ss. The s’ectfon dtscusses these
stx types of information $i@parately:

(1) Unit characteristics;

(2) kJaSte charact@ristics~

{4) Evidenc,e of release; ‘

(6) ,Determining the need for additiona? sampl~~g
information.

This infarmatlon wil’1 be relevant to ~he eva~uaticin of “
writt~n documents fn the Pl? and irtformat’ion ga~h~red’ i?ia VSI.

A. !Jnlt characteristics

T!Ie design and operating characteristics of a unit will
determine to a great extent its potential for relabsfng methane.
The investi.gatnr should evaluate the unit charact~ristics of each
SW14U Qr group of SWMUS at a ‘facili,ty to determine their potent!al
for contributing to ths generation and release of m@thane in
subsurface gases.

The general potential for subsl~rf~ce gas releasss from ,a
SldMtJdepends, tb a great extent, upon the nature a~ci function of!
the unit. The inv&stlgator should a%sess each unit bas~d upon:

o An uotierstanding of the overall potential Gf the griit
to cause subsurface gas releases;
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o Ur?fts C1C4%BCIas Ianciflll$. Inactfve SWMUS that have b~en
Closi%d as land? ~s may gen~rate subsurt’ac~ gasss. These
%+tgs fnclude closed surface impoundm~nts or waste pi’.ss
containing decomposable or volatile wastes with in-place
#mp@rmeable covers. Similar to landf~lls, gases generated
fn sttes cla$ed as landfills may migrate laterally, pos-
sibly caus$ng significant accumulatio;~s. However, closed
surface tmpoundm~nts and waste piles generally contain
small quantities of decomposable and volat$le wastes and
are at shallow depths, Thusn significant gas migration
and subsequent subsurface gas releases ar~ less likely
far these units than for landfills.



UNIT POTENTIAL FOR SUBSURFACE G?*!5
RELEASES AND MECHANISMSOF RELEASE

Unit Type_

Closed Landfills

Active Landfills

Closed Mater Piles

Closed Surface
Impoundments

o Lateral migration of m~thane beneath
landfill cap to on-site or off-site
structures.

o Migration of methane through conduits
to on-site or off-sfte structures,

o Lateral m?gration of methane bafi~ath
landfill cap to on-site or off-site
structures.
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The investlgater should attempt to Identify the wastes
originally contained within a SW141Jor group of SUHUS during the
PR, in @rd@r to determine their pot@ntlal for generating methane. ‘
The Investigation for methane is diff~rent than investigations
for releases to the oth~r media discussed in this guidancet in
that the constituent ~f concern in this chaptsr is gen~rated in
the ufiit, rather than meraly a waste pr~s~rit f~om a treatment,
storage, ~r disposal activity. Therei’ars, th~ Investigator
should determine wheth~r wastes conducive to the gg~et’atlon of
methane are present in SW141JSat the facility.

Anaerobic decomposition of organic wastes generates large
vnlumea of methan~ gas under the prop~r conditions. When methane
is generated in SWMUS, the potential exists for it to accumulate
under ~ressur+e and to migrate from the unit, thereby posiRg a
signific~nt risk of explosion. The methane may also be mixed
with other volatile hazardous constitu~nts pr@sent 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 methan~ gas.
The volume of gas produced in the unit depends upon both the
quantity and types of refuse present. i.initsmay either cointain
primarily refuse or a mixture of refus~ and hazardous wastes.
Llnlts where refuse has been zodisposed 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 wIII be generated at units con-
taining larger quantities of refuse. The volume of gas gen~rated
also depends upon the age of the unit and how long the waste has
been in the unit. Methane gen?ratton will Increase slowly after
waste emplacement to a max+murn generation rate which will SIOW1
decline as the waste decomposes. {The active lifetime for metha e
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generation from units closed as landfills depends primarll~a~~on
the amourtt of pr~cipitatfon infiltrating fnto the wa$te. -
fills in the arid Sauthwest will gert~rally produce methane for
20-30 years, wh’lle Iandfllls In tha humid Southeast may only
generate methane far 4-5 y~ars afte~ waste emplacement. Landfills
with hlghar moisture content provide a more sultabla environment
‘for bacterial dag~adatlon.

The t%mper~ture of waste at the time of ~mplacement can also
affect the methane generation rate. Wastes placm! in land fills
in the winter at temperatures below 10° C may not g~nerate m~thane
for up to 5 year$~ &v@n in climates with warm sum,mers, due to the
insulating properties of the waste, The wast~ can ramain at tem-
peratures low enough to effectively inhibit bacterial decomposition
for several years, The types of refuse disposed in the unit can
also affsct the rata of m~thane g~n~ration. Oescrlptfons of th’e
two types of ~efuse that can generate methane and a brief discus-
sion of oth~r wastes that may mix with methan~ fal~~w:

a Rapid Decomposable Refuse. Rapid decomposable wi$st~s
W’111 produc~”meth~ne at high rates under the proper
conditions, Thess wastes include cirganie sludges from
wastewater treatment facilities, food wates, garden
wastes s and other ve etabla matter (@g., grass clipplngs,

!tree trimmings, etc, . The high concentration of readily
degradable organic compounds fn these wastes provides ?n
ideal energy source for th~ anaerobic organisms that
produce methane.

o S1OW ~ecomp~sable Refuse. Slow decomposable will ntit
produce the immediate fgh volumes of methafi@ j?assfble
with the rapid decomposable, However, they will produce
methane at’ lower rates in the un+t over a longer period
of time, and thus also posa a substantial threat, 51Ow
ddcomposables includa paper, cardboard; wood, Ieath@r,
some textiles, and several other a$sort~ci or anic ma-
tsrials. fS1OW decomposable are commonly a argq percen.
tage of munlclpal rafuse, and should be present in large
quantities if the SMMIJs contain municipal rafuss+. ,,,

0 Other ldastes of Coticer~. Volatile organic wastes, ci!’sposad
in he unit at’ concern for subsurface gas rele$$es may
volatilize into the pockets of methane gas producsM by
rsfuse decmnpositlon and fncrease the hazard assoclat@d
with the gas. This situation could occur whera Ifqulds
such as” solvents have baen disposed of fn Iandftlls or
waste piles In high concentrations. These compounds are
not ljkaly to migrate from the unft unless methane Is
present to act as a carrier. However, certatn vola%ile
compounds would be likely 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 alr
releases. Thes& are listed in Exhibit 7-2,
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c. Pollutant Migration Path-

Th@ inv~st’iqator should evaluate any avullabl~ information
pevtalning to the hydroqsologic characteristics of a facillty
in order to determlnf! the pollutant mtgratian pathways a$sacfated
with subsurface gas releases during the PI?. As stated previously,
methane can accumulat~ under pressure within certain typgs of
units, and then mi rate from that unit through the subsurface due

!to the forc~ of th s pressure.

Certain natural conditions and engineered strocturas 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 tnigratlori, while underground utility
lines can promate migration. Me describe below several factors
that can affect the migration of subsurf&ce gas: .

(1) Natural barri~rs and conduits; and

(2) Engineered barriers and conduits.

1. Natural Barriers and Conduits

Gas migration can be fmpeded by various geolog~c barrl%rs.
A soil’s effectiv~ porosity and permeab~lity are perhaps ‘the most
important natural barriers to ga$ migration. Porcisity Is a
function of soil type, moisture content, and weathering. Permea-
bility is determined by soil type. Tight, uniform soild such as
~lays, at least to the depth of the unit, are good bdrriers.
Sandy soil will likely encouraga vantlng of gas to thai atinosphere,
thus preverttfng horlzental migration. Climatlc conditions such
as pre~ipitatiati or free21rtg can also affect gas migration, Both
fa~tors tsnd to reduce the porosity of surface soils prev~ntitig
upward ‘;JS migration.

. -

Gas migration can also be ~mpeded or prevented’ by hydrolo ic
!barri~rs such as surface water, -ground water, and saturated so 1s.

Subsurface gas does not penetrate ground water”&nd surface water.
Thus, if there is a lake or pgrennial stream betwgen the unit and
any structure, migratfon *S unlikely. A high ground w&t@r table
will r~strict migration to the shallow unsaturat~d zone+ Iifgh
water tables also allow for the use of trc:ches as gas control
devtces.

Subsurface gases that come in contact with these ‘barriers
will tend to migrate towards the pathway of le&st resistance?
either man-made or natural conduits. For example, sand and ~~
gravel l~nse$ below a less permeable soil layer are ex’c@llent
conduits for subsurface gas migration. As an uncommon example,
if a land~ill or site clo$ed as a landfill was su~rounded (along
all sidewalls and bottom) by water , gas migration beyond th@
confining barrier would not be expe~ted. In most casgs, however,

!
round water and saturated soils only partially surround ‘a unit
usually along the battom). Thus, lateral? or vertical mlgratfon

can Occuih through this natura? conduit.
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2.

Some facilities may have engineered structures which either
intertttonally or unintentionally impede the migration of subsurface
gas. ~fl~fn@@~d barriers include:

Q S nthetic liners that eff’activaly contain wastes;
o s~utry”walls that border landfill units; ~nd
o G*s control or venting systems. .

The investigator should review documents on the de$lgn and opera-
tion of these systems and inspect the systems to confirm that
they are functiofilng properly. Subsurface gas control systems
are almost e~cluslvely associated with disposal sites for
municipal-type waste rather than fsr hazardous waste. Thesa
systems are probably only present at hazardous waste facilities
where municipal waste is codisposed with hazardaus waste or where
a sanitary landfill is operating at the same $Ite.

Gas migration’ from SWMUS may be facilitated by man-made
structures located within the facility or near the property
boundary. Examples of engineered btructur~s’ whfch m~y act as
conduits include:

0 Underground power transmission lines;
o Sewer and drainage pipes; qnd I
o Undergr~und telephone cables.

[
Gases migrating from”a SHMLl may enter the gravel-backfilled \

i
trenches surrounding these structures and travel

f
rest distances

to buildings o+other’engineered structures resu ting in a
2
I

potential hazard. It may be useful to “insp@ct thg facility blue- !
prints and check with utilities to the extOnt that thesa tasks i

were not complated during the PR or VSI in ardar to ensur~ that i~
no structures are present that could increasb the ?ikelihood of ~
gas migration to on- and off-site receptors.

f:
i

Il. Evidence of Release

The investigator should exiimlne any available sources of
K

information to identify evidence that subsurface gas has migrated
from a facility. Most evidertce of subsurface gas raleases will

.Z

usually be limited to official r~ports o? explosions at or near
the facility. IrI some cases, there may be sampling information
taken from vents placed near the units indicating ths presence of
methane in a unft. Under most circumstances, the investigator
should assume that units containing methane will pose a thr~at
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, th~ RFA will focus
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prfmarlly on tha potatntlal for methane to mlgra$e to on-site and
Off-sltg bllildings. Typically, methana can mlgrat~ up to 1000
feet from Its sourcs, although It could travel further under ideal
cond~tlofis.

Potential receptor information wII1 be us%d prfmarily to
help the inv~stlgator d~termlne the need for Immediate corrective
measures at tha f&clllty in order to allaviat~ potentially high
risks of explosion attributable to methane migration. In general,
immediate actions may be necessary when tha tnvastigator encounters
bullding$ with explosimeter readings above 25X Qf th~ LEL (lQwQr
explosive llmit). The investigator should Identify those structures
that may be located close enough to a source af mathane to warrant
further tnvestlgat~on, and In some case~, sdmpling.’

F. Retermlnlng the Need for Additional Sam g ifl the $V

If the investigator determines, based on his inspsctlon of
the unit, that ther@ Is a slgntflcant potantlal for the unit to
generate methane, and that the site gcmlog”fc and hydrogeologfc
conditions may promote migrations ‘he/she may chaoso to sample to
determine concluslv~ly whether methane has ‘been ral@as@. Me
discuss in this section:

(1) General Information on factors to consid~r !n determining
the need for additional $amplfng information;

(3) An example to Illustrates this eltscussiori.

The follow~ng list presents several s~tuatloris in wlilch the
investigator may find it useful to obtain addltiofial sampling
information during a SV:

o To identify explosiv~ levels of methane In Structures; to
jdentify the negd for emergency action;

o TCI confirm adequate operation of a landfill gas v~ntlfig
system;

o To Identify the presence of refuse In unfts wfth unknown
waste composition; and

o To confirm the presence of toxic constituents m~xed with
subsurface gas.

The investigator should use best protassional judgment in
diatermlnlng when a SMMU may be a source of subsurface gases.
When hefshe b~lfeves that a unft contafned decomposabl~ wastes,
and belfeves that the $fte conditions could facilitate methan~



2* Selgctlon of’ Sampling Parameters

As stat~d previously, methane will be th~ primary cons~~~:~nt
of concern for investigations of subsurface gas releas~s. .
for~, the Investigator will usually sample for methane when
Identifying releases.

However, under certain unusual situations (e.g., units whgre
large quantities qf refuse were codisposed wfth hazardous wastes),
it may bg n~eessary to identify the presence of other potentially
hazardous cofistitu%nts in subsurface ga~, In thes~ casas, the
potential const~tuents of concern will the same as those ldenti-
~ied as potantial constituents of coocern foratr r~leases, The
Investigator should r~fer to Chapt@r Seven of this doc,ument for
guidance on identifying and sampling th~se constituents of concern.

3. QJL!!W&

An Illustration of a situation in whi~h sampling would be
called for follows: An el~ctroplating facility previously dis-
posed some of its Eleetroplatin

?
sludges along with refuse gen=

@rated at the facility in a med um-$tzed l’andflll (2 acrgs). The
company clnsed the Iandflll five years before the RCRA investi-
gator began conducting the RFA. They closed the Iandflll by
installing a clay cap with a veg~tative cover.

The invssti ator found records of the past use of the land-
fill durirt

!
Ithe R, and recognized a potential methane generation

problem. fter r~questing a facility diagram from the owner/oper-
ator, the investigator discovered a telephone line running from
off the facility boundary. underneath and adjacent to the’ land$ill, ~
towards on~ of the facility structures. The investigator recog-
nized the uflderground telephorie lin~ to be a potential conduit
for any m~thune migrating from the clos~d landffll.

II@cause the telephone line entared a facility structure, the
investigator would decide to take explosimeter readings within
the structure of concern. However, because the abs@nce of methane
in the facility structure does not necessarily prove the absence
of methane, the investigator also decides to take sev@ral soil
gas measurements around the p~rimet~r of the Iandf’111, in order
to identify the pres~nce of methane at the unit boundary.

111. COLLECTING ADDITIONAL INFORMATION IN THE SV

This section presents technical informatioti related specific-
ally to subsurface gas releas~s to bd considered when collecting
additional sampling information in the SV. ‘The information
presented here should be used to help the investigator meet one
of the primary goals af the $V:
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o To eollgct additional sampling Information to fill data
gaps idgntlf$sd In %hta PA, laading towards final release
determinations.

For each $tmpllrig method discussed, this section describss:
1) the genaral kinds of situations In which It will be appropriate
to employ a specl”flc technique, 2) t~chnlcal Information on how
to condu~t ~h@ sampling, and 3) s ecific details to b~ cansldered

!when ewaluatln,g the sampl~ng resu ts. This s~ction does not
provide ‘the actual SOPS on the sampllng techniques here, Howevar,
it references thg relevant manuals.

The chnlce of appropriate sampling methods WI1l have a large
impact on the cost and usefulness of the SV. The Irtv@stigatar
should be con?ldent when developiflg and revlawin’g the Sampllng
plan that the procedures chosen will meat the rimsds of the RFA,
while not result~ng In the collection of unrteces%ary data,

One example of a sampling technfque that will ha apprbpriato
for identifying subsurface gas r~leases during the RFA f$ ~he
combustible gas met=r (exploslmeter) m~asur’ement. Conslderatlons
on how to u$e thfs device and on @valuatfng fts results follow
below.

1, Combustlbl@ Gas ?hter

Methane fi~ld moaft~rlng can be performed with cmnbustlble gas
meters In bufldlflgss s~wers, or fn th~ soil. A combustfblq..gas
meter wfll provtde:a r~llable determination of combustible gas.
concentrations, It will not Indicate whether or nut ~h= gomhu$t=
lble gas detected Is actually methana gas, although, If the wasta
in the unit could generate methane, It is lfk~ly that thi?m~ter
is detectfng methane. Any significant giis readfng (whether It is
methane or not) is of concern.

Combustible’gas meters usually fndlcate the peresfitag@ of
the lower explosiv@ llmtt (LEL) ef the atmosphere being monitored.
The.LEL Indicates the lowast concantvatlon of methan~ in alr
which could result fn ccmbustfan, qr in s@ver@ ~asas, afi axploslon.
EPA gufdelin.@s under CERCLA consider 25% of the LEL to be an
actfon threshold; the investigator should @vacuat@ +mm@dlately
when readings hlghar than 25% of the LEL are obtafned,

R@ported experience fndicates O to 100 percent of the lower
explosive Iimft dat.ectlon to be accuf’at~ wfth hotwire catalytfc
combustion principxl instruments. Howaver, many users pr~fer
instruments wfth the capability of determining bo:th the O to 100
percent LEL and the p~rcent methane present when the concentra-
tion exceeds 100 percent LEL {It?., 5 percent methane). Dual
scale Instruments are available for thfs application. Typically,
the O to 100 percent gas scale uses a thermal conductivity sensor.

The carbon dioxide in landfill ~generated gas fs 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 tha single scale 0 to 100 p@rc$nt LEL fnstrument$ can
also b~ flttad with air dilution tubes or v&lves to allow ~eadings
of the percent gas when the concentration fs above th~ LEL*
IrstructiQns on the use and Calibration of these instruments
should be obtained from the inanufacturer~

Monitoring In a facillty $tructur@ {e.g., buildings, $ewers,
existlnfl monltering wells, gas vents) should normally be done
aftar the bulldlng has be~n closed Qv@rnight or for a weekebd,
and wh~n the SQII surface has been wet or froz@n far several
clays● 140nltQring or sampling should be done in confined areas
where gas may aecumulate~ such as basam~ntsa crawl spaces, n~ar
floor criicks, attics, around subsurface utlllty connectlons~ and
in untrapped drain lines.

Soil gas monitoring cari be performed to identify the potential
for methan@ r~lea$es at a unit” The invest i~atQr will norma~~y
drill shallow wells of a minimal dtameter (2 ) and insert the
monitoring d~vice In the hole. There will be some tln!e delay
due to the slow movement of gas through the soils and into the
well *

Iv. MAKING SUBSURFACE GAS RELEASE DETERFiINATIONS

The final task in the RFA is to make release determinations
and recommendations concerning the need for further investigation
(e.g., an RFI). Uhil.e subsurface gas problems may not occur at
a large numb~r of facilities, where they are encountered, they
may pose extremely hlgb risks to the Investigator and facility
employees~

Exhibit 8-4 is a checkllst that should help the invsstlgator
evaluat$ specific factors to identify subsurfac~ gas releasess or
to identify sites that have a high potential for gas release and
gas migration to on-site or off-site buildingsti In identifying
releases, the investigator should consider the s~ries of factors
described in the chapter and highlight in the checkllst to
det~rm~ne the potential for releas@* Tha primary factors include:
wheth~r or not the unit contains waste that generat~s mathane, and
tha p~a ~ntial for migration through the subsurface.
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Exhibit 8-4

Checklist for Subsurface Gas ReleasQs

I* Potential for Subsurface 5$s Releases

o Does the unit contain waste that generates methane or
generates volatile constituents that may be carried by
methane (e,,g.~ decomposable refuse/vo?atile organic wastes)?

o Is the unit an active or closed landfill or & tin~t closed
as a landfill (e.g., surface impoundm~nts and waste piles)?

2. Migration of Subsurface Gas to on-site or off-site Buildifigs

o Are on-site or off-site buildings close to the unit?

0 Do natural or engineered barriers pr~v~nt gas migration
from the unit to an-sltq or off-site bu’lldirtgs [Q.,g., low
soil permeability and porosity hydrogmlogic barrt@rs/liners,
slurry wallst gas control systems)?

3* Evidence of Release

o Doss sampling data indicate a release of concero?
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CHAPTER NINE

SOILS

ii. Purpo5e

This chapter has been organtzed to reflect the separate
phases of thf2 RFA prOCesS:

o Conducting a preliminary review of infarmatian on SOI1
releases;

o Conducting a visual inspection of the facility;
o Co?lectin~ additional sampling infomnatlon in the SV; and
o Making release d~terminations,

During the RFA, the inva$tigator should evaluate the likeli-
hood that the facil?ty has rsleases to $oils which pose a threat
to human health and th~ environment. Ii!hllein most cases this
will relate to cent.aminat~on from specific units, there may be
situations where other sources of soil contamination may be
impacting human health and the environment.



11s CONOLJCTIf4GA PREL!141NARYREVIEWAND VISUAL
SITE INSPECTION OF RELEASES TO SOILS

o Making a preliminary assessment of the need for and ex-
teot of sampl#ng required.

This s~ction preseats technical details on each of the five
types of iriformatlon des~ribed In Exhibit 1-1:

(1) Unit characteristics;

(2) Maste characteristics;

(4} Evidence af release; and

(5) Exposure potential.

In aadltlon, technical information is provided to help the inves-
tigator determine when additional sampl~ng will be neces$ary in a
SV to identify soil releases. Each a~ea fs discussed separately.

A. Unit Characteristics

A unit’s design and operating characteristics of a SPiilUwill
determine to a great extent its potential for releasing ha%ardou$
constituents to soils. Many treatment, storage, and disposal
units are designed to prevent r~leases to the environment. The
investigator should evaluate the characteristics of sach SWMU or
group of SK141JSat a facility to determine their pot@ntial for
releiising hazardous constituents to soils.

As with other medta, the likelihood that a SIIIMUh,as contam-
inated soils is largely dependent on the nature and functlnn of
the unit. Therefore, each SbNiU or grouping of similar units
should be evaluated for Its potential to release constituents
that may contaminate surrounding soils. 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 sails;
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EXHIBIT 9-1

RAH141NG OF UNIT POTEMTIAL FOR SOIL RELEASE
AND MECHANISMS OF RELEASE

Un$t Tv~e

Surface Impoundment

Landfill

Haste Pile

Latid Treatment Unit

Container Storage
Area

Above-ground Tank

In-ground Tank

Incinerator

Class I and IV
Injection Well

Release Mechanism

o Releases from overtopping

o Seepage

o Migration of run-off outside the unit’s
run-off collection and containment system

o 14igratfon of spills and other relmses
outsitie the containment area from
loading and unloadlng operations

o ~~~~;ge through dikes to surrounding

o Migration of run-off outside the unit’s
run-off collection and contafnmi?nt system

o ?4igration of spills and other releases
out$ide the containment area from
loading and unloading operations

o Migration of run-off outside the
containment area

o Migration of run-off outside the
containment area

o Releases from overflow

a Leaks through tank shell

o Spills from coupllng/uncoupling
operations

o Releases from overflow

o Spills from coupling/uncoupling
operations

o Spills or other releases from waste
handling/preparation activities

o Spills due to mechanical failure

o $ptlls from waste handling opera-
t~ons at the well h~ad

x The two remaining solid waste management units; waste transfer
stattons, and waste recyellng operations generally have mechanisms
of release similar to t~nks.



Q An understanding of the primary mechaolsms by which the
relea$es may occur from the unit and th~ potenttal for
this ~alease.

When assessing the Ilkellhood of releases to SOIIS from a
unit, the Investigator’ should lnitlally consider the relative
potential of the unit for a release. For example, an above-ground
tank located directly on soil has a greater potential for a
release than dogs the same tank raised two feet above a cement
pad with adequate curbing. Exhibit 9-1 presents a generalized
ranking of th~ different types of SW14US and their potential for
having releases that contaminate surrounding soils. Exhibit 9-1
also lists the mechanism for release associated with each unit
type.

Th@ major unit-specific factors the investigator should
evaluate are discussed below.

1. Unit design

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 w*11 be more susceptible
to overtopping than an adequately sized unit.

Features designed to reduce or ellmlnat@ r~l=ase should also
be considered, Some featur~s are better able to eltminate releases
than others. A triple-lined landfill with a leachate collection
system will be less prone to subsurface releases than a single
clay=lined surface impoundment-

2* Operational histor~

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 po~ential
for a release include:

o The Iangth of service life of the unit. Older units will
have a greater potential for a release, pa~ticula~ly dug
to failure of liners or control equipment than newer units.

o Operational status (Active, Inactive, closed)

o Operational procedures such as roper maintenance, regular
inspections and records. !A wel maintained unit has less
likelihood of leaks, spills of’ equipment failure.

3* Physical Condition of lln,it

Duriri
!

the VSI, investigator should examine the units for
evidence o releases Ir characteristics that could cause releas~s.
For example, when @xa!t~ining a surface impoundment, he/she should
determine whether the earthen dikes are structurally sound and
capable of preventing releases. Cracks, slumplng, or seeps
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araund kha t~g fn thg dike may show @vjdence that the Unit)s
condition may ~ause ralsases to the Surrounding soils.

!3. Masts Char@cter~stlcs. .

The Investigator should attempt to Identlt’y the wastes
originally contained within a SW141Jor group o?’ SWMIJS dtirfng the
PR . In the RFA, the irtvestfgator should try to conn~ct informa-
tion on waste types, unft characteristics, and evfdence of sofl
contamlnatfnn to demonstrate the Ilkellhood that speclf’fc SWHI.JS
or groups of SWMUS have released constftu~nts to the sofl$, This
s~ctlon desgrlbes technical factors to consider when fclentifyfng
waste characteristics r~levant to sotl relQases. It also dlscusse$
physfcal/~hemlcal propi?rtfes that affect ‘ths r~lease potentfal
of wastes and their subsequent tr~nsport fn sofls. ~

Information on wastes is usually avaflable In Part A permft
applications, inspection reports, and fac$lfty operatfng r~cords
revjewed du~fng the PR. The investigator should compile speciffc
information onwaste characterfstfGs fn order to assess n~t @nly
the potentfal for a releas~ to SQIIS, hut, also to Identffy ~he
chemical form that thg hazardous constituent mfght take fn tha
soil envfronmentg and to determine if a cent.amlnant f’ound in a
soil release can be exp~cted to mfgrate to other media.

Constltu@nts tend to tmfgrats In dffferent f~rm~ un~ at d~f-
ferent rat~s in the SOI1 tnedfums depsndlng upon their pt’Qp?~&f@s.
Same Appendix VIII constituents are ln$cilubl@ fn water’ and bind
tightly to sofl partl~l~~, thus mfnfmfzfng th@lr mlg~a~ion poten-
tial. Therefore, ft Is important to evaluate a waste’s”wobflfty
In arder to determfne Its potential for dispersion in SOIIS and
its tendency for transfer to other medfa. Relsases of or=ganfcs
may behavp very differently than metals In t’he safl snvfrortment.

Hazardous metals and fnorqanfcs (~. ., arsenic and ey’anfde)
may be relatlvsly mobile, !other Inorgan cs arid matal$ (e.g.,
lead) are less mobile dependfng upon the pH of thQ wastas,, and
the l~gands avaflable in soil for’complex formation.

Ths mobflity of organfc constituents can be exprsssad
quantitatively by the sorption equfllbrlum constant {Kcl). The
value of K depends upon the organic content of the sofl and the
constftuen ? -specfffc sofl adsorption coefficient (Koc).

The fnvpstlgator wfll seldom have accass to information en
organfc content of soils at a facllft.y; Instead ft will be more
useful to estfmate the relatfve mobfllty of a constituent as
expressgd by KQC. Koc values have been calcul~ted for only a
small set of hazardous constituents; however, the octanol-water
coefficient as expressed by (Kow)@ can be used as an fndlcator of
Kd . Appendix E pr~sents I(oc and log(Kow) valu~s for most consti-
tuents of concern. Because these values are log values, chemicals
with K w values of more than two can be considered relatively
Immobl?e. Values less than one are con$ldered to be mobile.



Th@ volatility and b,fod~gradabllity of constituents can also
be Important In Identlfylhg whath~r corttamifiat~d soil can ac% as
a transf’sr medium. For @xampl@p highly volatile compon~nts of a
past re~Qa$Q may no longer bep resent for d@tectlon in a sampling
program. Readily hiodagradable qQmponents also may not be present,
although c~rtaln degradation products may Indicate that a r@l@ase
has occurrd,

c. Pollu,tunt Migration Pathways

The Inv@stlgator should evaluate during the PR available
information, psrtrlning to potential soil mtgration pathways at a
facility. Con~aminated soils can transfer chemicals to ground
water by l~achln~, to surface water by contaminating run-off, and
to a~r by the suspension of contaminat~d particulat,es. This
Information wIII play a major role in id@ntlfying the potential
for intarm~d~a transfer of releases during the PR.

ThQ identlficattun of migration pathways associated wfth
soil r~leases will b~ most important when tha sctil is being
evaluated as a tvansfer”’medium. 13asfc to any aivaluation of
pathways for sotl$ is the assessment of site geologys scifl types
and cl fmate. This evaluation reli~s on standard information
usually available during the PR for each $ite. The primary
climatic effect that should be det~rmfned fs the annual rafnfall.
Sites Iocatrd in r~gions with hfgh ennual or seasonal precipitation
wfll have a greater potentfal for releases to spr@acl through the
soil or ta the o&hQr aqu~ous media. Conversely, very arid ragfons
may be suscept~ble to wind-borne dfqtributfon of ~ontamfnated
soil part’lculates.

The Investigator should evaluate th~ site’s topography and
look for low lying areas where spflls may collect, He/she should
also estimate the proximity af the unit In qu~stfon to surface
waters partfcu?arly Iucations within flood plains.

The underlying geology of a site should be de~ermln,ed in
order to evaluate the potential of sofls to transfer contaminants
to that medium. $ofl characteristics that are to be evaluated
are d~pendent upon underlying geology,

The det~r’mifiatiori of sfte-specfffc soil charactgrfskics will
be useful when determinfncj thefmpact of a potentfal sofl ralease.
Soils are characterized by particle size, ranging from large sand
particles, to sflt, to the small clay collofds. Loams are sof?s
where these particles are found fn various percentages. l?eleas8s
will be clfstrfbuted through sandy so~ls more readily than through
clays. Clays usually have an associated attraction for certain
chemfca?s since they are weakly fonfzed.

The organfc content of SOIIS will also affect thefr abflfty
to bfnd or bfodegrade c~rtain chemfcal releases. This friforma-
tion fs available for most sftes from USGS or State Sofl Conserv-
ation Wrvlce soil maps. Interpretive data are usually available
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f?** Evid~nce o? a Release.

!!lurlngthe fR, the inv~stlgator should examine available
saurces n? inf’nrm~tlon to identify evld~nc$ that constltuent$’
have b~en relQas@d to soils at a facility. Th@ Investigator
should avaluak~ beth direct and incllrect evidence of release
during the PRO Chapt@r Two out?lnes general cons!deratlons on
lookfng far avldance of ,releases.

o Evidence of’ oiliness or sllck on soils; and

o Discoloration frQm background soil colQr.

Dirsct evld@nc@ of a r~laase may al$a ineluda offlcfal
reports of prior rsilaase Iftcidentsa such as a major tank leak
onto the ~~uund. Indirect @vid@nc@ ef a release to soils’may be
provided by grotind-watsr mofiitoring data that shaw contamination.
Nhen the lnvestlgatQr identifies incllrect evidence of this type,
it may be possible to dst@rmine the suurcaof’the r’el$ase by
evaluating th~ pollutant/soil migration pathways and the waste
characteristics at thQ facility. Soil sampling data may exist at
some facilities, alth~ugh this will not be lik~ly, since there
are no requirements Tor soil monitoring.

There are likely to be instances of soil contamination that
cannot ba llnked directly to units at a facil~ty. Areas that
were us~ti to handlg wastes in the past but are now unusad may
have contaminated soil.

E. Expusursi P9tential

The inv~stigater should evaluate available inf’ormatlQn on
the location, number, and characteristics of potential receptQrs
that ~cmld bs aff~cted by releases to ‘soils at the facilfty.
These receptors Include human populations, animal populations
(particularly any endang~rsd or protected specias), and sensitive
environments.

klhil~ it is not within the scope of the RFA tQ estimate the
risk assoc#at~d with a release to soilss it is Important to iden-
tify any potential for direct exposure to the release. Informa-
tion on the potential far direct exposure Include:

Q The security of the facillty. IS %ccess to the site
prevented by adequate fencing or barriers?



o ~h~ prQ%lmigy of the unit/facillty to children, specifi-
cally te schools and play grounds,

If the mlgratlon of chemicals from sotl releases to other
media has bmn idant~fied~ the ssctlons in this Guidance on
releases to those media should be ref’er~d to in order to determine
exposure pQteritfal to constituents released and trans~ared to
other m@dla.

The lnv~stl ator should evaluate the sever~ty of the release
!to soils along w th the potential for dir~ct @xposure. If r~cepm

tors are currently bofng exposed to hfghly contamfnuted sofls or
have a high potential for being exposed, the investigator should
consider recommending immediate corrective measures to limft
access and direct exposure.

F. Determining the Need for Additional Sampllng

The investigator may not be able to determfna whether a
release to SO1lS from the unit has occurred~ slmce exlstln data
may be unavailable or insufficient, vIn cases where hlstov cal
information and visual observations are not adequata to determfne
if a release from a unit to sofl has occurr~d or fs lfkely to
have occurred, he/she should consider whether additional samplfng
and analysis would help make a determination, In thi-s $@ctfon,
we present:

(1) General information on factors to cortsfder fn deter-
mfntng the need for additional samplfng information;

[2) Factors to ~onsider In selecting sampllng parameters;

(3) An example to Illustrate this discussion.

1. General Information on Determining the ?le@d for $amplin~

. Soil sampling during the SV will gen~rally be conftned to
surface soils or to shallow coring using hand equipment. Because
of the relatfve ease in obtainfng soil samplesa fn some casesr
soil sampling may be used to obtain information, on releases to
ground water where existing wells may not be adequate and new
well placement fs beyond the scope of the RFA.

The following are situations where soil sampling data could
be useful:

o 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 n~arby drfnking watsr wells
located apparently downgradfent. Samplfng data would
reveal presence of and types of constituents fn the soil,
whfch if positive could trigger additional ground water
investigations.

9-8



o @f’Otind-wat@r datd downgradlent from an above-ground tank
Indlcatas contamlnuti~n from Its wastes. No record of
a spill ex$sts and the unit appears structurally sounds
how$v~rg the obsarved contamlnat+on should have migrated
ta the ground-water through the SOIIS.

Q Dralnag@ patterns show that runQff from a landfill t~nds
to collect fn a low lyfng a~ea. Constituents expected to
be releas~d sorb to soils and contam~natfon of the run-
Of~ Can be verified.

Knowledge of the wastes that may be potentially released from
a unit is the starting point when ftientlfylng sampling parameters,
llowev~r, many SWMUS have Incomplete or no data on the wastes
deposited ovar time. When little is known of the wastes managed
in the unlt~ GC/MS scans for volatlles, acid @xtractables or
base/neutrals b~come a good startfng point when selectfng param-
eters for analysfs fn sofls.

Metals are also of concern under RbRA. If a waste source is
hazardous du~ to EP Toxfclty, the metals of concern ar~ a smaller
subset: arsen~cs barfum, cadmium, lead, mercu$y, s~lenfum~ and
silver. The followfng metals precfpftat~ readfly utid~r many,
natur~lly occurring candltions and may be dat~ct~d in sofl ana7-
ysts: cadmium, lead, nfck~l and zfnc.

The valatfle GC/MS scan td~ntifi~s ehe~j~al s’thata~~~tii:arac=
terfstfc O? solvents and Itght@r petroleum products,
th~y are volatilee they can evaporate from sofl releases Into the
afr, Evid@nce of Ghess chsmlcals may be dffflcult tb obtain tn
older releases.

The ac$d extra~tables (I.e., phenels) may bQ present fn
heavfer petroleum feed stocks and certafn industrial
(e.g. pentachlorophenal from wood preserving). Pheno!P~~~s~~~
monca-halogenated phenols bfodsi rade in a sofl environment.

fPentachlorophenol fs very pers stent.

Base/neutral compounds can often be found in wastes from
industr~~s such as the plastfcs and synthetfc fibers manufacturers.
The p~sticlde scan ident~fie$ pesticides that are found In pesti-
cfde wastes and products from the agrfchemical fndustry. \

All monitoring data should bp coofdfnated with the unft
speciffc information available on the potential for c,onstltuents
to be released to soils, and the ~nvestfgator’s professional
judgment.

..
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111, COLLECTING AODITIOHAL SAMPLING II’IJF(,)RMTION IN THE SV

Thi$ $~c%lan presents technical Information ?@?ated specifi-
cally to th~ SOIIS medium to be consld~rd when coll~cting addi-
tional sampltng Information in the SV, Accordingly, the informa-
tion presented here should be used to help tha lnv@stlgator meet
one of the primary goals af the SV:

o To coll@ct additional samplfng Information to fill data
gaps Id@ntffied in the PR and VS1.

For sacfi sampling method discussed, this section describes:
1) gerte~al situations where it is appropriate to ~mploy a specl~ic
technique, 2) t~chnfca? information on how to conduct the sampling,
and 3) speclflc details to be considered when evaluating the
sampling results. This section does not pravtde the actual SOPS
on the sampling techniques. However, it referenc~s r~levant
manuals.

The choice of appropriate sampling methods will have & large
impact on the cost and usefulness of the SV. The Investigator
should be confident when developing and t’~viewing th~ sampling
plan that the procedures chosen will meat the objectives of the
RFA, while not rQsulting lrI the collection o? unn~cessary data.
Me dtscuss soil sampling at surface, shallow depths, and special
cases wh~re deep samples are warranted.

A. General Information on Selectlng Samplin~ Locations

The inve$tlgatnr should use best professional judgm~nt in
determining appropriate locations for soil sampling. Durlfl tha
visual site inspection !
iocated.

~ p@rtin@nt topographic features shou d .be
These features include drainage patterns~ fi?l areas,

erosional and depositionals ur’sas. Any surface run off, seeps,
springs and the proximity to surface water and wet areas should
also be noted. Releases fram a unit will seek the lowast area.
Such low spots may be d&positional areas for any raleased chemicals
and would be the best location to start an

Y
subsequent samplln .

Topographic maps are helpful. ?strategical y loeatlng the samp ing
areas should m$nimize the number of samples necessary a. ~ th~
effort for their collection.

After identifying the areas designated for soil sampling,
the exact location of the sample area and the specific sample
location should be recorded on a site map, Soil sampling will be
genarally completed by using surface samples and hand equipment.
Surfac@ SOII sampl~ng should be conducted in depositional areas
since these areas tend to have higher concentrations of released
constituents. Thfs is valuable for the screening function of the
RFA, but these ?evels are not indicative of the overall arsa
conditions, The extent of a release will be determined under the
RFI,
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Sotl samplin
!

will usually be done usfng hand squlpment such
as st”ainlsss stae spoons, scoops, shnv@lsO hand aug~r and $mall
diameter push tubes, This equipment Is avalltible for sampling at
shal?ow d~pths; however, when soil Is difficult to penetrat~,
even shallow sampllng may require power equipment such as augers.
Sh@lby sdmpllng tub@$ or thin wall push tub~s can be used by bath
hand and powet @quipment. Stainless steel components are reflom-
mended for th~sg tubes. Soil samples are extruded ~rom tha kubqs
for logging and for sel@ctlve sampling. Tt:e tub~s can al~~ be
capped and sant dir~ctly to the laboratory far analysis.

Surface sampling of soils c&n be done with a statnless steel
spoon or scogp. Grass, leaves and other dQbris should ha scraped
off the surface prior to sampling. Shallow samples can be col-
I@cted by digging a hole wtth a s610vs1 or post hol~ digg~r, th~n
removing all loose soil from the hole and samplin with a staifl-
Iess st~el spoan at the deslrai depth. ?For dense.y pack~d soils
or deeper soil samples, a soil auger may be uksd. Th@, samplQ 1$
extruded and 100 to 200 grams of the $ampl@, is tt’ansf’ersd to a
250 ml co~ta!ner. A label is attactt~d wfth raqttirad- fnfarmation
and the d~~th of the sample, and its location, fs recorded I,n the
field logbook.

Soil samples are collected in wide-mouth glass ~ar!s equipp%d
with T@flon-lined screw caps. These $ampl@s requlrq no preserva-
tion or r~frigeration. Tape the ?/d securely and mark wfth
Collectors Initfals. Carefully pack the samples with th~ appFo- ~
~r~ate Chain=of-custody forms. Chapt#rs SIX and. gewan of the
RQvised Draft Protocol for Ground-Water Inspections at Hazardous

Waste Treatment, Storage and Disposal FacilltiesM October 1985*
are a good ref~renc~ for these soil samplfng t%chnlqu~$. Charuc-

- ~ Methods ~an~a~, wo~
1s0 awe=e =re

If it ~s necessary to sample sofls at depths greiit~r than 18
inches, sampllng with power equfpment can be donu. It may be
important to sample at Iow@r depths when the release Is very
mobfle and not of’ rac~nt occurrence. The investigator may suspeet
that the release has moved several feet below’ the surfs’c@ and
that surface sampling may no longer show ev~d~nce of the release.
Split barrels or piston-type samplers wfll be most useful fn
these situations. These methods are based on ASTM 015136-67(1974),
“#lethod for Penetration Test and Splft Barrel Samplihg O? Sofl$’@
and ASTM !31587.74, Thin walled Tube Sampling of Soils.



Once the plt or tr@nch has been Qpened, It should be stabfl-
{zed by sloplng the walls Qr by the u$9 of shoring material.
Sampling then OCGUFS at designated spots by using scQops, shov~ls
or hand augers. All perttnent information on pit locatlon and
sample location withfn the pit should be r~corded In the field
logbook, Photographs are a valuabls aid when fctentifylng the
exact ?ocatfon of a sample wlthfn a pit or other subsurface
visual evidencg of contamtnatlon.

The exact depth and construction @f a test pit shquld be
designed by a ffeld geologist or sofls scfentist. ,Sufi’icfent
space on sfte should be maintained for placement of removsd
nlaterfalm After samplfng, backfill materfal should be returned
to the pft under the directfon Qf the field geologist or soils, <

$cientfst.

Iv. MAKING A RELEASE !IETERHINATION”

The final task in the RFA fs to make determinations of release
potentfal throughout the facflfty and to make rwommanda~ions for
further actfon to address potentfal releases, This s~,ctian
summarizes Information that the fnvestfgatar shk.~ld cQnstder when E
making release determinations for th@ soils mgd~:. :t.. .?

Chapter Four pres@nt$ the gengral p~~~ed”r~ to be fo]l::t: ;

when makfng release determinations at the end fo th~ RFA.
fnvolves:

$
!
I

o Evaluating sumpllng results from the SV;

o Integrating facility information gathered in the PR,
VSI, and SV to determfne the likelihood Q? release at the
facflfty; and

o Making ffnal recommendations concerning the need for
further fnvestfgatlons.

The investigator should rely upon his/her best professional
judgment and available information when makfng determinations as
to whether or not contaminated $ofls pose a potential or actual
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Exhibft 9-2 Is a checklist that should help the investigator
@va?uat@ speclflc factors to id~ntifry releas~s to soils and to
dQtQrminQ tha @l’f@ct on human health and the envlroriment, When
Identtfylng i“elQasQs, the investigator should consider the serfes
of charact%rl$tlcs d~scribsd In th~ ehaptffr and highlighted in
the check l’lst that det,armlns the pot~ntlal for releases to soil
from units of c~ncarn. These charact~risties ln~lude: the unit
type (s.g., abov~ ground tank), the unit’s containment systams
(e.g., Iinsrs), and the unit8s design capacity, Also, factors
such %$ tha ufiltis age, condltlon, the quality af It$ operating
procedures, and whether or not the unit has a r@cord OT compliance
problems may Indicate the potential for a releasa,
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EXHIBIT 9-2

CHECKLIST FOR RELEASES TO SOILS

0

0

0

0

Unit type and dssign

- Lloes the untt type (e.g.i Iandbased) Indicate th~ potentisl
for relsase?

- Does the unit have engineered structures (e.g., liners,
proper construction material) destgned to pravent r@l@ases?

Unit operatfon

- Does the unit’s age (e.g., old unit) or operating status
(e.g., inactive) indicate the potential for release?

- I?oes the unit have poor operating procedures that in~reas~
the potential for a release?

Physical condition

- Does th~ unit’s physical condltlon indicat~ the,potential
for rel~ase (e.g., lack of structural integrity]?

Site characteristics that affect the abiltty fgr soil to act
as a transfer media

- Is the soi; particle size large (e.g., sand) such that the
migration of releases through the s~il can rt~adlly occur?

- Is the soil high in organic material that may elth~r bind or
biodegrade certain chemical releases?

- Is the soil layer shallow (e.g,, less than six feet)?

- Is high annua~ ra!nfal? characteri$t’!c of this climate?

. Is the unit located near a body of water (e.g., in flood
plain)?

Is runon and rtinaff from the unit controlled?

i
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APPE~IX A

SAMPLE RFA REPORTWFiJWT!



A.
B*
c.

D*

IX. Conducting cha Visual Site lasp@ct~on

A. Gmmral Deacr&ptlon of Smupli.ngObjectives
0. Sampling Plan for SV
c. Results of Samplfag Viei,t
D. Conclwiona end Final RFA Rammmetidu&ion# for Furth~r Action at

Each SWMU/Locetion
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2. RSX M Submission (SWMJ Rasponse)

The data submitted in responaa to the tiauthorl~ation SEatutory Mxqwsta-
tlcm (RSI 43), dkeed February 5, l!U35from Jack W. McGraw* should provida infor-
mation on the type and location of SWMhI,mid information on ths quantities and
ty~sa of waatas dlspo8@d in tha SUMIJS. These aubmissiotis,howaver$ may ba incom-
plete or inaccurate, and atmuld not be reli,~dupon solely to ~dentify and eharac-
teriza SWt4Us. In many aasea, ths ownar/operator was unclear which units to
consider SWMUa~ and the historical informa~ion on wastas dlapoatd in than may not
have been readily available to the awnsr/opar&tor.

‘I?MSWMW mspons% will ba wailable to Regiomal RCRApersonnel.
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3* CMcLA mm 8tud4maI

2. Cl%m AAr &t Punsita and Permit Appl&cationa

SQme M’RA facilft%aa will have air emissions requ~rhg a?xtionary aouree
comxoh undw the Clean Alr Act. Them perdts and pa-g applicat,LQrta may
pmv%de useful information on waate generation at thm facility. The baghoume
em$$siom c%atrol duata from some faeilitiss (e.g.~ secondarylaad a~algfng
facil$tho) are Mmged hazardcu waatma and must be dlspoaed in a~cordance with’
RCJM. TM Claaa Alr Act permits and permit application should ba comultmi at
the appropriate facilities.

The immstigmmr ohmM contact the Regional/State air prmitting office
for tnfotmation on permitting at them facilitlaa.

.
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XV. Other ?SiseallaneousSource*

1. Aarfal Photograph~

. +5



i-

ofcsn tdanttfy the aquifer from which individual walls draw and ths constmction.
af individual wsllrns tncluding diameter* This infomatim can also help &u
identifying the elornescdowngradient WQ1l$ that hava the appropriate well
construction character%stia for sampling.

This fnfarmaticwkis usually kept on file in state environmental program
offices, or saaybe found at CQUUCY public works depar&mentm~

3. U.S. Geologic Survey and State llydrogeologi~ Haps

The U.S. Geologic Survey (USGS) and ncate gaologie @wrv@ys may have detailed ;
rnapesharaeterizing the hydrogmology at IocaEionn of.ltCRAfacilitgarn. narlyof
thess maps will stapphnmt the grmmd-water eharactarisation found in Psrt B
appltca~iona, and for storage and treatment facllitiets,may providii ths most
awailabla source of hydrogeolog$c information.

The USGS also has a aer%ea of geological atlamee pmavlding data on geology
and soils. Thwm maps can cover areas am small as am quadrang19k (a 7.5 minute
map), which ia approxima&ely 6 by8 miles. These asps can also provide datm on
soils and rock typas wkrlying facilitlss which may M he&p@ul i,f data provided
by the applicant are incomplete O? unavailable. This may be especially useful
for evaluating larger facilities.
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3.

Grmmd+later Jlydr@logy and

Freeza, R. Allan, and John Cherry,

Johnson lliviaion,Groundwater and Wei18, %td ~d.r 1986.

Standard Mthds for tha Sxaminaticm ef Water and Wmstawater, 16th
Ed., -rlcan t%lkliiC?hsa~kh

Pemcinal Safety
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SAMPLELETTEROF REQUESTFOR

D~R/OPEMTOR IIHWMATION
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p4krrtiithas
Provide a
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7. For the WasM Recyclf,ng(lperat%ons(Unig 4), provide the following:

i) A map @hawing ~M locac~on o? each recycllng un%t and waoelated
~tcmsge tank and p$plng. %% map should be on a scale of one-inch
equal go not amru %han 200 fadtt.

ii) An explanation of diapoaal and/or treatment of residues far each
recycling unit.

8. Provide Ehe sxact loca~iona cJfthe Iati farm areas and d~lineate boundaries
where pos%ibla. Clarlfy how many land farm areaa have been used in the peat.

9. Pt%vlde any available information on the chemical composition of she sludge
that has been applied tQ the land farme in the paat.

10. For &he Stora~e Tanka (IJnfe8), provide the following:

A may stiowtngthe location of each tank and ~eoclated piping. The
map should be om a BcAle of one-inch equal to no~ =LW than 200 feet.
A map combining the Wate Recyeling Operaticme (Unit 4), as requested
above, with the etorage tank$ is accep~abla.

For each tank, Sndicace if any secondary contahmsnt exiata. A “yes”
or “no” responee will suffice.

Ileacribethe leak teat pmrformed, frequancy and date of la~t test far
each tank.

For each t~mk Memtif~wi as h~vkng been found to leak, provide any
available information describing the approximate period of Leakage
mad estimated volume of leaked waates.

For the tanka identified which may have been wed in the past for

C-2
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APPENDIX E

PHYSICAL AND CNE8fICAL

PARAMETERS FOR CONSTITUENTS

OF CONCERN

[’iME?ATTACHED WAS PREPARED BY ICI?, INC., ?GR TME
OF’FICE OF EMERGENCY AND REMEDIAL RESPONSE,EPA,
AND FOUNDIN “DRAFTSUP?XPUND NEAL’Ef!ASSESSMENT
MANVAL” , MY 1985]
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APPENDIX F

EXAMPLE OATA ELEMENTS FOR FACILITY PRIORITIZATION



APPENDIX F

EXAMPLE OATA ELEMENTS FOR FACILITY PRIORITIZATION

1. What Is the net recharge of the facllfty area?

7A. What. Is the distance from the unit to the aquifer below f.he
~t? If actual depth is unknown, circl@ closest approxima-
tion of depth from ranges glt~en below:

3* What is the slope of the surface topography withtn the
facility t$UUfYddt’jf? Circle closest approximation of slope
from ranges given below:

4* How deep is the soil layer beneath the facility?
[use soil references cited in RFI guidance. )

5= Is there a surface water body do%ngradient that is within
two miles of the unit?

If yes, what is the distance betwen the surface water body
and the unit?

6. For land disposal facilities (that should hav~ information
~hydraulic conductlvity~ hydraulic gradient, and effective
porosity included in their Part 8 per’mit applications),
calculate the time of travel (TOT) to the facility boundary
and the nearest drinking water well downgradient~ Refer to:

The following steps should be completed when calculating TOT:

a) lhat Is the calculated or averzge velocity (V} of graund-
uater flow below the f’acll’ity? (Refer ta criteria citvd
above. )



b} What is the diskartce to:

1) facility boundary?
2) n@arest downgradient drinking water well(s)?

1) time tIJ fac~lity boundary?
2) time to nearest dowfigradient drinking water well(s)?

(Refer to Criteria cited above.)

7. FcIr ?actlttles other than land disposal Tacillties, facilities
~ateii on karst terrain or fractured bsdrock:

If’ a rapid ground water velocity Is suspected, collect data
on hydraul$c gradient, hydraulic conductivity, and effective
porosity in order to calculate TOT from ths unit to 1)
facility boundary and 2) nearest drinking water well,

8. What Is/are the waste constituent(s) of concern? If unknown,
mide aval?able InformaLlon on the following aspects of
the waste to allow reasonable inferences to be drawn on what
constituents are present.

~) Suspected classes of’ compounds (e.g., of’gan-ic solvents,
~norganics, etc.):

b) Waste streams (e.g., pickle liquor);

h) What is the production capacity of the well(s)?
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