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CI1APT[f{ ONF

INTRODUC rlUN

OR,JECTlVES AND scurr OF rHE RCRA CORIHCTIVf ,1\CllON PHOGRJ\M

Thp primary objf'cttv P of the RCRA correctly€: action pf'ogran,
; ", i ,\ elf' a n u r: f e1 EO a <; p ,; ~\ I h d ? d r d 0 \J S W\~ ':\ t f" 0 r h d Z d r t1 0 usc f) n $ t i t¥
'I" "1 ~ U",\ t t h rea ten hum,(l n !H, r1 I tho r the e nil; ron men t ., ThE' pro 9 r i'l m
AI,\,li",') t.o all operd\no ! L'",p(1 or closir,,! RCRA fac11Itlf1S.

it1\:' 1984 Hazdrdoll,\ ilnd ',n! id Waste Amendments (HSWA) esUHj-,
\ i"I,pr! hroad new authoritip" in the R(.RA program to assi'=it EPA in
A' , q mp \ i S f, i n9 the s e (' h j ", t i v p c~. The <; e new aut h 0 r i t l'e 5 a r €' :

Requi~es that any pprmit t~su!d after November 8 t 1984,
require corrective dctlon for all release~ from so11d
Wdst! management units at the facility. The provision
dIs 0 re qui res t hat () wn€' r / 0 pe'rat 0 r S dem 0 ns t rat e n nlHH': t 31
dssurence for any required corrective action. and allows
<:, ch e d u1e s (') f ' com p 1 1nne e to b e use r:l i n per I'll ; t s wh ere the
corrective action cannot be completed prior to, permit
i "SUiHlce.

Provides authority to issue enforcem~nl orders to compel
corrective ,action or other response measures at 1nt~r1m

status fac1lit1es~ and to take civil action against
facilities for appropriate relief.

§3004(v~ - Corrective Acti~ndthe Facil1t'yBouEdar,t

oi r Eo c t 5 EPA tot s sue r e 9u1at; 0 ns r t' q u1 r i n9 cor "e c t i ve
action beyond the facility boundary where necessary tn
protect human health and the enviro"ment. u~less the
owner/operator can de~onstrate that he is unable to
obtain the necessary permission~ despite hi~ best efforts.'
Until ~uch regulations are promulgaled t corr~ctive action
orders Cdn b@ issued to require the ne~essary cor~ecttve

action,;

fhese authorities change the foeu's of the RCRA corrective
artlon program from detecting ~nd corr!cttl1Q future releases from
regulated unit" to cleaning up problems I'esu'ting from past waste
management practices at ReRA facilities. Prior to passage of the
HSWfI ~ F. PA j s a t1 t h (I r i t Y tor- e qui r e cor r ec t: i If eat: tl 0 n for I" e 1e a fi e s
n f h a 7 a r d 0 :J <; (" (: n <; ti t U f' nt" und e r HeR i\ was 1 I mit edt 0 9 r 0 U nd wate r
relPdsP<; from unlt~ that wrrp covered by RCRA perm~ts. Part ?64.



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:

.

Subpart F provided the vehicle for requiring corrective action at
these "regulated untts~. The post-HSWA program extends RCRA
duthl'rity to releases to all media and all units at RCRA facili
ties and encourages the use of other authorities, as needed or
appropriate, to help achiev~ corrective action objective~ at
these facilities.

Tile ReRA cor r e c t ; v e act; 0 n p (' 0 9 ram con sis t S 0 f t h r E: e ph a se s :

1. The RCRA Fac~1ity Ass~ssment (RFA) to identify relea~es

or potential releas~s requiring furthe; investigation.

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

3. Corrective Measures (eM) to determine the need for and
extent of remed~al maasures. This step includes the
selection and imp1~mentation of appropriate remedies
for all problems identified.

Thi, guidance document describes the first phase of this
process and outlines procedures and criteria EP~ and State
pprsonn€:"1 should follo~ in conducting RFAs at RCRA facilities.

11. PURPOSE OF THE RFA

The RCRA Factl1ty Assessment is a three-st~ge procets for:

o Identifying and gathering information on releares at
RCRA facilities;

o Evaluating solid waste mandgement units (SW"US) and other
areas of cOllcern for releases to all media and regulated
units for releases to media other than ground water;

o Making preliminary determinativns regarding releases of
concern and the need for further actions and int&r1m
measures at the facility; and

o Sere e n i n g fro m fur th e r i n ve s t i gat ion t t: 0 se SWMUs wh i ch
dO not pose a threat to human health or the environment.

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

All three steps of the RFA require the co~lection and analy
sis of data to support initial release determin~tions:

1 -2



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

o The preliminary review (PR) focuses primarily on eval~

uating existing information, such as inspection reports,
permit applications, historical monitoring data, and
interviews with State personnel who ~re familiar with
ttl e fa c 11 i ty •

o The visual site inspection (VSI) entails the on-site
collection of visual information to obtain additional
evidence of r~~edse.

o The sam p1t n9 v; sit (S V) f ill s d iii t a gaps t hat rem a i n upon
completion of the PR and VSI by obtaining sampling and
field data.

Ill. SCOPE OF THE RFA

Th1~ section addres~es:

o Rel~ases covered in the RFA;

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

o The extent and ro~e of sampl'ng in the~RFA; and

o Roles and responsibilities.

Re1eaS €I S -C 0 veredin the RFA._'Of '.1 ...

The: RFA should identify all areas,of potential release at
~CRA facilities and include the investigation of releases to all
media: air, surface water, ground water, and soils. However,
gr0und water releases from regulated units are not addressed in
the RFA. EPA and/or State investigators shoUld use the full com
plement of RCRA authorities to secure appropriate action. These
include §3004(u), §3006(h), §3004(v), ~3013 and§7003. It thesp.
authorities are not sufficient to compel the ~esired action,
Agency inve~ti9ators may wish to use other authorities. such as
CERCLA §106 or TSCA §7 authorities and should consult with EPA or
State offices responsible for administering these programs.

The HSWA §3004(u) provision focuses on inY~st1gat1ng releases
from SWMUs at RCRA facilities. Solid waste management units are
defined as:

,
o Any discernible waste management unit at a RCRA facility

from which hazardous constituents might migrate, irre
spective of whether the unit was intended for the manage~

ment of solid and/or hazardous waste.

The $WMU definition includes:

o Containers, tanks, surface impoundments, waste piles,
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.

.

... ,,.... ...

l-4

underg r 0 Undin j ec t ion we 11s, 1nc1udin.9. tho s e uni t s de f in ed
II IIre9.ul~~ed unitsI' u~d~,r RcRA. -- . -

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

o Ar~as contaminated by "routine, systemntic, and deliber
ate discharges" from process areas.

The def~nitton dOes not include accidental spills from production
areas and units in which wastes have not been m.anaged (e.g.,
product storage treas).

The RF' A wi 11 not ~' 0 ut 1nely add res S r el easesthat are pel' 
mitted cr required to be permitted under other environmenta~

programs or contamination resulting from permitted discharges.
Wherp such di~charges are of concern, RCRA personnel should refer
the case to the original permitting authority. If that authority
does not take appropr1ate~ct1on, EPA can exercise its authority
under §3004(u), §3004(v).,:§3008(h) or §3013. Where the RFA
identjf'es contamination fequiring further investigation. RCRA
stoff should work or. a cas~-by-case basis with the Regions and
other EPA permit programs to develop a solution to thacontami
nat'on problem.

The RFA do~s address rele~'es from SWMUs to media other
than the one covered by the unlt's discharge permit., For example,
EPA Cdn use §3004(u} or §3008{h) to control the release of volatile
organic compounds from NPOES-permitted wastewater treatment units
where ~here is cause for concern.

Relation of the RIA to the CERCLA PA/SI

The CERCLA PAISI and the RFA differ in two important respects.
First. the CERCLA PAISI focuses on the potential for offs1te
exposures from releases, while tht RFA focuses on identifying
specific releases at RCRA facil 1tie~ and considers th~ potential
for offsite exposures primarily in determining whether to require
interim corrective meas~re~.

Second, the CERCLA PAISI was devel~ped primarily as a method
for scoring facilities to determine whether they should be on the
CERCLA National Priority List (NPL). The RFA does not formally
rank or prioritize facilities. The RCRA program may use the
factlity management p7anning (FMP) rrocess to estab71sh State and
Regional priorities at and among RCR~ feci)ities. 1he f~~s

prOv(d6 d (r8m~wqrk far aeter~talaq 3~ectftc ~er~tttiaq ~ad

enforcement actions that should be taken at a facility and which
facilities EPA should adrlress first. lnformation on potential
releases at a facility is an important input into this process.
However, it is evaluated along with other information on the
facility·s compliance and permitting status to establish overall
program priorities.

1-4



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

ExJent and Role of Samplin~

. 'A purposely designed the RFA to be limited in scope.
This guidance establishes a framework to assist tPA investigator~

in making preliminary rele~se determinations that are largely
based on existing information and best professional judgment. The
framework emphasizes the need to focus data collection and analysis
efforts (1.e .. sanlpling data) on those data that are required to
support specific permit or enforcement order conditions •. In
general. the stronger the case tt,at the investigator must make
to compel an owner/operator to conduct an RPI or to convince the
public that a SWMU does not pose a threat. the greater the amount
of informatio~ he/she will nepd to collect in the SV.

The Agency recognizes that sampling needs will differ on a
cas e - by·· ase bas 1s • Th e ext ent 0 'f sam p11 n9 w11 1 dt pendon the _
amount and quality of information gathered in the PR and VSI, the
investigator's professional Judgment regarding the amount of in
formation necessarY,to support an initial rele~se determtnatioh.
dFld the degree of owner/operator· cooperation.

Re~pons1bl1J.ty for ~.onductin9 theRF,A

As the program is currently set up, EPA 'nd/or the States
are responsible fur conducting RFAs. Becluse 0' the s~bject1ve
nature of thC:$ft investigations, the Agency believes that it is
a ppro pr1 at f! for are9u1at 0 ry age ncy to· condue t the· RF·A $ • Th e se
initial release determinations will pro~ide the basis for requiring
a number 0' potential follow-on activities ranging 1n scope 'rom
no further action to a full corrective action program. EPA and
the States may use contractors to assist them 1, conducting these
investigations. but the regulatory agency retains overall respon~

sibl1ity for the RF~ decisions.

In·some instanc~$. it m,~y be appropriate for the facility
owner/operator to perfor~ certain sampling activ1ties. EPA
and/or the State should make such determinations on a case-by-case
basis and should carefully review and approve plans developed by
owner/operators and oversee field activities conducted by the
owner/operator.

IV. TECHNICAL APPROACH

All three steps of the RFA r~~uire the investigator to ex
amine extensive data on the facility and spec1fic units at the
facility. These data can generally be divided into five categories:

o Unit characteristics;

o Wdste characteristics;

o Pollutant migration 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:

o Evidence of release; and

o Exposure potential.

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

Exhibit 1-2 outlines the types of information in each cate
gory that investigators a~e likely to obtain during each of the
three steps in the RFA. In general, during the PR, the 1nvesti·
Qatar will examine documents and other written materials to
~bta1n information on the fac11itY·5 location, potential environ
mental receptors, cnaractertstics of the waste handled at the
facility as a whole.and managed in SWMUs. the design and operating
features of the SWMUs themselves, and evidence of past releases.
This information will assist the investigator tn determining
which media and migration pathways are of concern end Why. The
investigator w111~upplement this information with additional
evidence gathered during the VSI and samples taken during the SV.

Specific factors in each category that must be considered
will vary depending on Which medium is of concern. For example,
land~based units 4re more likely to· have ground-water releases
than aboveground units; surface 1npoundments ar~ more likely to
have atr releases than landfills. Certain wastes tend to vola
tilize and cause air releases, while other wastes lr@ soluble in
water and tend to migrate via surface or ground watl~. A facil
ity's location will determine which media are of concern. Surface
water rp.leases should not ,be a concern for facili ties that are
not located o~ar surface water. Types of evidence and potential
receptors will also vary by media.

Each of the med1a~speciffc chapters describes the factors in
each of the five categories t~at investigators Should examine for
the media of concern. Each chapter is organized to follow the
three steps of the RFA and is designed to ass1zt the investigator
tn identifying releases for each of the media of concern.

The RFA is completed when the 1nve~t1gator has sufficient
information to make a determination regarding rel~ases or i1kely
releases at the facility and the need for further investigations.
Sometimes it will be possible to Inake this determination after
completing the first two steps (the PR and VSI). and a SV will
not be necessary. In other cases, even upon completion of the
SV, the investigator may need to perform additional fallow-up
inspections or collect further sampling or other information from
the owner/operator before making this determination.

In general, when the RFA is completed, the investigator
will have:

1- (,
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EXHIBIT 1-1

MAJOR FACTORS TO CONSIDER IN CONDUCTING RFAs

toxieolog1eal
characteristics

type of waste
place in the
unit

topographic
charactedst i cs

atnwspheric
conditions

I
Exposure I
Potential I

1
proximity to I
affected pop-

I ulat10n I

I ~rDximity to II s,ensinveI environments

I Hkelihoo1 of
migration to
potential
receptors

sampling data

other pnysical
evidence, e.g.,
fish kins~

writer ill ness,
odors

o Evi'd-cncE: of ~II Release I
,• pr10r lnspec- I.

tion reports
II

1

0 citi2en I
complaints I

r
Rlonitoring data I
visual evidence ,
e~g.~ discOloredl
soH. seepage, .'
discolored
surface water or
runoff.

,

Migration I
Pat.tNays f

I
facHity'sgeo- ,
logic setting .

- I
I
I
I

faciHty'~ hy.:
drogeologic
setting

I I
1- I

phys i cal a.Ad
chelnical
characterist i cs

J'0-_-

I
lIIigration and I
di spers.a1 char- t
actedstics of ,.
the waste

~

I

---'-~.

Waste I
Characteri st i cs

age of unit

operati n9 prac
tices (past and
present)

Unit l
Characteristics

period of
operation

type of unit

location of
unit

des i 91'1 features

llethod used to
close the unit

general physical
conditions

I--

....
t
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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?.

o Identified all potential releases of concern~

o Identified all SWMUs;

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

o Determined which areas require interim measures;

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

o Referred permitted releases to other authorities,
as appropriate.

Upon completion of the RFA, the investigator prepares a
report summarizing his/her findings. The report should integrate
the findings from all three steps in the RFA and include a de·
scription of the facility and its waste management practices,
release information f'or all SWMUs or groups of SWMUs and other
areas of concern, ~amp1ing plan and results, and final release
d~term1nations and recommendations. This report should clearly
indicate those areas of the facility that require furcher inyes
tigation in a RFI .•nd should contain information tu 'ocus thes~
investigations. A sample outline of an RFA report 1s presented
in Appendix A.

Conducting an RFA can present an opportunity to gather
information on a facility Which may be useful 'or purposes other
than making RFA determinations. Regions or States may choose,
for example, to collect certain data on facility characteristics
and other site-specific environmental data as 3 means of estab~

11shing programmatic priorities 'or c~rrectlve action. Appendix
F provides a listing of some example data elements which could be
used for such purposes.

V. ORGANIZATION OF THIS DOCUMENT

This document contains nine chapters. The second chapter
dpscrib@s the PR process, the third chapter describes the VSI,
and the fourth chapter explains the SV. In addition, there are
five technical Chapters that apply th~ technical approach out m

lined in chapters two, three and four to the various media of
concern: ground water. surface water, air, subsurface gas and
so fl.

1-9



CHAPTER TWO

CUNOUCTING A PRELIMINARY REVIEW

1. INTRODUCTION

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

CHAPTER TWO

CONDUCTING A PRELIMINARY REVIEW

1. INTRODUCtION

A. PureOse

This chapter describes how to conduct a preliminary review

(PR), the fH'st step in the RCRA Facility Assessment (RFA) pro

cess for identifying releases or potential releases at RCRA
facilities under the RC~A corrective action requirements. The
PR serves two primary purposes:

(1) To gather and ev,lllate ex'ht1ng information on fac111

tie s 1norde r to 1den t 1f y, and ch11 rae t e r i l e pot ent ; a1
releasps; and

(2) To focus the activities to be conducted in the second
and th1rd steps of t~e RFA, the visual site inspection
(VSI) and the sampling visit (SV).

B. .Scope

During the p~_ lPA personnel will e~aluate e~tstihg datu.
ments and, speak with relevant il"\dividuals (e"g .. RCRA ihspecto,rs,

State and Federal~@rm1tting staff,etc.) in order to identity
areas at a facility Which may be rel~asing h~tardOu~ waite, or .

hazardous constituents posing a potential threat to human health

and the environment. Th~ PR will con~iderinfOrmat10n on the
entire facility. and will not be limited tc colleeting and eval

ua t 1ngin for mat ion COli e r i n9 the RC! / A..Ireg u1al. edare IU Ii t t h~

facility. In particular. the 1nvestigator will fd@nti'y and.
gather information on SWMUs and other areas where wagt~s have·
been managed at the facility. '

While the scope of the PR will focus on identifying and
evaluating releases reSUlting from waste management activities,

the investigator should consider documents he/she 'inds which
provide information on releases at the 'acility whteh may be

beYond the scope of the RCRA corrective action authorities.
These could 1nclude releases subject to investigation and remed1.

ation under CERCLA or TSCA authorities.

The scope of the PR includes investigating release potentia'

to all environmental media at the facility (with th@ exception
of ground-water releases from regUlated units):

o Ground water;
o ~urface water;
(' ",1 r;
o 5011s; and
o Subsu rface (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

At complex facilities with m~ny SWMUs, it may be more
practical to ~valuate groups of similarly located or designed
SWMUs rather than characteriling each unit separately. Addi
tionally, investigators should not focus solely on releases
from SWMUs. but ghould examine the full facility for e~idence

of spills a11 d lor other releases res u1t il1 9 f r ? m waste management
activitia! which may not fit the definition of a SWMU release
(~ee definition of a SWMU on page 1-4).

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

( 1 ) Collecting PR information;

( 2 ) Evaluating PR information; and

( 3 ) Completing the PR•

C. f,roduct

At the end of the PR, the investigator will !ummarize the
f1ndings of the PRo He/she should document the information
~ource5 evaluated~ describe the potential releases of concern
id~nt1f1ed at the facility (especially all SWMU~). and make
recommendations that will focus 9ubsequfnt activities in the
vsr and the sV~ The results of the PM will serve as the 'ounda~

tio" of the RrA report, Which will be revised at the end of the
V1I and finalited fol10w1ng the SV. A 5ample outline for an RFA
report is included as Appendix A.

II. GATHERING PR INFORMATION

The first step in the PR involves collecting information on
a facility that will prOVide evidence of its potential for release.
The success of the PR will depend to a great exte~t dn.the inVes
tigator'~ ability to collect rel~vant informatio~•. A PR may pro~
vide mis1ead1~Q resYlts when significant sources of i~formation

are not considered (e~g., enforcement document~ describing known
relea~es, relevant sampling or monitoring dat~. etc.). EPA
should plan e8ch PR to ensure that all relevant sources of infor
mation pertaining to a facility are examined. Gathering d1ta in
the ? R iii ill usua', 1Jf i nvol vel

(1) Collectlng documents and other written reports;

(2) Meeting with relevant individUAls; p~~

(3) Collecting additional information from the
o~:!ner/operator.

The PR focu~es on evaluating information in the five basic
categories presented in the RFA information matrix (£xh1bit 1-1).

2-2



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.

2-3

The matr1k 11lu9tratfs the ty~es of information in each category
(unit ch.racteristics, waste characteristics, pollutant m19ra
tion path_ais, eVidence of rel.ease. and exposure potential) which
should be evaluated during the PRo tt should be noted, however,
that it 1s difficult to obtain complete data for any of the five
categories during the PR, and that the vst and SV will provide
additional opportunities to collect information during the RFA.

A. Wr1tt.en l.nform~lion and Document!

Th1ssett1on briefly summarizes those data sources which
have been found to be most useful in conducting PRs to date. A
detailed discussion of all potentially relevant data sourCiS is
inclUded as APp~"dix B to this document.

Four basic RCRA file sources and several additional RCRA
documents typically c~ntain the most useful information during
the PR:

(1) RCRA permit applications;

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

(3) RCRA inspection reports;

(4) RCRA exposure 1-nformatiun reports; a'lid

(5) Additional RCRA sources.

Rrief discussions on each ul these sources follow.

1. P~rm1t AR211ca~1!ns

Part A and Bpermit applications or closure pla~sare avail
able for all facilit'es in t~e permit pipeline a~d address~d

under the corrective action program. 1/ AlthoU~h Dwner(operatbrs
develop these applications to support permitting or c109~re of
regulated units. they will usually contain information on other
areas of the facility relevant to the RFA.

Part A permit applications provid~ information on the wastes
being treated, stored. and/or disposed in the regulated units at
a facility. These forms can be useful in identifying the wastes
of concern at the facility, although it shoUld be noted that the
wastes disposed in old SWMUs may have d1fferent charatter1stics
than those currently disposed in regulated un'ts, due to changes
in faci11ty production processes or changes of ownership. The
Part A will often prov1de a ~cale draWing showing the location of
all past treatment, storage. and disposal areas (§210.13(h)),
which can be useful in identifying SWMUs and other areas of
concern.

1/ The proposed Codification Rule of March 28, 1996 incorpor
ates lSI '3 information (described above) into permit application
rp.quir~ments.
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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.

A land disposal Part B permit application provides extensive
hydrogeologic information related to the surficial aqutfer at a
faci11tYt including a description of the facility's grryund-water
monito~ing system. This information is useful for identifying
ground-water pollutant migration pathways and prior release~ from
SWMUs at land disposal facilities. However, this informatton is
not likely to be available for storage and treatment facilities.

2 • SW~U Resp0 ns e (R SI .:..-1 Submiss 10 n )

The Reauthorization Statutory Interpretation (RSI 13) issued
by EPA Headquarters required the EPA Regional Offices to request
owner/operators of RCRA facilitie~ to submit data on each SWMU at
their facilities. The data owner/operators submitt~d in response
to this request is usually helpful for identifying SWMUq at a
facility. However. many submissions have been found deficient.
and ~CRA investigators should not assume that these submissions
accurately identify all of a facility·s SWMUs. Other sources.
such as com~}liance inspection reports and the VSI should be used
to verify and augment the information contained in the SWMU
re'iponse.

3. Come'lienee Insf~lon Reeort.slInformatlOn
from Enroremenriers

RCRA inspection reports will dftenpr6vide ~xtens1ve inf~r

mation on facility waste generatiun And handling pfa~tice9t old
anrl new waste manAgement units. and prior releas~s at the facility.
They ma, also describe m1gratibn pathways and e~posure points.

4. Exeosure {"format 1on Report

Only facilities seeking permits for landfillS and surface
impoundments are reqUired to submit exposure information, These
submissions provide information on all five categories i~ the RFA
information matrix (Exhibit 1-1). These reports can be useful 1n
ident1fyin9 pollutant migration pathways from the facility to
potential exposure points. and may also discuss the likellhu~d of
human exposure to hazardous constituents.

5. Additional RCP.A Sources

o Biennial Report (&265.75) -- The biennial report. prepared
by the owner/operator and submitted to the Regional
Administrator, provides a descr1ptio~ and the quantities
of each hazardous waste received d~ring the prevlous year.
and the method of treatment, storage. or disposal for
each waste.

o Operating Log (~265.73) -- The fa~1l1ty operati"9 log
provides a map displaying the location and quantities of
wastes disposed throughout the facility. It also provides
reports of all i~c1dents that required implementation of
the Facility Contingency Plan.
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o RCRA Wa9t~ Manifest (~26S.71) ~- The manifest w~11 provide
details on all wastss r@ceived at the facility after
Ndvember 18, 1980. Facilities ar@ only required however,
to retain manifpst fur three years.

o Nottce to Local Authority (§265.14) -- The owner/operator,
within 90 days after closure of a disposal unit, must
submit to the lncal land authority and the Region records
of the locations and quantities of wastes wIthin a closerl
un~t. The owner/operator must also provide descriptions
of the typ~s, locations, and quantities of wastes In
units closed b~forp promulgation of the Part 265 regula
tions.

n. Othe~S9urces

Many other SOUr~es c~n provide useful Information for evalu
ating the likelihood of releases at a facility. Arter the RCRA
sources outlined above, these are ltkely to contain the most
valuable fnfdrmation:

o NrOES and CAA permits and permit applications;
o CERClA PA/Sr Reports;
o [nsta~lation Restoration Program (lRP) R@ports;
Q HRS Docum@ntation;
o CERClA RI/FS Studies;
o CERCLA l03{c) Notifications;
o Ae r I a1 Phot 0 9rap hs ;
o Other Federal/State Agencies; and
o TSCA/OSHA/NPgES [nspections.

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

o GEMS (Graphical Exposure Modeling System);
o State/local Well Permit Offices;
o Municipal/County/Cfty Public Health Agencies;
o Local Well Drillers;
o State/County Road Commissions;
o Utilitiesj
o Local Alrpnrts/Weather Bureaus;
e Naturalists/Environmental Organizations;
o Facility Employees;
o Colleges/Universities; and
o Interviev.s with Local Residents.

It will not be necessary to look at each of these sources in all
situations, but they can be examined as appropriate to help fill
information gaps. All the data sources listed ab6ve are described
more fUlly in Appenrlix B.

~ • !'1 ee t 1n9 \If it h Re 1e va." t 1!,!~

It will be useful to meet with personnel from Stat! agencies
and oth2r EPA program offices (e.g., NPOES permitting program) in

2-5



r’ Collecting Addit.laniil Information... __..—-,.

I!!. FVALUAT~N; PR I“NFORMATION

2’=6

the initial stages of thePR. Other EPAperm1tting programs may

hnve coniiderable historical knowledge of a facility, !nc1uding

info,'mat1on on SWMlJ releases, instances of non-compliancf>. facility

w~ste generation practicei, and inspectidn reports. Early contact

with these graul's can help en<;ure that ,,11 relevant information

Iq considered during the PRo

r: Collect~n9 Add1tio,~al_}nfo[mation

In situations where the investigator dDe~ not find sufficient

information concerninq the location or characteristics of a

f ac iIi t Y's S\1M Us toe (}It' p 1~ tea PR, i t ltl ay be ri eces sa r y t () r eque s t

adrlitional information from the owner/operator. Such requests

"hnllid be in the f:Jrm of a letter in which EPA requests additional

infnrmation from the fati lity 1n order to comply with the HSWA

t:orre.::ti\lE! action requ;rE'ment5. Where necessary, EPA should cite

Its &3007 infof~ation gathering authority to ~btain this inf6r

matton. These letters should be as specific as possible to ensure

that th~ r~quested information 1s stibmitted 1n a timely manner.

A 1ample letter is included ~s App~ndix C.

!!!. EVALUATlNG PR t'NFORMATION

The PR fo~uses on eNa1uating the information gathered du 1~9

Its Initial stages. This section presents a 'ram~~brk for eval

Ilating PR information in order to gain an uilderst:.anding of ''the

farilltyt s release potential. This will in~dlV~ three basic

steps:

(1) [nvest19~ting the 'acili'ty1s waste generation prote·ses;

(2) Identifying SWMUs and oth@f pntentiai ~eleases of
contern; arid

(3) Evaluat'lng the facil'lty's ,'elease potenti~l.

A. 1..!!.vestigat.!.D9 Faci1itx Waste Generation Proce~ues

It will be important to understand the facility's overall

waste generation and management activitl~s.both .ast and present,

when evaluating how SWMUs and other areas of tHe facility have

been used to handle wastes and how they f@late to the~facilityls

overall waste management system. Whenever possible, the 1nvest1~

gator should determine what types 0' waste have beeh managed at

the facility since it began operation tn order to identify poten

tial con§tituents of concern.

As discu5~ed in Section II of this chapter, RCRA cDm~liance

ins'pection reports may provide a useful source of inf,ormation on

manufacturi "g, ~Hocesses. as w111 soltl-e NPOES permit applications.

In some cases~ in$pection reports may also discuss where wastes

from previous manufactlJring proc~sses h~ve bpen disposed at a

facility or may include information on past releases.



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

The fOllowing example illustrates the benefits of investiga

ting a facility's waste generation processes. A secondary lead

~melting facility closed several surface impoundments that were

org1nally part of an NPOES wastewater treatment process. The

impoundments were clean closed by excavating to a depth determined

~y the concentration of lead in the soil. The facility stated

that lead was the only c~nst1tuent of concern in these units.

Curing the PR, EPA investigated the facil1ty l s production

processes and found that several other metals such as cadmi~m,

nickel t antimony, and barium might be mixed with the lead

wastes. Based Qn this information, EPA took soil samples for

path of these other constituents of concern.

H. ..!Jtentif,ling SWMUs_ and_ Other Potential. Releases of Concer"!.

Once the investigator has gained an understanding of the

fdcility's overall waste generation and manage~ent activit1es~

~e/she should locate all areas with pDtential releases of concern

on a map or the facility. The map should include all SWMUs iden

tified in the RSI *3 SWMU response, SWMUs described in other

docum&nts_ and other potential releases of concern, e.g •• spills

of h~zardo~s waste or constituents from waste m~nagement act1vi

tie'. In addition. the investigator should locate on the facility

m~p other potential releases of concer~ which may be beyond the

~cope of the RCRA authorities.

The facility map will be an extremely useful document

t hr 0 ugh 0 uttheR FA. es pe c:i ally when conducting the VS I and the

sv. In addition to lo,ating SWMUs. it will often be possible

to IdLntify relevant migration pathways and potential exposure

points (e.g., rivers ~nd nearby 1101.lsin9) on this map. Ad'd1tional

releases of concern can be added to th~ map when identified at

later stages in the RFA~ particularly the VSI;

As discussed in the Introducti6n, the definition of a SWMU

includes recycling units, wastewater treatment units (such as

those regulated under NPOES), and other units which EPA has"

generally ekempted from RCRA permittingstanda~ds
. Each of

these units identified at a facility should be located on the

facility map as a SWMU. Regulated land disposal units are also

treated as SWHUs, since they will be investigated for releases

to media other than ground water in the RFA.

Several information sources will be especially useful.whe'1.

identifying SWMU~ and other releases of concern in addition to

thp RSI '3 submission. Historical aerial photographs, such JS

those available from EMSL or EPIC, may reveal the presence of

past waste management areas which have become overgrown or

otherwise hidden. In some cases. closed landfills and surface

impoundments cannot be distinguished from ordinary open fields

and historical aerial photographs can help identify these units~

Appendi. B provides a more detailed discussion on obtain1ng and

@valu~t1ng aerial photograph!.
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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
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c. ivaluating the fac111tx's Release Potential

Once the investigator has identified potential releases of
concern at the facility, he/she should determine the likelihood
of release at each location by evaluating information gathered
in the initial ste~s of the PRo It will seldom be possible to
determine from one document that a SWMU has released hazardous
wastes or constituents. In most cases. the investigator will
have to deduce the likelihood that a release of concern has
oc~urred by evaluating information from numerous sources co¥erlng
the five categories of information presented 1n Exhibit 1-1: unit
characteristics. waste characteristics, pollutant migration path
ways, evidence of release, and exposure potential.

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

In some cases. the investigator may have actual ev1dence
that a unit released to a part1cular medium. In other situations,
it may be necessary to draw connections between a const1tuent
identified in a un1t. the likeli:,ood that this cO.nst1tuent could
have been released from the unit. and sampling data showing the
presence of the constituent in a m1gration pathway. While thts
deduction may not prove unequivocally that the constituent 1denti
fied in the environment originated in the suspected unit. such
deductions will usually be sufficient to identify a release of
concern in the RFA.

The investigator's ability to make deductions on the likeli
hood of release will depend on the extent of information he/she
COllects pertaining to the first four items in the RFA informa
tion matrix: unit characteristics, waste characteristics. pollu
tant migration pathways. and evidence of release. Information on
exposure potential 1s not needed to determine the likelihood of
rele~se. but is important in determining the need for interim
corrective measures due to immed1ate exposure risks. The kinds
of information to be considered 1n each of these five categories
are described below.

1. Unit Char·aetert.st1S!

The design andopef"ating charac.teristics of a SWMU will
determine to a great extent its potential for release. Many
treatment. storage. and disposal units are designed to prevent
releases to the environment. The investigator should e~aluate

the physical characteristics of each SWMU or group of SWMUs to
determine how they affect the potent1al for releases.

The media-specific chapters in this guidance provide detailed
discussions of how the design and operating characteristics of
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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
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various types of SWMUs affect their potential for releasing to

each medium. For example, surface impoundments with well-designed,

intact berms for controlling overtop~ln9 do not exhibit a high

potential for surface water releases. EPA assumes, however, that

unlined surface impoundments nave a h1gh potential for releasing

constituents to ground water. Surface lmpouf\dmeflts which contaln

volatile organic compounds also exh1bit a high potential for air

r~leases. The investigator should examine the charar,terlstics of

each SWMU based upon the discussiofls presented in Chapters Five

through Nine in order to consider the 11kelihood of release to

each of the environmental media: ground water, surface water,

air. soils, ard subsurface (gas). Investigators will often find

situations wh~re unit design characteristics suggest that a SWMU

poses lIttle or no threat to the environment from releases (e.g ••

lntdct above-ground storage tanks).

2. ~aste Ch~racter~stic_s

in evaluating a SWMUls release potential. the Investigator

should identlfy the wastes ~rtginally or currently ~onta1ned tn

the unit in order to link constituents obse~wed in the env1ro~

ment wIth those present in the contaminant~ource. The 1nve~ti

gator can usually deduce that a release ha~ occurred when he/she

determines that a SWMU contained a constituent that has been

ohserved 1n a pollutant migration pt.thway associated with that

un it.

The informbtlon gathered while 1~~,st1gating the waste

generation processes at a facility will provide the u3sisfor

this part of the PR. In many cases, a facility will .hdttate how

it managed many of its waste streams. e.g •• off·sit~ shipment,

(j 1S P0 sal 1n ,1\ s pee i fie sur f ace imp 0 un d1,1 en t. 0 r s torage 1n a was t e .

pile. When a particular waste stream can be trac~d to a particular

unit, the 1nvestig~tor can generally ass~me all of the constituents

present in that waste stream are also present in the unit.

The information gathered on facility waste generation

processes may often be useful in ldentifying constituents other

than listed constituents of concern to RCRA. For example, rapidly

decomposable refuse may produce methane when placed in landfills

under certain conditions.

The investigator should identify all of the hazardous con

stituents which may be present in each SWMU 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 likelihood that volatile organic constituents

will be released from wastewater treatment unlts. The media

specific ·chapters discuss the ways in which constituent properties

can affect the likelihood of releases to various media.

3. ~ollutant Migration Pathw8l

The investigator should evaluate existing information con

cerning the likely pollutant mlgration pathways assoclated with
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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).

each SWMU or release of concern. ;n cases involving environmental

data. the investigator will have to demonstrate that it is reason

able to deduce that a constituent obs~rved in the environment

originated at a sp~cific SWMU or location, based upon knowledge

of th~ ~~11utant migration pathway.

While some pollutant migration pathways are largely faci1ity

wide (e.g_, ground water), the investigator should evaluate the

importance of all pollutant migration pathways (i.e., ground

water, surface water, air. soils, and subsurface gas) t •. at could

be associated with each SWMU and then evaluate information on

their characteristics. SWMUs which contain the same-wastes and

are adjacent to each other may be grouped together during the RFA.

It will often be possible to eliminate certain pathways from con

sideration for various SWMUs at this point in the PRo

Different types of SWMUs will exhibit different potentials

for releasing constituents to specific m1grat1on~pathways. The

investigator should determine which SWMUs are likely to impact

which pollut~nt migration pathways at the facility, and gather

specific information that will aid in determining the charac

teristics of these pathways. This part af the analysis also

provides a critical role in identifying potential exposure points

along various migration pathways, which is important in evaluating

ex~osure potential for interim,measures at the facility.

The media-specific chapters provide information to aid the

investigator in evaluat1ngthe physical characteristics of each

migration pathway of interest. The 1nvest1~ator should consider:

o Potential routes of pollutant transport;

a Physical factors within the pathway that could affect

the migratfon of constituents (e.g., organic content of
s011 for 'releases to soil and 9round water, or prevailing

wind patterns for air releases); and

o Other factors which could affect t~e fate of constit~ents

present in a migration pathway.

4. Evidence of Release

The investigator should examine available sources of 1nforma~

tion to identify any evidence that constituents have been released

at a facility. The investigator may have acce~s to direct and

indirect evidence of release, both of which m&y help in making

determinations of release at a facility.

Direct evidence of release includes official ~eports of

prior release incidents (which may be found in RCRA enforcement

or permitting documents, other Federal, State, or local government

documents, facility records, RSI '3 responses. etc.), visual

evidence clearly showing a release incident, or sampling data

that clearly identifies a releasing SWMU (e.g., 5urfacp. water

samples for a specific constituent in a clear run-off pathway).
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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

Indirect evidence of rel.ase includes sampling data taken along

relevant migration pathways which, when linked together ~ith waste

composition data, can support a deduction concerning the

likelihood of release from a specific unit at the facility.

The VSI. which is described in Chapter Three, is generally

an excellent source of both direct and indirect evidence on

rele~ses. Stained soils in a well~defined drainage pathwbY below

a unit can provide direct evidence of release; stressed vegeta

tion may pruvide indirect evidence of release.

The med1~~spec1fic chapters describe the types of evidence

that are important for releases to each of the environmental

media. For example, visual sightings 0' seepage along a stream

bank provide evidence of both a ground-water release and a sur

face water release. The investigator should refer to the section

on evidence of release in each of the media-specific chapters.

In all cases. the investigator should use best profess~onal judg

ment in assessing the strength of any information source in

providing evidence of release. .

S. !xposure Potential

The investigator should ,valuate avai1a~le information on

the location, number. and characteristics of receptors that could

be affected by continuing releases at the facility. These recep

tors include human populations, animal populations (p~rt1cularly

any endangered or protected Jpecie,}.and sensitive environments.

This information will be most useful in helping the investigator

determine the need for interim corrective measures at the facility

to alleviate especially high risks of exposure. The-investigator

should refer to the RCRA 3008 h Cnrrective Action Orders Interim

Measures Guid.nce for eta s on W en an ow 0 mp ement n er m

measures.

The media-specific chapters provide information on what

receptors are likely to be affected by releases to each of the

media.

IV. COMPLETING THE PRELIMINARY REVIEW

The investigator's ability to determine that a release may

pose a threat to human health or the environment will increase

with the quantity and quality of information gathered in the

RFA. By the end of the ~R. the investigator will usually have

identified many of the potential releases of concern at the

facility, and will have made a preliminary evaluation concerning

the likelihood that a release of concern has occurred at each

SWMU, group of SWMUs, or other potential areas of concern.

The next phase of the RFA, the VSI. provides additional

evidence to help the investigator determ1ne which units or

areas of concern require: additional investigation 1n a sampling

visit, interim measures, further investigation 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,

further action. The investigator will usually consider the
following factors before proceeding with the VSI: 1) ident1·
tying significant data gaps. 2) focusing the next two steps of
the RFA. and 1) beginning the RFA report.

A• 1d• nt if1 ins ,S i Sni fie ant ~awt a Ga IU.

Depending upon the quality of information gathered during
the PR. the investigator m~y have a strong idea concerning the
likelihood of releases from SWMUs or other areas of concern
identified in the PRo In many cases. however. the investigator
will be missing important information on a potential release or
unit of concern (e.g., information on the wastes handled
within the unit).

In such cases. it may be necessary to make a 'ormal request
for addit100al information from the owner/operat~r. As stated
earlier. investigators may need to cite the RCRA §3007 informa
tion authority when making this request. The letter shou'~ be
extremely specific in order to ensure that the owner/operator
clearly understands what information has been requested (see
Appenl11x C).

B. Fo.cus1ng the Visual Site Inspection and_Sampl1ngVi.t1t

One of the primary purpos~s of the PR is to provide the
investigator with an understanding of the waste management
activities at the facility. enabling h1m/her to focus subsequent
orservat10ns in the Vst and the SV to the greatest extent
.possible. Because all facilities will undergo 8 PR and a VSI.
emphasis will be placed on the quality of the information
gathered in these two stages. If the conclusions drawn. from a
PR and vst are not based upon sufficient information, it is

_'1kelythatAwner/operators or the pUblic wi1) chal1engfLpermit
conditions or enforcement orders developed to (compel further
actions at the facility.

The investigator should. evaluate the information gathered in
the PR on each SWMU or potential release of concern, and deter
mine whether: 1) it is likely that the unit hes released, 2) it
is unlikely that the unit has released, 3) there is insuffi
cient evidence at this stage to assess the likelihood of release,
or 4) a release could threaten human health or the environment.
The VSl w111 orovide more useful information if the investigator
condue t s 1t ,~ it 1I the se pre 11 m1nar y de t er m1nat 1On sin mind •
Wh 11 e i tis ': 0 0 ear 1y t 0 draw can c1us ion s at t he end of t he PR•
it will often be possible to ~creen out units from further con
sideration at the end of the VSI. During the PR. the investigator
may identify units that are not likely to h~ve rele4ses of concern.
These units should be inspected carefully in the VSl before deter
mining th~t they nee~ no further investigation or action.

The investigator can also make preliminary recommendations
concerning the need for collecting additional sampling data in
an SV. It will often be possible to identify units or locations
where sampling l1ata Cdn help in making determinations of release.
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A sample outline of an RFA rep~r’t IS Included a: Appendix A,

‘\

Recommendations on sampling locations made in the PR should be

checked for appropriateness during the VSI. In general, the VSI

and SV should provide the additional information needed to fill

data gaps identified during the PRo

c. OOtum.ntto,s. the Preliminary Revit!w

The investigator should document the 1'i.l,I1ng5 of the PR by

beginning the RFA report, which will summarize the complete RFA
process. The investigator will incorporate the results of each

step of the RFA into thts report, resulting in a completedocu

ment providing recommendations concerning: 1) the need for an RFI

at the facility, 2) the need for interim measu~e5 at the facility,

or 3} the need for no further action at the unit/facility at
this time.

At the and of the PR, the report should document information

sources, identify SWMUs and other areas of potential release on a

facility map, and contaln preliminary evaluations of the likelihood

of release at each locations. This information wil' b. used
throughout both the VSI and the SV.

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

CHAPTER THREE

CONDUCTING A VISUAL SITC INSPECTION

1. INTRODUCTION
•

A. J'.u re o.!.!

The visual site inspection (VSI) is the second step of the
thre9~step RFA process for identifying releases at RCRA fmc1lities
in the corrective action program. The VSI will focus on 1dent1fy~

in9 SWMUs and collecting visual evidence of release at facilities
to assist EPA in recommending further steps in the corrective
action process. The major purpQses of the VSI include:

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

(2) Ensuring that all SWMUs and areas of concern have been
ident1fied~

(3) Filling data 9'PS identified in the PR; and

(4) Focusing recomm~nd8tion9 concerning the need for a
sampling visit, interim measures. an RFI, or no furtb~r

actton at a facility.

Ay the end of' the vsr. the investigator will be able to
de t er m1ne at whie h" 10'.1.': at 1onsit wi 11 be nee ess8 r y t 0 c0 11 ec t
additional environmental samp1es in a sampling visit (SV). In
some cases, it will be POSsible to screen a unit from further
investigation or to recommend further investigation in an RFt
without conducting add1tional ~amp11ng, thus completin~ the RFA.

B. Sc ct2.e

The VSI will include the entire RCRA facility and Can extend
beyond the property boundary 1n certain cases. The VSI should
focus on inspecting the discernible SWMUs at the facility. How
ever, the inve'tigator may inspect areas outsid~ the facility
boundary to determine 1f a release has migrated o'fsit~. The VSI
will generally be limited to collecting visual evidence of poten~

tial releases (i.e •• photographic documentation), a1though it may
be appropriate in some cases to conduct air monitoring for safety
purposes in the VSI.

C. ~!:.9duct

Visual evidence gathered during the VSI will support the
initial information gathered during the PR on the l1ke11hood of
release at specific locations in the facility. This information
should be evaluated along with the original information collected

II



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

during the PR and integrated '".to the draft RFA report. Initial
determinations un the likelihood of release at the facility
should be revised accordingly. Typical VSIs will result in
substantial doOumentation of facility characteristics, which
should be integr-ated 1nto the RFA report.

II. PLANNING THE VISUAL SITE INSPECTION

The VSl " a r~lat1vely simple procedure and should not
require a great deal or tim~ to plan a~d execute. In general, the
site inspection activities can be completad 1n one day, although
there may be some extremely large facilities Which will r~quire
fl10re time.

The PR prov1des most of the information needed to pre~are
for conducting the VSI. Ouring the PRJ the investigator will
Identify potenti., areas of release on a 'acility map, and make
preliminary evaluations of th~ likelihood 0' release at each loca
tion. The investigator should rely upon this ~ap ~hen conducting
the YSI. documenting any unusual ob~ervdtions on the map and in a
loghook. .

The VSI will usually be the investigator's first visit to
the facility during the corr~ctive action pro~e9Sf Therefore,
the 1n vest 1 gat 0 r sh0 U1d de v~ 1 I} P 8 sit I sa f f! ty P1.. n p rio,. to
conducting the VSI which outlines the need for perlonal safety
l1evices (e.g., respirato\rs, protective'clothing, etc'.) While
conducti"Q the field activities. the exact content of eaoh
safety plan will vary by site, depending on the comp]e~1ty of the
site and on the investigator'g planned act1vitiesf.EPA perjonnel
should participate 1n an Agency~sponsored safety course prtor to
conducting a YSI. Safety preparation is discussed further in
Chapter Four (see "Preparing for the Sa~pling Visit") and Appen-
dix E. - ."

The VSI will probably be the owner/operator'sf1r~t ex~erience
with the new RCRA corrective act10n program as well. rne investi
gator should contact the owner/operator to Schedule a d.te for
the VSl. At this time, he/she should also request 8 meeting with
representatives from the facility prior to conducting the field
activities. This meeting will prOVide the 1nvestig.torw1th an
opportunity to eKplain the various steps of the torrective action
process to the owner/operator, end to answer any of the ownerl
operator's questions ahout the RFA or ~he corrective-action
program. During this meeting, the investigator should discuss
with the owner/operator the propogedsafety plan and incorporate
his/her recommendations in the safety plan prior to conducting
the YSI. .

Ill. CONDUCTING FIELD ACTIVITIES DURING THE VSl

Once the investigator has made the arrangements for conducting
the VSI and has completed the PRt he/she should conduct -the field
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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.

3-3

activities. The ow~er/operator will usually accompany the inves
tigator around the facility.

Our1ng the VSl. the investigator should:

o make visual ob~ervations of SWMUs and other areas of
concern at the facility;

o identify on a facility map all areas of concern;

a document all observations in a field logbook;

o take phottlgraphs of all SWMUs, potential releases, and
other locations of interest; and

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

One of the primary purposes of the RFA will ~e to allow the
investigator to identify potential releases of conce~n not identi
fied during the PRo The YSI also provides the investigator With
an opportunity to inspect the entire facility fo~ potential
releases of concern and to gain insight into facility management
practices.

The investigator will focus in the vst on 1dentifyin~ a~d

characterizing SWMUs. as defined in the IntroductiOn, The §3004(u)
corrective action permitting authority requires that corrective
action be addressed at all SWMUs. In some cases, hoWeVer, helshe
will identify spills or other releases fromwa9te~8nageme"t

activities wh1chmayrequtre corrective action. Thege shoUld
a1sobe ins PIi! ·t ted full yin the 'V SI •

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

Field activities should be photographed carefuly to document
all visual observations. This will be especially important at
facilities where the VSI represents the last step in tne RFA.
For additional discussion of photographic documentation proce
dures, refer to Chapter 4, Section III.C.

The investigator should obtain information on each poten
tial release based upon the five categories of information shown
in the RFA Information Matri~ (Exhibit 1-1): unit characteristics,
waste characteristics, pollutant migration pathways, evide~ce of
release, and eMposure potential. The follOWing sections briefly
describe some of the types of information that may be found in
each of these categories.
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A. Q.P'.~trl1rt •.lJ.i.U.ll £vldene-e of Unit Charact~r1st1,cS

The VSlolnprov1d@ ijseful information on unit character

istics at ReNA facilities. Observations concerning the integrity,

location, and d~51ghof 8 unit can. provide 8 great deal of infor

mation on the likelihood that it has released. For example,
above-ground tanks can be inspected for the integrity of seams and

for the presence of adequate secondary containment. The investi

gator may be able to screen from further investigation an above

ground tank Where these factors. in conjunction with the other four

categories, ,pp~ar to be adequate to determine that no release of

hazardous wa9tes or constituents has occurred or is occurring.

Surface i~poundments should be inspected for the adequacy of

berms, overtopping controls. and devices for the control of vola
tile emissions. landfills should be inspected for the presence

of runoff cont~o'St erosion around the unit. and the potential

for particulate releases posing concern. In general. it Wi11 not

he possible to visually assess these units for ground-water releases

during the Yst. However, the investigator should note any signif~

1cant ~isible deterioration of containment liners.

R. Obtain1nll,VJsual Evidence of Wa!!teChaJ"a,tter,1stics

In general. 1twill not be pos~ible to obt~in a gr~dt -deal
of information during the vsl on waste characteristics. tn cases

where the types of waste handled in a unit are.ndtkndwn.1t.w1ll
seldom be possible todeterm1ne their characteF1sties throu~"

visual observation •. These will be ~etermined primar1ly during

the samplingvistt (iV). There will beso~e unUsUal aales.
h'~wever, wl1ere the investigator may find tanks or drul1Is with

Ahels indicating that they contain hazardous wastes or const1~

tuents. These locations should be nocumented carefully duriNg

the Yst.

C. Ob.ta1rling Visu.al Evidence of Pollutant M1;."',lttali~,ltt.liWys

The VSI will provide useful information dn potentie1
pollutant migration pathways at the facility. Fad111tytharac

teristics that can facilitate the movement of rel~a~~s frbm the

immediate area around a unit but have not been 1de"t.'t~d pre·
viously on the facility map will Ctftenbe apparerlt'dur1l"lg the

YSI. For example, erosion gullies at the base of landfills or

surface impoundments-will provide direct pathways 'dF surface

water and soil releases from the~e units. These pathways will be

especially visible after a recent precipitation event; whenever

po S sib 1e. VSis s h0 U 1 rt b~ con d!I Cted soon aft e r sue hey ent s to he 1p

identify these runoff pathways.
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The investigator should locate all pot~ntia1 migration path
ways of edha.rn on the facility map. These will be important
areas for sam~11ng should it be necess~ry to conduct a SV at
these unitsi In addition. the infest1gator should correlate
photogruphs of these path~ays and their documentation on the map
whenever possible.

D. Obt,.airt1Jtg Visual EV1den~. of Rele,ase

The investigator should inspect the entire facility for
visual evidence of release. While it will not always be possible
to determine conclusively that a release has occurred based on
visual eVidence, such evidence can provide a strong ind~cat1on
that one hds occurred. Visual evidence of release, cou~led with
information indicating that a unit contained hazardous consti
tuents, Will often be sufficient to compel further investigation
in an RFL

The investigator should look for obvious S1~hS.O' release.
such as: discolored soils, dead vegetat10h or ah1m81~t ~tc. The
media-specif1cehapters describe ihdtitail Ih~ tl~es df Visual
evidence that may be apparent at various typ~s of waste management
units.

E. Obtai ningVls.ual EVidence .of EJll!J:JSlite.PJ).1UUij.laJ

The vst w11lprovide only11mited inforjriat1tH1 on eltposure
potential at the facility. The 'lSI shouHJflic1ude aft 1Hves,t1ga
tton oftheareaaf~und the facilitytodeteFffl1f1~~'tft~F~8F~

potential of'~site releases anddocumentingev!den,ed,jUct1
releases. In mdst cases, the PR will have.ident1f1ed Wheiher
there Sre nearb, residences. streams. ~"d lakes.~'affl1riifuUm,
the vst should note ani l~~ations not identified 1n 'he _~ wHef~
the public could be exposed to releases.

IV. DETERMINING THE N.EEO FOR FURTHER ACTION DUItI~G THE RFA

The results of theVSt should be incorporated.1n,to th~ draft
RFA report begun upon completing the PR. The res~'t~ of the PR
and tne vst together will prOVide SUfficient ev1deHoe for e8ch
potential release of concern to determine either:.1) the need for
asamp11ng visit (SV) in the RFA, 2) the need for 1~"'i~ measures.
3) .ne need for further infestigat10n in an RFt. of 4) the ne~d
for no further action. It is crucial that the investigator document
the results of the VS! in a concise and thorouqh manner in the
RFA report. These data. together with 1nform!l1~" obt~ined during
the PR, must be sufficient to support decisions regarding the
necessity of additional action at the facility, ~nd are likely
to be closely scrutinized or possibly challenged. As stated
previously. the RFA report will be the primary legal document
supporting the Agencyls initial corrective action activit~es at
the facility. Incomplete, contradictory, or obscure information
in the RFA report may jeopardize the Agencyls position.
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The fOlloWing sections discuss each of the possible recommendations that c~n be made after completing the PA and the VSI.
A. Determ1n1ttg the Need, for a Samp};".] ,YiSJt

By the erid of the VSI, the investigator will have rol1ectedi nfor mat i on on eac It pot en t i al r elea se of con cern and w111 have .made a preliminary evaluation concerning the likelihood of relH8seat each location. Helshe will also have identified importantdata gaps that interfer with the ability to make an enforceab1edetermination of release pDtential. In many cases, the investigator will recUmmend the collection of new envirdnmental samplesfrom the facility during the'RFA to support his/her recommendations for further action dtiring the RCRA corrective action process.
The need for sampling at specific units will depend uponseveral importaNt factors,fnclud1ng: the complexity of the unitand environmental setting. the quantity and qual1t~ of information,gathered during the PRandVSI, the preliminary recommendationsfor further action at the facility. and the cooperativeness ofthe owner/operator. The In vest1getut" mus't consider tt1f~se factor,sand rely upon his/her professional jUdgmenti" determining whenand where it will be useful to co'teet samj:J1es tn'the S.\'.
The preliminary recommend~tions for fu~~h~f ~ctidn at afacility can play an important role in determining the "earl forand extent of sam~ling in the SV .. If the triYest1~~t~r btlt~vesthat a SWMU mey have a release he/she may want to ctlllett ga~plesIn the SV to support the decision to requtr~ 'urthlr1h~~st~~ation.Sampling conducted duri~ga SV can be ah1~porta"t $U~ple~ehttoinforlnlltion gathered during .the PR andVSI. and provHte the documentation neces~a~y 'or developing enforceable p~~itt coHdftibns.
On the other hand. if the investigator beHevet it is unlikelythat a SWMU has relea.ed dr that other areasactu~11y~rese~tproblems. helshe may make a preliminary recommen6!ttbH.thet theunit will not need investigation in an RFI. tt will often beuseful to support this recommendation, wi.ttl appropriate el'IItironmental samples at the unit which will demon9t~ate th~t ther~ 15 noevidence that a release of concern is pfesent. This w111 p~ovidevaluable evidence to support the investigator's recommendationshould it be contested fn a publtc hearing. It is 1i~el1 to bejust as important to sample at units wh1ih ~1l1 not ~.qu1re dn'RFI as at those 4here on@ will be ~equ1r~d.

There will be situations where the investigator makes a pre~ltmfnary recommendation that a unit should be investigated {n anRFI without actual sampling data demonstrating a release. In gomecases, it may b@ possible to make this reco~mendatioh Withouttakfng additional samples in I SV. More tYVica1ly, hdwever; theinvestigator will take samples at these units 1n order to demonstrate that a release ha~ occurred. More enforceable permitconditions or enforcement orders can be developed when supportedoy sampling evfdence.
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Taking en'J1ronmental samples will be especially important
when the invest1,atorbe11eves the owner/operator will be unlikely
to cooperate 1~ conducting an RFI at the facility. When the
owner/operator·s coop~rat1veness is questioneble, the t~vestigator

should usually take samoles to support recommendations for further
5t?PS in the co~rective action process. in caSe ~hese recommenda
tIons are contested in an administrative hearing. Even the most
cooperativ~ oWHer/operatur. howe,er,can challenge permit condi
tions which are not supported h'y strong evidenc~.

IL Determining th~_ Ne!d for Jnt.!.Um Measures

The investigator can recommend im~lementat)on of interim
m~asures at any ti.e during the RFA. although he/she may not
have sufficient information prior to the VSI td'make this recbm-
!T1 entl a t 1on • 1nt e rim mea S tJ Y' e s s nt) u , d be con due ted at the f ac i 1i t Y
whpnev@r there may be a significant risk of immediate exposure
resulting from, releases at the facility. Interim ma~sure~ typically
l~clude such actions as repacking damaged dru~s, ~equir1n9 safety
precautions for w~rkers at the',cility, or ferteing off areas of
concerti near the factl i tj.

. .
Releases and l1kely releases that are identified during the

IH A as r eqUi r i n9 fur the r f n' vest 1gat ion w,i 11 be f u11 Y t H~ ~ act e r 
ized 'du'ring the remedial i,"vestigution phase 'of the RCRA COrree.
ttve action proc~ss. The RFI will be cDn~ucted by the.~wnerl

ope~ator and may be an extremely resoUrce intAnsi~e:~~t1'ity.

For this ~eason, it will be necessary to ensure that reeom~~"da

tions For RFts at facilities are su~ported by SUfficient evid~nce

collected, dur.ing the Pk, the VSI, and the SV •. In ",ost situations,
the investigator will cho~se to collect s~~ples at questionable .
units in order to support recommendations at the end of the RFA.

There wi1; be cases, however, wher~ the investigat~r will
recommend a~ RFJ for particular units without collecting additional
samples in an S~. This will usually take place ~t f8cil1ti~s

where it was possiblp. to eval~ate a large amount of high quality
eyidence of release during the PR and VSI. In thcsp cases, the
existing evidence of release must be sufficient to stand alone,
without supplemental sampling, in justifying an RFt. EPA should
collect additional sampling rlata whenever necessary, to develop
strong enforceable permit conditions.
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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.

CHAPTER FOUR

CONDUCTING THE SAMPLING vlslr

1. INTRODUCTION

A. Pu rpose

The lampling v·~1t (SV) is the third step of the three-step

RFA proces~ designee to identify releases at RCRA facilities.

The SV focuses on collectIng additional sampling informat1o~ to

fill data gaps that remain upon completion of the PR and VSI to

enable the investigator to make release determinations in the RF.A.

By the end of the SV. the investigator will have completed

the first ph~se of the RCRA corrective action process. and should

have identified all releases or potential releases requiring

further inve$tigation at a facility. '

B. Scope

The scope of the SV is limited. It 1s EPA's obj~ctive to

focus the collection and analysis of new sampling data in making

preliminary release deter~inations; and rely upon existing infor

mation sources identified in the PR aod technical jUdgments as

much as possible. By idelltifyiog sp,ecific areas where new infor

mation is needed during the PR and VSI. it should be possible to

conduct focused. limit~d SVs that wi11 enable the investigator

to identify releases. EPA wi11 ~~fer major new data gathering

efforts to the RCRA Facilit~ Investigation (RFI) phase of the cor

rective action process.

As discussed previously, the RFA should examine each SWHU or

group of SWHUs at a facility. It will seldom be necessary to

investigate each SWMU in a SV. as the PR and VSI will often pro

vide sufficient information to make release determinations.

The extent of the SV at a facility will vary on a case-by

case basis, and will depend upon the amount and qua~ity of infor

mation gathered 1n the PR and VSI. The investigator's professional

judgment regarding the amount of informat'ion necessary to make an

initial release determination will influence theexte~t of the

SV. These determinations should consider a number of factors

inclUding the degree of owner/operator cooperation and the

regulatory action planned for requiring further action. While

investigators are encouraged to minimize the amount of sampling

conducted during the SV. certain situations may require extensive

sampling.



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

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

(1) Developing a sampling plan;

(2) Preparing for the sampling visit;

(3) Conducting the sampling visit; and

(4) Making final RF~ recommendations for further action.

C. Product

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

II. DEVELOPING A SAMPLING PLAN

One of the major pllrposes 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 collecting sampling
informat1on during an SV; and

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

A. Determining the Need for Sameling at Fatiltt1es

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

o to collect additionJl information to suppport a determina
~ion 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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o to collect additional information when the investigator
is unsure whether a release has occurred; and

o to collect ddditional information to confirm a determina

tion of release and to compel an owner/operator to begin
an RFI (or some other further actinn).

In some cases, the information gathered in the PR and VSI

may provide sufficient evidence to indicate the need for an RFI at

a facility, or conversely. that no further action is necessary at

a facility. For example, if previous ground-water monitoring

results clearly indicate that an old, closed landfill has released

hazardous constituents to a surficial aquifer, the investigator

will have sufficient evidence to compel the owner/operator to

conduct an RFI at the unit, and it will not be necessary to conduct

additional sampling. Facility records reviewed during the PR may

indicate that an old, clo$ed surface impoundment never contained

hazardous constituents, and ground-water monitoring data indicate

that the SWMU has not released. In this case, also, it would not

he necessary to take samples to support' a determination that no

furthe~ action is necessary at this time.

In many cases, the information gat~ered in the PR and VSI

will not be sufficient to enable the investigator to determine

conclusively that a S~MU has or has not released. For example, a

facility may have clean closed a surface impoundment several

ytars 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 constituents to the ground water in the

past, or whether any contaminated soil remains which could leach

contaminants to the ground water. It may be necessary to sample

the soils around the closed unit or to sample the ground water

(from existing wells) downgradient from the unit in order to
identify a release.

Sampling may also be necessary at SWMUs where records dO not

indicate What wastes we"e disposed in them. Old landfills and

surface impoundments v.ithout inf~rmation on prior wastes may

require sampling; h~wever, due to the danger involved when coring

or drilling 1nto o'd waste, this is best left for an RFI.

In cases such as the previous one, the investigator may
determine, based upon best professional jUdgment, that a release

is like~y to h~ve occurred at a unit. At facilities with coopera

tive own~~/operators, it may be possible to move directly to an

RFI without collecting new sampling information, even though the

evidence does not conclusively indicate that a release has oc

curred. However, at some facilities, it may be necessary to

conduct sampling 1n the SV in order to confirm or deny the pres~

ence of a release before moving further in the corrective act10n

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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B. Q.!t"021n9 a_ Sampling Plan

The sampling plan will be the primary document directing the
collection of additio~al information in the SV. Wnen the inves
tigator determines that sampling is necessary at a facility. it
wtll be important to clearly specify the data that are required
and the reasons for obtaining it. Investigators should remain
focused on the object1vesof collecting additional information at
each unit. because the choice and extent of sampling locations.
methods. and parameters will be crfttcal to their ability to make
meaningful release determinations.

The sampling plan should be developed to collect evidence
the investigator needs to make a release determinatio~ at a SWMU.
group of SWHUs. or other locations of concern. This may involve
collecting direct evidence (e.g •• air samples tram above or
around a surface impoundment) or indirect evidence (e.9, ground
water sampling at a well down9rad1e~t trom the SWMU) of a release.
In most cases, the investigator will collect samples from the
waste source and/or from an environmental medium, ind based upon
knowledge of the pollutant migration pathway, deduce the likelihood
thdt the constituent originated in the SWMU.

The sampling plan may be developed by EPA, a contractor, the
owner/operator, or a combination of these, depending upon the
situation. In all cases, EPA should review and approve the
sampling plan carefully before initiating sampling activities.
Even in cases where EPA develops the sampt1ng plan, it is impor
tant to review the plan in order to ensure that it meets its
intended objectives. Oue to the cost and time involved in an SV,
it may be necessary to revise sampling plans several times through
an iterative process before finally oeginn1ng work.

The remainder of this section describes how to:

(1) determine the ~xtent and locations of sampling at the
, ac111 ty ;

(2) determine sampling methods and parameters;

(3) format the sampling plan; ahd

(4) review sampling plans.

1. Oeter~in1n9 the Extent and Location~

of 5am fiTT n9 a't the Fac111 t X

Once the investigator has determined the need to collect
additional information at ~arious SWMUs or other areas of concern.
h~/she will need to determlne how much sampling will be necessary.
As stated previously. Head1uarters encourages the Regions and
States to limit the amount of sampling information collected
during the SV to that necessary to support a release determination.
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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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Because of the time and personnel required to conduct sampling,
the information collected should be as concise and focused as
possible.

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

a The extent of information gathered during the PR and V51;

o The cooperativeness of the owner/operator; and

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

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

In general, the inve$tigator should seek evidence that a
constituent identified in a SWMU has migrated to one of the
environmental media. In such cases, one positive sample confirm
ing the presence ~f the constituent of concern in a well-defined
migration pathway may be sufficient 'to compel the owner/operator
to conduct an RFI. However. it may be necessary to take samples
at several different points around a unit to ensure that all of
the potential m1gration pathways have been sampled.

Detailed information on pollutant migration pathways in each
of the environmental media is presented in ~hapter. Five through
Nine. The investigator should identify the potential migration
pathways of concern for each SWMU during the PR and Y51. The
location and number of samples necessary to identify a release
will vary by unit type and by the migration pathway being inves
tigated. For example, one groundwater monitoring well may be
insufficient to identify a release from a closed landfill due to
the complexities of the ground·water pathway. However, it may
only be necessary to take one hNU reading from above or around
a wastewater treatment unit in order to identify an air release.
Each of the media-specific chapters contains specific details on
determining the extent and location of sampling.

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

2. Chaos 1naS'mp 11 r'Sl Met,h2.,t!.s ~nd Pa.ramet e rs

The investigator should choose appropriate sampllng met~ods
and parameters during the SV in order to obtain meaningful sam~
pling results. The sampling plan ~hould specify what methods and
parameters will be used at each sampling location at the facility.
It should also specify the number 01 samples to be taken at each
sampling point ,(sampl1ng SOPs and OA/OC guidelines are discussed
later 1n this chapter). The media-speCific chapters describe
many of the sampling methods which will be most raluable during
the SV and the criteria for choosing them.

In general. it wl1l be possible to choose sampling techniques
and parameters Which provide information on the unit ranging from
general indications of a release to precise. quantItative evidence
of a release~ In some cases, it may be appropriate to take
screening level measurements (e.g., a vac mea,urement with an hNU
photoion1zer). while in other cases it may be necessary to sample
for specific organic or inorganic compounds. As stated previously.
sampling for specific compounds will generally provide the most
useful results during the SV. This wl1l aid in develop1'ng a
more defenSible Remedial Investigation Plan.

Sampl1ngfor indiCator parameters such as total organic
halogens (TOX), conductivity. or pH may be useful when the
investigator has 11ttl. or no idea what wastes may have been
released to a medium. However, these parameters can give only
limited information a~d will not provide sufficient evidence of
release in most cases. Whenever possible, it will b. advantageous
to identify the constituents of concern at each SMWU and sample
for those specific parameters.

The investigator should choose those sampling methods that
will provide the most usable results., In some cases.-there may
only be one method appropriate for sampling a spec1ficmed1um
(e.g., the presence of methane is normally monitored w~th a
combu5t1.ble gas meter). However, there will be casas where
several methods may provide e,idence of release.

For exanlple. when investigating ground-water 'releases from
old landfills where existing monitoring wells arA present, the
investigator should sample the ground water in order to ident1fy
releases. However, existing monitoring wells may not always be
located sufficiently close to SWMUs to provide meaningfUl data on
releases. In these cases, it may be neceSsary to take a number
of soil samples around the unit and/or in the unsaturated zone
beneath the landfill in order to identify evidence of releaSes.
Alternatively, there may be instances where electromagnp.t1c
conductivity (EM) testing or soil gas testing will provide useful
screening level lnformation on prior releases at such units.
Finally, there may be unusual situations where the investigator
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Sample pres~rvation and other handllng practlct@s should
be described.
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will nt.d to drill new ground-water monitor1ng wells in order to
obtain information on ground-water contam1n.t1on. The investigator
should be familiar with each of the potentially appropriate
samplingtechniqull and choose the best ones for each situation.
The media-specific chapters provide details on how to choose
~ppropriat. sampling techniques.

3. Form't f2" HS.mp 11 n9 Plan

The sampling plan ~hould be clear and understandable and
present logical act1nns for meeting the sampling objectives
at each SWMU. group of SWMUs, or other locations of concern. The
investigator should organize the sampling plan to identify the
actions to be taken at the facility. Depending upon the facility
characteristics. it may be appropriate to organtze it by locatiQn
or by sampling technique. 701" example, there could be sections
for each SWMU that d\!scrib@ all of the sampling activities asso"
eiated with it: alternatively, there would be a section on soil
sampling that identi'ies all of the locations and methodologies
for sampling the soil throughout the lacil1ty.

The sampling plan should include information on each of the
follOWing factorS:

o F1e1d ORe ti,t 1on

The sampling plan should discuss the sequence for conducting
the field activities.

o Samel1ng 10C4tionl/rat10na.l,ft

As precis.'y ~s possible, the sampling plan should iden
tify the locatton of each sample •. A site map should be
prepared to guide the investigator to the appropriate
locations. Specific sampling methods. the number of
samples, the parameters being sampled. and a description
of the objtctives for each sampling activity Ihould be
included in the sampling plan. .

o Anal~ttc!l requirements

The sampling plan should discuss the technique and 'evel
of detection that will be used ta analyze ea~h sample.

o Sample .h..,lI,ndl1ng

Sample preservation a~d ather handling practices 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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Th. pl.n should identify the number and type of quality
ISlurance .amples, specifically the number of blanks,
duplicate•• or spikes that will be taken. The specific
OA/OC gUidelines to be follOwed in this program are to
be stipulated by each Region.

o I.JutR-ment deeqntam1 nati a,"

The sampling plan should identify the reagents and any
splc1.l procedures associated with equipment decontamina~

tion.

o en li,not cu~~ ody

All samples collected (including blanks and spike!) must
be maintained under cha1n-of·custody pracedures. Chain
of-custody minimizes the potential for damaging or losing
samples before they are analyzed. Chain-ot-custody tracks
the pO.gessi~n o'.~ sample from the time of c61lection.
through all transfers of custody, ta when it 1. received
i n t,he 1abo rat 0 r y, where· i nt ern 8 1 , abo rat 0 rye hai n.. 0 f 
custody procedures take over. Investigators shoUld gen~

era11y follow regional pratocol~ fOr chain-o,-custody
procedures.

4. Rev1 e~1"gl ... So.mRJ1ng Plan

The 1nvest1gator should review the sampling plan carefully
to ensure that it meets EPA's objectives at each unit being
sampled~ The investigator should be sure th!t approprf.te sampling
methods and locations are selected. and that the extant of sam
pling is appropriate for the determinations that ar~ made at each
sampling location. This will be especially importan~when the
owner/operator or an EPA contractor develops the sampling plan;
however, ~ven when the EPA investigator develops the sampling
plan. it will be useful to review the plan in order to ensure its
completeness.

The sampling plan also describes the level of effort required
to conduct the propo~ed sampling strategy. This information
is usually presented in terms of person/hours for each sampling
technique or SWHU investigated, and may also include an estimate
of the elapsed time and the total costs.

III. PREPARING FOR THE SAMPLING VISIT

The investigator should plan a numb~r of activities prior to
initiating the SV activities at a site. Once the sampling plan
has been completed. reviewed, and finalized. the investigator can
make plans to begin the on-site activities. These plans will
include:
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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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(1) la1nin, 'jC111t, .eoe.sJ

(2) Handling community relations (if appropriate);

(3) Prep.ring I saf~ty plan; ~nd

(4) Speoifying EPA oversight of owner/operator sampling
activities.

A• Gat,.n,t QJtflGJ11'Y Acce$ S

Prior to conducting the fieldwork. the 1nvestigator should
contact the owner/operator to sc~edule a time for the .SV team
to enter the ,lteand perform che nece~slryfield activities.
Although EPA st~ff may already be coordlnating activities for the
RFA With the owner/operator, the appropriatereg1onal perSOn
should contact the owner/operator tover1fy d.tes and describe the
nature of the 'ieldactivities--samplecol1ettton •. photo~r.ph1c
documentation. 'lc111ty inspection. andlor 1n~trume"t monitoring.

If the owner/operato~ 1s responsfbl~'orcedlJeet,n~.rtd
analyZing the samples, then the EPAo'f1.i., Ihduldtontdctthe
owner/operator to sohedule a date to overt~e t~t 'ield aCt1v1tie~.
The agency Sh~uld~endt~.sampl1nu p1InandprdceaUf8§'~r .
perform1ngthesaMple collection to the own.fIOP.fator_tuff1~,'

cientlyaheadof,'me for hfa toobt.tn.t~ec~~proprl~t~sup~qrt.
If EPA is col11ct1ng and Inalytingt~e samples,IPA sftouldo'fer
the owner/aperatoraiplitof all s.mPl.~ toll~6tld.l'the
owner/operator w1~he§t~ have splits, EPA should instrijot him to
prOVide ,nl1ytical s.mple bottles '~r the ~p11ti.

After compl.ting these arran~ement'j EPA should ""de.
letter to t~e owner/opefator tonfirm1ngth~dlt.§.nd 'ield
lct1v1tie!. ,If access is de~1ed.A,pend1x 0 providlsgu1d'nce
on how to obtain acelss to a 'aciltty.

In some cases it may be necessary to access adjaoent or
nearby properties 1n order to conduct 8 visual 1ns.pect10n.or.
collect samples. ~PA should prov1dt verb., at Will 8$ Written
notificat10n of the dates and nature of the work to own.r! of
these properties. .

Although the RCRA investigator 1s authorized to inspect a
facility and collect samples and ~hotographsf the Gwne~/operator
can require the investigator to conduct the inspection .nd sample
collection activities to protect his legitimate rights. The
admissibility of data in court may later be challenged 1f data
are collected in violation of the owner/operatorls con§titu
tional rights. The owner/operator can observe inspect1bn act1vi
ties, unless he interferes with the safe, or technically sound,
conduct at the sampling visit.
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The own.r/oler'lor has the right to request confidential
treatment ofCoHfidtntia19usine99 Information (CBI). Ordind~11y.
environmental monitoring data are not confidential. If data
deemed conf1denti,l by the owner/operator are needed to properly
evaluate the f.o111ty, then the investigator should include 8
precise des~r1p'1bn of the confid~nt1al data in the field log
book. The investigator should instruct the owner/operator to
follow up with' letter identifying the confidential data and
explaining the reason Why the data are business confidential.
EPA regulattonsgovern1ng treatment and handling of confidential
data are del1n,ated in 40 CFR Part 2. SUbpart 8. Sections 2.201
through 2.309.

B. Commun tt1!ta~Jat1 on s_

If it is necessary to conduct field acttvities 1n or near
residential or non~industrial busines; are.s, th~n th_a~ency
should contact tft! appropriate local off1c1.19aheaddftim~.
It is difficult to remain unobtrusive wHile condUcting site
inspections, particularly if field ~ork~rs ar.~~~r1rl~ ~rqtective
clothing. MoreoWef, the presence of"Off1c1il",@dpl@ldll,ating
samples can c~use alarm. In sorne caseSj .it w1ll be diffiault to
prevent thi~ but prior, well·handled Community Qdnt~ft CaN m1~1mize
the alarm. .

The Office af Solid Waste is preparing guid,nGe on community
relations tnat will b~ ~vailable later this yeaff'Thi§ document
will provide specific gUidance on When and how to'1Iitplf!ment a
community relitions program at RCRA facilities.,

c. Prepaf1.nfl I .SaftttY.Pl An

Agency personnel should prepare a safetypl,n faf e8a~ ~am~
pling vis1t in accordance w1th~ppr6priate EPA gUid.nG!, . The
safety plan is usually prepared last and is tailared t. 'he
specif1c SV activities. For some SVs, the safety plan wil' be
very simple and re·quire few protective measures. Oth~r. more
prOblematic sites, may require Use of hi~her levels of proteotion.
For example. if the SV involVes sampling lagoons, then the safety
requirements will be more involved than for one inVolVing simple
visual reconnaissance. In developing the safety plan, tHe owner/
operator should be asked about potential hazards in adv~nce of
field work, and should consult the Faci11tyContingency Plan.

Appendix ~ contains Chapter 9 from EPA's Sta,!d~"~""!0ee"a~1.h..9.
Safetl GU1des, 1982 (5059) that explains how to develop a pro~er
site safety plan. The SOSGs were prepared in accordance with EPA
and other Federal health and safety guidelines. rp.gulattons and
orders. This appendix discusses the steps involved in developing
a safety plan and elaborates on the contents of each section of
the plan.

A brief outline of the contents of the safety plan is provided
below.
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o D8~Q~1b' Known Hat.rds and Risks
o L'jtK" "'.onne1 .nd Al'e~nates
olden"', bt,els of Protection to be Worn
o Ident"fy Work Areas
o Identif, Access Control ProcedUres'
o Descf1bl Oecontaminatton Procedures
o De~c"b. Sfte Monitoring Pf,gram
a ld,ril'f, Spec1alTralning lu'red
o Oeser'be Wlather-Related PI'ecllut1orl9

EPA personnel should participate in an Agency-sponsored
safety course blfore v1sit1ng a gitl.

o. EPA 0tersttttt of Owner/0l!erator Sa,mpHng AC,t1Y1t1es

The sam@ltngYislt plan shouldinclude.provlslons forE'A
oversight when ,'He owner/operator co"duct~thesampl1ngactivities.
The level dfl!~~inYolvement w111 depend .upon theexte"t of
sampling. thecompleKityof the stte •. andthe cooperativeness of
the owner/operator. In some cases. EPA may believe that the
owner/operator ti~n_be counted on to ~~oY1dl r~li.bl' results, In
suchsitU&tions~EPA oversight of th~ s.m~lf"~ adt1v1t1@s ffl~' be
limited to pre9~noe8t the facility during dHeddYof the ~a~pl1ng

only, In other cases. ftmaybe "ea~S9Ir,t~ pF~~fdeEP~pt.sehce
at the facility at all timeS during 'hhe sampltng ,.et1'i1t1es. The
investigator should take sp11ts of all 9a~ple{ ~61181tel by the
owner/operdtor.

IV. CONDUCTING lHE SAMPLING VISIT

The investigator may begin the s1te activities once he/she
has completed all af the preliminary 8ctlvitfe9~ The sampling
visit irtvolvesgainingaccessto thes1te.perfdrm1"~tft.9d*P11"9
activitfes j taking ~hotographs of all act1vitiesj k.eping the 9V
portioN ofthelogbodk, preparing samples for shipm,nt ~ftd analysts.
and, finally, decontamination/demobilization.

A. Preliminary Site A~ttv1ties

The investigator should meet with the owner/dpjf_tidt ~f1br

to entering the facility to conduct sampling. The investigator
will already have conducted a VSl; therefore_ the owner/operator
should have some understanding of the correttive,atioh process
from the initial meeting with the fnvesttgltor{s)~ Hb~~'erf th~
in~estigator should be prepared to answer questions ddftberhin9
hls/her plans for sampling. In cases where the ownef/op~rator
will conduct the sampling, the tnvestigator can mike the arrange
ments to accompany him/her at this time. In addition_ the inves
tigator should offer to provide the owner/operator with duplicate
samples.
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B• SaIJliJtl",l,t'JiaadJLN\s

The1ft~@•• !I.t.~ §hou1d fullow the sampling plan once He/she
has gained jj~tUUsto the facility. Th~ sampling plan should
describe all of 'he sampling locations. methods, and procedUres
to be fdllijW~d, If. for any reason,it 1sneces98ry to d1~erge
from the sampling plan. changes sHould be documented carefully.

Re98~dl.99 of who performs the sample collection, continuous
monitoringfofvapor emissio~s is needed to detect air relesses
from sampl1ng~¢tiYities. If the owner/operator is collecting
the samples. EPA/State investigators should document precisely the
sequence of §a~'!ing activities, the procedures and instruments
used, and describe the samples (inclUding location. de~th.

appearance. etc.).

The E~A Regional offices ha~e developed SOPs for most sV ,
sampling tasksuf!der the CERCLA PA/SI ,p,,.~grall1~ ~~ ~dditio"~EPA's
Office of Waste Programs Envorcement (OWPE,)"asde'it!l(jped the
RCRA Grou.ncl ldcler Man.1 tori n Tethlti,¢al,"£riJ.at"neilt,jltttditL~i"n:Ocu"
meFldtCfv.e gu ance ori We ... ~,a8: on .!smp rig
procedures;£PA/SW"S46 also provides sampl1iHtand lHi~ly;1~proce
dures fof' med1ar(!H!'iant to theSV.Farthe ffltj!j\ part, jhese
SOPs are appJieaBle to RCRA field a(,f;1vitiE!§~, tf,~",St1~§,ar~
not app1ica~le Of, Ippropriate ~\lr .the,particu1.'tfHftd .ae~i.vity.
then a new SOP sHould be dEveloped. Where modifics'tio"! to
e~isting SOPs are fflad~, tHey s~ould be noted in the fii1d 1o~~6dk.

C. Phatog,.~pJt.y

Investigators shduld use regul'r 3Sfflm cameral 'Ifldki"~
photographs •. Thf!!Y,§ftO~ld not use filters, i~~~'t ~~H~_t'_~1s"
color the pieture indmay unfairly bias the,result 'r~ma~ing
leachate seeps or lagoons look different framftill,lifib The
investigator should identify and record1nthef'i'd668~ '"e
e)( act t YfJ e 0 f caIfte r a (1 nc1ud1 tt 9 i "d • . number ) J f 11 ffl ,(1 i eq F\J j 1 •
ASA 200). and the leMs used. PHotographs taken W1tftUriu~ual
lenses (e.g •• w1de-angle) are,not admissi~le in court.

Pho1tographs should be taken to document the e~'tHJ1tiot1s of
the faci11ty and procedures used in 1nspect1on8eli~itt~9'
Particular emphasis should be placed on matters 1d~~tified in
the work plan. Types of pictures that should ~e t.k~ft irtclude:

o Representative overall picture(s) o'fac11ity;
o Posted signs identifying ownership of fat111ty;
o Evidence of releases--leachate seeps. pCfols. discolored

water. or strained soils;
/) Indiv1dual units--lagoons. drums. landf1l1~. etc.;
o Visual evidence of poor facility maintenance;
o Adjacent land use; a"~

/) Area that unauthorized persons can easily access.



Locat.lorI and timeof etich sample; and

Any tither relevant items.
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The 10.~o(fk 1s:- ~rhlp9 the most important d.. ocument produced
during the 9V4 .. I~ ,etv!s as ~ basis forinte~r~t1ng the SV
results 1nto tHe RFA report, most importantly, supporting the
work don~~Hd f,tults obtained in any future legal proce~dings

under RCRA or OERCLA.

A unique logbook should be developed for each site and each
v'sft to the site. logbooks should be bound and each page sequen
tially numbered .. Entries into the ~ogbook should be chronological
~- it time "otatfo" :should introduce e8ch entry. The logbooks
should be matritain.d with indelible ink.

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

o All personnel on site during eacH phase of the on sH:e
work;

o All instruments used during the field work ~'th unique
identification numbers;

o Oescri~t1on Of film used;

o Description df the ~eather and ehan~~g iN the w~atH~~;

o Mat@rf,t observations r~lated to items identified in the
work plan;

o Re$ult~ df 'ield me8surements~·d1sta~e~~i 'flstfuffieftt
readings, wet.l rnJ8surements. loeatiofis;

o Factual descriptions of structures, arid featiufe§-~~e11s
arid Well construction, units. conta1nffieHt_~'fUcitUf@Sf
buildings. roads. topographic and g~omorpHfe features.
locations;

o Signs of ~ontamination--oily diseharg~l. dt9cdlor~d Sd~

fates. dead or stressed vegetation;

o Sketches of facility layout. structured feat.ores and
points, of contamination;

o Map of facility Showing point and direction of photo
graphs;

o Location and time of each samp1e; and

o Any other relevant items.

4-13



4-14

·E • SamR11 .•SJ1,il~!li/S,a.iltllte Ana l~~s is

Updri.CUfflplit1tih of the onsite work EPA or the d.ner/operator
should diliV.t all samples to .th~ laboratory for analysis. SOPs
covering s8mpl« .. $hippfng are available in e8ch of the regional
officeS or 1"~PA safety training manuals. T~' time in"ohed in
analyzing samples can vary from 40 days to thf~e to four months.

F• 0Etcni'ttJ.m:L~a;t1 on/Oe~ob11 i t8;t.1 on

Decontamination of persons and equipment occurs not only at
the completidn of all field work but e8ch time persons exit the
site. inclUding rest breaks.

tn many cases. decontamination may be very simple, e.g.,
removing disposable coveralls and washing field boots ... !)econ
taminatiori ~'.er sampling activities will u~tially.1"c'ude decon
tamination bf field persons, and sampling and field equ1pme~t.

All clotHihg and support materials eHat .ttt odt be r~used

should be containerized either for tr!nsport and eventual off-site
di~posal or for on-site disposal.

V. FINAL RFA RECOMMENDATIONS FOR FURTHER AOtION

The final task fn the RrA proce'S t$.ttiffi~_~tj~j~~~hd~tidns
concerning the ne~dfor furtheracttons~t'h~'iet'ii,~,THes~
recommeridat:ions incl~de: (1) taldng no ftH·ther~e~iQn; (2) ton.;; .
ducting an RFI toi~,Ntify the'ratea"dextentd'f~l~.I,j'~dm

SW,.,U $, gr o. upso.•.., SWM.U S.. 'i.. oro. t. he r ra 1e tts.. !.. S Of .. ~ q. ne.·.••. ff.~..r".·.•.~.j ..f. ~ ) .' J.! '...'S... H"....' 1-N gand implementing interim ~easures. at the facility; 111'.(4) referring
the further 1h,estigat1on and control of permit,~d SWMY ~e1~ases
or other unusual relesses to other eriv1 ronti'lent~lprq~r~iri (Jf.f1 e.e~.

THe inYestt~ator ~illhave completed the RFAohlY~fti~ffec9~~en
dations hav~ be.n made which cOfe~ all pot~ntia1 fll~~j~j df
concern inv~stigated i""the R~A •

. In order to make these rec\ommendattons, theifl.esb1g,tor
may ma Ite de t e r min 8 t 1on s con ce r n1 n9 t he 1 i Ie e 1in lJ t' d "of. r., e8 9e
for some SWMUs after completing the PR and VSL1H.oHf'r·cases.
it will not ~e Dosstb1e to,make determin6tfshs dntil ~~,pling

results from th~ 5V have been evaluated. We discu*S ~.'ow How to
make final release determinations at the end of tHe R~A ~Hd how
to make recommendations for further action.

A. MakiNg RFA Re~ease Oeterminatjans

1. Evaluating Sampling Rf!tu.1J~s fr_om_~SV Act'f vitias ..

The first step in making an RFA releas~ determ1~ation will
require tHe investigator t.O use best professional judgment in
eva1uati'9 the sampling re~ults from the 5V. This evaluation
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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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Should be straightforward as long as the sampling plan was devel
oped correctly. e.g .. sampling points were selected to provi-de
enouq~ additional evidence to support this determination.

After the laboratory completes 1ts analysis. t~e investigator
can evaluate the validity of the analytical results from the
~amplin~ activities. When EPA conducts the sampling. preliminary
review of analytical data involves ensuring that all deliverables
required by the ClP ar~ included 1n the data package. checking
that all forms are completed within the reQuirements of the
ccntract~ aha identifying t~e key quality assurance items in the
data package. The EPA Regional Environmental Services Divisions
(E50s) will perfo~m a q~J11t3tive analysis of the data after this
preliminary data review v and determine if the data results are
valid. When th~ ~ampling is conducted by the owner/operator.
the investigator should rely upon best professional judgment in
evaluating the ~alidity of the lab results.

2. Inteirattng Data Collected During thePR. VSI, and SV

Once the investigat~r has evaluated the validity of the
sampling results, he/she should incorporate this additional data
with the inform~tion collected previously on each release location.
By thi~ point in the process, the 1nvesti9ator should have all
additional information that was requested of the owner/operator
to fac'litate determining the likelihood of a release.

3~ Oet:!rmining the Likelihood of Release

The investigator should rely upon his/her best professional
judgment' at the end of the RFA process to determine the likeli
hood of release to all environmental media for all SWMUs and
other areas of concern. The VSI chapter described how the investi
gator should make initial det~,.minations of release at each SWMU.
group of SWMUs. or other potential areas of concern. The inves
tigator will use the same basic judgment at the end of the SV;
the primary difference will be that there should be additional
information to support a determlnation after conducting the SV.

The tnv~st19ator should dete~m1ne the likelihood that a SWMU
has released by evaluating evidence collected in the RFA. In
some cases. the investigator w~11 have direct ev1de~Ge of a
release, which will provide the strongest support for a determi
nation. In most cases, the investigator will be required to make
deductions from indirect evidence about the likelihood of release.
At stated previausly, the strength of these deductions will
depend upon the quality of the waste information. the extent to
which the pollu ant migration pathways have been characterized.
and the quality of the environmental sampling results and visual
observations.

The level of evidence needed to support a determination will
'vary on a cAse-by-case bas1s. depending upon the cooperativeness
of the owner/operator. the EPA objectives at the facility. and
the complexity of the facility. In general, it will be sufficient
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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.
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to identify one constituent that is present in both a SMWU and in
the migration pathway to support a release determination.
The investigator does not need to demonstrate with sta~ist1(:al

confidence that the SWMU has released during the RFA.

8. Haking Recommendations for Each SWMU or Grou& ofSWMUs

The ftnal step in the RFA will entail making recommendations
C0 erning the need for further investigations under the corrective
acLlon authority. based upon the release determinations described
ahove. This section describes each of the four possible recommen
dations below: no further investigation, investigate further in
an R~I. plan and implement interim corrective measures. and refer
the control of a permitted release to another environmental
program off1ce«

1. !o Fu~ther Investigation

Investigators may conclUde that a SWMU, a grouping of SWMUs.
or an entire facility does not require further investigation,
hased on the information available from the PR and a visual in
spection. In some cases it will be advisable to collect some
sampling and analytical data to confirm that a unit or area has
not created a release that poses a threat to human health and the
environment. For many SWMUs. the det~rmlnat1on that no further
investigat10n 1s necessary will be relatively simple and str~i9ht

for~ard.

Some units will have design and operating characteristics
which will effectively prevent releases to the environment. For
example, a wastewater treatment unit may have a cover to prevent
the release of vacs to the a1r; such a unit would not require
further investigation for air releases~

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

It is also appropriate to eliminate certain units from
further study on the basis that they clearly have not released
hazardous wastes or constituents into the env1ronment. Examples
of such units include elevated ta~ks and. in some cases, surface
level storage tanks. In the case of aboveground tanks, unit
design and operation. plus the tnspect~r's direct knowledge of
the facility. can provide sound evidence that t,e unit has not
caused a significant release. It ~ill rarely be possible to make
such determinations for lanafills and surface impoundments. More
explicit information as to making a "no further action- determina
tion is presented 1n the media 4 speci1ic chapters.
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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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2. Invest1gateRele,sesFurther in
.LRCJfXReltedl alln ves,t 1gat f on

T~e investigator should recommend that a SWMU or other
relea~e be investigated further in an RFI when he/she identifies
~ SWHU with a likelihood (or documented ~v1dence) of a release
which may pose a potential threat to human health and the environ
ment. He/she should describe each SMWU and the relevant environ
mental media which should be investigated in the RFI. It will be
important in focusing the RFI to determine which media are of
concern for each SWHU or potential release.

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

3. Adoet Interim Measores

The RFA should result in a recommendation to adopt interim
measures at the facility when the investigator believes immediate
action should be taken to protect human health or the en~ironment

from releases. The investigator should evaluate the severity of
the release and the proximity of potential receptors when assessing
the need for interim corrective measures.

Temporary corrective measures may be appropriate in situa
tions where there is a release of hazardous wastes or constituents
into the environment that is currently affecting or will affect
target populations or sensitive environments and the release may
be temporarily or permanently arrested by some type of i"ter1m
solution.

The RCRA
Guidance ra
in situations where immediate action is needed. Examples of
interim measures include: fencing a facility in order to pre~ent

direct contact with wastes; or stabilizing weak dikes to prevent
further surface water releases from impoundments. It is important
that these units should be investigated further in an RFI in order
to determine the adequacy of the interim measure and/or to design
a permanent solution.

4. Refer Permitted Release to Other Program G~f1~es

Permitted releases which may either directly or indirectly
he posing a threat to human health or the env1ro lHilent 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.
~hen the other program office cannot or will not investigate or
control the release, the investigator may recommend that the
units be investigated in an RFI and/or that interim measures be
ln1tiaterl.
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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.
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When the RFA identifies contamination resulting from permit
ted discharges or discharges requiring permits that require
further investigation in an RFt, EPA will work on a case-by-case
basis with the Regions and other EPA permit programs to develop a
solution to the contamination resulting from the discharges. For
example, when frequent violations of NPOES permits in the past
have resulted in an accumulation of hazardous materials 1n stream
sediments, the RCRA investigator should work with the NPOES auth
ority to develop a solution to the contamination.

VI. FINAL RFA PRODUCT

The final RFA report will document the activities undertaken
1n the PR, VSI. and SV. ~any documents will be generated during
the SV. including a sampling plan, safety plan, sampling results,
an evaluation of the sampling results, and release determinations
and recommendattons for each unit. All of this information
should be compiled into the RFA report for future reference
during further phases of the corrective action program~ Appen
dix A provides a sample outline for the RFA report.
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CHAPTER FIVE

GROUND WATER

i. INTRODUCTION

A. Pu reose

This chapter provides tecr-ntcal information to support the
investtgation of releases to ground water, with the exception of
releases from regulated unfts, during the RFA. While Chapters Two
through Four provide general guidance on conducting an RFA. this
chapter focuses or specific factors unique to the ground·water
medium that shoulu be considered by the investigator.

B. Seop.e

The scope of the RFA, discussed in Chapter One, extends to
all operating, closed, or ciosing RCRA facilities. "The tnvestt·
gator should evaluate the likelihood that a facility may have
releases to the ground water, wtth the exception of ·regulated
units" (land disposal units that received wastes after JUly 26,
1982). Releases to ground water from regulated units should be
addressed in permits according to the requirements of Subpart F
of Part 264 (or corresponding State regulations), rather than
through &3004(u). The investigation 01 grourid-water contamtna~

tton from regulated units w1l1not be part of the RfA.

It is not the purpose of the RFA to install Su~part f mon
toring wells in order to detect conclusively the pr*sence 01 a
release. It will usually be sufficient to demonstrate that there
is a likelihood of release from a specific unit to the ground
water tn order to require further investigations. The investi-"
gator should rely upon ~est professional jUdgment when estab
lishing evidence of release to grQund water.

This chapter is organized to reflect ~heseparate phases of
the RFA process. The first section describes the technica'
factors that should be considered during the PR and VSI. The
second section describes the technical approach to obtaining
additional sampling information in the SV for ground water, and
sho~ld be constilted along with Chapter Three on conducting a
sam,ltng visit. The final section discusses 'actors to consider
when making release determinations for ground water at the end of
the RFA. This section also presents options for further tnvestt·
gat10n of ground·water releases to be evaluated at the end of the
RFA.



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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II. CONDUCTING A PRELIMINARY REVIEW AND VISUAL stTE
INSPECTION OF GROUND-WATER RELEASE POTENTIAL

This l.ct1on presents technical inform&tion related specif
1cally to the ground-wat.r pathway to be considered when conduct
ing the prel1~inary review and visual s1te inspection. Accordingly,
tht, sect10n is organized to reflect the primary goals of the PR
and VSI described in Chapters Two ,~d Three:

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

o Making a preliminary assessment of the need for further
investigations at these factlities.

This sect10n reflects the importance of the five categories
of Information. to consider tn conducting RFAs presented in Exhibit
1-1. It presents technical information specific to the ground
water pathway covering the five areas and technical information
to help the investigator determine when additional sampling will
he necessary in an SV to identify ground-water r.~9ases. The
section discusses each area separately:

(1) Unit characteristics;

(2) Waste characteristics;

(3) Pollutant migration pathways;

(4) Evidence of release;

(5) fxposure potenttal; and

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

This information will be relevant to the evaloation of
written documents in the PR and information gathered i'n a YSI.
Consult Chapters Two and Three for general guidance on how to
conduct PRs and YSIs. '

A. U~1t Characteristics

The design and operating characteristics of a unit will
determine to a great extent its potential for releasing hazardous
constituents to ground water. Many treatment, storage, and
disposal ur.1ts are designed to prevent releases to the environ
~ent. The investigator should evaluate tne unit characteristics
of each SMWU or group of SWMUs at a facility to determine its
potent1al for releasing hazardous constituents to ground water.

The general potential for ground water contamination from
any unit depends, to a great extent, upon its nature and function.
This concept 1s reflected in RCRA hazardOUS waste regulations.
For example, ground ~ater monitor1ng is not a requirement far
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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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container storage units, while monitoring is required for land
based units. Th.refore. in evaluating the likelihood of gr?und
water release, from a unit, the investigator should assess each
unit based upon:

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

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

o An assessment of unit-specific factors which, singularly
or in combination, indicate the relat1ve likelihood of
ground water releases from the unit.

The investigator should first consider the relative potential
of the unit to release. Exhibit 5-1 presents a generaliled rank·
1ng, in rough descending order, of different types of units and
their overall po~ential for causing ground-water contamination.
It li~ts the most common mechanisms by whic~ ground-water releases
can occur from each unit type.

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

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

(I) Unit design; ,
(2) Operational history; and
(3) Physical integrity of the unit~

In making a unit assessment, the investigator should consider
ways in which the above factors may combine to suggest Whether or
not releases have occurred. For example. examination Qf an above
ground tank ~ay reveal evid~nce of soil contami~ation adjacent to
the unit. However, the operational history of the unit reveals
that the tank has been in operation for only six months, thstank
is in good condition, and records indicate that the contamination
occurred as a single, relatively small overflow event. Considera
tion of all of these 'actors indicates that, despite the evidenoe
of soil contamination, likelihood of a release to ground water is
very remote, and furt;ter remedial investigations fori ground water
may not be necessary. The factors listed above are discussed in
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
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EXHIBIT 5.. 1

RANK~NG OF UNJT POTENTIAL FOR GROUND WATER
RELEASES AND MECHANISMS OF RELEASE

Unit Ile,- Release M.echanism

Class IV Injection 0 Spillage or other releases from waste
handling operations at the well head

Well 0 Escape of wastes from well casing
o Wastes are injected directly into the

subsurface

Surface Impoundment 0 Migration of wastes/constituents through
liners (if present) and soils

o Damage to liners
o Overflow events and other spillage outside

the 1mpou ndme nt
o Seepage through dikes to surface and/or

subsurface

Landfill 0 Migration of leachate through liners
(if present) and s011s ,

o Precipitation runof' to §urrounding
surface and suhsurface

o Spills and other releases outside the
containment area from loading/unloading
operations

Land Treatment Unit 0 Migration of constituents through the
unsaturated lone

o Precipitation runoff to surrounding
surface and sUbsurface

Underground Tank 0 Tank shell failure
o Leaks from piping and ancillary equipment
o Spillage from coupling/uncoupling

operations
o Overflow

Waste Pile 0 Leachate migration through ltner
(if present) and soils

o Precipitation runoff to surface/subsurface

Class I Injection 0 Spillage or other releases from waste
Well handling operations at the well head

o Escape of wastes from well casings
o Migration of wastes from the injection zone

through confining geologic strata to upper
aquifers
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Above Ground Tank ‘

EXHIBIT 5-1 (Continued)

RANKING ot UNIT POTENTIAL FOR GROUND WATER
.~t£ASES AND MECHANISMS OF RELEASE

Unit Type ._

In-ground Tanks

Container Storage
Un it

Above Ground Tank

Incinerator

Release Mechanism

o Overflow
o Tank wall failure
o Leaks from ancillary equipment
o Spillage from coupling/uncoupling operations

o Spills from containers/container failure
SUbsequent migration through liner or base
(1f any) and soils

o Precipitation runoff from storage areas

o Overflow
oShell failure/corros1on
o Leaks from .nc111ary ~qu1~Ment

o Coupling/uncoupling aper.tians

o Spillage or other ralelges from waste
handling or preparltlon.lc.t1v1ties

o Spills due to ~echan1C.' faflufe
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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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Evaluation of the unit·, design should fotuS on the following
areas:

o The unit's capacity and dimensions.

o Materials. design. and construction 01 a unit.

o Any engineered features designed to prevent
releases to ground water; and

o The adequacy of such features.

The capacity and dimensions of II unit affect the potential
for a release in several ways depending upon the unit type. A
large volume. shallow surface impoundment is more likely to have
a release than a smaller capacity unit. The shallow depth with
the large volume indicates that there is a large surfaca area on
the bottom of the impoundment. Most releases occur through the
bottom by exfiltration through a clay ltner or through leaks in a
synthetic liner. The larger the bottam surface. the greater the
likelihood that bottom leaks or exf11trat1on will oce~r.

Some units have engineered features that will reduce the
potential for a release to ground water. LaNdfills with doUble
liners and a leachate collection systfmw111I'Je rtHicn.H!!u 11kely
to have a release to ground water than do e'ther land-based units
without liners or with single clay liners. Some featur~a tn~

stdllerl to pre~ent ground water releases ha'e different abilities
to do so effectively. For example. single clay liners do not
p~event releases, but they delay the movement of le~ch~te through
the less permeable clay layers.

2. Operational History

During the PR, the investigator should evaluate the unit's
. operational history for inf~rmatlon that indicates a reielse to

ground water may have occurred. Operational factors that may
influence the likelihood of ground water releases include:

o Service l1fe of the unit. Units that "lVe been managing
wastes for Tong periOdS of time usually have a greater
likelihood of releases than units that have been opera
ting for short p~riods of time. For example, an under
ground tank that has been in service for six months will
have a much smaller likelihood of leakage due to corrosion
than will a twenty-year old underground tank.

o Operational status. In some cases, the operational
status of a storage unit (e.g •. closed, inactive, decom
missioned) may have an effect on the relative likelihood
of a ground water release.
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a ftli<::ltill,1M'If~-»; 1:~o:~~u~~~;t:~:~~e ~o~~:~ ~:~ 1 ~ ~;pec-.,'ft 1ft••n1t may tndicate that a untt 1s unlikely to have
r~l ••tfd (th1s 1s par'feul'rly true 'or storage units
sU¢ft IS tanks and container storage areas). Evidence of
good operat10nal practices may be available from owner/
operator records, and/or visual observation or h1stor1cal
1nspeetton reports. Conversely, poor operat1ng practices
(e,g •• uNderground tanks that Ire never leak test&d or
tns,e."d tnternally, storage of open containers of
wlstet) may indicate relattvely greater potential for
groUNd water release~.

3. Ph,xs.1c.,tlntegrity of UniJ.

DuriNg the VSI, the investigator should e~amine the phys'cal
condition of the unit for indications of rele.sss that may contami
nate ground water. Oeterioration of above-ground tanks should
reveal dbv1dU9 signs of rust, corrosion and ~p1l1!. ReCords of
r~cent leak inspections may also be available for both above and
helow ground t.nks, and these should be revtew~d as part of the
PR,

It ts liklly to b~ difficult to ~~aluat~ 'he ~hys1Gal integ
rity of many land-based units. However,~fkes .found sUfface
impoundments ma~ sHow stgns such as c"ulWbl1rig,!ltH"~1ng,and
infiltration aroUnd tHe toe, sug_estin,that the 'n'j.rit, of the
impoundment is que§ttonable •. In gen~ralf .ft~ 1ftves"~8torDari
assume that most ~n11ned landfills and surf••e f~~6urid~ents have
leaked to ground water.

fL WI_steChl rltte~r151 f t.J

The investigator should attem~t to 1dentt"th4 .jste~
handled ata factltt, and originally Gonta1ned.ttft'naSWHU or
group of SWMUs during the PR. In the PR, the 1ft'~st1tatDr w111
try to connect information on waste types, hydto~e61~gic enarac
teristtcs,and ground-water contamtnation t6 deterM1fte .fteth~~
or notaSWMU. Dr group of SWMUs, or other arel~ ,ft'hairnat
RCRA facilities have released constituents to 'he .round water.
This section describes techntcal factors to consider when identi~
fying waste characteristics relevant to ground •••te, releases.
It also discusses physical/chemical properties that will arfect
the release potential of wastes and their sub'equeht transport tn
ground ~ater. '

The tendency for different hazardous constituents to migrate
from a given unit or area, through the unsaturated lone, and intd
the ground wate" will depend upon: the amount of waste present,
its physical state (i.e., liquid or solid), and the physical and
chemical properties of the constituents and the geologic materials.
Many of the constituents in Appendix VIII are essentially insol~
uble tn water (8t neutral pH) and/or bind tightly to 5011 par
ticles, reducing their tendency to migrate 1n ground water. The



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

... .... . -.

inve't1gltbrjh8~ld~bflj1d~r the pdtent1almobility of the wastes
tn a unit. lh ebmbi~,"~" with previously described un1t-Epecif1c
factors. wh'n .jI19$f~g the likelihood 0' release.

The mo~iltty of organie constituents can be expressed quan
titatively by the sorption equilibrium coefficient (Kd). The
value of Kd ~ep~nd$ upon the organic content of the 5011 and the
co"stituent~~••~tfic 5011 adsorpttoncoefffcient. (K oc ) •. In most
cases, it w111 be more useful to estimate the relat1ve mobility
of a constituent by considering only the inherent mobility of the
constituent as expressed by Kac ; the investigator will seldom have
access to informition on the organic content of soils at a facility.

Few Kac ~alue$ have been estimated for spe~i'fc constituents;
however, the octanol-water p&rtftton coefficient, (K ow ), can be
used as an indicator of Koc • Appendix E presents Kt)(;and log
(K ow ) values for many constituents of concern for ground-water
releases. BecaOse these are log values, chemicals With Kow values
of more than two can be considered relativ~ly 1mmobil,; a value of
less than on~ indicates that the constituent i. ~elatively mobile.

There are several limitations on using this measure of mobil·
tty. As stated s6o'~' actual constituent.~bilit, d~_ends U~bn
the organic content of the soil, which will ndt be kHdwn in most
cases. In addition. other geologicf~ctor9 (e~.~. '.01'9, ff~c
tures, solut10n ca."'es) m~y provide o~&n eh4ftHeJ, 'd~th~
migration of contaminants which could make the a~plfeltiGn of the
concept of w!stemability inippropriate 1" the§e§1tuations,The
presence of other wastes tn a unit may al~~ SUbstantially alter
the mobility of a con~tituent~

HazardouS metals and inorganic compounds may "Sobe ~ela

ttvely mobile 1n ground water (e.g •• arsenic and cyanides are
extemely mobfle constituents). Thefr ~obiltty ~tl1 4,__ ftd Updn
the pH of the .astes arid theg~ound water, the ojid~11dH~f.dijction

potential of the ground wat~r, ~nd the ltgnnds pre.erit 'df eomplex
formation (e.g., the presence 01 carbonate ions tn jRe ground
water .,11 support the ~ormation of relatively im~ab11eietal

complexes), and the geologic factors discussed above •. TH~geb

chem1st~y of the matertalsunderlying the 'acflity will ,'f~tt .
constituent mobility by governing the presence of tHese ligands
(e.g., carbonate tons will generally predominate 1n liiestone
aquifers).

~. Pollutant Migration Pathways

The investigator should evaluate any available infdrmation
pertaining to the hydrogeologic characteristics 0' a fac11fty
in order to determine the pollutant migration pathway~ associated
with ground-water releases during the PRo This information, such
as the direction and magnitude of ground-water flow, sotl charac
~erlstics. depth to ground water, aquifer media. and climate,
may playa major role in identifying ground-water releases at 8
factlity. The investigator should rely on best professional
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jUddmert'lnd~'.fid~f~ ••b1bgfe Ind htdrcgeologicprtnciples.

consul'tng'". 1ri'bfmat'dn sbU~ces discussed in Chapter Two on

the subtuf'aci eft'fatter1sttcs of the site.

In e.s.~ .hef~ 'he f"vesttgato~ finds little direct evidence

that a partieular unit had a release to groundwater (e.g., .

documented e~t"rice of a substantfa1 tank leak), he/she may have

to deduce the 1ikelihood of release from a facility by linking in

formationon_.stes, units comprising thl factlity characteristics

of the pol1utl~t migration pathwa~. and evidence of ground~water

contamination located 1n this migration pathway. This demonstra

tion will lepend primarily upon an adequat~ charactert!ltton of the

direction and rate of ground-water flow at the facil1ty~

The investigator may choose to reeomme~dmore detailed or

immediate investigations at the end of the R~A 'or facilities

with partieular1yvulnerahle groundwater {e.g •• Shal1owsa~d and

gravel aquif~H~).More definitive guidsnceonevaluating thb

vulnerability of lround water is cont~ined in the crit~rtafor

determtning9roV~d water vUlnerabtl1tywh1ehOSWf~leasedtriJ
uly

1986, [Interim.!' 'l!l.July 31, 1986 IIQriteri' forldentify1ng

Areas of Vulnerable Hydrogeo-logy,."J Thts go1dahcemayb'e fiel,,'ul
in situation' where a more complete uN~erslaridiril of~rd~ft8w~ter

vulnerability ~ou1d assist in making th~ ri~eis'.fj d~ter~iriattd"s

in the RFA for a facility.

The ground water regime of the faeilitj skquld be evaluated,

for other potenti 81mi grat" on paths. For e)ta",pH!.g~duHd water
often recharges surface water bodies. loeattHg.g~O¥~d~~~t~r

discharg! points may be important when identifying tHe potential

for surface water releases re,olting from con'~~fft~t~d gfoUftd w~ter.

Evaluation of the ground-water pdl1utant m1~fjt1dH_~~h~ay

may alsotnclude evaluating any eltsting ground~~atiet.oh1tor1ng

systems at the fael1ity which may be capat;le of detecting relelses.

Ifft ~ppears that an existing monttoring syste~jj'frovtde

information on continuing rel~ases at the ractltt,. it ffl~y ~e

necess.ry to ewaluate its technical adequacy. Prbeedures 'or
e~amining the technical adequacy of e~fsting mDH1.o~trig wells are

~escrtbed in Section III of this chapter.

When the investigator dete/rmfnes that an elCJsting ground

water monitoring system and the sampling and analysis program are

adequate to detect releases t~ ground water, and analytical data

(e.g., within the past year) indicate that there is no release,

it may not be necessary to fnvesttgate the unit or facility
further.

D. Evidence of Release

The investigator should examine any available sources of

i~formatton to identiFy evidence that constituents have been
re1eased to the ground water at a facility. The investigator

should evaluate both direct and indirect evidence of release
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E. Exposure Potential

s-lo

during tHe PR ,nd vst. General eonsiderations on how to look for
evideriee of f~l~a$e ar~ di~cuSged 1n Chapters Two and Three.

Oirect evidence of release to ground w~ter may include
official reports of prior release incidents. such as a major tank
tar spill ta th~ ground or documentation tHat a surface impoundment
h!S released fib g~ound water (e.g •• some states used to permit
releases to ground water through their NPOES permitting process).

Ind'rect evidence of a re'.ase from the facility or a specific
unit at the facility will usually ehtail in'ormation on general
9round-wat~r eo~taml"ation. Wh~n the in~est1gator identifies
indirect ev1den~e 0' a SWMU release of this type. it may b~

necessary to determine which SWMUs are likely to have released
the releY,"t constituepts by evalu&t1n) the poll~ta"t migration
pathways (t'lydrogeo 1ogic characteristic:)' and the waste character
istics at the facility, as discussed previously.

VSIs may detett releases to oth~r media. ~arttc~larly 'soils,
that may indicate a high probability that corlta~tnarits hav~

migrated to the ground ·water. Evidence of ~otl eontaminati6n.
either through visual or sampling ddta. can p~d.i~e an indication
~nat a release to ground water has occur~ed.

At some '~cilities, ground-water sampling ddt, .ay· be
available from wells at the fa~ility. off-site .~llsj or from a
spring near the facility. Other faeflftt~s ~8y R.~, ho g~ound
water monitoriNg information relevant to the 8~er811 facility.
At these faciltties, the investigator Shouldcons1~~r j~atlable
data on soil contamination or resul'ts of soil gas monitoring.
Electromagnetic conductivity surveys may provide evidene@ of
release for ioniro species.

At facilities with grou~d-water monitoring data. tnese data
may indicate that ha~ardous constituents could have migrated fr~m

the facility. Howev~r. the investigator will still n~~d to eval
uate the factlityls units, waste, and migration patHway c'har8c
teristics, 1n o~der to support the possibility that tHe consti
tuents originated from SWMUs at the facility.

E. Expasure Po~ential

The investigator should evaluate avail~ble information on
the location. number, ~nd characteriStics 6f potential r~e~ptors

that could be affected by ground-water releases at the facility.
These receptors include human populatton~, animal pbpulattons
(particularly any endangered or prote~ted species), and sensitive
envtro"ment~. '

Exposure potential information will be used primarily in
hel~ing the investigator determine the need for interim corrective
measures at the facility in order to address instances of ground
water contamination posing especially high risks of exposure.
Types of exposvte information of concern include:
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o The pro~tm1ty of the unit/facility to downgradtent

drinking water and irr19ation we11$;

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

source; and

o The potenttal effect of aquifer discharges to nearby

surface water.

F Oetermining the Need fOf-Additional Samplina Information

The in~estigator may not be able to determine whet~~r a

ground-water release from a unit/facility has occurred or is

likely to have occurred based upon existing data and the factors

described previously. In these situationS t he/she should consider

whether conducting a sampling visit to obtain additional evidence

an~ fill data g~P! will be needed in making a determination. In

this section~ we prese~t:

1) General information on factors to consider in determining

the need for additional s~mpltng 1~formation;

2) Factors to consider in selecting sampling parameters; and

3) An example to illustrate this discussion.

L General
u

l"form~ti~,! on Oetermi~.i"g the .eeg for Same.'i!t9.

~t some facilities existing monitoring wells may be present

which could detect contamination from SVMUs at the facility.

existing analytical data from such wells maYt however. be inadequate

or unreliable. In such situations. new analytical data'may be

useful in ~ak'ng release determinations. The following l1st

prese~ts situations where additional sampling data could be

helpful In 1et~~mtn1ng if a release has occurred:

o Available data are outdated. generally when data are

over one year old;

o The analytical methods use 4 were inappropriate,
partf·'llarly if methods with very high detection levels

that may obscure significant releases were used;

o QA/QC was of unknown l~vels or non-existent;

o QA/QC information available (e.g. contaminated field!

trip blankS) suggests that available data may be invalid;

o The parameters monitored do not correspond to the waste

constituents suspected from the release, due to factors

such as quantity and mobility. For example. GC/MS

priority pollutant scans are available to detect a

relt~se of those chemicals, however, the waste contains

met,~lic cyanides and there is nO data on either metals

or cyanide in the available sampling data;
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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.

a The available data are not of a rigorous QA/OC level or
may be questioned for other reasons. and it is ~~ticipated

that the facility will challenge any permit condition or
enforcement order requiring an RFI; and

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

2. Selection of Sameling Parameters

Knowledge of the wastes that may be potentially released
from a unit 1s the starting point when identifying sampling
parameters. However. many facilities have incomplete or no data
on the wastes deposited over time. When little is known of the
wIstes managed in the unit. gas chromotography/mass spectrometry
(GC/MS) scans of various constituent groups (e.g., volatiles) are
often a good starting potnt. Investigators should select the
parameters to be analyz~d for based on the facility-specific
information available and on the investigator's professional
judgment.

When a waste source is hazardous due to EP Toxicity, the
metals of contern are: arsenic. barium. cadmium, Chromium. lead,
mercury. selenium, and silver.

The volatile GC/MS scan identifies chemicals that are charac
teristic of solvents and lighter petroleum products (e.g •• gaso11ne).
Many of these compounds are readily found tn the environment from
releases from various waste sources. Because they are very vola
tile. older wastes may no longer contain these constituents since
they may have been released by evaporation into the air. The
indicator parameter. TOX. identifies the presence of halog~nated

organics. If TOX levels have been identified, a volatile scan
should be helpful In identifying the spec1f1t compound released.

Acid extractable compoundS may be present in heavier petro
leam feedstocks. and certain industrial processes (e.g~, penta
chlorophenol from wood preserving). So~e compounds (e.g., phenol ~

pentachlorophenol. 2-chlorophenol) are commonly found from many
waste sources including organic waste treatment sludges. Phenol
and the mono halogenated phenols biodegrade readily in most soil
and surface water environments.

Base/neutral co~pounds can often be found in wastes from
tndustrtes such as organic chemicals. plastics. and synthetic
fibers manufacturers. The pesticide scan ioentifies pesticides
that are found specifically in pesticide was~es and products from
the agrichemical industry.
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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.

3. EXImpl!

An illustration cf a situation in which sampling would be

called for 15 as follows: An unlined surface impoundment, con

structed twenty years ago from naturally occurring site material,

is located at a facility close to homes withdrawing water from

domestic wells. The onsite soils are high in clay content,

although they also contain abundant cobbles which would interfere

with adequate compaction.

The investigator determines that the impoundment has not

received any wastes in the last five years; however, the pre

viously deposited waste material has never been removed. The

wastes are identified as unspecified waste oils from unknown

sources and wastes containing lead and cadmi~m. While monitoring

wells have been installed, the mortttortng data col1ect£d from

them only measure indicator parameters (e.g., pH, conductivity,

TOX and TOC). Only one parameter (TOC) showed an increase over

background. In addition. State sampling data from off-site

domestic wells detected significantly elevated levels of lead and

copper. However, the sampling protocol collected samples directly

from the resident's tap, making it possible that the contamination

originated in the domestic plumbing sy~tem.

Because of the unit's design, construction method, and age,

the investigator may strongly suspect that a release has occurred.

While manitoring data exist. indicator par~meters are not ade

quate to identify potential releases of heavy metals. The one

elevated paramete~. TOC, $uggests that organics may have been

released from the oily wastes. However, elevated TOe values do

not ccnclusively indicate cantamination from man-made sources,

and may result from natural sources.

In this scenarto p the investigator should probably call for

additional ground-water sampling from existing wells to find

constituent-specific evidence of release not provided tiy the

Indicator parameters~ He/she would probably sample both on-site

and off-site wells for lead, cadmtum, acid extractables, and the

base/neutral priority pollutants.

The acid extractables and base/neutral priority pollutant

scans would be appropriate since they can identify many of the

constituents commonly fou~d in petroleum oil based wastes

(especially since the composition of the wastes was largely

unknown). W~1le it might be possible to identify other constit

uents at the site (e.g., VOCs). the investigator would probably

limit the sampling parameters to those most likely to be present.

Becaus~ of the high cost and delay associated with analYZing

sampling results, the investigator inould attempt to limit the

selection of 5ampll~~ parameters to those most likely to result

in an identification-of a release from.
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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.

5-14
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I!I6 COLLECTING ADDITIONAL SAMPLING INFORMATION IN THr sv

Thi~ section presents technical information re~&ted specific
ally to the ground-water pathway to be considered when collecting
additional sampling in'ormation In the SV. The information
presented here should be used to help the investigator meet one
of the primary goals of the SV:

o To collect additional sampling Information to fill data
gaps identified 1n the PR and VSI leading towards a
releaSe determination.

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

The choice of appropriate sampling methods will have a large
impact on the cost and usefulness of the SV. The investigator
should be confident when developing and reviewtng the sampling
plan that the procedures chosen will meet the needs of the RFA,
while not resulting tn the collection of unnece!sary data. We
discuss the follOWing 'ive sampling methods which may be of use
when investigating ground-water releases in the RFA:

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

(2) Soil sampling;

(3) 5011 gas monitoring;

(4) Electromagnetic conductivity mapping;

(5) Sampling of domestic wells; and

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

A. Sampling of Existing Ground-Water Monitoring Wells

The investigator should sample existing groun,:-water moni
toring wells .hen they may provide useful data on contamination
resulting from facility-wide releases. As discussed 1n the
previous section, the investigator may decide to sample wells
when the most recent data are outdated, when the laboratory
analysis procedures are unknown or questionable. or when the
sampling paramete~s were inadequate. The investigator may alsu
choose to sample existing wells to provide EPA with data of its
own when the only available datd was collected by the owner!
operator.
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The procedures for sampling monitoring wells have been de
scribed exten,ively 1n many available documents~ The investigator
should rely upon his/her best professional judgment when collecting
samples at existing wells. Well configurations at SWHUs should
be adequate to detect releases from these units. Before collecting
additional tn10rmat10n. the investigator should ascertain the
adequacy of an existing monitoring system. He/she should evaluate
the locations of wells 1n relat10n to the specific SWMUs or other
areas of concern. In many cases. a fac11ity ' s monitoring wells
will have been installed to detect contaminatton resulttng from
regulated units, and will not pick up releases from other untts
or areas 01 concern. Exhibit 5-2 depicts three examples of mon1
taring well systems. one that would be adequate far detecting
SWMU releaSes and two that would be inadequate.

After Issessing the adequacy of well locations, the investi
gator ~hould evaluate data on well cDnstruction and design in
order to determine its adequacy~ While data from properly con
structed wells may be of higher qua11ty, 1t will not be necessary
to ensure that existing wells meet the strtngent requirements
rliscussed 1n the RCRAGround-water Monitoring Enforcement Guidance:
RCRA Ground-water~1torfn9 TecFin1cal Enforcemf,.t l;uidance
1J'O'Cijllll£!nt [TEao). The lnves'tigatar ,Fioufa use 6e,i' profess'onal
judgment 1n evaluating sampling data based upon the quality of
the exist1ng wells.

Sampling of gr~und-water monitoring wells in the RFA should
be conducted by tratned personnel. EPA has developed numerous
guidance manuals on appropriate sampling procedures. These
manu41s may be consulted for specific field procedure,:

o Ground Water Technical Enforcement Gu1dance Document
Draft, August 1§65 - ~

o RCRA Draft Perm1i Writer's Manual: &round~Water
trotection. nctober 1983 \

o Manual for Ground-Water Procedures.

o Re vi sed Or a,ft Prot ~col . for Ground -Water I"s,ect 1oru
at Hazardous wastefreatment.,L ~tora9.e and 17 sposa1rae 111 t re s ~ "C t 0 6er 1985' - .

The investigator should refer to Chapter Four for specific
recommendations an QA/QC, chain-at-custody. safety, and
decontamination procedures to be followed 1n the field. In
general, the OA/OC and sampling procedures followed by the
tnvest1gator should be appropriate to the intended use of the
da~a~ For example, if the investigator anticipates that the
owner/operator may contest EPA's sampling results in court. it
would be advisable to use more stringent procedures.
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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!

.—
4

The fnv •• tfgator should use best professional judgment tn
evaluating saMpling results collected in the SV. based upon
sound geologic and hydrogeologic principles. General guidance
on ev,'uting I'Mpl1ng results is presented in Chapter Four.

fL to11 Sa fftP 1 '.r1~9.

The 1nvest1gat~r may choose to sample soils at the facility
in order to gl1n a~ understanding of the likelihood of a rele,se
to ground water. Many constituents. when released to soils. _111
further Migrate into the surf'cial aquifer. The potential for
migration to the ground water will depend upon the properties of
the relevant constituents and the site geo1'ogy (th's 1s discussed
tn greater detail 1n Section II of this chapter). SOil sampling
will be especially useful in situations where a facility lacks
ground~water monitoring data or the ground water is deep.

Sampling locations should be chosen to provide the most useful
'n'ormation. Forexampls. the investigator may WI~t to determine
whether constituents have ~19rated from a closed surface impoundment.
Stratified sampling around the unit. and where possible. underneatn
the unit, may be helpful In detecting constituent concentration
gradients indicati,e af migration. In other cases. the investigator
may simply wish to confirm that a relea~e incident oc~urred. such
as a spil,. by sampling the 10c~tton whe~~ the suspected i~cident

took place. Technical details on how to sample soils 15 provided
in Chapter Eight of this guidance.

c. 5011 Gas Monttor}n9

Sotl gas monitoring can be used to detect the preseAce af
volatile organic compounds (VOCls) 1n ground water and will be
e~pecial1y usefu' 1n cases where existing ground-water monitoring
systems are Inadequate to detect these contaminants. 1his tech
nique. deyeloped and used extensively by,EPA's Environmental
Response Team (ERT). detects the presence of voe's in the unsat
urated zone and provides a good indication of SUbsurface s011
and/or groundwater contamination. In addition, this method can
provide same-day results duri~g a field investigation and will
cost SUbstantially less per sample than well drilling and &C/MS
analysis.

S011 gas monitoring should be performed by trained personnel.
The following document describes in detail standard procedures
for conducting s011 gas mon1toring at waste sites:.

Lappala, E and G. Thompson. "Detection of Ground-Water Con
tamination by Shallow S011 Gas Sampling in the Vadose Zone
The 0 ry and ApPli cat 10 ns • " Pr:.o ceedin ¥S 0 f t ~e F.t.' th_ Nat 10 n!l.
Conference on Mana emant of Uncontro led Hazardous Waste

tes. ash ngton. • .
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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.

The 1011,wtng description 0' 5011 gas monitoring procedures
is tntended t~ assist the permit writer in recognizing those
situations where its use would be appropriate, and to enable
him/her to oversee its implementation by a contractor or the
owner/operator.

When ground water or soils have been contaminated by vac's,
gaseous components of these compoundS will be present in the
tnterstitia1 pore spaces of the soil matrix, and are known as
soil gas. By sampling the gas in this interstitial space and
analyzing it for vac's with a portable gas chromatograph in the
field or in the laboratory with a GC/MS, the presence of s011
and/or ground·w!ter contaminants can be indicated.

First, the investigator must make a vertical hole in the
soil through which the ga~ samples can be drawn. A hole can be
made to a depth of 'ive feet with a solid spring steel single
piston slam bar (1.7Sm x 16.7 mm diameter). Threaded four foot
sections can b. added to the slam bar when holes deeper t~an five
feet are desired.

After the hole has been made, the slam bar should be remo,ed
carefully to prevent the walls of the hole from collapsing. The
Investigator should then insert a stainless steel sa~pltng tube
into the hole. In order to prevent soil from Clogging the sam
pling tUbe, a Teflon tube, slightly longer than the .ampltng
tube, should be inserted into the sampling tube. The Teflon tube
should be just wide enough to hold a small na11 in its end. so
th!t the nail head's wide enough to cover the end of the'stain
less steel sampling tube.

The sampling tube should be inserted 1nto the hole. na11 end
first; when the 9ampling tUbe has been inserted to the desired
depth. the Teflon tube can be removed. causing the nl11 to drop
to the bottom of the hole. The sampling tube should then be
removed 6 to 12 inches to ensure that soil gases w111 enter
freely. Finally, top dirt Should be paCked around the tube to
minimize iniltration of ambient air from the surface.

.Soil gas will be
pump. ERr recommends
to $ampiing the hole.
pumping rate of three
about 15 seconds.

pulled from the sample hole using a Gilisn
evacuating five to seven 98S volumeS prior

For a 1/4~ hole about 10 deep and a
liters/minute, this evacuation should take

The gas in the well can he collected and sampled 05in9 three
different methods. T~e simplest involves attaching a portable
phototon1zatton dete~tor (e.g., HnU) to the stainless steel tube,
using a short piece of Tefl or, tubing. The HnU provides indica
tions of the total or9a~fc vdpor concentration within the hole
calibrated to a benzene standard. This method does not provide
the investigator with information on individual compounds present
in the soil, but may provide a sufficient indication of contami~
nat'on to suggest the l1kehood of d release.
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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

Thl HnU should be calibrated properly prior to use. A back
ground ,e.ding df 1 to 2 ppm (IS benzene) may result from soil
moisture. Once the HnU reading has stabilized, usually after 45
to 60 seconds. the reading should be recorded.

Tedllr bags can also be used to collect soil gas for field
analysis with a portable photoionization gas chromatograph (e.g.,
Photovac) or laboratory analysis with a cryogenic trapping capil
lary COl.. umn gas..· chromatograph/mass sp.ectrometer.The Tedlar big
should be filled with about 200-700 ml of vapor from the borehole,
and analyzed Within no more than 48 hours. This technique has
the advantage that individual compounds may be detected, provid
ing more detailed s~mpling data during the SV. One disadvantage
involves uncertainties concerning the interaction of the Tedla,
bag and the gas being collected. However, the quality of the
data will be higher than that obtained using an HnU.

The mO$t accurate technique for sampling and anL'ysis will
involve the use cf sorbent tubes (etg •• Ten.x, Chromosorb. etc.)
to colltict gas s4mples for laboratory analysts by &C/MS. 8ecause
contaminants collected on sorbent tubes ~afntain their tnt89'tty
for a 1 0 n9e r per i 0d (l4 day s) t han t haS e colle ct ed w1t h r f!d1a r
bag~, it may be advantageous under some circumstances to use them
to C011!ct soil gas samples. The chtef dfsad*.nta,~ of this tech
nique involves the necessity of analYZing the samples tn a labora
tory, adding time and expense to the mariitortng procedure.

S011 gas monitoring can be effecttve in deteetihg voe's in
soil gas which have a vapor pres:2rJre greater than ltylene (5 mm
Hg). Vapor-pressures of a number of constituents Of coneern are
listed in Appendix E for further refefence. This m'nitoring
technique does not provide a direct indication .01 the caneentra
tion of contaminants in ground water or 5011. The r.'ationship
between s011 and ground~water concentrations and soil ~'s concen
trations will depend greatly upon the organic content of the soil
and the octanol-water partition coefficient of the constituent of
concern. TWe technique will provide the investi,'Cd' .tlh evfd~nce

of subsurface contamination, which w111 usually be sufficient to
indicate the need for an RFI at the locations of canC.rn.

o. Electromaanetic Condu.<:.lL·l1ty M~2p'1ns

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

EM surveys can provide an indication of ground-waldr contam w

ination at sites with relatively simple, well-defined hydro
geologies (e.g.~ shallow, relatively uniform sand and gravel
aquifers). This technique measures changes in the conductivity
of the subsurface materials at a site, Which may depend upon the
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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

composition of the sUbsurface $o11s, and/or the presence of
dissolved cont.m1nlnts in the ground water.

~M surveys provide iso-conductivity contours at a site,
indicating the move~ent of contaminants from a source. While
this technique does not provide information on either the types
of constituents present, or their concentrations, it can provide
indirect evidente of a release. Ho~ever; 1t will primarily
indicate only the presence of ionic constitutents 1n ground water.

Conducting EM surveys requires qualified personnel and
expensive equipment, although it w~1l be a relatively inexpensive
method when using experienced contractors 1n the SV. This section
does not provide technical information on how to perform an EM
survey.

The 1nvestt~ltor should be cautious w~en evaluating the re
sults of an EM survey, due to the potential for interference from
unusual geologie conditions at the site. Different geologic
materials have different conductivities (e.g., motst clay~ have a
higher conductivity than do dry sands). At facilities with
complex hydrogaoloq1c characteristics. the resu1ts of EM surveys
could provide a false indication of contamination wh&~e non~homo

geneities in the sUbsurfa~e media reveal d1fferent&s in condut
tivity. The difficulties associated with analyZing th&se data
represent the major draWback to using thts technique.

£. Sampling of J}J.lmest1c Wells

In certain unusual cases. the investigator may choose to
sample dome~tic wells in order to identify rel~l~es from the
facility. This will be especially important when the inv&sttgator
believes that a contaminant plume originating at the facility
could pose an imminent threat to human health or the environment
near the 'acility. Sampling data taken from domestic w~ll. could
prov1de sufficient evidence to suggest the ne&d 'or immediate
interim corrective measures at a 'acility (e.g., suth as counter
pumping, or provision of an alternate drinking water supply).

Sampling residential water supplies could alarm affected
residents. Because of this potential for community reactidn.
domestic wells should only be sampled when the inv~stigator has
strong evidence to suggest the presence of a threirt ..

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

F. Installation Of New Monitoring Wells

In unusual situations, EPA may find that new monitoring
wells should be installed during the RFA in order to obtain
useful ground-water data. While this should not be necessary at
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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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mo~t facilities, it may be apptoprfate where ground-water data

are wholly 1nlde.ulte, where other sampling techn1q~es do not

provide sufficient information on the site, or if the owner/operator

is recalcitrant and the investigator suspects that a release has

occurred.

In most ctses such as that presented above, the investigator

should rely upon fn'or~ation collected during the RFA to demon

strate that a release may have occurred, and recommend that the

factlity conduct an RFI. However, this may not be possible when

dealing with retalcitrant owner/operators. As a last resort,

the investigator can retommend that new wells be installed.

Procedures for installing new wells should be based upon

accepted hydrogeologic principles and best professional judgment.

New wells should conform to standards described in the TE&O or
Subpart F. lhefr locations should be chosen based on knowledge

of site hydfogeology and best professional judgMent~

IV. MAKING GROUNO-WA1~R RELEASE DETERMIHATIONS

The final task t~ the RFA process is to make determinations

of release potenttal ttlrougho~t th~ facility !nd t6 ~ake recommen

dations for further action to address these potential releases.

In making release determinations, tn,esttg~tOfs Shduld evaluate

the relevant information on unit characteristics, waste cHarac

teristics, stte hydrogeology, and any ev'dence ~,atl'ble from

sampling and analytical data. Potential fot e~po.ufe of reteptors
to contaminated ground water may also be a consideration in making

conclusions lor further action. If on the basts of the inforMation

and evtdenceav~tlable to the investigator, and his/her best pro

fessional judgment, it can be reasonably deter.ined that there

is, or is likely to be, a release of wastes or hatjtd6o~ constituents

to ground water which merits further investig&tian!chlracterization,

or an imfftediate interim remedy, the owner/operator HHiuld be

reqUired in the RFI to conduct these necessary action9. It should

often be possible, from the information gathered in the RFA, to

be able to specify tn some detail the nature of the investigations

to be conducted; i.e., the area to be given further subsurface

investigation, the constituents to be monitored 'dr, the general

area to be monitored for, and other elements of the ground water

characterization program~

It should be u~derstood that it is not necessary to prove in

an RFA that ground-water contamination has occurr~d from SWMUs at

a facility. Confirming the presence of a release will often be

the initial phase of a fOllow-on RFt investigation.

Exhibit 58 3 is a checklist that should help the investigator

evaluate specific factors to identify ground water releases and

determine the relative effect on human health and the environment.

In identifying releases, the investigator should consider the

types of information presented in Exhibit 1-1, whicn are high

lighted in this checklist.
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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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Exhibit 5... 3

CR.ekltst for ~round Water Releases

Ide"t'l fXt ns Rele_t,ses

1 • Pot entil;] f fir Gr 0 und Wa t l! r ~e1eases

o Unit type and design

Does the unit type (e.g., land-based) indicate the

potential for release?

Do~s the unit have engineered structures (e.g.,
liners, le&chate collection systems, proper
construction materials) designed to prevent
releas~s to ground water?

o Unit ope~ation

Ooes the unit's age (e.g., old unit) or
operating status (e.g., inactive, act1~e)

indicate the potential for releas~1

Does th~ unit have poor operating pro~edufes

that intreas. the potential for release? '

Does the uftit have compliance ~robl&~s that
indicate the potential for a release to
ground water?

o Phystc~l condition

Does the unit's physical condition indicate- th.
potential for release (e.g., lack of struttural
integrity, deteriorating 11ners, etc.)?

o Locational characteri9ttcs

Is the facility located on permeable soil
so the release could migrate through the
unsaturated soil lone?

Is tr~ '~c1~ity located in an arid area with less
inr.ltrat 'n of rainwater and therefore with less
p~ter~l~' for down~ard migration of any release?

Does t~~ ~istance from a unit or area to the ~,p~r

most aquifer indicate the potential for release
(e.g., the waste lies within the aquif1er}?

Does the rate of ground water flow greatly
inhibit the migration of a release from the
fa.:111ty1

Is the facility located in an area that recharges
surface water?
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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?
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Exhibit S-3 (continued)

Checklist for Ground Water Releases

o Waste ehatact~ristics

Does the waste exhibit high or moderate character~

isttcs of mobility (e.g., tendency not to sorb to

soil particles or organic matte~ in the unsaturated

lone)?

Does the waste exhibit high or moderate le~els of

toxicity?

Does the waste exhibit hazardous characteristics

(e.g., lower high pH)?

2. Evidence of Ground Water Release!

o Existing ground-water monitoring systems

Is there.!n existing system?

Is the system adequate?

Are there rec.nt analytical data that

indicate a release?

o Other evidence of ground water releases

Is there evidence of contamination around

the unit (e.g., discolored soils, lack of or

stress~d vegetation) that indicates the

potential for a release to ground wate~?

Does local well water or soring water sam,lfng

data indicate a release from a facility?

Determining the Relative Effect of the Release on Human

Realffi and the ~nvfronmenl
'

1. Exposure Potential

o Conditions that indicate potential e~posure

Are there drinking water wel1(s) located near

the facility?

Does the direction of ground water flow

indicate the potential for hazardou~ consti

tuents to migrate to drinking water wellS?

Does the ground water discharge to a suttaee

water body with recreational use or that supports

fish or any endangered species?
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CHAPTER SIX

SURFACE MATER

CHAPTER SIX

SURFACE WATER

T. INTRODUCTION

A. f~reoS.!

This chapter provides techn1cal information to support the
investigation of SWMU and other releases to surface water du~ing

the RFA. While Chapters Two. Three, and Four provid@ general
guidance on conducting RFAs, this chapter focuses on specific
factors unique to the surface water media that should be con
sidered by the investigator.

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

o Conducting a preliminary review of e~isttng information
related to releases to surface water;

o Inspecting the facilfty t·o obtatn evtd~nce of release;

o Col1.cttng additional sampling information tnthe SV; and

o MaKing final release d2terminattons.

The first section describes the techntca1 factors that should
be considered during the PR and VSI. The second secttoh describes
the technical approach to oDtatninj additional ~a~pl1"9 information
in the SV for surface water J and should be consulted along with
Chapter Four on conducting a SV. The final section discusses
factors to consider when making release determinations to slirface
water at the end of the RFA. This section also diseusse. the
options for further investigation to be evaluated at the end of
the RFA for surface water releases.

R. Scope

The investigator should evaluate all RCRA facilities for
releases to surface water that pose an actual or potential threat
t6 human helath and the environment. These releases m~y include
surface water discharges permitted or required to be permitted
under the NPOES program. tn these cases, the investigator Should
attempt to make an initial characteriz~tion of the potential
prOblem. However, he/she should usually refer the further inves
tigation and control of these discharges to the NPDES ~ermitting

authority, rather than addressing them through RCRA authorities
[§3008(h), §3004(u). or §3004(v»). EPA is developing more specific
guidance on how to make these referrals.



tn .cst G&ses surface water investigations ~ill relate to
run-o" fro. spectfic SWMUs. However, there may ~e situations
where gen~r.l facility run-off may be impacting human health and
the envi,.on.enrt. The 3008(h) corrective action authority allows
the investigator to address these situations.

rl. CJNDUCTIMG A PRELIMINARY REVIEW AND VISUAL SITE
INSPECTION Of RELEASES TO SURFACE WATER

This section presents technical informdtion related specifi
c411y tD the surface water pathway to be considered when conduct
ihg the PR and V5I. Accordingly, this section has been organized
to reflect the pr1ma-y goals of these steps is described in
Chapters Two and Three:

o Identifying d1d describing potential threats to surface
~ater at RCRA facilities; and

a ~aktng a preliminary assessment of the need for a SY or
other actions at these facilities.

This section reflects the importance of the RFA information
matr1. (Exhibit 1.1) for e~aluat1ng the likelihood of releases to
surface water in the PRo rt describes each of the five types of
information described in this matrix as it applies to the surface
water pathway. In addition. t~ts section provides technical
information to help the investigator determine When additional
sampling wtl1 be necessary tn a SY to identify surface water
releases. The factors discussed are as follows:

(1) Unit characteristics;

(2) Waste chara~teristics;

(3) Pollutant migration pathways;

(4) Evidence of release;

(5) Exposure potefltiai; and

(6) Determining the need for additional sampling information.

This informatioM w11! be relevant to the evaluation af
written documents in the PA and information gathered during the
VSI. Consult Chapters Two and Three for general guidance on
conducting PAs and VSIs.

A. Unit Characteristics

The design and operating characteristics of a SMWU will
determi"e to a great extent its potential for releasing hazardous
con3tituents to surface water. Many treatment, starage$ and
d,sposal units are designed to prevent releases to the environment.
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The investigator should evaluate the unit characteristics of each
SMWO or group of SWMUs at a facility to determine their potential
for releasing hazardous constituents to surface water.

As with the other media. the likelihood that a SWMU has con
taminated surface water or a surface water drainage pathway Is
Idrgely dependent on the nature and functton 0' the unit. For
example. open units that contain liquids (e.g_. surface impound
ments) have a greater potential for release than closed landfill
cells that have been properly capped.

Exhibit 6-1 loosely ranks commonly observed SWHUs In a de
scending order on the basis of their potenti,l for ha,ing releases
that may cause surface wdter contamination. It is tntended to
pro,tide a general sense I,f the relatt\IJ.e potential fair units to
sause chese types of rpleases. The 1nvesttgatorwillalso need
to 1E:'IIaluate unft ..specific factors in detf'u'm1n1ng tnf! poteftttal
for release from a particular unit.

, ','

The major unit-specific 'acto~5 the 1n'.~t~~ator .hould
evaluate are discussed below~

,Unit design

The investigator should determfn~ whethe'_th~Yntt bas
e~glneered features {e.g •• run-off co~trol ~Y$te~sl that are
de s i 9" ed to prevent reI eases from the '~ni t. . I f such fie atures
are in place. the investigator should ~\\valuat~ whether-they are
adequate (1n terms of ca.pacity. engine~\ring.~tc.) to pFevent
releases.. A landfn 1. for example .• mOal\ ~t'a·\I'e berms to contro-l
iun-off t but the berms may not be adeqU~a\te tQ contain run-off
dudng per-iods of peak rainfalL In. ad1~',tlc#l. a surface htpo-tH'l-d
ment or open tank with insufficient freED'Oard lni~)' not bee ,able to
yr-e'lent o'lertopp109 that caul d occur bec.~U\sa ·bf wave act ion
during storm events. ...

2. 0eerational history
,

During the PR and VSI. the tnvest1gat~~ sh&uld examine the
tHl'it's operating history to obtain fnformatt\t~n that indicates
releases have tiken place. There are severa' operational factors
that influence the likelihood of release.

o

a

operatin¥ l1 f eof theunil- Units tha~ have been operat
ing for ~ong periods of tl.e are gener~lly more likely to
have releases than new units. '

02;,;."~ati"9. status at the uni t. In ~~ome :f;ases (. the operat "
1n9 status of a unit [e.g., closed. tnatttve. etc.) may
hawe an effect on the relative likel1ho~d at release.
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EXHIBIT 6-1

RA"KIMG OF UNIT POTEHTtAL FOR SURFACE WATER RELEASE
AND ME:HAHISMS Of RELEASE

Surface Impoundment

l"jastE' Pi Ie

Land Treatment Unit

Contatn~r Storage
Area

Above-ground Tank

In-ground Tank

Incinerator

( 1a'$ S ! ,a nd ! '/
inject ton Well

-----_.------_._,

Releas2 Mechanism·

o Releases from overtopp1~g

o Seepage

o Migration of run-off outside the unlt l s
run-off collection and containment $Jstem

o Migration of spl11s and other releases
outside the contatnment area from
10ading !nd unloading operations

o Seepage through dikes to surrounding
areas (e.g.~ so11s. pavement. etc.)

a Migration of run-off outside the unitt,
run-off collection and containment system

o Migration of spills and other releases
outsirle the containment area from
loading and unloading operations

a Migration of run-o'f outside the
containment area

o Migration of run-of' outside the
containm~nt area

o Releases from overflow

o Leaks ~ rough tank shell

a Spills from coupling/uncoupling
operaticns

o Releases from overflow

o Spills from coupling/uncoupling
operat1 ons

o ~pt115 or other releases from waste
handling/preparation activities

o Spills due to mechanical failure

o Spills from waste handling opera
tions at the well head

The two remaining solid waste management units; waste transfer

stations. and ~a5te recycling operations generally have mechan1s~s

of release s1milar to tank~. All units may release to ground

water when the surface water at the facility ts hydrogeologically

connected to it.
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3.

o beratfnslrocedure.s.. Mat ntenan,e and ; n£ peet 1on record s
-should ,"acate wneUutr a unit 1s 11kely to have released ..
Units that are inspected regularly and properly maintained
are less likely to have releases than units that have
been poorly maintained ..

P,l'ls1cal condition of thft unLt

Our1ng the VSI, the investtgator should examine the units
for evidence of releases or characteristics that could cause
releases .. For example, when inspecting a surface impoundment,
the investigator should determine whether t~e earthen dikes are
structurally sound to prevent releases .. Cracks, slumping or
seeps around the toe 1n these d1kes may cause releases to the
surface water dral:tage pathway.

8. Was;e Characteristics

The investigator should attempt to identify the wastes
originally contained within a SWMU or group of SWMUs during the
PR. In the PR 1 the investigator will try to connect informatton
on waste types t the surface water dra1,age pathway, and evidence
of surface water, sediment, or soil contamination to demonstrate
the likelihood that spec1fic SWMUs, groups of SWMUs, or other
areas have released constituents to the surface water.. Th1s
section describes t~chn1cal 'actors to consider when 1dentifying
waste characteristics relevant to surface water releases. It
also discusses physical/chemical properties that will affect the
release potential of wastes and their subsequent transport 1n the
surface water drainage pathway.

["farmation on constituents and their prc~erttes can atd the
1"vest1g~tor in tae~t1fy1ng migration pathways of cancnrn and
samp11ng locations 1n en,ironmental media. For e~a.plfl~ ~nowfng

that the waste primarily cantatns heavy metals p which ~a,e a ten
dency to precipitate and settle. the investigator can Took 'or
evtdence 0'. a release tn the s~d1ments around the potnt of dis
charge tnto a river and plan o~ tak1ng samples of the bottom
sediment.

Constituents, depending on their properties, will tend to
migrate in different forms ~nd at dt"ere~t rates tn the pathway.
Some constituents, which are highly soluble. will dissolve tn
water and be transported within the water calumn. InsolUble
,onstltuents can be transported into surface wat., by suspension
from turbulent run-on/run-a". Other generally insoluble waste
constituents are lighter than water and will be transported on
the surface, forming oily sheens. Hazardous metals and inor
ganics (e.g., arsenic and cyanides) may be relativ@ly mobile in
~ater, depending upon the pH of the wastI' and the surface water.
the oxidation-reduction potent1~1 of the surface water (thi$
will be most important 1n the lower layers of deeper lakes). and
the i1gands pre5e~t for complex formation. Hard surface water,
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due to t~e prese",. of highe, concentracions of carbonate ions.
w111 su,port t~. tormation of r.lat1,~ly immobile metal comple~es~

These metal complexes for", precipitates. which will settle out
wi ttl sed1M\!U\t ..

The tendency of organic constituents to adsorb to sOlls can
De expressed quantitatively by the sorption equ1~1br1um coe"'
cient (Kd)" The value of Kd depends upon the organic content of
th6 suspended sediments and the constituent-specific )011 adsorp
tton coe"'cient (K oc ). Constituents sorbed onto soil and sediment
parttculate~ may enter the surface water pathway as suspended
materials tn run-af'.

The t~,estigator will seldom ~ave access to information
on {)rganlc content of so1l~ and se~1ments at a facility; instead
it will be more useful to e~ttmate the relattye mob11ity of a
constituent .s expressed by k oe - Few koc values have been est
imated for speciftc constituents; however. the oetanoT-water
coefflc1ent. (K ow ). can be used as an 1rtd1cator of Koc - Appendix
£ presents Kat and log (K ow ) values for many constituents 0' con
cern. Because these are log values, chemicals with Ko~ values of
more than two can be considered relatively immobile; these consti
tuents will usually settle tn stream sediments_

The water solUbility of constituent chemicals can be obtained
from several chemical handbooks (e.g •• Handbook ~, 'be~istry

and Physics, CRe Press). Many water soluble chemtcals (e.9-,
phenol. d1methyla~fne) are also readily btode9rad~ble b, t~.

numerous organisms indigenous to surface wate~. T~f~ cbara~ler
~~tic w111malce it dlf'"cult to identify past releases ef th-l8se
cnemtcals ..

In addition? knowledge of constituent. properties can pro'\I1.l1e
information on the potential 'or tntermedta transfers from surface
water to other media. For example, 1f a waste source ,ontatns a·
high percentage of VOCs, the investigator may be concerned that
releases to surface water will volatiltze and result in an atr
re1ease. Intermedta transfers may also occur to sotls. ~nd
ground water from the sur'ace water pathway. The user should
refer to IHdt,1dual media-specific chapters for guidance on
Investigating releases to these media.

e• Pol Lota nt M19r~~t:Ion Pat hwU..!

The tnY~$t1gator should ev~luate any available information
pertaining to t~e surface wat&r drainage pathway at a facility
in order to determine the pollutant migration pathways associated
with surface water releases during the PR. This information will
playa major rol~ in identifying surface water releases at a
fac1\ity~

In cas~s where the investigator ftnds little direct evidence
of a rel~ase to surface water (e.g., direct evidence of overtop
ping from a s~r'ace impoundment onto so11s)~ he/she should make
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deductions on the likelihood 0' release by ltnktng in'ormatio~

on waste characteristics, the pollutant migration pathway, and
indirect eyidence of release (e.g •• environmental sdmpling data
showing conta.tnation of surface water, s011s in drainage pathways,
or stream sedt ••nts). It will be easier to demonstrate that a
contaminant ori,fnated at a particular SWMU when the investigator
can show that. based on the charactertstics of the surface water
drainage pathway. a release trom the particular SWMU would be
likely to result tn the observed contamination.

In ch~ractertztng surface water release pathways, the invest
igator should fdenttfy any drainage pathway(s)lead1ng from
the unit of concern to surface water. Topographic maps provide
information on the slope of the intervening terratn between the
units 0' concern and downgradlent surface water, which 15 ~elpful

in determining the route run-off follows to surface water. These
maps may also help in locating surface water bodtes.

Upon entering surface water, the transport of the constituents
in the sur'ace water pathway is highly dependent ~n the type of
surfac~ water body. The three major classifications of surfacft
water are: rtvers and streams~ Impoundments (e.g., lakes, bays,
etc.) and estuaries (including wetlands).

Contaminants entering rivers and streams will tend to be
transported downstream. However, as discussed earlfe,. heavy
metals are likely to settle out with sed1ment. Also. 'OCs enter1ng
a turbulent stream may volatilize into the atr.

Constituents entering tmpo~ndments or estuarine systems will
tend to pollute areas near thetr d1sc~arge potnts becauSe these
water bodfes are relati,ely slow moving and are not 11kely to
transport the constituents significant dist.nces.

The investigator also should look for any e'fect th&t permit
ted discharges (e.g., NPOES, dredge or fill) may have on environ
mental pathwdYs. For example, a NPDES discharge may be r.'easing
RCRA constituents not covered by the permit, causing downstream
contamination. In addition, the investigator should consider the
pos~1b11ity that waste in NPOES units or in other permitted
discharges may be releasing to ground water or atr.

Finally, the investigator should consider possible tntermedia
transfers to s~r'ace water. He/she should consider t~e potenttal
for releases from joil and/or ground water (ground water d1sc~arge)

to affect the surface water pathway.

In SYM, the investigator should use his/her knowledg4 of the
constituents fn the waste, the drainage patterns leadfng from the
unit to s~rface water. and the effect of different surface water
bodies on the transport of various constituents. to identify areas
to look 10r evidence of release. He/she should also use this
knowledge to specify appropriate sampling points.



o. Evid,nce 21 Ael.,se

The tnv.sttg.tor should examine any available sources of

information to Identify evidence that constituents have been

released to the surface water at a faCility. The investigator

should evaluate both direct and indirect evidence of release

collected during the PRo General considerations on how to look

for evidence of release are discussed in Chapters Two and Three.

Direct evidence of release to surface water may include

official reports of prior release incidents. such as a major tank

car spill to the ground or documentatfon that a surface impound

ment has released to surface water. Indtrect evidence will

usually entail information from surface water quality monitoring

data p including vis~al Observations of aquatic stress (&.g •• fish

k111s) from water contamination. When the investigator identifies

indirect evidence of this type. it may be necessary to determine

its source at the facility by evaluating the pollutant migr~t1on

pdthways and the waste characteristics at the faciltty.

The investigator should examine available sources of infor

mation and use recent visual observations obtained during a

site inspection to identify any evidence that hazardous constit

uents have released from SWMUs at the facility to surface water.

NPDESfiles are particularly useful in identifying historic.'

releases to surface water or determining the likelihood of current

releases~ NPOES personnel that are familiar with the facility can

often obtain tnform4tfonon past releases. Other key sources

of information include: RCRA inspection reports, CERCLA reports

(e.g .. PA/SIL and, discussions with the State agency responsible

for fishertes and wildlife management.

Due to the intermittent nature of many surface water releases.

the VSI is particularly important. The investitator should

examine the site and nearby surface water for physical evidence
of release and focus on trying to obtain evidence of releases 1n

areas between t~e un1~ and the closest surface water body. The

investigator should look for v1sible evidence of uncontrolled

run-a". !: releases have occurred or are occurring at a unit.

th.re is like~y to be evidence around the unit that indicates a

release is taking place. In addition. 1f the facility is located

adjacent to surface water, the investigator should examine the

surface water for evfdence of releases. During the VSl. the
investigator should look for:

o Observable contaminated run-off or leachate seeps;

o Oratna~@ patterns that indicate possible run-off from

units at the facil1ty~

o Evidence of wa';h·o:lts 0'" ~lood". such as highly eroded

'o11 t damhged rree~J et~.;



o Dtscal.,.d $~il, standing water, or dead vegetation
11.~9 dr.inage patterns leading from the unit;

o Discolored surface water, sediment or dead aquatic
vegetat 1o'n;

o Evidence of fish kills;

o Un,erm'ttad point source discharges;

o Units (including old fill material that 1s now considered
hazardous waste) discharging 1n surface water; and

o Perm1tted discharges that are of concern. e.g •• downstream
conta~inatton resulting from permitted discharges;
release of RCRA constituents to surface water; NPO£S
unitS/discharges causing contamination problems in other
me-d i a (e. g., air. gr 0 und wate r ) •

E. ExposurQ Pot.ftnti a1

The investigator should evaluate available informatton on
the location, number, and characteristics of potential receptors
that could be affected by surface water releases at th~ facility.
These receptors include human populations, animal popul.tIO"'
(particularly any endarigered or protected species). ~nd senslttve
environments.

Potential receptor information will be us&d prt~lrtly tn
helping the investigator determine the need for tnteflm corrective
measures at the 'acl11ty In order to address instanees of surface
water contamina~10n posing especially high riskS 01 exposure.

The investigator should evaluate the likelihood for receptors
to be exposed to hazardous constituents throug~ releases to
surface water in order to assess the severity of rell&ge. If
receptors are currently being exposed to a release 4' h~ve a high
potential for befng exposed. then the investig.tor should consider
recommending immediate corrective measures (e.g., run-o'f control
measures) to limit or eliminate expQ'ure to the ~elease.

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

1. ~~man rece2t0rJ

Human raceptors can be exposed to the release via their
use 0' surface water. The investigator should determine the use(s)
of the surface water body of concern (e.g., no use. commercial or
industrial t irrigation. fisheries, commercial food preparation,
recreation, or drinking). A rele~se is more likely to signifi
cantly impact human health if the surface water 15 being used as
a sourCe of contact recreation (e.g., swimming) rather than being

6-9



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.

used for indust",,'.' (I" I (:(1",,,,.,.<:1,1 purpo's&s. Information on thelocation of an, drinkln, or Irrigation water Intakes is usuallylisted In public retords, which May be obtained from the localhE:\! aIt h dep. rtft!ft""t.

2. ~nv1 rOnIWa,., ..] reefJ2tors

Con$tttu&nt~ In a release to surface water may contact sensitive habitats (e.g., a highly prodyctlve biological COMmunity,or a habitat of rare or endangered plants or animals). Theinvestigator should locate any sensitive habitats In the surfacewater pathway •. This information can generally be obtained bytalking with Sta'te FiSh and Wildl1fe Management Agencies alldlocal environmental groups. In some cases, reports such a~:environmental Impact studies have been prepared for the area.
F. Determining the Need for Addlt1...,onalSaMeltng

In the surface water medium, investigators may often findthat existing d5ta on a release from a unit is u~a~aflable orfnsu'ficient8 In cases where h1storfeal infor~atfon and viSualobservations are not adequate to dQtermtne i1 a ~~r'ace waterrelease from a unit has occurred or is ltkely to ftaV. oCCurred,he/she should consider wheth:r addttt6n.l tampling and an.lysfswould help tn _aktng a determination. In this lection, wepresent:

o Seneral information on 'actors to consider in determining the need for additional sampling fn'or~~tton;

o Factors to consider in s~lecting sampling p~fameters;and

o An example to illustrate this discussion.
L .@.eneral Informatt2n onOetermin1ng The NeectJor S,alltpltn.s

The fOllowing are example situations where additional analytical data would be helpful in determining if a relea~e hasoccurred:

o During visual inspections, indirect evidence of arelease (e.g., 011 slicks, foam) have been ob$er~ed,and chemical analys~s may identify the unit caust~gthe release; and

o Existing surface water ~onitor1ng data or availableinformation suggest a release, and more data willeither confirm the release and/or ide~ttfy the unitof concern.
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2. $-11.1.1..'.1.0" ~.fUIII11H'1 ',raMfiters

Knowl&',e 0' th'& wistas that may be potentially released

from a unit is tWe starting point when identifying sampling

paramet&rs. K,w".r, mlny SWMUs ha,e incom,'ete or no data on the

wastes depositfd .ver t1me. When little 1s known of the wastes
managed in the ~ntt, gas chromotography/mass spectrometry (GC/MS)

scans such as acid extractables or base/neutral extractables be

come a good stlfting point when selecting parameters for analysts

in surface water and sediments.

When a waste source is hazardous due to EP Toxicity, the

metals of cone_fn are arsenic, barium, cadmium, chromium, lead,

mercury, selenium, and silver. The following metals pr&cipttate

rea d11 Y unde r ma ny nit t Uran y 0 Ccur r , ng condi t ionsand can be

found 1n sediment analysis: cadmium, lead, nickel, a·nd tine.

The volatile GC/MS scan identifies chemicals that are eharar~

teristic of sol.ents and lighter petroleum products (e.g., gaso~

line). Many of 'hete compounds are readtly fouwd tn the env1ron

ment from releases from various waste sources. Ie cause they are

very volatile, and surface water bodies (particularly fivers aNd

streams) have the capacity to release th••e con~titu~nts v1a

evaporation into tWe atr, evidence of these eWe",,'ca" may be very
difficult to obtain'. It is not recommended to analyze SUfface

water bodies fo~ these constituents unless a r~leaje ts current

or on-going. l~achate s~m,'es and run~offt if .,atl'~le. are

more ammenabl@ to retaining evidence of volattl. ctinstttuent
releases.

Acid e):traetable compounds may be present i" he"'er petro

leum feedstocks, and certatn industrial processes (e.g., ,eNta

chlorophenol from wood preserving). Some of thos. eo~,ounds

(e.g., pt't~no1, ~entaelilorophen,ol, 2-chlorophenol) are present 1n

common ~aste ~ourcqs, inclUding POTW d1scharl&~. PWe"01 'nd the

mono-halo,enated ,henols biodegrade readily 1n most $6t1 awd

~urface wat~r environments.

Base/neutral compounds can often be found in wastes from

industries such as plastics and synthetic fibers mlnuf~eturers.

The pest1cide scan identifies pesticides that are found specif

ically 1n pesticide wastes and products from the ~grtehe.ttal

industry.

When C0118cti'19 surface water and sediment salltples, 1t may

be valuable to ~Gmple an up-stream site for the same chemical
pa rameters t:lat wi 11 be anal ysed in the area, Gf the suspected
releas~. There will often be a high potential for other waste

sources (e.g., ?OTWs, industrial NPOES discharges) to contallt1nate

surface waters with the same constituents under investigation in

the RFA.
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3. E1CIJIQ'l!

An f'luttr.tfah of a sttu~tfoft 1n which sampling would be
called for t. 's follows: A waste p11e of thickened and filtered
wastewate"r tt.'tAWent sludges from an electroplating operatfon has
been stott_fled dn a cement pad for almost ten years. Visual
inspection 0' the waste pfle shows that there are no on-site
controls to prevent run-on and run-off. In fact. channels are
observed leldt~g downgradfent from the pile, reaching a medium
sized stream about 200 yards away.

The w~ste ptle contains both copper and ntctel from the
electroplatin~ process. The sludge was formed by the treatment
of wastewaters containing copper cyanide and nickel cyanide by
the addition of 11me to form insoluble preclpttats1. Analysis
of current slUdge samples shows significant levels of cyanide.
There is no data on the cyanide level] in th~ ten year old
waste pile. There is no water quality data from the stream
on the pdrameters 6' interest (e.g •• cop,er, nttke1, Or cyanide).
Fish kills were reported on the stre8~ eight or mor~ years 8g0.
Tnere have been no recently documented fish kills.

In this scenario, the investigator should pro.ably eall
for sampling to 'ind constituent-speci'ic evtd~~ce of a felease
to surface water~ Cyanide, being mobile in wat.r~ Is antt~tpated

to be leached out 0' the waste p11e, and dfsperSEt'd down seream
during storm ev~nts. Any evidence 0' a f.'eas. ~_*t be prjserved
in the soil and sediment. The'refore, the s'amp'11n9 pro"gram eenters
around copper and nickel analysis in the sons lind sedi.ents.
Soil sampling Is recommended fl'H the low spots In tWe drainage
where run-off may have formed puddles.

'rhe fnvest1gator Should take. sediment samples 0' the stteam
bottom, and analyze them 'or copper, nickel. and Gya"ide~

Because cyanl'e is solUble and degradable fn s~al' 4u~~tttl's tn
the sediments and SlJils. it may not be found in- the §edhJents or
refll(lin in the water. Because of the high cost and delay Inso
eiated with analyzing sampling ~esults. the tnvestt~a£~r may
attempt to limit tne selection of sampling parameters to tho$,e
most likely to result in an identification of a release.

III. COllECT~NG ADDITIONAL SAMPLING INFORMATION IN THE SV

This section presents technical information related specifi
cally to the Iurface water pathway to be considered when collect
fng addltton~l sampling infdrmatlon In the SV. Accordingly, the
infGrmat10n presented here should be used to help the tn~esttgator

meet one of the primary goals of the SV:

o To collect additional sampling information to ftl'. data
gaps identified in the PR and SYI.
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F&r .,eW 9j~"tftg m&th6d discussed. this sectton describes:
1) the gen.r.' ~tftds 0' sttuatiofts in which it will be appropriate
to employ .tp.'t'te leehntqut. 2) technical information on how
to condu~t tWe*.~pltng. and 3) speet,tc details to be considered
when eval~jttn9 I~e Sampling results. This section does not pro
vide the actu" SOPs on sampling techniques. but references
relevant manOjlt~

The ehGt~e of appropriate sampling methods will have a large
impact on the cott arid usefulness of the Sf. The investigator
should be conftd.nt when developing and reviewing the sampling
plan that the pf~eedures chosen will meet the needs of the RFA,
while not resulting In the collection of unnecessary data. This
section discusses the fallowing four sampling methods which may
be of use:

(1) Surface water sampling;

(2) $ediment sampling;

(3) Soil sampling; and

(4) Run-off sampling.

A. Surfae! Mate.r SamplifJ,Q

It is important to select samplingloca't~ns fdr surf.~e
waters prtorto actual sample collection since locattoh will
often affect the choice of sampling equip~e~t. SIlee,t.n of
sampling location depends on sur'ace water body ty,~ f~.9.f ,ond
or stream), flow,r'te.'epth, and width. In pra6t1~iita'et~ and
physical aeces. limitations w111 often affect sam~le l~~~tto~~.

Surface water samples can be colleeted dir,e:t.ly !(1 SUb'tW~r9"
t"g the sample bottle. However, it is preferable Id use • sa~~le

collection eontainer (e~g., beaker), properly cl~.n.d ~nd of
appropr'ate matertal, to avoid contam1n~t1ng the oU'ffde 0' the
bottle used to transport the sample back to the labdr.t~fi.

It is aften necessary to collect samples away from the
shore. If a plume is visible, samples should be tjk~h .,thln the
plume. A telescoping aluminum pole with an adjustable 6«aker
clamp attached to the end ;s the easiest device to us~ to reach
sampling locations several feet off-shore. The colle~tf.~ vessel
or the sample bottle is held by the clamp. Samplesea~~e trans
ferred to appfopriate bottles 'or shipment back to th.-laboratory.
Surface water samples should be preserved and cooled to 40C prior
to shipment to the laboratory. The laboratory -may provide the
preservatives within the bottles. These cannot &e used for
direct sampling.
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8. Sl~!I,eatul S&dtment Sa.pli ng

Sedi"'.Uf't. or 91udge can usually be sampled hy using a
stainless steeJ scoop or trier. Where sediment has a shallow

liquid layer above it, it may be seooped by a pond sampler or

preferably with a th1n~tube sampler. This device is preferred

because it causes less sample disturbance and will also collect

an aliquot 0' the ovel"1y1ng liquid, thus preventing drying or

e~cessive sample oxidation before analysis.

If the slddge layer is shallow, less than 3D centimeters,

corer penetration may damage the container liner or bottom. In

this case, l P~nar or Eckman portable dredge can be used since

these samplers Can generallj only penetrate d "w centimeters.

Of the two samplers, Ponar grab saMplers can be applied to a

wider range 0' sedtm.nts and sludges. Th.y penetrate deeper and

seal better than the spring-activated Eckman dredges. especia11y

tn granular substrates. .

When sampltrig, the investigator should con,fder a nUMber of

additional factors. For 1nstante. because str~ams. lakes, and

impoundments generally demonstrate significant variation 1n

sediment composition resulting from distance from 1nflows, dis~

charges, or other disturbances, the fnvesttgatorsnould document
exact sampling locations by means of triangulati~n _tIn stable

references on the banks of the strea~ ot lake. ·In addition, the
investigator may have to modify or not use some devie.s,described

above if rocks, debris and organic mater1~1 t~ the tedi~ent

complicate sampling.

EPA's pUblication, Characterization 0" H~z-ard.~u.s

Waste Sjt!s ...~ Hethod~ Man~~l,,: VQlum~ If:- l!ani&ti·s.a~lt~g .
lIlethodS, ~econcr E"intlon, pages ~-~ toZ-l~, descrfbeese

slip"ng tec'~fques '"greater detail.

C. So11 Sam.21in..s.

If run-off or leachate samples cannot be nbt~1ned directly

(e.g., lack 0' precipitation), 50il samples can be taken within

gullies or other run-off channels to identt'y c~~tamfnation.

Results Showing co~taminated soil in a fun-off pathway will indf~

cate the potential for a surface water release. C6~stttuents

found i~ drainage pathways may con'ir~ the presence of eontaminated

run-off. The identification of a release to soils and the appro~

priate sampling protocol is covered in Chapter Seven, Soils.

D. Run-off Samp1in9

Sampling of run-off and leachate seepage involves several

technical difficulties and will be les$ common in the RFA. The

Major criteria used to determine how and where to sample include:

obtaining a representative sample. safety of the personnel con

ducting the sampling, and the ti~ing of sample :ollection with

the high precipit~tion necessary to create run-off ot infiltration
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and seepage. tack of precipitation during the sampling program is

the major obstacle to obtaining run-aff samples.

Oue to t~e differences in run·off patterns bet~een facllities,

no one sampling m~thod is considered reliable for obtaining a

representati1e sample at every location. The in~estigator wtl1

need to use professional jUdgment when designing site-spe.tific

sampling plans. When sampling sheet run-D" or small leachate

streams. a ~e1r may be used to enable the liquid to spring free

of the surface to provide a sufficient volume for the parameter

analysts. These sampj~s should be collected as grabs and all

parameters should be take~ within a short period of time {i.e.,

less than 15 minutes},

The best method for manually coll.cttng samples is to use

the actual sample container that will be used to transport the

sample to th~l&boratory.Ttii$.~i11' pre'le-nt the contamination of

samples by the use of a COllection device. The collection

COil tal ne r s hou 1d be p r {;I per 1y c 1 elII" e d •

Sam p1e s for 011 and 9reo's e ana1y s "s s noIn ~ bee 0 11 ec.t e d d i t~ ~

ectly from the run-off. The investigator should av~fd using

collection vessels wha~ transferring otl and grease sam_'es since

of i residue will adhere to the vesseJ and'may riot be transferre'd

with the sample to the container.

Care should be taken to avoid collecting leaves and debrf~ in

the vessel. The sample can then be transferred to the a~propriate

container. Some llboratories wtll add tht preserv.ttves directly

to the sample eontairiers and other laborat&r1&s will have t~e

sampling team pr@SEH've the samples. The inve'stfiator s't'tou1d

use appropriate methods to preserve run-off sa~p1.i. Leachate

samples, wh-Ich ~f'e ~'enerally cons.idered to be hCaz&rdlnlS satn'ples

rather than ~nvironme!"ttal samples, shOUld not be pre~erved .. SW

846, Test Methods, forEvaluatin~ Solid Waste ~ Ph~st¢aJ Ch.emical

MethQiS f5 the :'p.st fef~tenceor haiard6iis sa,*,<!'s. kelSo,d's TOr

f~hetl'lfSal ..t1~al.lS.isgt.!!~terand}14ste~ 1s a good r~feren-ce for ~

prese l"vat i on t ethn l q"es 'or run- of" s amp 1~S.· .

In evaluating results .. it is very fmp6rtant to deterMine if.'

~epresentati~e samples were obtained and app~opr'ate sampling

methods w~re used to collect p~rameter~. QA/OC protocol for

sampling is described in Chapter Four.

IV. MAKING SURFACE WATER RELEASE DETERMINATIONS

This section summarizes information that the investigator

should consider ~hen making relea~e .de~erminat1o"s in the surface

wdter pathway.



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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and see~age9 Lack of precipitation during the sampling program is
the major obstacle to obtaining run-off samples.

Due to the differences in run-off patterns between facilities,
no one sampling method is considered reliable for obtaining a
representative sample at every location. The investigator will
need to use professional judgment when designing site-sp~1fic

sampling plans. When sampling sheet run-off or small leachate
streams, a weir may be used to enable the liqUid to spring free
of the surface to prov1de a sufficient volume for the parameter
analysis. These samples should be collected as grabs and all
parameters should be taken within a short period of time (i .e.,
less than 15 minutes).

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

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 grease samples since
011 residue will adhere to the vessel and may not be transferred
with the sample to the container.

Care should be taken to avoid collecting leaves and debris in
the vessel. The sample can then be transferred to the appropriate
container. Some laboratories will add the preservatives directly
to the sample containers and other laboratories w11~ have the
sampling team preserve the samples. The investigatdr should
use appropriate methods to preserve run-off samples. Leachate
samples. which are generally considered to be hazardous samples
rather than environmental samples~ should not be preserved. SW
846, Test Methods for Evalultin, Solid Waste - Ph~sical Chemical
Methoit"s· is the· best-'reference ·or hazardous-sampTes. Rettlods for
Chem1c

rt
alAnal,xsis of Water and Wastes is a good reference for

rrese~vatlon techniques for run·01' samples.

In evaluating results, it is very. important to determine if
representative samples were obtained 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,rmation 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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Chapter Four presents the general procedure to be followed
when making relea~e determinations in the RFA. This involves:

o Evaluating sampling results from the SV;

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

o Determining the likelihood of release at the facility; and

o Making recommendations concerning the need for further
investigations.

The investigator should rely upon information available and
his/her best pro(~ssional judgment when making release determina
tions 1n the surface water pathway. As stated in Chapter Four,
it will often be necessary to make deductions on the likely
origins of surface water contamination in the RFA when there is
evidence of such contamination. In order to do this, the inves
tigator should be able to demonstrate that: 1)' the constituents
identified in the surface water or sediments were present in the
speCIfic unit or group of units; and 2) the pollutant mi3ration
pathways at the site support a determination that a constituent
leaking from a specific unit or group of units would be likely to
migrate to the surface water of concern. The 1nvest1g~tor should
rely upon best professional judgment in making this determination.

Further investigations-to establish the presence of, and
character of, surface water (and/or sedi~ent) contamination
problems, and the sources of such contamination, should be required
of the Qwner/operdtor when information or evidence 1ndjcates that
there is or is likely to be releases from the facility to the
surface water body which poses an actual or potential threat to
human health or the environment. .

Exhibit 6-2 is a checklist that should help the 1~vestigator
evaluate specific factors to identify surface water releases
and determine the relative effect on human health and the en
vironment. In identifying releas~s, the investigator should
consider the types of information presented 1n 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

Checklist for Surface Water Releases

o Unit Design and Physical Condition

Are engineered fe~tures (e.g., run-off control systems)
designed to prevent ~~1e.se~ from the unit)?

Ooes tb.,e ~()perational history of the unit indicate that a
r e1ease has t aKen p 1ace ( e • 9 •• old. c los ed 0 r ,i nact: ,ve un1t •
not inspected regularly, improperly maintained)?

Does the physical condition of the unit indicate t~~t re
leases may have occurred ( e.g., c~acks or stress 'ractur~s

in tanks or erosion of ·earthen dikes of sur'ace impound
ments)?

o Release Migration Poten~ial

Does the slope of the facility and intervening terrain
indicate poten~ial fQr release?

Could surface run-off from the unit reach the nearest
downgradientsurface water ~ody?

Is the intervening terrain characterized 'by $011$ and
vegetation tHat allow overland migration ( e.g., clayey
soils, and sparse vegetation)?

Does data on one-year 24 ... hour rainfall indicate t'he poten-.
t1al for area storm~ to cause surface water· or surface
drainage contamination as a result of run-off?
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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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EXHIBIT 6-2 (cont.)

Checklist for Surface Water Releases

o Waste Characteristics

Is'the volume of discharge high relative to th~ size and
flow rate·of the surface water body?

_.

00 constituents in the discharge tend to sorb to sediments
( e • 9 ., met at $ ) ?

Do constituents in the discharge tend to be transported
downstream?

, ,

00 waste',constituents exhibit moderate or hi9h characteristics
of persisterice (e.g., PCBs, dioxins, etc.)?

~ Do waste constituents exhibit moderate or, high characteristics
of toxicity' (e.g .. metals. chlorinated pesticides. etc~)?

o Evidence of Relea~e

Is there direct avidence (~.g.t sampling data; observed
cont~minated run-off)?,

1sthere i nd , r ec t e vide nee (E'. 9., dis calared so i. 1. de ad
veget"at i on)?
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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“,

CHAPTER SEVEN

AIR

I. INTRODUCTION
•

A. Purpose

This chapter provides technical information to support the
investigation of air releases dur~ng theRFA. While Chapters Two
Three. and Four provide genera1 guidance on conducting an RFA,
this chapter focuses on specific, factors unique to the air medium
that should be considered by the invastigator.

In investigating the potential for air releases during the
RFA. the investigator should focus his/her atte~tion on operating
units. Operating waste management units have the greatest poten
tial for air releases because they actively expose wastes to the
air on d continuous basts. In invest~gating air releas~s, EPA
personnel shoul~ take safety preca~ttons in o~der to reduce 'their
exposure to on-site emissions. Safety precautions are discussed
in Chapter Four. . '

, ~

Wastewater treat~ent'units, such as those in treatment
trains regulated by "PDES, can cause significant volattle air
emissions. The investigator should address potential air releases
from these units in the RFA •.

This Chapte~ is organized to reflect the separate phases of
the RFA process':

o Conduct1n~ a prel.minary ~evtew of existing 'information;
o Conducting ~ visual site inspection;
~. Collecting additional sampling information tna SV; and
o M~k1ng release determinations. •

The first section describes the technical factors that should
be cons~dered during the PR and VSI. The second section describes
the technical approach to obtaining additional sampling information
in the SV for air, and should be consultp.d along with Chapter
Four on conducting a SV. The final section di~cusses factors to
consider when making air release determinations at the end of the
RFA. This section also presents options for further investigation'
of afr releases to be evaluated at the end of the RFA.



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

ThiS section presents technical information related specifi
cally to the air pathway to be considered when conducting the PR
and VSI. Accordingly. this section has been organized to reflect
the primary gOI's rf these phases ~f the RFA described in Chapters
Two and Three:

o Identifying and describing potential thr~ats to air at
RCRA fae11ities; and

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

This section presents technical information specific, to the
air pathway covering the five types of information described in
Exhibit 1-1. and technical 1nformat1onto help the investigator
determine w~en additional sampling will be necessary in a SV to
irlentify air releases. We will discuSS these six types of infor~

mat10n separately:

(1) Unit characteristics;

(2) Waste charact.r1stics;

(3) Pollutant migration pathways;

(4) Evidence of release;

(5) Exposurepotent1al; and

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

This inf~rmat1on is relevant to the evaluation of written documents
in the PR and information gathered in the VSI.

A. UnitCharacter1st1cs

The design and operating cha~actertst1cs of a SWMU will
determine to agrea~ extent their potential for releasing halardou~

constituents to air. While the investigator should evaluate all
SWMUs for air releases. including NPDES units, the investigation
should focus on operating units. As previously mentioned. opera
ting ~n1ts have the greatest potential for air releases because
they actively expose wastes to the air on a continuous basis.
Wastes in closed, inactive units will have a lower potential to
cause air releases. There may be some exposure to the air 1f a
cover has eroded or broken do~n, but air releases resulting from
these situations are likely to be negligible (i.e •• undetectable).

When assessing the potential for releases, the key factors
~o 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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o

o

o

o

Unit size. The size of a unit determines the mass of
po£eritfa1 c~ntam1nant~ available for release. Volatil
ization rates are likely to be larger from open units
(e.g., surface impoundments and open tanks) with 'arge
surface areas.

dis osal •
n genera. un ts n w c act ve treatment s occurring

have th& greatest potential for air releases. In many
cases, treatment is designed to promote volatilization of

. conqtituents. In other cases. this is not the main
purpose of the treatment metttod in use. However; the
resultant mixing and movement of wastes leads to high
volatilization rates.

Design of the unit. Units in which wastes are in direct
contact wttfi tfie atmosphere have a higher pot~ntial for
releases than closed or covered units.

CurrentJUterati anal status.". The nature of a1 r rel. eases
is suchlrnat the majority of the mass available for
release will be released shortly after the waste is
placed 1n the'unit. Thus. as mentioned. operating units
are of greater- concern than closed units. This is par
ticularly true for unit types and wastes for which vola
tilization is important. Units with potential particulate
releases may continue to release contaminants well after
closure. esp~c1ally if the unit has been poorly maintained.

UnttsfeCif1Cfactors" .There are specific design and oper
ationa tactors assQc1ated with each unit type which are
useful tn evaluating the potential for release. These
factors are summarized in Exhibit 7-1.

In addition to considering the individual unit sizes, the investi
gator should be aware of the total area used for solid waste
man age mentat a fa c111 t Y• A1t'n 0 u'g h 1nd i v1dua 1 unit smay have
undetectable releases. the total release from a facility can be
significant. Exhibit 7-111st5 s.pec1f1c considerations for par"
ticularly important unit types.

In assessing a unit 1 5 potential for air release, the inve;;
t1gator should be aware of the importance of interactions between
the various unit characteristics listed above and the character
istics of the wastes placed in the unit. It is important to
examine how these two factors combine to result tn an air release.
For example. a facility may have several large operating surface
impoundments, suggesting a potential for large air releases.
However, if the facility is a steel manufacturer treating only
spent pickle l1quor in these ponds. it is unlikel,Y any air
release will occur because the hazardous constituents in the
waste are non-volatile. soluble metals.
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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

Operating Surface
Impoundments

EXHIBIT 7.1

UNIT POTENTIAL FOR AIR RELEASES
AND MECHANISMS OF RELEASE

Characteristics and Mechanisms of Release

o Wastes directly eKposed to atmosphere
promotes vapor phase emfssinns

o Large surface areas and shallow depths
promote increased volatilization

o Mechanical treatment methods (such as
aeration) increase volatilization

Open Roofed Tanks

Landfills

Land Treatment Units

o Wastes directly exposed to atmosphere
(promotes vapor phase em1~s1~ns)

o Mechanical treatment or ff~quent mixing
will increase volatilization

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

o Poor or no daily cover increases vo1at111
zat i.on

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

o Volatile gases transported by convection
of biogenic gases released v1~ routine
landfill venting (particularly important
in sanitary/hazardous mixed fills)

o Particulate releases generated by machinery
d~ring filling operations

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

o Wastes normally in direct contact with
atmosphere

o Application techniques which maximize waste
contact with atmosphere. such,as surface
spreading or spray irrigation1promote
increased volatilization

o Particulate releases due to wind erosion
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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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Unit type

Wast~ Piles

EXHI8IT 7-1 (Continued)

UNIT POTENTIAL FOR AIR RELEASES
AND MECHANISMS OF RELEASE

f~aracter1st1cs and Mechanisms of Releas~

o Particulate emissions from uncovered
waste piles

o Location of waste pile in open area with
no erosion protection promotes particulate
generation

o Waste handling activities on and around
pile increase emissions

a Volatile emissions are likely to be rare,
but can occur baspd on waste composition

Drum Storage Areas

Cov0red Tanks

Incinerators

Non~RCRA Wastewater
Treatment Ponds and
Tanks

Other Design and
Operating Practices

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

o Vapor emissions from areas containing
leaking drums

o Volatile releases from pressure venting,
poorly sealed acce.s ports. or improperly
operated and maintained valves and seals.

o Stack emissions of particulates
o Stack emissio~s of volatile constituents

High temperatures may cause volatilization
of low' vapor pressure organics and metals

o Volatile releases via malfunctioning valves
during incinerator charging

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

o Inadequate spill collection systems promote
intermittent air releases

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

o Absence of dust suppression or particulate
control mea~ures
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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.

————.. ,.

EXHIBIT 7-2

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

.......

_ .. Emissi on end Waste Tx,ee

A. Vapor Phase Emissions

-- Dilute Aqueous Solution2/

-- Cone. Aqueous Solution:!

Immiscible liquid

-- Solid

8. Particulate Emissions

-- Solid

Un1t~ or Concernll

Surface Imp.,
Tanks t Contai ners

Tanks, Containers,
Surhce Imp.

Cnntainers, Tanks

Landfill s, Waste
Pl1es, Land Trt.

. Landfills, Waste
Piles, Land Trt ..

Useful Parameters
and Measures

Solubll Hy,
Vapor Pressure,
Partial Pressure,3j
Henry's Law -

Sol ublli ty,
Vapor Press~re,

Partial Pressure,
Raoults law'

Vapor Pressure,
Part fal Pressure

Vapor Pressure,
Partial Pressure,
Octa'nol/Water
PartHian Coeft ..

Particle Size
Distribution.
Site Act hit i es ,
Management. Methods

11 Incinerators are not specifically l1sted on this table be
causeof the unique issues concerning air emissions from these
units. Incinerators can burn all the forms of waste listed in this
table. The potential for release from these units i~ pr1~arily a
funct ion of il'd nerator operat1 ng condit ions and emission controls.
rather than wa~te characteristtcs.

2/ Although the octanol/water partition coefficient af a con
stituent is usually not an important characteristic in these waste
streams. there are condli:ions "hl:!re it ~an be critical. Spec1f1c
ally. in waste containing h1~h concentrations of organic particu
lates. con$t1tue~ts with high octanol/water partition coefficients
will adsorb to the particulates. They w111 become part ot the sludge
or sediment matrix, rather than volatilizing from tha unit.

~I Applicable to mixtures of volatile components.



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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EXHIBIT 7-3

HAZARDOUS CONSTITUENTS OF CONCERN AS VAPOR RELEASES

Hazardous Constituent

Acetaldehyde

Acrolein

Acrylonitr1le

Allylchloride

Benzene

Renzyl chloride

Carbon Tetrachloride

Chlorobenzene

Chloroform

Chloroprene

Creosols

Cumene (isopropyl benzene)

l,4-dichlorobenzene

1.2-dichloroethane

Oichloromethane

Dioxin

Epichlorohydrin

Ethyl benzene

Ethylene oxide

Formdldehyde

Hexachlorobutadiene

Hexachlorocyclopentad1ene

Hydrogen cyanide

RCRA Waste Codes

KOOl .LiIJOl

K012

KOll.K012.K013.U009

F024,F025

F024,F025.KOOl,K014,K019,K083,K085,Kl03,Kl05

K015,K085.P028

FOOl.F024,F025,K016,K016,K020,K021,K073,U211

FOOl,F002,F024,F025,K015,K016,k085,Kl05

F002 .F024 .F025 ,K009 ,K010 ,K016 .K019 ,1<020,1<073"
1<021,1<029.U044

F024,F025

F004,U052

U055

F002,F024.F025,K016,K085,K105,U012

K018,K019,K020,K029,K030,KL96,F024,F025,U071
, '

FOOl,F002~F024,F025,K009,K010,K021.U080!

F020.FO~1,F022tF023.F02a

K017.K019,K020,U041 .

F003

UPS

K009,KOIO,K038,K040,U122

F024,F025,K040,K016,K018,K030,U128

F024,F025,K03l,K031,K034~U130

F007,F009,FOI0tK013,~060
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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 7-3 (cont.)

HAZARDOUS CONSTITUENTS OF CONCERN AS VAPOR RELEASES

H&zardous Constituent

~.ydrogen flour1de

Hydrogen sulfide

Maleic anhydride

Methy1 acetbte

N~Oimethyln1tros.mine

Naphti" a1Qne

Nitrosomorp~o11ne .

Qhthalic anhydride

Poly~hlorinated biphenyls

Aroclor 1242
Aroclor 124~

Aratlor 1254
Ar~clor 1?50

RCRA \oIaste Codes

K023.K093.U147

UlOO

F024.F025,KOOl,K035.K060.K087,U165

F004.K025.K083,KI03,U169

KOOl,K022,K087,U188

P095

K016,K023.K024,K093,K094,U190

K085

Propylene o)(1d,.

1.1.~.2-tetrachlorGethane F024,F025,K016,K019,K020,K021,K030,K095,K096.U209

Tetrachloroethy)ene FOOl.FOU2.F024,F025,K016.K018.Kl09,K020,K021,U210

TOlY.fie ~005,F024,F025,K015,K036,K037,U220

l,l,lwtr1chloroethane FOOl ,F002,F024 t F025,K019,K020,K028,K029,K073 ,K095,
K096.U226

TrichloroethylDne FOOl,F002,F024,F025,K016,K018,K019,K020,U228

V1nYlchlor1de K019,K020,K023,K029tKO~8,F024,F025tU043

V1nyllderechlor1de F003,F02~,K019,K020,F024,K029,U078

--Xyl~nes F02~,U219
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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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EXHIBIT 7-4

HAZARDOUS CONSTITUENTS OF CONCERN AS PARTICULATE RELEASiS

~~ardous Constituent

Arsenic

Asbestos

Beryllium

Cadmium

Chromium

Lead

Mercury

Nickel

RCRA Waste Codes

OOOO,D004,K060,K021,K084,POIO,

POll,P012

U013

OOOO~D006,P015

DOOO,0006,F006,F007,F008.F009,

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

OOOO,D007,F006,F007,Fooe,F009.F002,

F064,F069,F086,

OOOO,D008,F006,F009,K003.K044,K048,

KOS2,K061,K062,K064,K069 KOS6,PIIO

0008,K071 ,KiD6

F006,F007,F008,F009
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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.

higher the concentration of a particular constituent present
in a «nit. the greater is its potential for air release. However,
the intrinsic potential for a constituent to volatl1ize depends
on chemical and physical properties that vary greatly between
different constituents. Accordingly, a highly concentrated
solution of one constituent may result in a lower release potential
than a dilute concentration of another constituent.

Constituent-specific physical and chemical parameters ~re

very important indicators of the potential for a vapor-phase
release. The parameters most important when assessing the vt~a

tilization of a constituent include the following:

o

o

o

o

Water solubi11tz. The solubility in water indicates the
maximum concentration at which a eonstituent can dissolve
in water at a given temperature. This value can help
the investigator estimate the distribution of a constituent
between the dissolved aqueous phase in the unit and the
undissolved solid or immiscible liquid phase. Considered
in combination with the constituent·s vapor pressure, it
cln provide a relative assessment of the potential magni
tude of volatilization of a constituent from an aqueous'
environment.

Vapor ,ressure. Vapor pressure measures the pressure of
vaporn equilibrium with a 2!r! liquid. It is best used
1n a relative sense; constituents with high vapor pres
sures are more likely to have releases than those with
low vapor pressures, dependi n9 on other factors ',such as
. elattve solUbility dod concentrations (i.e. at high
concentrations rel.ases can occur even though a
constituent's vapor pressure 1s relat1vely low).

\

Octant;, l/water ~a rt i t ion coe tf1 ci ent •. The oct anol/wate r
parti€10n coe'~1cient indicates tfietendency of an organic
constituent to sorb to organic constituents in the soil
or waste matrices of a unit. Vapors with high octanol/
water partition coefficients will adsorb readily toorgan1c
carbon, rather than volatilizing to the atmosphere. This
is particularly important in landfills and land treatm.nt
units, where high organic carbon contents in sotls or
cover material can significantly reduce the release
potential vapor phase constituents.

Partial pressure~ For constituents in a mixture. part1cu~

'arly in a solid matrix, the partial pressure of a consti
tuent will be more significant than the pure vapor p~essure.

In general, the greater the partial pressure, the greater
the potential for release. Partial pressures will be
difficult to obtain. However. when waste characterization
data )$ availabJe partial pressures can be estimated
using methods commonly found in engineering and environ
mental science handbooks.
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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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o

o

Hen~fts Law constant. Henry's la~ constant is the ratio
of £~e vaporpreisijre of a constituent and its aqueous
solubility (at equilibrium). It can be used to assess
the relative ease with which the compound may be removed
from the aqueous phase via vaporization. It is accurate
only when used concerning low concentration wastes in
aqueous solution. Thus it will be most useful when the
~:t1t being assessed is a surface impoundment or tank con
taint"1 dilute wastewaters. Generally. when the value of
Henry's Law constant is less than lOE-7 atm-m 3 the consti
tuent will not volatilize from water. As the value in
creases the potential for significant vaporization increas
es, and when it is greater than lOE-3 rapid Yolatilizatirn
will occur.

Raoult'sLaw - Raoult's Law can be used to predict re
leases from concentrated" aqueous solutions (i.e. solutions
over 101 solute). This will be most useful when the unit
of concern entails container storage, tank storage, or
tl~atment of concentrated waste streams.

For solid wastes, 1m1scible liquids, and wastes disposed of
in landfills, land treatment, or waste piles, there are no simple
measures that can be used to assess the potential for volatilt%a~

tion of a constituent. The investigator will need to consider the
appropriate chemical, physical, and unit parameters, and then use
his/her best judgment in determining the potential for release.

2. Particulate Emissions

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

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

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

For particulate releases, the size distribution of the
particles in the release plays an important role 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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of the air more rapidly than small particles. thus they will not
travel as far off-site or be diluted as much by dispersion. Very

small particles (1.e •• those that are less than 5 microns in
diametar). Ire considered to be respirable and thus prese~t a
greater health hazard than larger'particles. The investigator
should examine the source of the particulate emissions to obtain

information on partiele size.

The primary mechanism for generating particulate releases at

hazardous waste facilities is wind erosion. In general. the
unit's location will affect the potentia' for the wind to erode
WJstes in the unit. The unit's location and orientation with
respect to the prevailing winds and l~rge structures on~s1te will

determine the unit's vulnerability to wind erosion and the poten

tial for part'culate releases. Agency personnel should dete~mi~e

the location of SWMUs of concern with respect to preY~iling winds

and the use of wind screens (both o_atura' and ma,n-made) and daily
covers to determine the unit's vuln~rabi1ity to wind erosion.

c. Pollutant Migration Patpway

The investigator should identify the migration route(s) for
potential air releases 1norder to ident,ify:

o The 10catiQns along t~e route where target populations
may be exposed to the release; and

o Locations to sample for evidence 0' release (e.g., south
or north edge of the unit). where no evidence of release
exists, but the investigator believes. based on unit and
waste characteristics. that releases may occur.

I n 1dent 1f yin g air poll utant migrat 10 n pathways, the 1nves t 1...

gator should determine the direction of the preva11tng Winds
around the facility, and character1z. the geography (e.~•• narrow

valleys and urban areas containing large buildings, br.a~tif1cial

canyons) along the wind pathway. Using this information. he/she
should be able to identify upWind and downwind sampling locations

and target populations that may be exposed to air releases along

their migration route.

The investigator may be able to obtain some of thts information

from local weather data bases as part of the PRe Most of this
information. however. will probably be collected during the YSI.

o. Evidence of Release

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

o Air sampling/monitoring data associated with a particular
unit (e.g. p sampl.s taken from above a NPOES unit; moni
toring data required under a Clean Air Act permit);

o Visual evidence of particulate releases from a unit;

Indirect evidence of release includes the following:

o Evidence of contamf~at10" around the facility that may have
rt$ulted from an air release (e.g., accumulated particulate
emisstons from a smoke stack or landfill/waste pile);

o On-site air monitoring data gathered under th~ OSHA program;

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

.-
During the vtusal site inspection, the investigator should

identify any Qv1dence that hazardous constituents have released
or are continu1 ng to release fromSWMUs at the fac1l1tyto th,e
air. During the vts~al site inspection he/~h' sh6uld ~onf1rm the
presence of units of' con~ern and look for evide~ce of particolate
emissions from units. Although the investigator may occasionally
smell vapor-phase releases, in most eases. these:releases will be
difficult to identify without samples. Procedures 'or collecting
additional sampling information are discussed in Section III.

E. Exeosure Potential

The investigator should evaluate available information on
the location, number,·and characteristics of potential receptors
that could 'be affected by air releases at the facility. Human
receptors are 0' primary concern for air releases. Potential
receptor information will b~ used primarily 1n helping the inves
tigator determine the need for interim corrective measures at the
facility in order to address instances of air contamination
posing especiall~ high risks of exposure.

Population density and distance from the source are. the pri
mary factors in determining the significance of a potential
exposure. Distance should be measured from the un1t(s) containing
the waste rather than from the facility boundary. although total
facility emissions from all SWMUs should also be kept in mind.
Most importantly. the investigator should consider the density of
the population residing near the site, as well as transients such
as workers in factories, offic6S, restaurants. motels. or students.

The most sigll1f1cant exposure potential wl1l occur in situa
tions when there is a high population density very close to the
site. However, because concentrattons can be quite h1~h. 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.

of concern. Dispersion can significantly reduce concentrations
as distance from a site increases. Thus, the significance of
high population density at larger d1st~nces from the site is
reduced.

The investigator needs to consider the relationship between
distance, concentration_ and population density in evaluating the
s i gni f i CI nee of an ex pos urep 0 ten t 1a1• An ad di t ion a1 fit Ctor t 0
consider is the population located along the line of the most
predominant wind direction at a site. Beeaule the ~FA is pri
marily concerned with continuous releases. populations located
along this line downwind of the site are more likely to receive
significant exposures than populations located along other vectors.

If the investigator determines that units at a facility are
releasing large volumes of unsaturated hydro~arbons. he/she may
need to consider population density over a much larger area.
These constituents contribute to the format1on of photochemical
smog and ozo~et which. in combination with other reg10nalpol1u
tant releases, can cause significant.exposure$ over a wide·
geographic area. .

F. Determining the Need 'or AddittonalSamp11ng Inform~tion

If the investigator determines. based on his inspection of
the unit. that there is a significant potential for the unit to
be releasing substantial quantities of y~lat11e constituents and·
tn consideration of the proximity of receptors. he/she may choose
to sample todeterm1ne conclusively whether an air release is
occurring which merits further tnvestfgatfon~ We discuss in this
section:

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

(2) Factors to consider 1n selecting sampling parameters.

L Gene ra t I nformat ion on Deter·m1 nf n9 the Need for Samp 11 ns
The investigator should use his/her best professional judgment

in determining when a unit may be releasing hazardous const.ituents
to the air. In some s1tuat1ons. a unit ~ay exhibit a strong ~oten.

tial for air releases. based upon un1t and waste characteristics.
but the investigator wants to confirm th1s with additional data~
This may be necessary in s1tuati~ns where the owner/operator has
not cooperated with EPA. and he/she may c01test an EPA request to
conduct further investigations by denying the presence of air
releases.
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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. Select1,?n of SemBling Parameters

In selecting sampling parameters. the investigator should
consider those constituents he/she believes to be of concern at
the facility. These constituents are discussed 1n detail earlier
in this chapter. In general. the investigator will be able to
confirm a release when one constituent has been shown to release.
and therefore, the number of parameters considered should be as
limited as possible.

In many cases. the investigator will be able to confirm or
deny the presence of an air release by sampling for voes with an
indicator dev1~e. However. the~e devices can miss episodic re
leases. These devices (e.g., OVA and HNU) measure the concentra
tion of volatile organics in the air, and thus provide a screening
level technique for identifying releases. These sampling methods
are discussed further in Section III.

lII. OBTAINING ADDITIONAL SAMPLING INFORMATION

This section presents technical information related specifically
to air releases to be considered when collecting addttional
sampling information in the SV. The information presented here
should be used tQ help the investigator meet one of the primary

~ ·goal s of the SV:

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

For each sampling method discussed, this section describes:
1) the general kinds of situations in which it will be appropriate
to employ a specific technique. 2) technical information on how
to conduct the sampling. and 3) specific details to be considered
wh~n evaluating the sampling results. This section does not
provide the actual SOPs on sampling techniqtias hepe, Jlthough it
does reference the relevant manuals where possible.

I

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

w~ describe several sampling techniques that will be appra
priate for identifying air rel@ases during the RFA:

(1)

( 2 )

( 3 )

Indicator techniques (OVA and HNU);

Draeger tubes; and ..
Monitoring stations wit" 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.

I

The most common air sampl1ng technique ,will involve the use

of portable atr monftorin9 instruments which measure total organtc
constituents present in the air at the sampling point. The two
most commonly u~.d devices are the organic vapor analyzer (OVA).
and the HHU photoion1zatfon detector. The OVA detects the pres

ence of organic compounds in air with a flame 1on1~ation detector.

while the HHU detects organic cumpou~ds w1th a photoionization
detector. While these units provide somewhat d1fferent results.
this discussion will be limited to the HNU; most of the discussion

will be applicable to use of the OVA.

The HHU,provides the investigator with a quick and simple
method for determining the presence of organic compounds in the
air. and for prOViding a general indication of their magnitude.
When evaluating t~e likelihood of releases at wastewater treatment

tankS. the investigator should hold the HNU as close as P01sible
to the unit Ind waft for the meter to equilibrate. The instrument
provides a reading of organic vapor toncentration1n terMS of
parts per million.

The investigator "tlould be aware that both of thes"t instruments

are calibrated to measure accurately only one volatile ~Qnst1tuent:

the HMU is calibrated for benzene. while .the OVA is calibrated
for methane. Thus. when encountering other orian1c constttuents.

the meter may tndicate either higher or lower concentrations of
that constituent than are actually present. The t~V.lt19Itor

should consider that these instruments provide genera' indications
on the pre~ence of volatile organics, not quantitative evidence.
However, an HNU indication of organic vapors at a site may be
sufficient to compel further inves t igat10nsat that unft.

z. Draeger Tubes

When the i nves t i gato r seek s rna re deta 11 ad 1nfo rmat 1on on the
presence of·organ1c constituents in the air. Draeg.r tUbes can be
useful for measuring specific constituents. This sampling tech
nique shares the advantage of the HNU and OVA in that Draeger
tubes are a portable, field technique. which does not require
laboratory analysis.

Draeger tubes contain a sorbent material ~~case~ in a small
glass tube. through which an air sample is pulled with a hand-.

held pemp. The sorbent material has been chemical'Y 8 treated
to turn a color when the specific constituent of concern is
preseNt in the air. The length of the stained material indicates

the concentration of the constituent in the air; the tube contains

(j calibrated scale for reading concentration in parts per million
directly off of the tube.
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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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Draeger tUbes have several advantages over the indicator
techniques discussed above. Because they are constituent-specific.
they provide a better indication of the toxicity posed by an air
release. They al~o will provide a more accurate measurement of
the constituents ~f concern. since there is no problem based upon
the calibration to one constituent. However. Draeger tubes are
not available for all volatile constituents of concern. They Ire
also slightly more difficult to use. in that the investigator
should carry around Draeger tubes for each of the potent tal
constituent' or vapor classes of concern at the site. Still.
they should be considered extremely portable.

3. Mon!torinsStationsw1th Tenax Tubes

In somA. situations. the investigator may "nd 1t necessary
to install a stationary monitoring stat10n for making more quan
t1tat1~e determinations of air releases at a site. This a1r
monitoring will involve the use of Ten,x tubes to collect organic
constituents, and SUbsequent laboratory analysis of thes f

constituents with a GC/MS. This sampling technique will seldom
be necessary during the RFA. primarily due to its technical
difficulty, and because the simpler techniques descr1b.d here
will generally provide sufficiently useful results.

The investigator should consult with qualified professionals
familiar with the use of air monitoring devices. When ~e/$be

believes that more quantitative evidence of a release ~111 be
necessary in the RFA.

IV. MAKING RELEASE DETERMINATIONS

The final task in the RFA process i$ to make determinations
of release potential throughout the facility and to make recommen
dations for further action to address these potential releases.
This section summarizes 1nformat1on that the investigator Jhould
consider when making release determinations in the air pathway.

Chapter Four presents the general procedure to be followed
when making release determinations during the RFA.· This involves:

o Evaluating sampling results from th~ SV;

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

o Determining the likelihood of release at the facility; and

o Making recommendations concerning the need for further
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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The investfgator should rely apo~ his/her best profession«l
jUdgment when ~.k1ng release determinations in the air pathway.
In order to make a release determination, the investigator will
probably have to d3monstrate that a unit of concern contains
constituents that have a potential for vapor-phase or particulate
release. In most eases. this information on constituent release
potential along with some indirect evidence of release (e.g.,
odors, observed particulate releases, fac1l1ty-w1de sampling
data) will prov~ sufficient to make an adequate release determin
ation. However, in certain cases. it will be necessary to obtain
existing or new direct evidence of release that links constituents
identified through sampling with constituents in the unit.

Exhibit 7·5 is a checklist that should help the investigator
evaluate specific factors to identify air releases. In identifying
releases, the investigator should consider types of information
presented in Exhibit 1-1, which are highlighted in the checklist.
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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)?

EXHIBIT 7-5

CHECKLIST FOR AIR RELEASES

o Unit Characteristics

Is the unit operating anj does it expo.~ wast~s to the
atmosphere?

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

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

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

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

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

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

o Evidence of Air Release

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

Is there 1ndirett evidence of release from the unit (e.g ••
evidence of contamination around the facility that may have
resulted from an air release; OSHA monitoring data; c1t1!en
compliants regarding health problems. odors, or observed
particulate releases)?
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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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CHAPTER EIGHT

SUBSURFACE GAS

I. INTRODUCTION

A. Pu rpase

This chapter provides technical infor~ation to support the
investigation"of releases of subsurface ges during the RFA.,
While Chapters Two, Three, and Fo~r provide general guidance on
conducting RFAs, this chapter focuses on specific factors unique
to subsurface gas releases that should be considerd by the inves
tigator.

B. .§cope

In the RFJ, investigators should determine wh,ether releases
of subsurface gas have occurred at a facility. In general, EPA's
primary concern is to determine whether there are gas releases
that could reach explosive levels in on-site or off~site buildings.
Therefore, the primary constituent of concern in the subsurface
gas investigation fs methane, due to its explosive properties and
frequency of detection in subsurface gas.

As with other media. the investigations that m~y be requirjd
in an RFI to determine the nature and extent afs~bsurface gas
releases will be very resource intensive for both the owner/operator'
and for the Agency. Therefore, the 1n~~stigator-should also
identify in the RfA those units/facilities that dO not require
further investigation for subsurface gas releas~s.

This chapter has been organized to reflect the sep~rate
phases of the RFA process:

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

o Obtaining evidence in a YSI;
o Colle~ting additional sampling information in a SV; and
o Making rel~ase determinations.

The first section describes the technical factors that Should
be considered during the PR and VSI. The second section describes
the teChnical approach to obtaining additional sampling information
in the SV for subsurface gas releases, and should be consulted
along with Chapter Four on general guidance to be followed in
conducting a SV. The final section discusses factors to consider
when making release determinations of subsurface gas releases.
This section' also presents options for further investigation of
subsurface g~s releases to be evaluated at the end of the RFA.



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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II. CONDUCTING A PRELIMINARY REVIEW AND VISUAL SITE
I~S~ECrlON OF SU8SURFACE GAS RELEASE POTENTIAL

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

° Identifying and describing potential threats from
sUbsurface gas at RCRA facilities; and

o Making a preliminary assessment of the need for and
extent of samp~in9 required.

This section presents technical information specific to this
pathway covering the five types of information described in
Exhibit 1.. 1., ,'nd' technical information to help the investigator
determine when additional sampling will be necessary in a SV, ~o

ide nt i f Y sub sur f ace 9as r e1eas es • Th e s'e c t ion dis cusses the se
six types of information separately:

(1) Unit characteristics;

(2) Waste characteristics;

(3) ?ol~utant migration pathways.'

(4) Evidenc~ of relea~e;

(5) Potenttal receptors; and

(6) Determining the need for additional sampling
information.

Th15 i nfor mat ion win be r e1evit nt tothe e'v a1ua t ion 0 f
written documents tn the PH and informat1on gathered 1ri' a VSI.

, A. Unit C~aracteristics

The design and operating characteristics of a unit will
determine to a great extent its potential for releasing methane.
The investi.gator should evaluate the unit cturacteristics of each
SWMU or group of SWMUs at afacil~ty to determine their potential
for contributing to the generation and release of methlJne in
subsurface gases.

The general potential for subs~rf~ce gas releases from a
SWMU depends, to a great extent. upon the nature and function of
the unit. The investigator should assess each unit based upon:

o An understanding of the overall potential Qf the ~~it
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.

o An understanding of the primary mechanisms by which
r"ft,e, may occur from the unit; and

o An assessment of un1t~specif1c factors which, singularly
or in combination with each other, indicate the relative
likelihood of subsurface gas releases from the unit.

The 1nve't1gator should first consider the relative potential
of the u~1t to release. Exhibit 8·1 p~esents a generalized rank
10g, in r.ou,n descending order, of the different type.s of SWMUs and
the1r ov.ren potential for causing subsurface gas releases, and
a lilt'ng of the mO$~ common mechanisms by which these releases
can occur from,aen lint t type.

It should be unde~staod that Exhibit 8-1 provides only a
lh@ortt1CII sense of the relative potential 0' these units to cause
r@]'ises. Un't-~p.cific factors should be evaluated in determining
whether furthlrtnvest1gat10ns are needed for a particular unit.

Only two t'ypts -of solid waste management units are of
c~ncern in the Subsurface gas Investigation due to thefr poten
ttal for generating methane or other subsurface gases of concern.
nuue units 1nclud'. active and closed landfills and units that
have be.n cloled at landfills. Each is described more fully
b@low~

Q Ltndf111s. Landfills are the most likely SWMUs to
g*nerate-sublurface gases resulting 1n, release. The
und.rground deposition of decomposabl. refuse with or
without ~Izlrdous constituents provides a large source
of 91s and a driving force that can carry other gases
venting to the atmosphere andlor migrating horizontally
as a subsurface gas. Closing landfills with impermeable
caps w1thout venting systems retards the release 0' these
landfill gases as surface emissions. In these instances.
a '.rge percentage of those gases migrate laterally
thrQugh sotls along confining barriers such as ground
water tables, clay layers. synthetic liners, and compacted
CQvers. This migration could cause significant accumula
tions of potentially explosive gas 1n facility structures
or 1n buildings off-site.

o Units closed as landfills. Inactive SWMUs that have been
closed as lana""s may generate subsurface gases. These
sttes include clo$ed surface impoundmonts or waste pi~es

containing decomposable or volatile wastes with in-place
impermeable covers. Similar to landfills. gases generated
1n sites closed as landfills may migrate laterally, pos
sibly causing significant accumulatior's. However, closed
surface impoundments and waste piles generally contain
small quantities of decomposable and volatile wastes and
are at shallow depths. Thus, significant gas migration
and subsequent subsurface gas release~ are less likely
for 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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Ynit TXee
Closed landfills

EXHIBIT 8.. 1

UNIT POTENTIAL FOR SUBSURFACE GAS
RELEASES AND MECHANISMS OF RELEASE

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

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

Active Landfills

Closed Water Piles

Closed Surface
Impoundments

o Lateral migration of methane beneath
landfill cap to on-site or off-site
structures

o Lateral migration of methane beneath
landfill cap to on-site or off-site
strul"tures.

o Lbteral migration of methane beneath
landfill cap to on-site or off-site
structures.



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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Other SWMUs are unlikely to have subsurface gas releases
because gases generated in the units are more likely to vent to
the atmosphere than to concentr,~e in the unsaturated soil.
Bar r i e r s (... g... pavi ng. compac t 10 II • or 1nstall at 1on of covers for
closure), cln permit some lateral migration to occur from these
units. Generally, however. this lateral migration will be l'~;llIited
to the extent of "the barrier. Shallow SWMUs will also have a
lower potentia' for releasing methane, since availability of
oxygen will interfere with the anaerobic conditions supporting
methane generation.

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

~. Waste Characteristics

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

Anaerobic decomposition of organic wastes generates large
volumes of methane gas under the proper conditions. When methane
is generated in SWMUs, the potential exists for it to accumulate
under pressure and to migrate from the unit, thereby posing a
significant risk of explosion. The methane may also be mixed
with other volatile hazardous constituents present tn the unit.
and may increase the potential hazard associated with th~ aCCumu
lated gas.

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

Higher volumes of methane will be generated at units con
taining larger quantities of refuse. The volume of gas generated
also depends upon the age of the unit. and how long the waste has
been in the unit. Methane genp-ration will increase slowly after
waste emplacement to a maximum oeneration rate which will slowly
decline as the waste decom~oses: The active lifetime for methane
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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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generation from units closed as landfills depends primarily upon
the amount of precipitation infiltrating into the waste. Land
fills in the arid Southwest will generally produce methane for
20-30 years. while landfills in the humid Southeast may only
generate methane for 4·5 years after waste emplacement. Landfills
with higher moisture content provide a more suitable environment
for bacterial degradation.

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

o

o

mid DecofllPosable Refuse. Rapid deCOmPosable w~stes

~, produce methane at high rates under the proper
conditions. These wastes include organic sludges from
wastewater treatment facilities. food wltes, garden
wastes, and other vegetable.. m.atter (e.g., grass clippings,
tree trimmings. etc.). The high concentration of readily
degradable organic compoundS in these wastes provides ~n

ideal energy source for the anaerobic organisms that
produce methane.

Slow Decomposable Refuse. Slow decomposable. will ncit
produce the immediate high volumes of methane possible
with the rapid decomposables. However. they will produce
methane at'lower rates in the unit over a lonter period
of time, and thus also pose a substantial threat. Slow
decomposables include paper, cardboardi wood, leather.
some textiles. and several other assorted organic ma
terials. Slow decomposables are commonly a large percen
tage of municipal refuse, and should be present in large
quantities if the SWMUs contain municipal refuse.

Other Wastes of Concern. Volatile organic wastesdi~posed
in the uni t of concern for subsurface gas relea'ses may
volatilize into the pockets of methane gas produced by
refuse decomposition and increase the hazard associated
with the gas. This s1t~ation could occur where liquidS
such as solvents have been disposed of tn landfills or
waste piles in high concentrations. These compoundS are
not likely to migr6te from the unit unless methane is
present to act as a carrier. However. certain volatile
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 air
releases. These are listed in Exhibit 7-2.



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.

8-9

—.”-*..”- . .

.

c. Poll".~a!,'M1Arat10n Pathw~.xs

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

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

(1) ·Natural barriers and conduits; and

(2) Engineered barrlers and conduits.

1. Natural Barriers and Condults

Gas migration can be impeded by various geologic barriers.
A soi1·s effectlve poroslty and permeabillty are perhaps the most
important natural barrlers to gas migration. Po~ostty is a
function of soil type, moisture content, and w.atherlng. P.rmea
b11ity is determined by so11 type. Tlght, uniform so11d such as
~lays. at least to the depth of the unit. are good barriers.
Sandy s011 will likely encourage venting of gas to tha at~osphere,

thus preventing horizontal mlgratlon. Cllmatic conditions such
as preclpitatioh or freezing can also affect gas migration. Both
factors tend to reduce the porosity of surf~ce so11s preventing
upward ~JS migration.' -

Gas .nigrat1on can also be impeded or prevented by hydrologic
barriers such as surface water. ground water. and saturated soils.
Subsurface gas does not penetrate ground water'and surface water.
Thus, lf there is a lake or perennlal stream between the unit and
any structure. mlgration ·s unllkely. A high ground wa~er table
will restrict mlgration to the shallow unsaturat&dzone. High
water tables also allow for the use of trt :~hes as gas control
devices.

Subsurface gases that come ln contact wlth these barriers
wlll tend to migrate towards the pathway of least·reslstance,
either man-made or natural condults. For example, sand and
gravel lenses below a less permeable 5011 layer are exc.llent
conduits for subsurface gas mlgration. As an uncommon example,
if a landfill or site closed as a landflll was surrounded (along
all slde~alls and bottom) by water. gas mlgratlon beyond the
conflning barrier would not be expected. In most cases, however,
9round water and saturated soils only partlally surround ., unit
(usually along the bottom). Thus, lateral or vertical migration
can OCCLlI' through this natural 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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2. EpsJn.eredBar.,r"..1ttrs and Condujts

Some facilities m~y have engineered structures which either
intentionally or unintentionally impede the migration of subsurface
gas. Engineered barriers include:

o
o
o

Synthe~it liners that effectively contain wastes;
Slufryw~lls that border landfill units; and
Gas control or venting systems.

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

Gas migration' from SWMUs may be facilitated by man-made
structures located within the facility or near the property
boundary. Examples of engineered structures which may act as
c6nduits include:

o Underground power transmission lines;
o Sewer and drainage pipes; ~nd

o Underground telephone cables.

Gases migrating from a SWMU may enter the grav.l-backfilled
trenches surro!nding these structures and travel great distances
to buildings or oth·er' engineered structures. reSUlting in a
potential hazard. It may be useful to inspect the facility blue
prints and check with utilities to the extent that these taskS
were not completed during the PR or V51 in order to ensure that
no structures are pre~ent that could increas. the likelihood 0'
gas migr~tion to on- and off·site receptors.

D. EVid~~ce of Release

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

E. Exposure Poten,!:,ial

The investigator Should evaluate available information on
the location, number, and characteristics, of buildings that
could be affected by subsurface gas releases at the facility. As
stated at the beginning of this chapter, the RFA will focus
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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~

primarily on the potential for methane to migrate to on-site and
off-site buildings. Typically, methane can migrate up to 1000
feet from its source, although it could travel further under ideal
conditions.

Potenti.l receptor information will be used primarily to
help the invest1jator determine the need for immediate corrective
measures at the facility in order to alleviate potentially high
risks of explosion attributable to methane migration. In general,
immediate actions may be necessary when the investigator encounters
buildings with explosimeter readings above 25% of the LEL (lower
explosive limit). The investigator should identify those structures
that may be located close enough to a source of methane to warrant
further investigation. and in some cases. sampling. c

,

F. Determfnins
1

the Need for Additional Samp1'aa1n the $!
If the investigator determines. based on his inspection of

the unit, that there is a significant potential for the unit to
generate methane. and that the site geologic and hydrogeolog1c
conditions may promote migration, 'he/she may choose to sample to
determine conclusively whether methane has been released. We
discuss in this section:

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

(2) Factors to consider in selecting sampling plrameters~ and

(3) An example to illustrate this discussion.

1. Genera) Informati,on. on Deterrn,in1ng the N!!st for Sampl1n.a

Th e fa 11 ow1n9 1i $ t pre sen t ssevera 1 sit uat ionsin wh 1ch the
investigator may find it useful to obtain additional sampling
information during a SV:

o To identify explosive levels of methane in structures; to
identify the need for emergency action;

o To confirm adequate operation of a landfill gls venting
system;

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

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

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

2. !el,ction ofSampllng Parameters

As stated previously. methane w1ll be the primary const1tuent
of concern for investigat10ns of subsurface gas releases. There
fore. the investigator will usually sample for methane when
identify1ng releases.

However. under certain unusual situations (e.g., units where
large quantities of refuse were cod1sposed with hazardous wastes).
it may be necessary to identify the presence of other potentially
hazardous constituents in subsurface gas. In these cases. the
potential constituents of concern will t~e same IS those 1denti
fied as potential constituents of concern for'air releases. The
investigator should refer to Chapter Seven 0' this document for
guidance on identify1ng and sampling these con&tituenis of concern.

3. Example

An illustration of a situation in which sampling would be
called for follows: An electroplating facility previously dis
posed some of its electroplating SlUdges.· along With. refuse g.en.
erated at the facility in a medium-sized landfill (2 acres). The
company closed the landfill five years before,the.RCRA investi.
gator began conducting the RFA. They closed the landfill by
installing a clay cap with a vegetative cover. .

The1nvest1gator found records of the past use of the land ...
f111 during the PR. and recognized a potential methane generation
problem. After requesting a facility diagram 'rom the owner/oper
ator. the investigator discovered a telephone l1ne,runnfng from
off the facility boundary, underneath and adjacent to th. landfill.
towards one of the facility structures. The 1nveatigator recog
nized the underground telephone line to be a potential conduit
for any methane migrating from the closed landfill.

Because the telephone line entered I facility structure. the
investigator would decide to take explosimeter readings within
the structure of concern. However. because the absence of methane
in the facilfty structure does not necessarily prove the absence
of methane. the investigator also dec1des to take several soil
gas measurements around the perimeter of the landfill. in order
to identify the presence of methane at the unit boundary.

III. COLLECTING ADDITIONAL INFORMATION IN THE SV

This section presents technical information related specific
ally to subsurface gas releases to be 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 of the SV:
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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.

8-13

o To collect additional sampling information to fill data
gaps identified in the PA, leading towards final release
determinations.

For each sampling method discussed. this section describes:
1) the general kinds of situations in which it will be appropriate
to en,ploy a specific technique, 2) technical information on how
to conduct the sampling, and 3) specific details to be considered
when evaluating the sampling results. This section does not
provide the actual SOPs on the sampling techniques here. However.
it references the relevant manuals.

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

One example of a sampling technique that will be apprbpriate
for identifying subsurface gas releases during the RFA is the
combustible gas meter (explos1meter) measurement. Considerations
on how to use this device and on evaluating' its results follow
below.

1. Combustible G.s Meter

Methane field monitoring can be ~erformed with combustible gas
meters in buildings, sewers, or in the soil. A combustible~as

meter will provide -a reliable determination Of COmbustible gas
concentrations. It will not indicate whether or not t~e combust
ible gas detected is actually methan~ gas, although, if the waste
in the unit could generate methane, it is likely that theme-ter
is detecting methane. Any significant g'5 reading (wheth.r it is
methane or not) is of concern.

Combustible gas meters usually indicate the percentage Of
the lower e~plos1ve l1m1t (lEL) of the atmosphere being moriitored.
The lEl indicates the lowest concentration of methane in air
which could result in combustion, or in severe cases, an explosion.
EPA guidelines under CERClA cons1d~r 25% of the LEL to be an
action threshold; the investigator should evacuate immediately
when readings higher than 251 of the LEl are obtained.

Reported experience indicates a to 100 percent of the lower
explosive limit datection to be accurate with hotwire catalytic
combust10npr1nc1pal in~truments. However, many users prefer
instruments with the capability of determining both the a to 100
percent LEl and the percent methane present when the concentra
tion exceeds 100 percent LEl (i.e., 5 percent methane). Dual
scale instruments are available for this application. Typically,
the a to 100 percent gas scale uses a thermal conductivity sensor.

The carbon dioxide in landfill-generated gas is reported to
interfere with the thermal conductivity sensor, ~o 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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Some of the single scale 0 to 100 petcent LEL instruments can

also be fitted with air dilution tubes or valves to ,llow readings
of the percent gas when the concentration is above the LF.L.
lrstructions on the use and calibration of these instruments
should be obtained from the manufacturer.

Monitoring in a facility structure (e.g •• buildings. sewers.

existing monitoring wells, gas vents) should normally be done
after the building has been closed overnight or for a weekend.
and When the soil surface has been wet or frozen for se~eral

days. Monitoring or sampling should be done in confined areas
where gas may accumulate. such as basements, crawl spaces, near

floor crack$. attics, around subsurfac2 utility connections, and
in untrapped drain lines.

Soil gas monitoring car. be ~erformed to identify the potential

for methane releases at a unit. The 1nvesti~ator will normally
drill shallow wells of a minimal diameter (2 ) end insert the

monitoring device in the hole. There will be Some time delay
due to the slow movement of gas through the soils and into the
well.

IV. MAKING SUBSURFACE GAS RELEASE DETERMINATIONS

The final task in the RFA is to make release determinations

and recommendat1onsconcern1ng the need for further Investigation
(e.g •• an RFI). While subsurface gas problems may not occur at

a large number of facilities, where they are encountered, they
may pose extremely hiSh risks to the investigator and facility
employees.

Exhibit 8-4 is a checklist that should help the investigator

evaluate specific factors to identify subsurface gas releases. or

to identify sites that have a high potential for gas release and
gas migration to on-site or off-site buildings. In identifying

releases. the investigator should consider the series of factors

described in the chapter and highlighted in the checklist to
determine the potential for release. The primary factors include:

whether or not the unit contains waste that generates methene, and

the po'~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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Exhibit 8-4

Checklist for Subsurface Gas Releases

1. Potential for Subsurface Gas Releases

o Does the unit contain waste that generates methane or
generates volatile constituents that may be carried by
methane (e~9.t decomposable refuse/volatile organic wastes)?

o Is the unit an active or closed landfill or a on1t closed
as a landfill (e.g., surface impoundments and waste piles)?

2. M1gration of Subsurface Gas to On-site or Off-site Buildings

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

o 00 natural or engineered barriers prevent gas migration
from the unit to on-sit) or off-site buildings (e.g •• low
soil permeability and porosity hydrogeologic barrf~rs/linerst

SlUffy walls •. gas control systems)? .

o 00 natural site characteristics or man-made structures
(e.g., underground power transrn~:~ion lines. sewer pipesl
sand and gravel lenses) facilitate gas migratIon from the
unit to bUildings?

3. Evidence of Release

o Does sampling data indicate a release of concern?



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.

CHAPTER NINE

SOILS

I. INTRODUCTION

A. Pu rpose~

This chapter provides technical information to support the
investigation of releases to soils dur1ng the RFA. While
Chapters Two. Three. and Four provide general guidance on conduc
ting RFAs. this ~hapter focuses on specific factors unique to the
soil medium th~t shou1d be considered by the investigator.

This chapter has been organized to reflect the se~arate

phases of the RFA process:

o Conducting a preliminary review of information on soil
releases;

o Conducting a visual inspection of the facility;
o Collecting additional sampling information in the SV; and
o Making release determinations.

The first se~t10n describes the technical factors that
Should be conside'red during the PR and VSI. Th'e s,etond section
describes the te~hn1cal approach to obtaining additional .sampling
information in the SV for soils. and should be consulted alQng
with Chapter Four on conducting a SV~ The "nal sectton d1.cusse5
factors to consider when mak1ng f1nal release ·determinations to
soils at the end of the RFA.

It sh 0 ul d be un de r ito0 d t hat ....;IJ.. _1.5 not the 0 b j ec t i ve 0 f. an
RFA to identify all are!s of contam1nated s~i' at a 'acil1ty~ and
to require further 1nvestigaiton for all contam1nated lofl areas.
Investigators should focus on identifying 5011 conta.tnat1on
which. through direct contact ~f humans or other potential
receptors, or by leaching or oth~rwtse migrating to othe~med1a

such as ground water or sur'ace water. poses a threat to human
health and the env1ronment. Not all son contamination poses
such r1sks; investigators should only focus on areas of. !.ol1
con tam 1nat i 0 tt wh i ch c 1ear 1y hay e the pot ent 1a1 for. caus 1'ng se rio u5
environmental problems.

B. Scope

Dur1ng the RFA. the invest1gator should evaluate the likeli
hood that the fac111ty has releases to $011s which pose a threat
to human health and the environment. While tn most cases this
will relate to contamination from specific units, there may be
situations where other' sources of so11 contamination may be
impacting human he~'th and the env1ronment.



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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II. CONOUeTING A PRELIMINARY REVIEW AND VISUAL
SITE INSPECTION OF RELEASES TO SOILS

This section presents technical information relatp.d specifi
cally to the soil medium to be considered·when conducting the PR
and VSI. Accordingly, this section has been organized to reflect
the primary goals of these processes described in Chapters Two
and Three:

o Identifying and describing potential releases to soils at
RCRA facilities; and

o Making a preliminary assessment of the need for and ex
tent of sampling required.

This section prese,ts technical details on each of the five
types of information des,r1bed in Exhibit 1-1:

(1) Unit characteristics;

(2) Waste characteristics;

(3) Pollutant migration pathways;
\

(4) Evidence of rel.ease; and

(5) Exposure potential.

In aUdition, technical information is provided to help the inves
tigator determine when additional sampling will be necessary in a
SV to identify soil releases. Each area is discussed separately.

A. Unit Characteristics

A unitls design and operating characteristics of a SMWU will
determine to a great extent its potential for rele~s1n9 hazardous
constituents to soils. Many treatment. storage. and disposal
units are designed to prevent releases to the environment •. The
investigator should evaluate the characteristics of each SW"U or
group of SWMUs at a facility to determine their potential for
releasing hazardous constituents to sofls.

As with other media, the likelihood that a SWMU hJ's contam
inated soils is largely dependent on the nature and function of
the unit. Therefore, each SWMU or grouping of similar units
should be evaluated for its potential to 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 soils;
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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.

EXHIBIT 9-1

RANKING OF UNIT POTENTIAL FOR SOIL RELEASE
AND MECHA·NISMS OF RELEASE

Unt t Tyee ..

Surface Impoundment

Landfill

Waste Pile

Land Treatment Unit

Container Storage
Area

Above-ground Tank

In-ground Tank

Incinerator

Class I and IV
Injection Well

Release Mechanism

o Releases from overtopping

o Seepage

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

o Migration of spills and other rele~ses

outside the containment area from
loading and unloading operations

o Seepage through dikes to surrounding
soils

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

o Migration of spills and other releases
outside 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 Spi 11 s from coupling/uncoupli'ng
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 Spills from waste ~andling opera
tions at the well head

* The two remaining solid waste management units; waste transfer
stations, and waste recycling operations generally have mechanisms
of release similar to tanks.
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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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a An understan~in9 of the primary mechanisms by which the
releases may occur from the unit and the potential for
this telease.

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

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

1. Unit design...........
The design tactors of the unit. including its capacity and

dimensions, can indicate the potential for a sol1 release. For
example, an undersized above-ground tank will be more susceptible
to overtopping than an adequately sized unit.

Features designed to reduce or eliminate release should also
be considered. Some features are better able to eliminate releases
than others. A triple-lined landfill with a l.achate collection
system will be less prone to subsurface releases than a single
clay-lined surface impoundment.

2. Operational history

The investigator should evalu.te the unit's operational
history for information which indicates that a release may have
occurred. Operational factors that may influence the potential
for a release inclUde:

o

o

The length of service life of the unit. Older units will
have a greater potential for a release. particularly due
to failure of liners or control equipment than newer units.

Operational status (Active. inactive. closed)

o Operational procedures such as proper.maintenance. regular
inspections and records. A well maintained unit has less
likelihood of leaks, spills or equipment failure.

3. Phlsical Condition of Unit

During the VSI. investigator should examine the units for
evidence of releases ~r characteri~tics that could cause releases.
For example, when exa~in1ng a surface impoundment, he/she should
determine wh!ther the earthen dikes are structurally sound and
capable of preventing releases. Cracks, slumping. 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.

around the toe in the dike ~IY show evidence that the unit's
condition ~'Y caUSe releases to the surrounding soils.

B. Waste Characteristics,

The investigator should Itte~pt to identify the wastes
originally contained within a SWMU or group of SWMUS during the
PRe In the RFA. the investigator should try to connect informa
tion on waste types. unit characteristics. and evidence of soil
contamination to demonstrate the likelihood that specific SWMUs
or groups of SWMUs have released constituents to the soils. This
section describes technical factors to consider when identifying
waste characteristics relevant to soil releases. It also discusses
physical/chemical properties that affect the release ,otential
of wastes and their subsequent transport in soils.

Information on wastes is usually available in Pa~t A permit
applications. inspection reports. and facility operating records
reviewed during the PRe The investigator should compile specific
information on' waste characteristics in order to assess not only
the potential for a release to soils. but. also to identify the
chemical form that the hazardous constituent might take tn the
soil environment. and to determine if I contaminant found in a
soil release can be expected to migrate to other media.

Constituents tend to migr'lte in different forms an.d at dif ..
ferent rates in the soil medium. depending upon their properties.
Some Appendix VIII constituents are insoluble in water and bind
tightly to soil particles. thus minimizing their migration poten..
tia1. Therefore, it is important to evaluate I waste's' "mobl1ity
in order to determine its potential for dispersion in soils Ind
its tendency for transfer to other media. Releases of org.nics
may behave very di fferently than metal sin tihe soil envi ronment.

Hazardous metals and inorganic! (e.g •• arsenic Ind cyanide)
may be relatively mobile. Other inorganics and metals (e.g ••
lead) are less mobile depending upon the pH of the wastes, and
the ligands available in so11 for complex formation.

The mobility of organic constituents can be expressed
quantitatively by the sorption equilibrium constant (Kd). The
value of Kd depends upon the organic content of the 5011 and the
constituent-specific soil adsorption coefficient (Koe ).

The investigator will seldom have access to information on
organic content of sofls at a 'acility; instead it will be more
useful to estimate the relative mobility of a constituent as
expressed by Koc • kOt values have been calculated for only a
small set of hazardous constituents; however. the octanol-water
coefficient ~s expressed by (Kow), can be used as an indicator of
Kd. Appendix E presents Kac and 10g(Kow) values for most consti
tuents of concern. Because these values are log values, chemicals
with kow values of more than two can be considered relatively
immobile. Values less than one are considered t~ be mobile.
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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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The volatility and ~1odegradabi"ty of constituents can also
be important in identifying whether contaminated soil can act as
a transfer medium. For example w highly volatile components of a
past release may no longer be present for detection 1n a sampling
~rogram. Readily biodegradable components also may not be ~resent.

although certain degradation pro~ucts may indicate that a release
has occurred. .

c. Pollutant ~i9ration Pathways

The investigator should evaluate during the PR available
information pertaining to potential 5011 migration pathways at a
facility. ·Contam1nated soils can transfer chemicals to ground
water by leaching. to surface water by contaminating run-off. and
to air by the suspension of contaminated plrt1cula~es. This
information will playa major role in identifying the potential
for intermed1a transfer of releases during the PRo

The identification of migration pathways associated with
soil releases w111 be most important when the so11 is being
evaluated as a transfer·medium. Basic to any evaluation of
pathways for soils is the assessment of stte geolog" sotl type.
and climate. This evaluation relies on standard information
usually available during the PR for each site. The primary
climatic effect that should be determined is the annual rainfall.
Sites located in regions with high annual or seasonal precipitation
will have a greater potenttal for releases to spread thrQugh the
sailor to the other aqueous media. Conversely, very arid regions
may be susceptible to wind-borne di$tribution of contaminated
5011 particulates.

The investigator should evaluate the site's topography and
look for low lying areas where spills may collect. He/she should.
also estimate the proximity of the unit in question to surface
water, particularly locations within flood plains.

The underlying geology of a site should be determi~ed in
order to evaluate the potential of s011s to transfer contaminants
to that medium. Soil characteristics that are to be evaluated
are dependent upon underlying geology.

The determination of site-specific soil characteristics will
be useful When determining the,1mpact of a potential 5011 release.
Soils are characterized by particle size, ranging from 'arge sand
particles, to silt, to the small clay colloids. Loams are sofls
where these particles are found in various percentages. Releases
will be distributed through sandy soils more readily than through
clays. Clays usually have an associated attraction for certain
chemicals since they are weakly ionized.

The organic content of soils will also affect their ability
to bind or biodegrade certain chemical releases. This informa
tion is available for most sites from USGS or State Soil Conserv
ation Service 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?

along with the .ap. General information will often be included
on the depth of • soil layer.

o. Evi dene' of a Re 1ease
I ..__U _

During the PR, the investigator should examine available
sources of information to identify evidence that constituents·
have been released to soils at a facility. The investigator
should evaluate both direct and indirect evidence of release
during the PRe Chapter Two outlines general considerations on
look i ng for evidence of ,rel eases.

The VSI is p.rt1cularly useful for identifying releases to
soils. Stressed vegetation can indicate the likelihood of a 5011
release. Direct evidence of soil releases includes:

o Evidence of oiliness or slick on soils; and

a Discoloration from backgrou~d soil color.

Direct evidence of a release may also include official
reports of prior r.lease incidents, such as • major tank leak
onto the ground. Indirect evidence of a release to soilsm~y be
provided by ground-water monitoring data tha,t show cont.•mination.
When the investigator identifies indirect evidence of this type,
it may be possible to determine the source of' the release by
evaluating the pollutant/soil migration pathways and the waste
characteristics at the facil1ty. 5011 samp11ng data may ex1st at
some fac1littes, although this will not be likely, si~ce there
are no requirements for soil monitoring.

There are likely to be instances of soil contam1nation that
cannot be linked directly to units at a facility. Areas that
were used to handle wastes in the past but are now unused may
have contaminated 5011.

E. Exposure Potential

The investigator sh~uld evaluate available 1nformati~n on
the location, number, and characteristics of potential receptors
that could be affected by releases tosolls at the facility.
These receptors include human populations, animal populat1ons
(particularly any endangered or protected spec1es), and sensitive
environments.

While it i5 not within the scope of the RFA to estimate the
risk associated with a release to soils, it is 1mportant to iden
tify any potential for direct exposure to the release. Informa
tion on the potential for direct exposure include:

o The security of the facility. Is access to the site
prGvented by adequate fencing or barriers?
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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.
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o The proximity of the unit/facility to children. specifi.
cally to schools and play grounds.

If the migration of chemicals from soil releases to other
media has been identified. the sections in this Guidance on
releases to those media should be refered to in order to determine
exposure potential to constituents released and trans~ered to
other media.

The investigator should evaluate the severity of the release
to soils along with the potential for direct exposure. If recep
tors are currently b~1ng exposed to highly contaminated soils or
have a high potential for being exposed. the investigator should
consider recommending immediate corrective measures to limit
access and direct exposure.

F. Determ1nins the Need for Additional Sampling

The 1nvett1gator may not be able to determine whether a
release to soils fro.m the unit has occurred. s1~ce existing data
may be unavailable or insufficient. In cases where historical
information and visual observations are not adequate to determine
if a release from a unit to soil has occurred or is likely to
have occurred. he/she should consider whether additional sampling
and analysis would help make a determination. In thfs section,
we present: <

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

(2) Factors to consider in sel~cting sampling parameters;

(3) An example to illustrate this discussion.

f. General Information on Determining the Need fpr S,ampl1ng

. Soil sampling during the SV will generally be confined to
surface soils or to shallow coring using hand equipment. Because
of the relative ease in obtaining 5011 samples, in some cases,
soil sampling may be used to obtain information on releases to
ground water where existing wells may not be adequate and new
well placement is beyond the scope of the RFA.

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

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 nearby drinking water wells
located apparently downgradfent. Sampling data would
reveal presence of and types of constituents in the soil.
which if positive could trigger additional ground water
investigations.
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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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o 6ro~nd-wat.r data downgrad1ent from an above-ground tankindicates contamination from its wastes. No record ofI sp11l.~fst$ and the unit appears structurally sound.how.Ye.r. the 0 bse rYed eon tam 1nat 10 n sh0 u1d have m19rat edto the ground-water through the soils.
o Drainage patterns show that runoff from a landfill tendsto collect in a low lying area. Constituents expected tobe released sorb to soils and contamination of the runoff can be verified.

2. Selection of Sameling Parameters
Knowledge of the wastes that may be potentially released froma unit is the starting point when identifying sampling parameters.However. many SWMUs have incomplete or no data on the wastesdeposited over time. When little is known of the wastes managedin the unit. GC/MS scans for volatiles. acid extractables orbase/neutrals become a good starting point when selecting parameters for analysis in soils.

Metals are also of concern under RCRA. If a waste source ishazardous due to EP Toxicity, the metals of concern Ire a smallersub set: a r sen 1c. bar1 um. cadmi um, 1ead, mercury. $ e1en 1um, andsilver. The following metals precipitate readily u~der many,.naturally occurring conditions and may be detected in 5011 anajys1s: cadmium, lead, nickel and zinc.

The volatile GC/MS scan identifies chem1calsthat are characteristic of solvents and l1ght,r petroleum products. Becausethey are volatile, they can evaporate from soil releases fnto theair. Evidence of these chemicals may be difficult to obtain inolder releases.

The acid extractables (i.e., phenols) may be present inheavier petroleum feed stocks and certain industrial processes(e.g. pentachlorophenol from wood preserving). Phenol ,and themono-halogenated phenols biodegrade tn a soil environment.Pentach 1oroph eno1 1s very pe rs 15 ten t •

Base/neutral compounds can often be found in wastes fr.omindustries such as the plastics and synthetic fibers manufacturers.The pesticide ·scan identifies pesticides that are found in pesticide wastes and products from the agr1chemical industry. ' .
All monitoring data should be coordinated with the unitspecific information available on the potential for c~nst1tuentsto be released to soils and the investigator's professionaljudgment.
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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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III. COLLECTING ADDITIONAL SAMPLING INFORMATION IN THE SV

This sectton presents technical information related specifi
cally to the soils medium to be considered when collecting addi
tional sampling information in the SV. Accordingly, the informa
tion presented here should be used to help the fnvestigator meet
one of the primary goals of the SV:

o To collect additional sampling information to fill data
gaps identified in the PR and VSI.

For eac~ sampling method discussed, this section describes:
1) general situatfons where it is appropriate to employ a specific
technique, 2) technical information on how to conduct the sampling,
and 3) specific detafls to be considered when evaluating the
sampling results. This section does not provide the actual SOPs
on the sampling techniques. However, it references relevant
manuals.

The choice of appropriate sampling methods will have a large
impact on the cost and usefulness of the SV. The investigator
should be confident when developing and reviewing the sampling
plan that the procedures chosen will meet the obSecttves of the
RFA, while not resulting in the collection of unnecessary data.
We discuss soil sampling at surface, shallow depths, and special
cases where deep samples are warranted.

A. General Information on S,'ectips Sampling Locations

The investigat~r should use best professional judgment in
determining appropriate locations for soil sampling. During the
visual site inspection, pertinent topographic features should be
located. These features include drainage patterns, fill areas,
erosional and depositionals areas. Any surface run off, seeps,
springs and the proximity to surface water and wet areas should
also be noted. Releases from a unit will seek the lowest area.
Such low spots may be depositional areas for any released chemicals
and would be the best location to start any subsequent sampling.
Topographic maps are helpful. Strategically locating the sampling
areaS should minimize the number of samples necessary a J the
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
generally completed by using surface samples and hand equipment.
Surface soil sampling should be conducted in depositional areas
since these areas tend to have higher concentrations of released
constituents. This is valuable for the screening function of the
RFA, but these levels are not indicative of the overall area
conditions. The extent of a release will be determined under the
RFI.
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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.

The depth of the sam'pl. (e.g., surface, one foot belowsurface) should be recorded in a field log book. When identifying metal COn$tttuents from a release, it may be important toconsfdtr toil type s1nce many have natural background levels ofcerta1n h.avy metals.
~ .B. Sa~mRHnJMethodolo.s.x and Evaluation of Results

S011 sampling will usually be done using hand equipment suchas stainless steel spoons, scoops, shovels o h~nd auger and $malldiameter push tubes. This equ1pment is available for samp11ng atshallow depths; however. when s011 is difficult to penetrate,even shallow sampling may require power equipment such as augers.Shelby sampling tubes or thin wall push tubes can be used by bothhand and powet eqUipment. Stainless steel components are recommended for these tubes. Soil sample.s are extruded from the tubesfor log gin 9 and for selee t 1ve samp 1i ng• T!\ e tube s can a1so becapped and sent directly to the laboratory f~r analysis.
Surface sampling of soils can be done wtth a stainles. steelspoon or scoop. Grass, leaves and other debris should be scrapedoff the surface pr1qr to sampling. Shallow samples can be collected by digging a hole with a shovel or post hole digger. thenremoving all loose sol1 from the hole and sampling with a stainless steel spoon at the des1red depth. For den~ely packed soilsor deeper soil samples. a soil aug'r mal be u~ed. The sample i$extruded and 100 to 200 grams of the sample f~ transfered t~ a250 ml contatner. A label is attached with required- informationand the dew>th of the sample, and its locatton. is recorded 1.n thefield logbook.

Sol1 samples are collected in wide-mouth glass j.ar.s equippedwith Teflon-lined screw eaps. These samples require no preservation or refrigeration. Tape .the l:id securely and mark withcollector's tnitials. Carefully pAck the samples with the approertate chain-of-custody forms. Chapters s1~ and seven of the'Revised Draft Protocol for Ground-Water Inspections at HazardousWaste Treatment, Storage and Disposal Facilities" October 1985,are. good reference fo~ these soil sampling techniques. Characterization of Hazardous Waste Sites .. A Methods Manual. VOlumeI I ~ AVI11abTe Sampt 1ng MethodS is .150-. gooa reTerence for moreditaTl on s011 sampling-techn1ques.

If it is necessary to sample s011s at depths greater than 18inches. sampling with power equipment can be done. It may beimportant to sample at lower depths when the release is verymobile and not of recent occurrence. The investigator may suspectthat the release has moved several feet below'the surflce andthat surface sampling may no longer show evidence of the release.Split barrels or piston-type samplers will be most useful inthese situations. These methods are based on ASTM 01586-67(1974),"Method for Penetration Test and Split Barrel Sampli~g 0' Soils·.and ASTM 01587-74, Thin Walled Tube Sampling of 50115.
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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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The s,..plinl. of 1011 s at depth s greater than 4 feet can beaccomplished by the use of test pits and trenches. The size ofthe pits and trenches will vary, but should be large enough topermit the entry of personnel, under strict safety requirements.The excavation of the pits 1s performed most commonly by a baCkhoe. Because of the equipment 1nvo' 'ed, sampling from a pit IAillseldom be appropria-te in the RFA, a lough this method may bttapplied in certatn circumstances when it i5 valuable to make dvisual in situ inspection. This technique may be applied insituations where the investigator suspects that the release maybe in pockets distributed both horizontally Ind vertically throughout the soils, and may not be detected readily by sample borings.
Once the pit or trench has been opened, it should be stabilized by sloping the walls or by the use of shoring material.Sampling then occurs at designated spots by using scoops, shovelsor hand augers. All pertinent information on pit location andsample location within the pit should be recorded in the fieldlogbook. Photographs are a valuable aid when identifying t~eexact location of a sample within a pit or other subsurfacevisual evidence of contamination.

The exact depth and construction of a test pit should bedesigned by a field geologist or s011s scientist •. Sufficientspace on site should be maintained for placement of removedmaterial. After sampling. backfill material should be returnedto the pit under the direction of the field geologist or soils.scientist.

rv. MAKING A RELEASE DETERMINATION

The final task in the RFA is to make determinations of releasepotential throughout the facility and to make recommendatfons forfurther action to address potential releases. This sectionsummarizes information that the investigator sh,lld c~ns1der whenmaking release determinations for the soils meOI~.

Chapter Four presents the general procedure to be followedwhen making release determinations at the end fo the RFA. Thisinvolves:

o Evaluating sampling results from the SV;
o Integrating facility information gathered in the PR,VSI, and SV to determine the likelihood of release at thefac11fty; and

o Making final recommendations concerning the need forfurther investigatlons.

The investigator should rely upon his/her best professio'naljudgment and available information when making determinations asto whether or not contaminated soils 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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threat to human health and the environment. Further investigations
should be reqv1red if it is determined that exposure Of receptors
is occurring or 15 likely to occur through direct contact with
contaminated s011s. or if there is I likelihood that contaminated
50115 are causing contamination of ground water or other hum,n
health or environmental problems.

Exhibit 9.2 is a checklist that should help the investigator
evaluate specific factors to identify releases to soils and to
determine the ef'ect on human health and the environment. When
identifying releases, the tnvestigator should consider the series
of characteristics described in the chapter and highlighted fn
the check 11st that determine the potential for releases to soil
from units of concern. These characteristics include: the unit
type (e.g., above ground tank), the unit's conta1nment systems
(e.g., liners), and the unit's design capacity. Also, factors
such as the unit's age, condition, the quality 0' its operating
procedures. and whether or not the unit hi. a record 0' compliance
problems may indicate the potential 'or a release.
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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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EXHIBIT 9..2

CHECKLIST FOR RELEASES TO SOILS

Identtfy1ns Release~

Potential for Soil Releases from the Unit

o Unit type and design

.. Does th~ unit type (e.g •• landbase~) indicate the potential
for release?

- Does the unit have engineered ltructures (e.g., liners,
proper construction material) designed to prevent releases?

o Unit operation

.. Does the unit1s age (a.g., old unit) or operating status
(e.g., inactive) indicate the potential for release?

.. Does the unit have poor operating procedures that 1ncreas~

the potential for a release?

o Ph y sic a1 cond1t ion

.. Does the un 1tis ph" s 1cal cond i t i 0 f\l indicate the potenti a1
for release (e.g., lack of structural integrity)?

o Site characteristics that affect the ability f~r 5011 to act
as a transfer media

- Is the soii particle size large (e.g.~ sand) such that the
migration of releases through the 5011 can r~ad1ly occur?

.. Is the 5011 high in organic materia~ that may e1th~r bind or
biodegrade certain chemical releases?

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

.. Is high annual rainfall characteristic of this climate?

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

Is runan and runoff from the unit controlled?
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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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IIA INfORMATION SOUlCES

1. lCU &OUre..

1. femt ""UNtloa.

~~:t A aoClflcatloft8 and Part I appllcatlona for peratt. contain a .laabl•
•~unt of lafor-attoa on the feclilty de.i,n and phy.ica1 characterl.tlc. of the
8urround1nc ar.a. TIll. iafor_Uoa wlll .oaet1... apply to both unr"ulat.d
r.1••••• fro- r.cul.ted unite end r.l••••• from uar_sulated (·old W

) unit., .nd
.hould pro"e invaluable at .any faellit!•• in &lse••ln, the potentl.l for old
unita to coftta.inate ,round vater. If the faclUty 1••e,ldng only an above
~round .tora,e faclilty perait, howev.r, the perMlt appllc.tlon data ..y not
provide web lQ!onution u.eful in e"aluaUna .n ·old" l.ndfill.

'.rt • appl1C.tloM .y not charact.ria. the lover aquUer. 1f the,. are not
connected to the uppemolt aquUer. If the .pplication data ar. in.d.quate to
propedy •••••• the l..,acts to ground water, the lnforuUon uy aeed to be
de"eloped throulh other .aurc•• dilcu"'d lat.r.

In .ddition to rele"ant data on the facilley •• a whole, tbe ,eratt applica
tion al.o pro"ide.:tnfomation th.t can b. u••d to ."eluate the pot.nUal for
unregulated r.l••••• fro. r'Jul.ted uniu, .pedUcall1 .urf.ce vat.r and air
relea.es. MOlt of the pertirtent d.ta; relate to the de.iln and uiat.unce of the
uni t will be cont.ined 1n t~••pplication. 'art I pe1'1l1t .ppllcation for land
di.po••1 faciliti•• vlll al'b p~o"ld. information on whech.r actual r.l•••••
ha"e occurr.d.

It is l.,ortaat to e"aluate well plac...nt when r."i.~ftI ,rouad w~ter

1l0nitori ng eI.ta for regulated volt8. In lOll. ca••' the locatioa of nieting
ao~ltorins vella ..y mak. it difficult to deteraine if contamination re.ulte
f~o. the regulated unit, an unregulated unit, or both. leviewof the analytical
data !BUst be coupled with data on well location .nd grouad water flow to po.i
ti"ely identify the .ource of the ob.erved rel•••••

The Re~lon.l offie.s and/or the State offic•• wlll have cople. of the
peralt appllcations for the f.ciliti •• within their jursldictlon.

2. RSI 13 Subal••10n (SWHU ".pon••'

The data submitted in r••p0ft8e to the Reautbort••tion Statutory Interpreta
tion (RSI '3), dated 'ebruary 5, 1985 fro. Jack W. McCraw, ahould provide lnfor
Illation on the type and location of SWMU., and infor_tion on tbe quantlU.. and
type. of wa.tes disposed ln the SWMU.. The•• 8ubailllon., howe".r, ..y be incom
plete or inaccurat., and should not be re11~d upon aol.ly to lelentify and charac
terize same. In uny ca.e., the owner/operator wu unclear which unit. to
consider SWMU., and the hi.torieal information on waete' dl.po.ed in the..., not
have been r.adi1y a"ailable to the owner/operator.

The SWMU response will be ~"aileble to Regional RCRA peraonnsl.
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3. Coull_C. Ina,.ct1on Bearta/Intonation trOll Infor;ce.nt 0l'd~r!

CoIpllance Iftlpection leporta are availabl. tor ao.e ICRA taclllt1•••The•• repo~. contaln u.eful lnfo~tlon on .ite ..nalement practic.. , .anltorlUi data, aDd ualt conditione and abould belp in identifying probl.. unlta aadreleue, tOI' , ••lbl••a.,.11.. Coaprebenalv. _dtorlq evaluation (CHE'.) ,which e.alua~. pound water IIOlll1torlng ay.t•• at the faclUt,••, provide anindlcatlon of whether pdor r.l••••• have oceuftu at tbe faelHty. 'reqU4lntviolation. of operating .tandard' .., lndicate p~ior l'el.~••s •. ao.. lelA inspection reports viiI contaln detailed Infor..tlon on the ..nag...at practlc.,at the facllit" auca••tin, the wa,te• .cat likel, to be found on alte.
Intorc...nt actloQ8 at f.cllitle..., reault 1n enforc...nt ordera. Ieport. of the•• actions .., provide u••ful lnfora_clon on 1'.1••••• at • elte.In ..n, ca.e., the lnv••tl,.tor .ay be .ble to obt.ln lntora-tion on unre"ulat.dunit. fro. r.ault. of lnv••tl,.tione requlred In enfor¢...nt .ctioDl.
Th••e report. will u.ually be kept on flle In lellonal aad Scat. ottic••with juriadlction ov.r the facillty.

4. Expoe,"!,. Infol'Utlon lePOJ:t

The 1984 Ra.ardoUi and Solid Waate ...Q4aent. require owne~/oPlr.to~. to8ubeit an expoaure inforaation report (III) to de.cribe the likelihood of exposure r••ultine fro••aate dl.p08al activiti... Only factltti•••••k1CS oper.tin, perwlts for landfill. and .urf.ce i1ll)oundae"t. are required to ~ubait Ilia.
EIRa "111 be .vailable lat b,ton.l/State offic•• tor f.clUtie. witbin theirjuri.diction.

5. Oth.r leU Sourc••

Several additional ICIA ,ourc., uy provide useful inforuUon dunftl theRPA.. The•• aourc.' .111 all be on file at the le.1on/State ofUce tor facil1ti~. witbin th.lr jurisdiction.

o liennial report
o 0,.rat1n, 101
o lelA valte .anif.st
o Rotie. to loeal authority
o ACL r.qu•• ea

II. CERCLA Sourc••

1. CERCLA PA/SI Repgrtl

Al~.t 15 percent of the [aciliti•••eekinl leRA Part I permit. bave racei.ed CBRCLA irblpeetlons. Th.ft eite il1lpection r.ports for th••• taciliti••can provide a considerable aaount of lnfor..tlon on faciltty and uoit d••tinand ..a81...ot, wa.t. characterization, and pollutant di.per.al pathway.,particularly tor SWU. and inactive unit.. The, uy al.o have liaf.ted tnfol'1MtiOD about t.rget populations. The exact a.ount of informatioa protid•• Ineach report will depend on the .mount of lDfo~tion avail.bl••t t~ ti.- thereport wa. co~leted.
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'ftltIClICLA II I'.,.n 1. llkel, to provld••qt' lnlo1.'1Htlon tor CM folIo"","tea caeelO",a• 1

o faclltt, ...tlft,..ft&,...nt p~ctlco.
- t4,l:t.. of swnu operatlo... , faclUt, 1&\yout.
- DI....tn of conditio. of identifi.d SiKU.; aad-- DMlp ,,.c1flcatlolU1 for swm. (when a.allabl.).

o Vut. curaot.ri'tie.
-- T1Pe'" quantit, of ...te r.c.l.~ to the extanc knoWD

o 'ollueaat dl.,.r'41 path_a,.
- ••1,tlca1 data on "ob.erved 1'.1....... fro. the 'aclUe,;-- 0.01011, topo'l'a,h" hydI'0I0010". oli..C. of the ar.a (if unit could.....lo..ina to ,round "at.r);

Cl1..clc data (••,. pr.clpicatioD, wind d.ta). and.. raeilit, toposraphy al it r.lat•• to .urlaco draina,. patt.rna.
o "c.ptor charlct.ri.tie.

Sl., aad characted.tic. of a••rb, populatiou aDd .....lti•••nviron..nt, pot.atial1y expo.ed throu.h atr, .urf.co ~.tor, and ,round"at'l' I'out•••

In addition to r,vl,willl the fin.l SX r.port. the "l'.oftcoacluctl_ t;'he lCltAprelillinary nt .bould lleo eu.1M the CllC'LA .U:. fil.. Th••• fil.aCOfltaln auppl••ntary infor_tion ua.d to ,.aluate the .it. uncl,r ClRCLA. th,••fll•• include .veh It... &II

o ri.ld 101 book for tho SI
o Trip report. for the 81
o Recorda of c~ntcat1on
o Mlac.l1aneoua hi.torleal data/report.

Except for the fir.t it••, the ••act contenta of the fil' will, vary d.pend1ns upon the type of infOrMation a.ailabl. aad the daea coll.ctioD procedureau••d at the ti.. of the CBRCLA SI.

Th. CllCLA PA/SI r.port, "111 be Oft fl1. ift the Supeduacl cll,,1I1on oflelional/StaC. offlc.a with juriadiction over the facility.

2. RaS DocUlMntaUon.

801M 'UbHt of the aite, that ha". uM.qone ClICLA PAlSI, ha.,. be.n .cor.dua1ns the _card IankillS Sy.te. (IllS). Infol'llatlon on tarl.t populaUotul Inda.natti•••"viron_nta .houlcl be a.ailable for .ach of the rout•• acor.d. The-o,t fr.qu.ntl, 'cored rout•• are .urf.c. vat.r and around "at.r. Thia doclla'ftt1M' ldantUy potential locatioM of concarn for the QA, tho...h it ., nothe cOlq)rehe.l•••

Th...,ional ClICLA procra. office. have copte. of all ClICLA RlS reportaand flla.
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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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3. C&1CL4. al,,. Itudio..

.,.in, .~ .ub..t of the .ita. th.t b••e be.n 11van .n RaS .core will h.v.
been .ubj.ct to • r....i.~ iftv•• t1••tion./f...U~ility .tudy (all'S). If '0, the.a
report. vill Cbar.cte~l•• 1n ,teat det.il: .tr, .urf.c. ".ter, ground v.ter and
.011 conta.tution....011 •• popu1t~tloae actually or pot.ntially aff.cted by
th••e r.1......

The Re,ional ClIeLA progr.m offic~. have copi.. of .11 CIICLA II/PS r.port.
and fil...

4. q~lcu. 10.31c)" Notification.

So...it...., bave information av.llable on. .alto. dl.po.ad of at tb.
facility fro. a CBICLA 103(c) notification, which provido. infora&cion. on all
reportable qualltltio.. III the early .ta.e. of the ClICLA prOlra., owner. or
operator. of "a.t...u,e..nt facUit1•••nd traftlportora vere required to
notify BPA of p.lace. where CBR.CLA hazardoul lublt.llce. bad been d1.po.ed. BPA
r.v1.w.d approxi..cely 9000 notification. r.pre••nclna .pproxi..to~y 2000
.ite., after ae~~~ntlnl for redundant r,portins. If the facility filed. ClRCLA
103(c) notification, alld 110 other .ource of lnfor.atloft i, &vai1able, thi,
aource ••y pTovlde • record of pa.t dl.po,.l o,.racio.ftI, .uah .. ltlfonMt10n on
type., locations and volgae. of ...te di.po.,d.

The revlever tbould contact the blional CBICLA coordin.tor to .ea if •
ClRCLA l03(e) notification azist. for the facility.

IIl~ Other 'aderal Environmental Proar•• Sourcas

1. RPDES Pemiu eDel Penit Applications

The National Pollut.nt Disch.rge Eli.illatlon 'rolr•• (IPDIS) ra.ulata, the
discher,. of all pollqtantl tllto the water. of the Unitad Scac... Mafty acv.
facilities also have NPDES per1l1ta for their valt,vater di.ch.t,.. , .nd will
have su~itt.d paratt applications and u.ually received p.~lt.. th••• par-it
applic.tiona .., provide a lar.e a.cunt of detail on the type. of "..c. 1811er.ted
at the facility, and some historical data on how the•••alte. "~e 41sPo••d In
the past.

The lllvelti.ator .hould contact the Reglon.l or St.te MPDIS office in order
to abt.ill copta. of pertinent pen,Ju .nd/o.r pewt appl1catioftl.

2. Clean Air Act Perait' and Permit Applications

So.. ICR.A f.ciliti•• will have air .sd••ion. requlrlus atationary .ourcs
controls und.r the Cle.n Air Act. The•• peraits and peratt .ppl1catioQl ••y
provide useful information on ".. te .eneratlon at the facility. The be,hou.e
e.t'lton control du.ts tro••oas taclllt!•• (e.g_, ••condery l••d ••eltin,
facilitle.) .re lilted b.zardoul Valt•• and .ust be dispoI.d itl accordance "ith
RC2A. The Clean Air Act permit. and permit application. should be con.ulted at
the appropriate facilitie••

The inv.,tis.tor should contact the Regional/State air per-tttlu. office
for information 011 permitting at the.e facilltie••
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XV. Other ?SiseallaneousSource*

1. Aarfal Photograph~

. +5

3. """'...........
YM .,.c '"fMC'••''' CoaIIl'ol Act (!seA) l'eaulate. the dbpa.l of PCI••ndPCB ..uS.... 111_ ..... the 1'••poulbl1ity for coecluctiq riCA la.opecttoMi ....... dclt ..... f.• ..-ctio. '1'011'''. In other ca••• , the•• in.pectiou.re collllueCICI"lt,'.dUf.'ft1lt unit witht" I'A. fSCA iupactl01l f11.. MY have...Iul elat8 ...... _dt .1llI where clt'POl.l •••tol'a.. of PCB. hal tak.n pl.c.at • ,.rtic.1f.r f.dUty.

fte OccupaUoMl S.f.ty .Dd ae.1th Ad1Iift1.tr.tlon (OSIA) l.apaetlon report•.., ldentlf1 cba t"•• of ..teriala han4l.d by a '.cillty .nd .., .1.0 e.t.bll.hwhether CM ~r or operator h••• hi. tory of .iol.tioa. Vlol.Uon hi.tode.ean indicate. f.dlit,'. propeuity for 1'.1••••• that _Iht be .uhject to correctt... action.

'01' lafo~tl0ft Oft rICA actlvlUe••t ,1 ,.dltty, the iDY••tll,tor .1'\Duldcontact the ".101l'.1 toxic .ub.tanc.. offlce. '01' talon.tion Oft OSHA {napeetioM, thl 1nv..t1,ator .bould contact:

Occup.stloul Safety fnld R.alth Ad11lftl.tl'.,tion. rMer.l ....nc' Prolr...202~523-6027
I

4. ~J!~..pt of DefeD" ID.t.ll.tlon ".coratlon hOlr•• tllP~ Ie,ort.
The Depart_nt of Def••e h•• been cOMuettftl _ .conacti.e action proll".at itl faetl1t1•• , IllcltJ.ed the Iat.llatlon ·...tol'.tJon '1'011'''. (lIP), for.pprosiaately ten ,e4r8. Tbtl '1'011''' .,•• d.veloPed to chal'acten•• 'ancl re••dtate cOllcaa1ll.tlonat DOD f.cIUtl•• , a. 18 11c1ar to 't;heSupel'fuftd pro,ra••The I1P pro,ra. 1, oq.n1a.d tllto four ph•••• 1 Ph••• t. ""leh 1••tal1.r tothe lFA; Phue II, wh1ch 1••11l11ar to • caleLA .....1.1 I....t11.tioa;PbaaeIII. which 18 81allar co .. ClllCLA 'e..tblUty Stuely; and Pha•• IV, which la thed.stlll/co.truct ph... of the '1'011'&••

All DOD faciU.el•• should h.ve .. eoapl.te" PhaI, 1 report., wtd.cl' will bevery u.eful dur1al the irA at the•• faclllt:1e.. Man, of th. fac11:1tl.. 1141'0 h.ve .. coapl.tect Pwe 11 rlport. which .,111 &1.0 be of.r.at ",. dur:1qthe IFA. lach branch of the arlled force. haa a ••parate offlc. coordinatlngtheir III work. The in•••elaator .hould contact the fol1o.,lna offic.. In 'orderto obtain copl,. of lIP rlportal

o U.S. Air 'orce: Occupational and anYlron_ntal R••lch lAboratory (OEm.)o U.S. Anty: U.S. Aray Toxic and ~.ardou. Maten.l,"ene, (USAftMA)o U.S••avY: .aval '.cillt1•• EDl1ne.r1q C....nd (.vRe)

IV. Other Ki.cI11anlou. Source.

1. Aar:1.lPhotoll'aphz

Aeri.l pbotoaraphy. e.pecl.11y hl.toric.l a.rla1 photoar.ph" can be avaluable tool ln a pl'.11..r1 at. Hl.torical a.rlal photo,raphy canprovlde the fol10v1Il' type. of inforlUtlon:

o 'l'ha location of p..t di8po.al unit8;
o 'l'ha location of 1'.1..... ;



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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o IY1"nce of ••ietlae o~ p.et ••••c.tlon .tr••• ;
a 'ot••ct.l rout•• tor conta.tftacloft al,ratlon;
o Location aM ftUllber. of tarc.t populatioNl; and
a Land u•• in the ar.a ..

A a_bel' of ICIA eit.. that vere evaluated und.r ClRCLA have had both
historical and recent a.rl.1 .urv.y an.lyet.. lb' RCIA reviev.~ .hould contact
hts/h.r r••ioftal coordinator for a.rial photolr.phy. Th••, coordinator. hav,
.ce••, throuch OID/IMSL!LV to .n lndex of .1te. that have had aertal photo
lTaphie .n.ly....

If .n hi.torical analy.t. and curr.nt overfll.ht do not _xi't. thi, can be
requeated throulh the reglonal coordinator. IMSL h•• a coaput.rized .y.ta.
which .ce..... the major .oure•• of ext.a.iv. aerial photography lncludlog
librarl ••• archiv". and the U.58 eeolo.ic Surv.y.. !MSL caa u•• thls to ord.r
copt•• of the pbotoSfaph•• analyze the photolraphl for r.lavant f••tu~. and
prepare a bound copy of the analy.ts. In _o.t c••••• hi.torical a.rial photo
«r.phy vill .ufflc. tor the purposes of the lelA RIA.

The u.efulna•• of current a.rial photolr.ph.i. IIOra !tllit.d. They _, be
able to identify va.ti"s of old dispo.al practic.s. current veseCattoD damage.
and .u~faee draina.s patterns. Inlrared photographs may be useful 1n identify
inR araas of 'trained vegetation. They can a1ao accurately locate target
pop",lat 10tUl! • Boweyer. IIUch of thb intonation .., be readily ascertatnable
from a visual inepection of the facility. Accordinaly. requests for overflight.
should be reque.ted only When th.re are no other source. of the data.

2. State/local vell pemits

Moat atates requira well drillera to obtain vall 10stallation ,sr.it••
This .ource, it .vailable. can provide the aost reliable information on the
numbe~ of households using well vatar in a particular ar.a. The.e office. can
often tdentify the aquifer fr01l which individual wells draw and the construction.
of individual w.118. including dia.eter. This 1nfor..t10n can also help in
identifying the clos•• t dowolr.diant velll that bave the appropriate well
construction eharacteristics for sampling.

This information is usually kept oa file in state envlronmental prORra.
offic.s. or a.y be found at county public vorka departments.

3. u.S. Geolollc Survey and State Rxdroleolosic Haps

The U.S. Geologic Survey (USeS) .nd atate leologic 'Qrve,. .., hava detailed
aaps characteriZing the hydroseology at locations of RCIA faclilti.,. Many of
thes. map. will Iuppl••ent the ground-vater characterization found in Part B
applieationa. and for storale and tr.atment facilities. 88y provide the m08t
available source of hydroleologie infor..tion.

The USGS also hal a ••rles of seololical atlas.e provtdln, data on leololY
and soil.. The•• map. c.n cover ar.a. a....11 a. one quadr'ncl. (a 7.5 ainute
a.p). which 1s approximately 6 by8 mlle.. Th.....p. can aleo provide data on
.oil, and rock types underlying facilities which may be h.lpful if data provided
by the applicant are incomplete or unavailable. Thi' may be especially useful
for evaluating larger facilities.
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USGS b,pdro101ical ..p. provld. lnfor..tlon on ,round "aCer yteld, .011tl'........iYit,. ... locaCt.. of USGS ...11. (~or I1Onltorina v'Cer 1."d.). nal.e". of .., ..,. •••i.t tbe r."i....r 1n uader'CaDdiaa the re1atloftlhlp b6t..enlaDd ullSt••• depth to sr•••aeer. location of Iround water recharll'.1.' P"valU... r..ioMI flow, ancI 11.'0"" vater dl.contlnuit1e. (If the ovneror o,.....tor bu aot 81read, pro"ided thi. type of lnforaaUon). Th••e up. areal.o available for .1"" .....11 a. 7-1/Z'.

Th••e ..p. can be obtain.d by contactiftl the loeal USGS office, or 1n chec••• of .t.te "p" the local .Cate .utvey offle••

4. U.S. loll Co~.ervation Service Soil Map.
U.S.,o.part..nt of Acriculture Soli COn8ervatlon S.rvice (SCS) office. ~p8011 type. and parae.billtie. at a re.olution ext.ndlna down to 2 acre. in .0••'ea.... Tha....p. typically characteri•••oil type to a depth of .1x feet, aDdthe backup intoraatlon u,.d to develop th.....p. .., evaluat. 80i1. to Ir••terdeptha. Thi. b.ckup infor..tion t ••leo availabl. throulh the local sese
S. ClMI ~Gr.2hlc.l Exposure Model1nISz.t"2

EPA haa .cc•••• through each of the r.gional office., to • co-putari."syst•• with the capability to identify the nu.ber of individual. within a@pec1fic rad1u. of a f.cility. This .,.ta. 1, read11y available aDd can provide~.11able info~t10n on population. pot.ntially at ri.k froa all' 1'.1••••••When coupl.d with clata on Iround u.e pattin., lt can also quantlfy tarlatpopulationa drinking Iround water.

6. Hunicip!l/CountZ/Citz 'ubite Health !lenci••

Municipal/county/city public h.alth al.neie. or depart..nt. can provide awealth of ialo~tion on the type. of unite located at a particular facilityand the .ast•• routin.ly received .t the Ilte. 1ire "raballa can prOVideIftfonuatlon on the nature of any Ure. or explosion, that have occurred at thefaciUty. Infonation on incid.nt, and. .lee ..nalJ6!1Mnt prnctic•• can a.,ile ind.terainin, if any 1'.1••••• have occurr.d or are l1k.ly to ~ccur .. • result ofpoor facility ..na,...nt. Thee••,.nci....intain their recorda aad fil•• fora nu_ber of yeara and eft.n provide the only otber .ource of lDfoNat1on o.n·old· unita. .

Iven if the•• fl1e. copt.in little information, .~loy... who h.ve workedwith the local a,ency or fire departunt for a nu.ber of yean, often know.lot about the .ite or Vher~ to obtain additional infor..tion.

7. Stace/County load Co~••lon.

Core ,a.,le, of aoil. and rocko underlylnl a propo.ed road ar. often.nalyzed dunq the engiuer1ng and planning 'ta,., of road coutruction.Recorda of th••• analy... ar. usually r.t.ined and available tbrouah .a.tSt.te/County road co.-1.llona. !bt, info~tion can provide u.eful data, wherenone or little .re otherwi•• available, to evaluate the poteDtial for conta.tnanc. to migrat. throu~h loill and ~round veter, and poaetbly to determine~r. to .a.,le. Thi_ lource will not be u••d routinely durlna the RrA.
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Uttlltlee .., be able to pr0914•••tr...ly rall.ble and up-to-d.t. popula
tion uta. '!'M, can tel,nttfy tlMJ QWlber of houe.bold. Wlinc pubUc w.t.r aup
p11.. , both Jro_ waC.r and a..rfac. vater. ft.,. ean alIa identif, the location
of public Rter ve118 and intak.a. '1'tlia infonation 18 n.c••••r' not only to
deterain. the affectad population but say alao belp ld.ntify p..libla 10catioDe
for ••.,linn. It will not ..8ually be n.e••••ry to u.. tbt. aource durlns tb~ irA.

9. Local Alr20rell!!atherBur.a...

2 Theae or.aailationa .ainta1n accurate hlatorical recorde of the local c11-
..te. ThiB info~tion is ••••nti.l in evaluatinc the pot.nttal en~ direction
that conta.tnantl could algrate through the .11' and the rat. that contaminanta
could _ilrate throu," the I~ound .at_r and- .urf'ce wat.r rout... Conta.inant.
can be expected to .tar.t. f •• ter through the ground vater 1n are•• vith htabet
precipit.tion. Wind direction(,) i8 ••••nti.l ln ldentifyins downwind t.rset.
for .tr r.l...... reaper.ture 1•••••nti.l to .valuate the propeulty for
.at.rial. to volati1i.e. The amount of ra1nf.11, a.pectallydurina peak periQds,
can a180 indicate the likelihood that contaainantl will .iarate overlaad to
surf.ce w.tar.

10 e !.atura11.C~ lBnvtroftMntal O1',ani.aU0t!.a

Local environ_ntal Il"0upa can provide lnfol'lll4Uon on the pr•••nce and
loc:atlon of v11d11l. sod endallJ(.red .peete... 'the, oftea bave Ieee•• to indi
vidual. or inforqation which can identify the neating _round. for aniaal••
They can 8180 identify any other aeneiti., anviroamenta.

11. ~1!}olee.

E.plo,.... at the facilit,. both current and fo~r, ..,. be able to prOVide
intora.tlon on f.cility d.'lsn aad IUnas....nt •• veIl .. lnfonat1on on the
types of .ute. r.ceived at the facility. It ..y bit difficult to obtain ",",ar
or operator perata.lon to intervi." current ••ploy.... ror foraer e.,107e••
it ..y be difficult to identify a knovl.dsable and raliable individual. When
Int.~t."ing fOr8er .nd current e.ploy•••• the inve.ti,ator .hould be aure to
understand the .mploy•••• motivation for providlng the Inforsatlon and .hould
find out why foraer 8aploye•• no loftger work at the facility.

12. Colle,e./Univ.r.iti••

The hlolOSY departaent. of local collela. and unlver.lti , have info~-

tion on the location of .elllitiv. environs.nta. In .... c STaduata .tudent
report, and publicationa bave car.fully mapped the locatioQ of ne.tins grounds
and migratory path"ays. Such .tudie. e.n be valuable 1n identifying the i.pact
of 1'.1..... on target environ_ntl. Th. ,.ology or asriculture departll8nts of
local eolles•••nd universities may have information charactari.i.. the local
,8010SY and hydrogeolo". ni. ean include .ap. of the ar.a and atudla. evalu
atlng the per.eabl1ltl.s of .oil••

13. lntervt with Local a..1dtntl. ,...
As a la.t re.ort, loeal r.sidents ean be a sourc. of tnfor-ation on •

facility. So..tl.... lonR-term r••ldent. know a con.iderable a.ount about the
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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

D-9

kl.ad of .,.ntl....."... at • '.clUt,. a. the em aftd a1llOunt of .ute
Nee1" at a 'ae:t.ltt,. Ie .e"....1, chl, 'Guree of intONation should be
.901d. to p..1Nftt _, ....... 01' ,nutu" alaN.

14. ac....~ ..f.r.ace Text.
liMo_fill. 11M. _ ..!I!!JI Ii It d .

Cbea1cal '.te .04 Tr••port Infor1l&tloft

1. U.S. I'A, water-lelated Invirou.encal 'ata of 129 Priority Pollutant.,
IPA-440/4-7t=029.6b, 1979.

2. U.S. IPA, AQuatic 'ate Proc.,. Data for Orl.nic Priority Pollut.nt.,
l'A-440/4-11=614, Dec••ber 1982.

3. Weut, I.C., ed., eRC Handbook of Cb..i.tg and Phldee, 611t ed.,
elle Pr••', 1981.

4. IC', Inc., Ll"ft, Superfu.!'d Public Health Ival,uation ~nual. Pr.par.d
for u.s. IPA, Offie. of laners.ncy and .....di.l I••pon.e, Dece.ber 18,
1985.

Grouad~W.t.r Rydr~logy and Monitorin« W.Il Conatruction

1. Preeze, R. AlI.n, and John Cherry, Ground.ater, Prentice-Hall, 1979.

2. U.S .. EPA, Office of Waste Progra.. Inforce.nt, leu GroWld-Water
"onitorinl T.chnical Enforcnent Guid.ac. DoCUMnt, Drait, Au«U.t, 1985.

3. Johnson Dlvillon, Groundwater and welle, 2nd ~d •• 1986.

Ia.ardoua Waate Site Characterization, S..pllftK, and ADaly.is

1. U.S. EPA, Invlronaental Monitoring Sy.c... Laboratory, Characterization
of llaaardoue WaIte Sit••-A Methode Manual. Voluae I-Si~.e. Inv.".dlatione,
~2~~ U.!"ailable sa,.e1,,1ftl

d

Methods.and Volume IU. Available Laboratory
Analytical MethOde, IPA76oo74-84/075, April 1985.

2. U.S. EPA, Office of EMergency and a.••dial R••pon•• , Guidance on
I••dial Investilattena Under ClleLA, Kay 1985.

3. U.S. EPA, test Methode for Ivalutius Solid Wast•• Ph%!lcallChea1cal
Method., BPA 5W-S46, J~ly 1982.

4. Standard Method. for thee Exaain.tion of Water and Walt••ter. 16th
Id., American Public Health Aalociation, 1985. .•

Per'onal Saf.ty

1. Aaerieaft Conferanee of Governmental Industrial Rygieniets, !breehold
Limit Value' and ItoloBlea! Expolure Indice. for 1985-86, 1985.

1-9



Edison, NJ. 1984.

.

2. Hatloaal laatituta of Occu,.~10nal Safety ao4 R.alth/Occupati~nal

Safety ~ft4 Health Adainlatratlon. NIOIU/OSHA Pocket Guide to O'em1cal
Ba.atda, U.S. eo••rn.-nt Printing Offiee.---..r..-.'_

3. U"S. IPA, Office of &.erlenc)' and. h ••dial ae.pone•• Standard Operating
3.~ety Guid••• Edieon, NJ, 1984.

TOXicological Propertl.e of Ch.llice1.

1. Sax, Irvin., ed., D.n~~~~. Properties of Induatrlal Materials, 6th ed.,
Van Nostrand .einhold, 1984.

2. NaUona) Institute of Occupational Safety and ae.1th, hSiatl'l of Toxic
!tfecce of Cheaical Substance., U.S. GOYernaent Prlntlnl Offic., (annual).

3~ Clayton. G.D. end r.E. Clayton, Patty'. tnduatrial Blliene and Toxlc~oll,

3rd ed.,Vola. 1-3, Wiley Interaci.nce, 1919.

4. IC', Inc., Draft, Superfund Public Health E.aluation Manual, Prepared for
u.s. EPA a Office of Eeorgeney and Relledial leapona., Dece.ber 18, 1985.
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p4krrtiithas
Provide a

c-l

De8r Sirs:

As we have discussed in out re~ent telephone conversations, the
Plant has been selected b1 EPA as a subject for testing EP.A 9 8 draft $Cuidance,
RCRAF~d.l.1t!.Aa.e••_nt Guidance. The preliminary ••aess"ent (PA) is the
first phase in the process of determining wh~ther solid waste aanagement units
(SWMU's) are relea.-tng hazardous constituents to the environment and require
corrective act ton.

After reviewing EPA files on the Plant, a liat of questions
regarding additional information has been developed. It 1. anticipated that
the requested information exi~ts in your files. An attempt was made to keep
the requested information to a minimum in order to avoid impacting your effort
in preparing the Part B application.

The following lnfo~atlon 18 requested:

1. Provide elevations of all SWMU units and/or identify the lOO-year floodplain
for the enti~e fACility property.

2. ProV'ide llny available information (dates o quantities. maeerials. locations)
on past spills in the production area.

3. Spill tanks are shown on Figure 8-1 of submittal. but are not
mentioned 1n the text. Explain the purpo8e of the tanka and provide chemical
information on the material atot"~d in the tanks.. If this unit does not fit
the definition of a solid waste mana~ement unitt explain why ..

4. For the New Trash Incinerator (Unit I.A.,. indicate whether a permit has
been issued by the . Air Pollution Control Board. Provide a
copy of the permit f.f 'ft Mha'$ been issued.

5. For the Waste Treatment Sludge Incinerator (Unit I.C.), provide the start
up date and planned closure date. De8crl~ plans for treating o~ disposing
of sludge after closure of the incinerator.

6. Por the Waste Treatment unit (Unit ). provide the following:

i) A description of the modif1cation~ in plan ~perat1ons which. when
combined with amendments to the hazardous waste regulations,
h.ay~ rendered the wastewat~r non=hazl1['dous eince November 1, 1983 •

.u.) The r-tart-up date for the odginal wastewater treatment unit (the
H pre 1182" uni t). and any a:w:d..b.b1,e description of wa8t~wuter treat
ment and ~ludge d18po~al prior to thG start-up of this unit.

1 ii) Any available data concerning the hazardous constituents present in
thl!! sludge from the wllstewater- treatment plant unit erial:' to November
I, 19838

C-l
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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

7. For the Wa.te lecyelinl Operations (Unit 4), provide the following:

i) A .ap sbowing the loeation or each recycling unit and as.ociated
8torase tank and plpitlJt. The aap should be on a scale of one-inch
equal to not .are tban 200 feet.

Ii) An explanation of disposal and/or treatment of re8idues for each
reeyel1ng unit.

B. Provide the exact locations of the land farm areaa and d.. llneate boundaries
where p08~lble. Clarify how many land farm areal bave been used in the past.

9. Pr~vlde any available information on the chemical compositton of the sludKe
that has been applied to the land farms in the paat.

10. For the Storage Tanks (Unit 8). provid~ the following:

i) A may show1nR the location of each tank and associated piping. The
eap should be on a SCAle of ~ne-lnch equal to not .are than 200 feet.
A map combining the Waste Recycling Operations (Unit 4). as requested
above. with the storage tanks is acceptable.

1i) For each tank. indicate if any secondary containment exiats. A ~ye8"

or rino~ response will suffice.

iii) Oescribe the leak test performed. frequency and date of last test for
each tank.

iv) For each tank identified as haVing been found to leak t provide any
available information describing the approximate period of leakage
and esti_ated volume of leaked wastes.

v) For the tanks identified which may have been used in the past for
solid waste storage. indicate which tanks are underground. elevated
or at surface level.

11. Clarify how many landfills exiat or have existed at the facility. Delineate
boundaries of each landfill (where possible). If any other landfills are
identified. describe what materials were diapoaed of in these landfills.

12. Provide any available information (dates. quantities. materials, locations)
on past spills at the facility that were reported to the National Response
Center (or the . _ Depa'ttl'G~nt of Health) •• required under CERCLA~
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GUIDM@ (3?3OIjTAINING ACCESS T(I

A R(X.AFACXLKTY IF ACCESS ??(M

A SITE IWESTIGATION IS I)ENIEII

..

APPENDIX D

GUIDANCE ON OBTAINING ACCESS TO

A lCU FACILITY IF ACCESS FOR.

A SITE INVESTIGATION IS DENIED

[SOURCE MATERIAL FROM: U.. S.. E ..P.A.. RAZAkOOUS WAST! GROUND
WATER TASK FORCE, "UVISED DRAFT PR.OTOCOL FOR GROUND-WATER
INSPECTIONS AT HAZARDOUS WASTE TREATMENT. STORAGE AND
DISPOSAL FACILITIES", JUNE 1985]
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CUIDUa O' OItAI)ltNC ACCESS TO A lCL\ rACILIft--~---
rol. A stU IMVlSTlGATION IF ACCESS IS D!~IED

It an luv••tllator 1. denied ace••• to _ facillty to conduct a ,iee Layesela_cion,
the follovlDI procedural It.p• .u.c be folloved.

Upon Denial of Acee••

1. Upon denial of acces., thoroulhly docu..nt the evenC, notinl time,
date$ and facllity ~r.onn.l encountered. *

2. Alk tor r •••on of denial of acce•• to facllity.

3. If the p~obl.. i. beyond th~ investigator's authority, sUld-,e that the
ova.r/op.rater contact an attorney to obtain lel.l adYic. re,ardlnl
his/her re.ponsibility for proYiding facility ace••• under Section 3007
of aClA.

4. If entry 1. still denied, .xit fro. the pr-.i,e. and docu..nt
any ob•• rvatlon. sade pertaining to the denlal, partlcul.rl~ any
luspiclona of violations being covered up.

5. ieport all ••pects of denlal of entry to the u.s. EPA Oftice of
Regional Coun.el for appropriate action, which may include help
in obt.:lin1ns a search ....rrant••*

Search ~4r~a~~ I~sE.etlcn~

Conducting a slte investigaton under a .earch warrant will differ froa a no~l

1nspection. The follovtng procedures should be coaplied with in tbese
st tuat lana:

Develdpment of a Search Warrant

1. An EPA Office of Reglonal Counsel .tto~ey will •••1sc the Lnve'tlaator
in the preparation of the documents nec•••ary to obtain a ••arch warrant
and will arrange for a meetlnl With him/her and a U.S. Attorney. The
inYestlgator should bring a copy of the appropriate draft warrant and
affadayies to the meet Lng.

2. The U.s. EPA Office of R~glon.l Counsel .tto~.y will lnfo~ th~

appropriate Headquarters Enfo~c...nt attorney ot any denials of
entry and send a copy of all papers filed to EPA H.adqu.rt~rs.

3. The attorney will then secure the warrant and forward lt t~ the
u.s. ~~rshall who will lssue it to the ~~er/oper.tor.

* Cader no clrcu.. cance. discuss poteetial penaltles or do anything
which may be eonstrued &8 threatening.

** It Ihould be sere.sea chat it 1s the policy of u.S. EPA to obtain a warrant
only when all otber .fforts to ia1n lawful entry have been exhauscGd.
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mm C3f @ tlarmst E* Cain lbk~

0“ i?

Ua. of • Val"l.'a.C to kin latfy

1. th. lave.ete_tor ahould aeVer att.pC to _ke any torCll\tl1l .ntQ' of theeacUlty.

2. If there 1. a hlah probabLlity that e"try Will b. refu.ed even vtth a •warrant Of where there are threat. of violeace, the inve.tigator .houldbe accoepanied be a U.S. Karsh.ll.

3. It entry 1, refu.ed to an Lnv••ellator holdinl a w.rrant but notacca.panied by a U.S. Harsha1i, the In.,e.t1,ator ahouLd L.av8 thetacllLey and lnto~ the U.S. EPA Ottice at 'eglonal Coun.el~

Ua. of a Warrant to Conduct the tnvestisation

1. The iny.stlastLon must be conducted .trlctly 1n accordance wtth thewarrant. It the Vatrant restrict' the Inve.eL,4tlon to certain areasof the pre.t••• or to cert.in record., tho.e r•• trlctlonl .usc befollowed.

2. If ...pltng i. auchorized, all standard rrocedur•• .usc be caretully
!~l~owed lRcludin. presentatLon of r.c.~pt. for all ••.,1•• taken. thefaclllr.y .hould also b~ 1nforeed of It. rlsht to reea1n a portLon otthe .a.pl~~ obtaLned by th~ LnvestL••cor <tplLt •••ple.).

3. tt records or property are authorized to be takan, tbe lnvelcil.cor .Ultprovide reeeipt. to the ownet>!operac;.or and MLnca1n an inventory of all
1t~.. removed fro. the preaLses.

4. In accordance with the warrant, the Lnve.t11,cor thould take pnoto.raphsof all ar••• where violations are suspect.d. Photol~.pba .bould allobe t~en at ••ch ...pllng location ••• quality concrol procedufd.
For further guLdance regardin, dental of facility ace." cOQault the Sat10nalEnforcement tnvestigatLoft Canter. (303) 236-5100
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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]

APPENDIX E

PHYSICAL AND CHEMICAL

PARAKET!RS poa CONSTITUENTS

OF CONCERN

[THE ATTACHED WAS PBrAUD BY ICP. INC"" POI THE
OFPICE OF EMERGENCY AND UMEDIAL USPONSE, EPA,
AND POUND IN "DJAFT SUPEllFUND HEALTH ASSESSMENT
MANUAL". MAY 1985J
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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. )

APPENDIX F

EXAMPLE DATA ELEMENTS FOR FACILITY PRIORITIZATION

1. What is the net recharge of the facility area?

2s What is the distance from the unit to the aquifer below the
~f1 If actual depth 1s unknown, circle closest approxima
tion of depth from ranges gi~en below:

Feet: 0 ... 5 lO-3C 30 .. 50 50-75 75-100 100+

3. What is the slope of the surface topography within the
facility bounddl"y? Circle closest approximation of slope
from ranges given below:

'x; Sloee: 0-2 2-6 6-12 12-18 18+

4. How deep 1s the soil layer beneath the facility?
(Use soil references cited in RFI guidance.)

5s Is there a surface water body downgradient that is within
two miles of the unit?

If yes. what is the distance hetwen the surface water body
and the unit?

6. For land disposal facilities (that should have information
on-hydraulic conductivity, hydraulic gradient. and effective
porosity included in their Part B permit applications).
calculate the time of travel (TOT) to the ~acility boundary
and the nearest drink1ng water well downgradient. Refer to:

Criteria for ldentifiins Areas Of Vulner~ble Hydrogeo10gy 
TnferllT1 Final ,June 9S,: the time of' trlvel ca'culat1on
w~s developed 6y the O.f. EPA Office of Solid Waste as a
tool to be used in assessin-'g'the vulnera6iHty fJ1ground
water in different hydrogeologic settings.

The following steps should be completed when calculating TOT:

a) What is the talculate1 or average velocity (V) of ground
water flow b~low the facility? (Refer to criteria cit~d

aboveo)



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)?

b) What i5 the distance to:

1) facility boundary?
2) nearest downgradient drinking water well (5)?

What is the TOT for:

1) time tu facility boundary?
2) time to nearest dowr.gradient drinking water well(s)?

(Refer to Criteria cited above.)

7. For facilities other than land disposal facilities. facilities
TOCated on karst terrain or fractured bedrock:

If a rapid ground ~ater velocity is suspected. collect data
on hydraulic gradient. hydraulic conductivity. and effective
porosity in order to calculatp. TOT from the unit to I}
facility boundary and 2) near~st drinking water well.

8. What is/ar~ the waste constituent(s) of concern? If unknown.
provide available information on the following aspects of
the waste to allow reasonable inferences to be drawn on what
constituents are present.

a) Suspected classes of compounds (e.g •• organic solvents,
inorganics, etc.);

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

c) Manufacturing process(es) which produced waste.

9. Are there any active production wells near the unit or
faCility? If yes:

a) What 1S the distance between the unit and the production
well (s)?

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

c) How oirl is the unit(s)?

!
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