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RISK ASSESSMENT

SCURCE ROUTE

Hazardous
Waste

Liquid Waste

-t Indfitration & Percolation

EPA’s risk assessment evaluates how you and others
in your community might be affected by a site. Each
ofthree things is necessary fora POPULATION such
as people, animals or plants to be at risk from hazard-
ous waste:

a A SOURCE of hazardous waste such as a
langtill,

a A ROUTE to carry the hazardous waste away
from the SQURCE to the POPULATION, such
as air, soi!l or water,

0 Awayin which the POPULATION may come in
CONTACT with the hazardous waste such as
by breathing, touching, eating or drinking.

in the illustration, the main cantamination SOURCEis
the hazardous waste present in the landfill. The haz-
ardous waste may be carried from the landfill through

Alr
Dust & Volatie msm>%
—

CONTACT POPULATION

Residenisg

Envirenmeant

Ground
WEeter

several possible ROUTES. Hazardous waste present
in the landfill may come into contact with rainwater,
and through a process called percolation, be carried
as leachate into the soil or ground water located
beneath the site. Rainwater also may carry the
chemicals down the sides of the landfill, and through
runafl, carry the chemicals into nearby surface soils,
ponds, rivers or other surface water bodies. When the
chemicals can evaporate or are in the form of dust
particles, they may be carried by the wind.

Once in the air, water or soil, POPULATIONS of
people, livestock, pets, wildlife and vegetation may
come into CONTACT with the chemicals thraugh
breathing contaminated air, eating contaminated food
or soil, drinking contaminated water, or coming into
physical contact with contaminated water, sediments,
or the waste itself.
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FIGURE 1-2

DUNN FIELD DISPOSAL & STORAGE SITES

NUMBERS CORRESPOND Ta

HAZARDOUS MATERIAL STORAGE

OR DISPOSAL SITES LISTED
ON TASLE 1-1.

LEGEND

+ MONITORING WELLS
INSTALLED BY AEHA

SCALE:  1"~350°

SOURCE:
LAW ENVIRONMENTAL INC.
COVERNMENT SERVICES mIvisIon

US ARMY ENVIRONMENTAL HYGIEN
GEOQHYDROLOGIC S

E AGENCY, 1982
TUDY NO. 38-26-0195—83.
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FIGURE 1—-3
SOIL TEST BORING LOCATIONS
DEFENSE DEPOT MEMPHIS, TENNESSEE
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FIGURE 3-3

WATER TABLE SURFACE QF FLUVIAL AQUIFER

AT OUNN FIELD JANUARY, 1990
DEFENSE DEPOT MEMPHIS, TENNESSEE
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SEPA The Superfund Cleanup
Process

Superfund'’s cleanup process is designed to control shan- and long-term threats to public health snd the
environmen: from uncontrolled relsases of hazardous substances. ‘The progmm responds 1o hazardous
wasle emergencics wherever they occurs but only sites Ested on the National Priorities List {NPL) are
eligible for lang-term cleannp under Superfund. : '

EPA uncovers polential harardone waste problems through many sources including ropants from
States, communities, businesses, the U.S, Coast Guard, and citizen reports o the National Response. <~ *
Ceater's 24-hour hotline (800/424-8302). Most long-standing hazardous wastc siles ek years'to
- develop, Cleaning them up to protect people and environments is also a lengthy and painstaking
process.

How the Process Works
‘The major sleps in the cleanup process are:
e Sitc discovery and investigation, usally by Statc afficials.
. EPA cvaiuaion of possiblc hazards pased by site contarinants and, if warmnted, addition of the

site to the NPL. Hazardous matérials that pose imminent threats may be removed anylime
during the cleanup process.

» Negotiations to encourage poteatially responsible parties 1o pay for cleanup during each of the
fotlowing sieps.

« -Detailed studies o assess what contzminants are present, how serious the contamination is, and
what gre the potential risks 1o the community. Studics ere done 10 determine which cleanup

methods may be most effective. This process can take 18 to 30 months and the average cost is
about $1 million

« Aftera public comment period on EPA's proposed cleanup plan, selection of a cleanup method
1o be used at the site. -

w EPA then designs a site-specific cleanup that implements its plan, This takes about 12 10 18
maaths angd costs an average of 31 million.

»  Actual cleanup. Depending on the method used, this step may tzke from oné (o six years.

Cleanup of groundwater is ane of the mest diflicult problems found at Superfund sites. It may
iake decades o cleanse proundwater.
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THE SUPERFUND PROCESS

Identification Assassment

NPL Placemant

4 3

/1

RIFS

Final Remedy

The Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA, also
known as Superfund) was enacted in December
1980. The new law established a program to
investigate and correct actual and potential
releases of hazardous substances at sites
throughout the United States. In 1986, Congress
reauthorized the law under the Superfund
Amendments and Reauthorization Act (SARA),
and increased the size of the fund from $1.6
billion to $8.5 biilion. The program was again
reautharized in November 1990 in the amount of
$5.1 billion dollars. U.S. EPA administers the
Superfund program in caoperation with individ-
ual states.

The Superfund process involves several steps
after a potential site is initially identified (1).
After a preliminary inspection of the site is
conducted by EPA or a state agency, the site is
evaluated for its potential impact on human
health and the environment (2). If the site poses
a serious enough threat to the comimunity, it is
placed on the National Prioritics List (NPL), a
roster of the nation’s worst hazardous waste
sites (3).

Sometime after the site is placed on the NPL,
EPA plans and conducts a remedial ivestipation
and feasibility study (RI/FS) (4). the RI is a long
term study to idenltify the nature and extent of

contamination at the site. The FS evaluates
remedial alternatives for site conditions.

If potentially responsible parties (PRPs) can be
identified and are willing to cooperate with EPA,
one or more of the PRPs may conduct the RI/FS,
All work conducted by the PRPs is closely moni-
tored by state and federal agencies. Monroe
Auto is the PRP {or this site.

After the public has had an Opportunity to
comment on the alternatives presented in the FS,
EPA chooses the most appropriate alternative as
a final remedy for the site. The chosen remedy is
then designed and implemented (5).

At each site where a long term mvestigation and
remedial action take place, EPA prepares a
community relations plan to provide informa-
tion about community concerns and present a
Plan to enhance communication between EPA
and the local community throughout the dura-
tion of the project.

Atany time during this process, EPA may con-
duct an emergency response action if the site
becomes an immediate threat to public health or
the environmenl.
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Pathways of Contamination

There are several ways that hazardous waste siles may 4 Ty
cause contamination problems in the surrounding com- AlR

munity. The most common pathways are air, surface :

water, and ground water. Small ameunts of hazardaus choml-

cals and eihar stbslances may
becomas disparsed as dust [nie tho alr
and carried by the wind. Some
chemlicals lorm a gas or vapat when

™~ ihey are presant in the air. The ¢on-
centration of alrborne contaminants

CONTACT WITH WASTE decreases as they are dispersed over
awide area, Alrborne chemlcals ara

When & hazardous wasle slte Is accessible, # can somatimos harmtul Il they are Inhalad

threalen publle heallh. Direcl contacl with hazardous af come In contacl with tha body.

waste can somelimas causa illness, injury, or death.

] W,

-

(‘QQ Dust or Gases
‘ in Air

ik amTE B ———

L T,

Surface

A

SURFACE WATER

Praciphatien falling on a hazardous
wasta slte pleks up conlaminants as
firuns ait the site. Tha runodf can
draln loward an axlsting bady of
waler, potentlally contaminating \
recrealianal, lishing, or drinking B
water rasources, )

GROUND WATER

Hazardows chamicals and other subslances may be
plcked Ui by waler 03 W moves through the waste. This
conlaminaled liquld, known as leachale, carrles chemlcals
and other substances through the soll inlo the ground
water. Thla procoss can ga on lar years bafore reaching o
graund waler source ar well. The contaminaled ground
waler may be drawn through a well used for drinking
waler.

o S




 UPERFUND{

This glossary delines ternis often used in Superfund
publications. The definitions may have other meanings
when used in a caniext othee than hazardous wasic
managemeni,

Administrative Order Dn Consent {AQC): A legal
and enforceable agreement between EPA and the parties
polentially responsible for site comamination, Under the
terms of the Order, the paentiaily responsible pariies
{PRPs) agree 1o perform ar pay for site studies or
cleanups. [ also deseribes Lhe oversight rules,
responsibililies and enforcement opticns that the
government may exercise in the cvent of non-
cempliance by polentially responsible partics. This
Order is signed by PRPs and the government: it does na
require approval by a judge.

Administrative Record: The collection of documenis
which [orms the basis for the selection of a response
aclion at & Superfund site. EPA is required 10 cstablish
an administralive record ile for every Superfund site
and make a eopy available at or near the site. Qnen, i is
the local library near & Superfund site that keeps the
adiimistrative record on file far public reference.

e
Artesian Well: A well made by drilling into the carth
uniil water is reached wluch, from internal pressure,
Oows up like a fountain.

Aquifer; A water bearing stralum of permeable rock.
sand, or gravel,

Backfill: To refill an excavaled area with remaved earsth;
or the material iself that is used 10 refill an excavaled
drca.

Biodegradation: The technology thal uses micrg-
organisms 10 degrade cantaminanis,

Borrow Pit: An excavated area where soil, sand. or
sravel has been dug up for use clsewhere.

Cap: A layer of malenial, such as clay or a synthetic
matenial, used (o prevent rainwater from pencirating and
spreading contaminated materials. The surface of the cap is
generally mounded or sloped so waler will drain off.

Carbon Adsorption: A treatment system in which
conlaminanls arg removed rom ground waier and
surface water by forcing water dwrough tanks conlaining
activated carban, a specially reated macerial (hat alracis
and holds or retains canlaminanis,

-LOSSARY = - o7
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Cell: In solid waste disposal, one of a series of holcs in
1 fandfiif where wasie is dumped, compacted, and
covercd with layers of din,

Chlorinaied Hyd rocarbons: These include a class of
persistent, broad-spectrum insecuicides that Hinger in the

. environment and accumulale in the food chain, Among

them are DDT, aldrn, dieldrin, heplachlor, chlordane,
lindane. endrinc, mirex, hexachlonde, and (oxaphene.
Other examples include TCE, used s industrial solven,

Closure: The process by which a fandfil! siops
accepling wasies and is shut down under Federal
guidelines that ensure the public and the environment are
protected.

Comment Ferind: Time provided for the public 10
review and comment on a proposed EPA acticn or
rulemaking afier it is published in the Federal Register.

Community Relations Plan (CRP): The focmal plan of

Action used by EPA 10 inform and educate the public

aflected by a Superfung site. This plan addresses mos
ol the.avenees of communication 10 be used in a
communily, such as pubtic open houses, fact sheets,
werkshops. and.notices. It contains a list of interesied
cilizens, ciizens’ groups, local reposirories, Federal,
S1ate. and local officials, The CRP is a CERCLA
requiremcnt meant 1o address a community's needs and
concermns. A copy of the Plan is pan of the file with the
Adminisirative Record in the local reporitory,

Comprehensive Environmental Response,
Compensation and Liability Act of 1950 (CERCLA):
The Federal law thal provides remcdies (or abandoned
hazardous waste sites. CERCLA-is commonly known as .

. Superfund.

Consent Decree: A legal document. approved and issved
by a judge. formalizing an agrecment between EPA and Lhe
parties patentially responsible for site conlamination. The
decree describes cleanup actions tha the potensially
responsible poriies are required to perform and/or the costs
incurred by the povernment that the partics will reimburse,
as well as the roles. responsibilities, and enfercement
opuons thal the government may exercise in the event of
non-compliance by potentially responsibte partics. [Ma
feitlement between EPA and a potentially responsibte party
includes cleanup actions, it must be in the farm af 2 conseal
decree. A consent decree is subject ta a public comment
period.




Creosotes: Chemicals used in wood preserving
operations and produced by distiliation of tar, incleding
polycyclic aramalic hydrocarbons and polynuctear
aromatic hydrocarbons (sec PAHS and PNASs).
Contaminated sediments, sails, and surface water may
Cause skin uicerations and cancer with prolenged
exXposure.

Dewater: To remove water from waskes, soils, or
chemicals,

Evaporation Pond: A comtainment area where liquids
are allowed 10 evaporale. In same cases a spraying
mechanism is used (o speed evaporation.

Feasihility Study (FS): I. Analysis of the practicability
of 2 proposal: e.p., a description and analysis of the
potential cleanup alternatives for a site on the MNatignal
Priorities List. The feasibility study usually
recommends selection of a cost-effective aliernative. In
usuglly star(s as soon as the remedial investigation is
underway: logether, they are commonly referred 10 a5
the "RIJFS.” 2. In rescarch, a small-scale invest gation
of a problem (o ascertzin whether or not a proposed
rescarch approach is likely to provide uscful data,

Ground Water: The supply of fresh water found
beneath the Eanth's surface (usually in aquifers) which is
ofien used for supplying wells and springs. Because
ground water is a major source of drinking water, there
is growing concem over areas where leaching .
agriculiural or industrial pollutants or substances from
leaking undcrpround storage tanks are conlaminating
ground waler,

lHazard Ranking System (HRS): The principal
screcning tool used by the EPA 10 evaluale risks to
public health and the environment associated wiih
abandoned or uncontrolled hazardous waste sites, The
HRS calculates a score based on a formula which isthe
primary factor in deciding if the sitc should be on the
Natienal Priorities List, and if so. what ranking it should
have in comparison to other sites on the list

Hazardous Waste: By-products of society that can
POSe a substaniial or potendal hazard to heman health or
the environmen| when improperly managed. Possesses
at least one of four characteristics (ignitability,
carrosivity, reactivily, or loxicity), or appears on special
EPA lists.

tHlealth Assessment: An evaluarion of data and
information gathered on the release of hazardous
Substances into the environment 1o assesg any current or
future impact on public heahh.

Heavy Metals - Meuwallic clements with high atomic
weights, e.g., mercury, chromium, cadmiurm, arsenic,
and lead. They can damage living things at low
concentrations and tend o accumulate in the food chain,

Hydrocarbons: Chemical compounds that consisg
entirely of carbon and hydrogen such as petroleum,
ruxtural gas, and coal:

Impoundment: A body of water or sludpe confined by
a dam, dike, floodgate, or other barrier,

Inorganic Chemicals/Compounds:

Chemical subsiances of mineral origin, not of basically
carbon structure. These include metals such as lead and
cadmiurn,

In-situ Biodegradation/Bioremediation: Trearnent of
501! in place to cncourage contaminants o break down,

It involves acrating the soil and adding numients 10
promaie growth of micro-organisms.

In-site Stn.biliz.atiun: "in place” suabilization. Please
refer (o Stabilization,

In-situ Vitrification: A technology used 1o treat
hazardous waste in soils in place. This process
electrically melts the waste media ar extremely high
temperatures then allows it to cool, creating an
extremely stable, insolrable, plass-like solid. The
contaminants are destroyed or immobilized and the total
volume of material is reduced.

Lagoon: A shallow pond where sunlight, bacierial
action, and oxygan work to purify wastewater. Lagoons
are typically used for the slorage of wasiawalters,
Sludges, liquid wastes, or spent nuclear fuel.

Landfarm: To apply waste to land andfor incorporaie
wasic into the surface soil, such as fertilizer or soil
condilioner. ‘This practice is commaonly used for
disposzal of composted wastes.

Landfill: A disposal facilily where wasie is
placed in or en land.




Long-term Remedial Phase: Distincl, oficn
incremental, sleps Lhat are taken [0 solve site pollution
problems. Depcnding on the complexity, site cleanup
activilies can be scparated into a number of these phases.

Migration: The movement of oil. gas, comaminants,
waler, or other liquids Lhrough porous and permeable
ToCk.

Memarandum of Understanding (MOU}): An
inteeagency agreement defining which agency has a
responsibilily,

MNational Priortlies List (NPL): EPA's ligl of the most
serious uncontrolled or abandoncd hazardous waste sites
identified for possible long-lerm remedial action under
Superfund, A sile must be on the NPL 1o receive money
from Lhe Trust Fund {Superfund) for remedial action.
The list is based primarily on the score a site receives
from the Hazard Ranking Sysiem. EPA is required 10
update the NPL alL least once a year.

Nomzqueous Phased Liquids (NAPLs): Liquid tha
does nat mix with water.

Operable Unit: “ferm for each of a numbcer of separatz
activities undertaken as part of a Superfund site cleanup.
A typical operable unit would be the removal of drums
and tanks from thesurface of a siie.

Operation and Maintenance: 1. Activities conducted
al a site after 2 Superfund site action is completed 10
ensure that the action is effective and operating properly,
2. Actions wken alter construction (o assure that
lacilities construcied 1o weaw waste water will be
properly operaled, maintained, and manaped o achieve

- efficiency levels and preseribed effluent limitations in an
optimuem manner.

Organic Chemicals/Compounds: Animal or plam-
produced substances conlaining mainly carban,
hydrogen, and oxygen, such as benzene and totucne.

Petrochemicals: Chemical substances produced from
petroleum in refinery operations and as fucl oif residues.
These include fluoranthene, cheysene, minaral Spirits,
and refined oils. Pewochemicals are the bases from
which volatile organic compounds (VQCs), plastics, and
many pesticides are made. These chemical substances
arc ofien 1oxic to humans and the environmen..

Plame: A visible or measurable discharge of a
contaminant from a given point of origin. It can be
visible or thermal in water or visible in Lhe air, such as a
plume of smoke. :

Polycyclic Aromatic Hydrocarbons or Palaromatic
Hydrocarbons (PAHs): PAHs, such as pyrcne, are
groups of highly reactive organic compounds. They are
a companeni of cregsotes aNd Can Causc cancer.

Polychlorinated Biphenyls (PCBs): A proup of toxic
chemicals used for a variety of purposes including
etectrical applications, carbanless copy paper, adhesives,
hydraulic Muids, micrescope emersion oils. and caulking
compounds, PCBs are alsa produced in certain
combustion processes. PCHs are exuemely persistent in
the environmen because they are very stable, non-
reactive, and highly heat resistant. Chronic SXposure [o
PCBs5 is believed 1o cause liver damage. It is also known
to binaccumulate in faily lssues. PCB usc and sale was
banned in |979 wilh the passage of the Texic Substances
Control Act.

Polynuclear Aromatic Hydrocarbons (PNAs): PNAs,
such as naphthalene, and biphenyls, are a group of
highly reaclive organic compounds that are a common
component of creasotes, which can be carcinopenic.

Potentially Responsible Parlics (PRPs): Paries,
including owners, who may have contributed 10 the
conraminalion at a Supeifund site and may be liable for
costs of response aclions. Parties are considered PRPs
uniil they admit liability or 8 cour makes a
determination of liability. This means that PRPs may
SigN a consent decree or adminisiralive order on consent
to participate in site cleanup activity withoul admining
liability.

Record of Decision (ROD): A public document that
explains which cleanup allemative{s) will be used at
Super{und sites where Superfund pays for the cleanup.
The Record of Decision is based on information and
teclinical analyses generated during the remedial
Investipaiionffeasibility study and consideration of
public cormments and communily concems.

Remedial Action (RA}: The actual construction or
implementation phase of 2 Superfund site cleanup that
[ollows remedial design.




Remedial Design (RD): An engineering phase that
follows the remedigi invesiigationlfeasibilicy study and
includes development of engincering drawings and
specifications for a siic cleanup,

Remedial Investigation (RI): An in-depth study
designed 0 pather 1he dara necessary 1o determine the
nature and extent of contamination af a Superfund sile;
establish criteria for cleaning up the site; identify
preliminary aliernavives for remedial actions; and
suppen the technical and cost analyses of the
altematives. The remedial veslgation is usually donc
wilh the feasibility sturly. Together they arc wsually
referred (o as the "RI/FS.”

Remedial Project Manager {(RPM): The EPA or stale
official responsible for oversecing remedial activity at a
sile.

Remedial Response: A long-term aciion that stops or
substantiatly reduces a releasc or thrcatened release of
hazardous substances that is serious, bul does not pose
an immediale threat 1o public health and/for the
CAVIICUMEN].

Removal Action: Shori-lenn immediate actions taken
10 address releases of hazardous substances thar rcquire
expedited response,

Repository: A facility where official Superfund
documents are kepe for public refercnce. Each

- Superfund site has at least gne repository, usually the
locat library or other public facility,

Risk Assessment: The qualitative and quantitative
evaluaton performed in an effort to define the risk posed
10 human health andfor the envirpnment by the presence
or palential presence andfor use of specific pollurants.,

Runofl: The discharge of waier over land into surface
waler. [t can carvy pollutants from the air and land into
receiving waters,

Sediment: The layer of soil, sand and minerals a1 the
bouem of surface water, such as sircams, lakes, and
rivers that absorb conlaminants,

Studge: Semi-solid residues from industrial or water
trealment processes that may be comaminared with
hazardous materials.

Slurry Wall: Barriers used 1o conain the flow of
contaminated ground water or subsurface liquid. Slurry
walls are construcied by digping a rench around 8
contaminaied arca and filling the (rench with a slurry of
impermeable material that prevents water from passing
through il The ground waier or conaminaied liquids
rapped within the arca surrounded by the sturry wall can
be cxacted and meated,

Stabilization: The process of changing an active
substance o inert, harmless material, of

physical activities a1 & sile that act 1 limit Lhe funber
spread of contamination withoul acteal reduction of
toxicity.

Unilateral Administrative Order (UAQ}: A legally
binding document issued by EPA directing the
potentially respansible parties to perform site cleanups
or studics (generally, EPA does not issuc unilatecal
orders for sile smdies).

Yalatile Organic Compounds {(VOCs): VOCs are madc
as secondary perrochémicals. They include light alcohels,
aceigne, wichlorocthylene, perchloreethylene,
gichloroethylene, benzene, vinyl chloride, toluene, and
methylene chloride. . These potentially toxic chemicals are
used as solvents, degreasers, paints, thinners, and fuels.
Because of their volatile nature, they readily evaporate
inlo the air, increasing the potential exposure 1o humans.
Duc 1a their low waler solubility, environmenta!
persistence, and widespread industrial use, they are
commonly found in soil and ground water,

Wetland: An area that is regularly saturated by surfzce or
ground water and, under normal circumstances, capable of
Supporting vepgetalion typically adapted for life in
saturaled soil conditions. Wetlands are critical o
sustaining many species of fish and wildlife, Wetllands
gencrally include swamps, marshes and bogs. Wedands
may be either coastal or inland. Coastal wetands have
salt or brackish (a mixture of salt and fresh) water, and
mosi hive tides, while inland wetiands arc non-tidal and
freshwater. Coastal weilands are an intregal compaonent
ol estuaries.
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