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SUMMHRY. Legisfa"tive Context - ¢ ’

This quide presents the key ssues to be addressed*
" by State,vegional, and local governmentsand agencies,
in .creating effectivé hazardous waste management
programs. Basically a policy-oriented “checklist,,’
“the guide highlights topics which have been con-
fronted by g hazardous waste managesnent pro-
qrams, or whjch can be expected to’ concern such

_programs since the passage of the new Resource

Conservation and Recovery Act'of £ 1976 (RCRA).._

«  Background

EPA began work to survey, investigate, and eval-
uate options for hazardous waste management pro-
grams Well before the passage of RCRA. Many of the
findiags. from studies performed both in-house and
under contract, which would be apphcable to devel-
oping State programs, have not been restated specifi-
cally for S;at_e program managers, or have been avail:

able .only as unpubfished plpers. Therefore, EPA,
-Office of Solid Waste (OSW) determined the need to

collect thiese materials in‘one reference volume.

. RCRA _encourages broader State authociti
many waste management issues, particular[yg
lishing a haZardous waste regulatory pro
result, the topics coverad in this guide are
relevant to Stdte programs that are just’ qettmg started.

This guide does not preempt regulatory:decisions
yot to be made at Fedgral and State levels, since EPA
Jntends to ha\;g__h:oaél_mbﬁa input befole making

such deasions at the( Federal avel. This g't;ide serves
to highlight 1ssues about which. decisions must be
made by responsible publlc offlclals

This guide was conceived in the context of pro-
viding State offi cials with a comprehensweleg:slanve
base from which to develop a broad hazardous waste
control progam. Such a base could-be constructed
either by adapting existing’ legislation to cover the
multifaceted nature of the problem or, by devising a
comprehenswe act to deaJ speclﬁcally with hazardous
wastes H

— Appendlk A is 2 Model State Hazardous Waste Act
" developed througlu.he assistance of many State waste
agency managers. the waste management industry,
and others. It'represents &suggested model legislative
framework for deAling with the hazardous waste regu-
latory issues presented in.this guide.

' Issues of Concern .

~ /'Eight major chapters are included in this guide
" which brdadly frame the topics to be addressed by
State decision makerS'

Definition of Hazardous Waste !
_Problem Definition/Recognition \
Principles of Waste Management \
Transportation
Land -Use and Options for Hazardous \'aste
Management - \
Facility Operations
Waste Sampling/Ahalysis and Leachate Analysis
® State Program Elements *~ .

L

Each chapter attempts to summarize backgrou
materials available to EPA and to relate these mate-
% . . . H s i
rials to the implementation issues facing State decision

1

A}
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eps” EPA Regional Office staffs are. available to

fsist State progtam managegs who w:sh to discuss -

-

these issues in greater detail. '
~Two appéndixes are inciuded that address signifi-
cant hazardoi¥ waste disposal problems often cited *

by State officials as_particularly bothersome Appen: .-~

jon for dis;
1§ estes. Appén-

dix B summarizes the sources of mfcor
posing of small batches of h

- dix C reviews the statusof the regulanon of the

Il

.

Storage and di

salof pesticides, pesne:de containers;,
and pesticide-related wastes.

- ppenchxeg D amd E reprint chsposal admce pre-
pared as gurdance under the Solid Waste Disposal Act,
" as amended. WaStes contammg pelychlorinated bi-

w

phenyls and vinyl chloridecontaining aeroscl cans
were specifically addressed under this earlier program.

Appendix. E.details the Federal agenties that.deal
with the proh!em of,hazardous wiste disposal. This
guud&does fiot purport to provide ail of the answers
to State agency managers. [t -does categorize and
analyze many of the s:gmfwant*q&’es?ions that need
10 be addressed and suggésts evaluative and back-
ground. information to aid in reaching conclusions.

’ Many of the finai Fedefal decisions must await the

outcome of the public participation process which be-
gan with the passage of RCRA and will culminate in
regulations that will respond to the need to control
hazardous wastes. ‘(’

»

e
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There are two major methodologies presently in
use {0 idemify wastes as hazardous-a list approach
and a criteria approaih Both approaches are difficult
to implement. The criteria approach addmsses the
problem more clu-ectly It identifies those pwpemes
of waste that cause haZardous effects to the envifon-
ment and then recommends methods’ and procedures
to measure these prope
approach, on the other‘hanq is more indirect, The
waste is analyzed for certam\gresm'bed species, and
depending upon the presence’of these species (and
possibly their concentration), a hazard judgement is’
made. The following discussion will address inethods
presently available to implement a criteria appeoach.

Since some aspects of the safe managemewt of |

hazardous waste are identical to safe management
other regulated substances, some of the methods
mentioned herein are those recommended by other
agencies for the testing-of these other regulated sub-
stances. Waste materials, however, do possess cer-
tain peculiarities of form and function for which
existing criteria may noi be adequate or appropriate
to- characterize a waste’s hazardousness. In these
cases, the differences are mentioned and tb - problems
addressed. The criteria that will be’ discussed are:
flammability, corrosiveness,'and reactivity. These
criterie can be viewed as properties of the waste as
disposed and can be measured by directly testing the
waste.

There are other criteria, such as waste toxicity,
etiologic activity, genetic activity, and tendency to
.bioconcentrate, which must be considered in the
context of their routes of exposure. A Waste contain;
ing a contaminant conforming to these criteria can

;haptér 2
BACKGROUND FOR DEFINING.HRZFIRDOUS WASTES

(or effects). The list” -

onlyfbe a hazard.if there exists a vector (exposure
route) by which this contaminant ¢an be made avail-
able t6 the ermrcnmant under d;spoal conditions.
In order to meastire these :cmem m‘a ‘meaningful
way, the measuremem must be done on the exposure
, vector, be imeluent from the waste, vapor due to
waste evaporation and mbhmation, ot air float

particles from waste particviates. For example, a-

Waste may contain a toxlc consutueat, but if this
_toxicant is bound up in the waste matrix in such a
way that it cannot leach (elute), vaporize, air-float
particulate, or sublimate under disposal conditions,
the waste does not present a toxicity hazard, There-
fore, any testing done to identify wastes *hat would
-conform to the above criteria should ideally be.done
on_these vectors, Testing of this sort is complex and
stil under development in both the public and private

sectors, This chapter will not deal with these criteria

further. Lt

FLAMMASBILITY

Flammability is one criterion for defining a waste
as hazardous, Flamable wastes may cause damage
directly, from heat and smoke production, ot in-
dicectly, either'by providing a vector by which other
hazardous wastes could be dispersed (such as convec-
tion currents carrying texdic particulates or dust), or
could cause otherwise benign wastes to become haz-
ardous (such as plastics which, when ignited, undergo
condensation reactions ot depolymerize to emit toxic
fumes). For these reasons, it js desrable 1o identify”

.’ Wastes that are flammable, so they can receive proper

har:dling. ,
. One method by which the degree of flammability

-

ot
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of a material can he defined is by the flashpoint
(FP) of the substance. This™is the lowest tem-
Perature at which #vaporation produces: sulfimem
vapor to form an ignitable niixture with the air.
near the surface of the liquid; or within the \'essei
used. (By "1gmtable mixture” is meant a mixture
that, when ighited, is capable of the iritisnon and
propagation of* flame away from the source of.igni-
tion. By “propagatior of flame™ is meant the spread

of flame from layer to layer independently of the .

source of ignition.y

The initiation of flame is always the result of the
progressive auto-ageeleration of reaction, which be.
comes possible only under definite thermal condinons
brought about by an external source {(for example,
spark discharge, hot'walls of a vessel, etc.) Most com-

- bustion reactions’ are exothermic (heat producing),

and as they-proceed they raise the temperature of 1ite |
surroundings. Since reaction rate is a function of
temperature (2 measure of available energy). these
reactions accelerate themselves by the thesrhal energy
they release in reactipn. {Thé reaction here is oxida-
tion, that i, the exhaustive combination of the vapors
ith the element2l oxygen in the atmbosphere.)

JIn defining flammability, only the flash point need
be considered since direct vigorous oxidation of a sub-
stance not‘yin the gaseous state is very rare at, rormal
temperatures,  Yhile all "agencies and orqanizat:ons
that define flammability use flash points as their lim-
iting criteria there is no consensus as terwhat that

limit should be {for example, Department of Trans-

portation F.P, < 100°F, Galiforsia F.P, < 80°F). In
landfil) situations, there are many available external
sources of energy which could provide the lmpems
for combustion—electrical energy resulting from sparks
generated by - bulldozers, thermal energy resulting
from the heat 61 neurtralization when wastes of differ-
pH’s arefixed, biglogically~initiated tHecmal energy
from the decomposition of organic wastes, ete. These
sources could raise the temperature at the lanu fill sur-
face above the ambient temperature, Data should be
gathored on the temperature and energy sources at
landfills to help address the quesuon of what flath.
point limit should be chosen to avdid conflagrations
due to these external sources.

.Another sodree of concern is the fact that disposal
sites often contain wastes that areinon hazar::lous by

L3

Y

themselves, but when bumed beoome hazardous {for
example, certain plastics give off noxious fumes when
burning, beryllium dust may leave the site by a vector
supplied by the fire, ete.) For this reason, it may be
desirable not only to require that flanmable Wastes
be placed in"a hazardous waste facility, but alse com-
bustible wastes. Combustible wastes can be managed
in a safe manner at hese facilities by being segregated
from 9hose wastes which become hazardous tfpon

burning.
The established tests for flammability take the

physical state of the substance into consideration,
since the state will affect the vapor pressure and con-
sequently change the flash point. Therefére, flam-
ofability will be examined for the four following
physical states of wastes: (1) pure liquidi {2) solu.
ton: {3) sudee, {4) solid. The testing modifications
that must be made for each state, and a short diseus-
sion of each state follow:

. 1 Pure Liquids
The vapor, as measured by the vapor pressure,
produced by a pure substance is directly proportional .
to the ambient temperature. (The reference is pris

. manly to liquids, aithough there are certai’s solids,

e.q., camphor that subhme that is, chaage rrom a
solia to a vapor, at ordinary temperatures, and that
have a meaningful vapor pressure.) The-""ideal \'apQr‘ .
préssure” of a substance s defined as the sum of the |
vapor pressufe of each consiitdent multiplied by its -
mole fraction. Temperature is a manifestation of
molecular motion, which in turn is'a physical con-
sequence of the kinelic energy of the molecules them-
seives. At any given temperature. the moleculesina |

: sample will have a “spread" of kinetic enetgies that-

can be statistically described as a Boltzman distribu-
tlon. ) v

A molecule must possess a certain miniaum
threshold energy in Onder to overcome the attrac-
tive forces of its ne:ghbormg molecules in the close-
packed liquid state. As the temperatuse is raised, the
entire curve shifts toward higher kinetic energy-and
more molecules now possess the prerequisnte enerqy
to escape into the gaseous state.

It has beens suggested that flash points be standard- *
ized to a particular atmospheric presire, since-bars-
metgic pressure does vary with different locations,
and with tima at the same location. The reason for
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given point. Thus, as the atmospheric P sture drops,
. less vapor (that is, lower vapot premre) is necessary
to attain that concentration which definés an ig-
nitable mixture, and the-temperame which produces
this lower vapor: pressure (that. is, the flash point)
i alo Jower. One might assume’ then that if the

~ barometer drops appretiably after a flash-point dﬁwr-'

mination is made, whaf was tested as a nonflammable
substance at the higher reading may be flammabie at
the new peessure. Havrever, this stems to be an un-
. “realistic concern since according,'t0 the National
Oceanic and Atmospheric Adinistration (NOAA)
the largest barometrit deviation in;a single day (ex-
cluding hurricanes and tornadoes) is Jess than 20 mr-

Hg, and this would-change aﬂash point of 80" C by'

less t.han 3°C ; " -

There are several commbn methods of deremunng

the flash point of a liquid. The methods vary only’
slightly with the apparatus used, and these apparatus
arc of two types~open cup testers and closed cup
testers. The mofhod j5 basically as follows: the sam-
ple ds placed in the sample cup and heated at a Yow
but constant rate. A small test flame is passed across
the cup at regular, specified intervals. The flash point
"is taken as the lowest temperature at which applica:
Yion of the test flzme causes the vapor at the surface
of the liquid to flash. ' '
The ~opatatus on the market differ in four ways:
(1) sample cup type; (2) cup insulation type; (3) heat-
ing mechanisms; (4) afitation. -
Thé most important of these is the type of.sample
cup, C;en cup testers as a class give higher flash-
points' than closed cup testers, and are > nogmally used,
for deuﬂninanons on liguids with: Yelatively high
flash. points. -These
from the fact that,the’design of the top of the sample
cup in an opefl cup tester allows the sample to be in
qreater contact with the atmosphere, preventing any
quantitative buildup of vapors over the liquid as it is
heated. Closed cup testers have smallet “openings
above the sample cup; this keeps the vapor from
quickly dissiPating and results in a mixture richer in
vipor. Thus, dosad cup testers would be representa
tive of the worst, or most dangerous situation. )

er ‘determinations result .

, There are two typet of cup insulators (temperature
‘baths): _liquid bat.h and air bath. Sirice the purpose
of these temperature baths is to ensure a uniform
tempetature afound the entire sample, a hqmd bath
is supetiof to an air bath, due to the bettet thermal
transport properties of* liquids as compared to air.

As far as temperature control mechanisms are con-
cemed, it makes no difference whether the apparatus
has a gas or electric burner. Both are equally accurate
at the low temperature of concern, and the choice be:
comes ope of tonvenience {electric) versus economy
(gas).

The final choice that must be made is whet.her or
fot to include a method of kample agitation dn the
apparatus. If the sample to be Jested is very viscous,
tends to skin over, or contains. suspendéd solids, a
stirrer should be incorporated into the appatatus to -
agitate the sample and prevent Jocal temperatute var-
jatlons. Since apure nonviscous liquid cah also be run
on such an apparatus without a stitrer, it is recom-
mended that a stirrer be 'incorpora:ed intc the ap-

patatus.
There area number of different flash-point testers

. oftered by the vendors, Fischer and Sargent to name
two, with various qombmations of the above features
(Table 1).

The following is a short discussion on three types
of physical state deviations from a pure liquid and .
and how they should be handled. .

i Sﬂoflﬁuﬁon \
A sdlution is the-Jeast complex deviation fr..2 a
pure liquid;-57d the procedures for ascertaining flash
_Jpoiriis/ of solutions have also been developed. The
vapor pressupe of soluuons will vary either positively
or negauvely from the 1deal vapor pressure’{where. -
the “ideal vapor ‘pressuce™ is defined as the sum of
the vapor pressute of each constituent multiplied by
its mole fraction). Solutions can be tested in the
saine Manher as pute liquids with the following peo-
cedural change. If the flash point is'determined to be
646°C (20°F) or higher, a sample of the liquid eva-
porated to 0 percent of its original volume should b2
tested. The lower value of the two-tests can then be
used as the flash point of the material. The purpose
of this procedure is as follows: Sincd the different
components in the mixtute have diffe.ret;Lvolazﬂ:Té's,

12.
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-~ TABLE1 . .

4

FLASHPOINT TESTERS '
. 'Sample . . * Type of Temp. Cost
Type Cup Stirrer Bath Contro! {1974)
. Penaky-Martens (Fischer) ° Closed Mo « Air Elactric $395
Pensky Martens (Fischer) , . Closed Yes Alr Electric $470
Tagliagua (Fischer) 1 -~ Open No Liquid Electric $200
Tagliague (Fischer) vl Cloted -No Liquid Electric $300
Cleveland (Fischer) | Open No None Gas $265 -
Cleveland (Sargent) 1 Open No . None Gas - 8120
Claveland {Sargent) i Open No None Electric $240
Pessky -Martens {Fischer) Closed No -+ Alr Gas $330
Pansky-Martens(Fischer), | - Chsed % Yes Air Gas %400

the composition of the liquid phase changes, which
produces achange inthe composition of the resultant
vapor phase, which in turn will affect the flash point.
The evaporation of 10 percent of the more,volatile

composition ascertains whether this change in com:

position will produce a flammable mixture.
HI. Sludges ’

Sludges, including slurries, colioids, ete., pose a
much more difficult testing problem. Following is a
short discussion of some of the physical peculiarities
of siudges which might.affect flash-point testing. If
the sjudge is stratified, Which is likely due to the dif-

_ fering densities of most substances, then the upper

layers will inhibit evaporation of theJo
The evaporation of the lower layets will occur at the
notmal rate only when they are in direct contact with
the atmosphere at either thermally or mgshanically

* proditced holes. This problem can be overcome by

taking two tmmg ‘samples, representing the two ex-
tremé “situatiohs, these situations being: (1) no

" mechanical or thérmal agmuo%:t so that only

the least demse (top) layer is in cohtact with the
atmosphere and able to evaporate; (2) the vigorous
agitation so that all components of the sample coma
into contact with the atmosphere and can evaporate.

1i two ~samples répresenting these extremes are
taken and tested’ (a sample of just the top layg,
and a sample of the waste when agitated) and neither
results ina ﬂammable solution, then any linear com-
binationof the two situations should alsd be nonflam:
mable. ’

"The theoretical rationale for this evaporation in-
hibiting effect of layer stratification is as follows:, at
any given temperature the moleculat motion, which

.

is simply a manifestation of the kinetic energy of a

. sample, can be statistically described in terms-of a

Boltzman distribution. Qunily those molecules with a
kinetic energy above a certzin levelhave enough ener
gy to escape the attractive forees of the other mole-
cules in the liquid phase and can escape into the gas
phase.’ Obviously, those molecules far below the sur
face have a very small chance of reaching the surface
with this minimum Kinetic energy intact, since they
are constantly being involved in. inelastic collisions
{collisions where momentum, and hence kinetic
energy, is exchanged) and ‘will, on the average; lose

_ energy in these exchanges since they are themsel\rss

above the meanin enen;y

M V. “Solids

dtuation is one in which thesampleto be
burning of most substances,
the actual combustion takes only after the sub-
stance has been vaporiZed or decom by heat to
produce a‘gas. Most solids have lower vapor

than liquids, due usually to the stronger intsrmolecu;
lar forces e:usnng in solids. For thisreason, they aro
less likely to be flammable since it takes more ener-

gy, that is, a higher “temperature,” to volatilize them.

It is rare for a solid to have a flash og fire point in the
normal temperature range except for those solids hav-
ing a meaningful vapor pressure, like napthol. Be-
cause of this fact,. there is less danger of fire from
solids. Since solids can exist in many different
“states” (granular, amorphous, rigid, etc.), the flam-
mability testing procedures must be very general with
few of the specific details one has come to expect in
standards. ‘ '

AlsS tests which measure the ignition-or flame

13 :
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*
point of solids tend to give results which are highly
dependent upen. the conditions of heating. Solids, as
a rule, do not conduct heat as well as liquids, for this
réason localized hot and cold spots can develop when
testing a solid, and qgive rise to an observed ignition
point which may be different than the actual ignidon
temperatures. Therefore] presently available testing
methods measuring such properties as the auto-
ignition point of solids do not seem-to be useable in a
.reg'ulatory system, due to the inconsistency of the
available test methods, apd the problems associated
with obtaining” representative samples for testing.
What can be used in place of a testing method tould

be a prose definition similar to that used by the State .

of California: “A flammable golid is a solid which
may cause fire through friction or which may be ig-
nited readily and when ignited burns so vigorously
and persistently as to create a hazard . . .
CORROSIVENESS

Corrosive wastes are of twc-fold concern. The
primary concern is for the safety of the waste hand-
lers (haulers and disposers). Wastes capable of dam-
aging tissue by corrosive action must be identified,
and then properly labeled to insure that they receive
cautious handling. The second concern. is that if
wastes which are to be .stored for a petiod in a con.
tainer are cormrosive, they may corrode the container,
leak out, and cause damage. There are standard
met:ods available t0 judge if a specific waste might
be cause for either concern. The Food and Drug
Administration {FDA), the Department of Commerce,
the Qccupational Safety and Health Administration
(OSHA), and the Departmest of Transportation
(DOT) all reference a test which can be used to
determine how corrosive a particular waste would be
to mammalian tissue (Title 21, CFR 19INY, .11).
The tesr specificies use of an albino rabbit, an
is good correlation that substances cotrosive to the
skin of an albino rabbit would alsp be corrosive to
human tissue. Unfortunately, this test is very expen-
sive ancl time-consuming when run on a regular basis,
that is, for each batth of waste,

The second area-of concem, the corrdfion or the
container holding a hazardous waste, can be addressed
by a standard test degcribed by the Nadoqal Associa-
tion of Corrosion Engineers. This test determines
how. corrosive a sample is to certain metal alloys.

14
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. This is necessary if: (1) the waste is hazardous and

is to be stored in a metal container; and (2) the
waste will come into cogtact with metal containers
which contain hazardous wastes. This test is de-
scribed in the National Association of Comrosion En-
gineers Standard (TM-0169). The test consists of
placing a sample of metal of known surface area into
the suspected comosive waste and measuring -the
weight loss due to corrosion after specified time inter-
vals. This weight loss is then manipulated by alge-
braic equations to give such information as mils .*
metal corroded per year {(perpendicular to the metal
surface). ;

It is import§ht to realize that this standard was”
written for the primary purpose of determining the
ability of a particular metal to withstand corrosion,
whereas our interest is in whether a particular “solu.
tion” (sludge, shurry, etc.) tsitself corrosive. Thisdif-
ference in philosophy, however, does Siot affect the
validity of the test, and seems .to necessitate, only”
minor procedural changes.

In the test as it was otiginally devised, the exhaus-
tion of the corrosive constituents of tha sample solu-
tion was avoided by the addition of more corrosive
constituents, or by changing the soiution during the
test. For waste identification purposes this is
unnecessary, for while th?test was designed td deter-
mine the corrosion rate of a material which is being
constantly assauited by fresh solution, our metal
containers are only in contact with a very limited,
specific amount of solution.. As long as the ratio of
th® surface of test alloy to the amount of test solution
is smaller than the ratio of the inside surface of the
container to the total amount of solution in the con-
tainer, any error will be on the safe side. Obviously.
the atloy tested should be the one of which the von- -
tainer is made.

This protocol would not be foolproof. Pitting,
galvanic, interqranular and other types of corrosion
can cause leakage within a time period within which
the test results would indicate that no leakage would
occur. A decision would have to be made as to what
time period a waste might be allowed to remain
drummed before it would have to be tested.

Another alternative to specifying a comosiveness |
testing protocol is to specify container standards. The -
container lining and drum gauges could bo specified
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for waster which are o be stored for stipulated

" periods of time, -

REACTIVITY
There are_presently no recognized standard gen-
erdl testing methods for reactivity. ‘The presant regu-
latory method of. describing “reactive” materials is

to publish 3 list of such, and then give a catch-all .

definition.  These definitions do not, however, in.
dicate a positive test for reactivity, but rather describe

the physical pocuhan?es of-these resctive materials,

for example, “a strong oxidizer” or “a self-pol-
muzer" “This ambiguity results from the fact that
while “higkly reactive” substances are found to be-
long to specific classes or chemicals (for example,
peroxides, etc.); there is ‘no particular structure of

“chemical composition that can be used as an a priati

indicator of “reactivity.” This is because reactivity

is solely a- function of the thermodynamie descrip-

tion of the initial, transition, and final states of the
reaction components.

‘These highiy reactive hazardous substances are sub-
stances which: -

L Autopolymerize
1. React v:gomusiy withafr-or water
11 Are unstable with respect to heat or shock
IV. Are strong oxidizing agents
V. React readily to give off toxic fumes
Vi Are explosive

These categories are not discrete, but ovsilap. Forin-
stinice some peroxides would fit four of the above

- gategories.

_ All these categories {except 1V} usually reauire an
extemal impetus to precipitate the reaction either in
the form of energy as 2 shock” or the addition of an
initiating agent. .

One common link among highly reactive sub-
stances, and an important reason for their hazardous-
ness, is that their reactions can cause the formation of
Steep temperature or pressure gradients with time.

. There are staadard methads of testing for and measur-

ing these effects. Differantial Thermal Analysis DTA
(ASTM E475) is one procedure that can be used to
identify wastes which give off large amounts of heat
when reacting. The procedure consists of confining

__3!211-9 differential température
t

with ashielded the ai-ooup!e.

The test assembly is put mto a temperature bath’
_and then ‘hedfed 4t a constant temperature increment
rate, The dif tial temperature (sample tempera-

ture minug/bath tempetature) is recorded versus bath
ture or versus a thermally ineyt control mater-
e (that is, sam-

emperature, due to reaction exo e"n?idty versus

// “bath temperature, due to copstant thermal input),

is graphically analyzed to determine the threshold

" temperature for initiation of measurable reaction,

Likewise, wastes which react to form high pres-

' sure gradients can be identified by use of a reaction

Fossel equipped with a pressure transducer. Thiscan
then be heated and the pressure increase with time
analyzed graphically. . _ ’

The problelewth these two methods lies u\i the
fact that the ts must be analyzed and a judgment
made. The results can be ambigudus and not readily
interpretable. For example, the pressure transducer
only reads the pressure increase, but gives no indica.
tion as to the nature of the vapor being formed,

There are standardized testmg methods available
to identify those materials which are’ pressure sensi-
tive, or can be detonated by shock, such as the
Picatinny Arsenal tés
A test method whicn could be used to Ldenufy
strong oxidizers would be use of a redox electrode.
Oxidation can be thought of as the loss of electrons:
a redox electrode measures the potential difference
between the test solution’and a Standard electrode.
From this potential, a test solution can be judged as
either oxidizing or reducing, and to what extent. This
test mbthod can only be used on a liquid waste, and
specific protocols are not presently available to.use
this method for determining the redox potential of -
wastes,

The tests mentioned above are all specialized test:
ing procedures whigh should only be run on 2 smail
percentage of An alternative method of
handling, the identification of highly reactive wastes .
would be to develop prose definitions of the effects
of these' reactive wastes similar to the National Fire
Protection Association categories for reactive substan
ces or oxidizers, with a sample listing for each.
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. ’ . SUMMARY - - . icy sense, a very complex task. The variaty of op-
As the foregoing discussion illustrates, the defini- tions for definition of these simpler, physical param.
tion of a hazardous waste' (as required by Section *eters wﬂ{ eompoﬁnd greatly when the acute and
3001 of the Résource Conservation and Recovery chronic toxicity factors are addressed. .
Act) promises to be both scientifically, and in a pot-
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BACKGROUND
According. to current estimates by the Qffice of
industrial ‘wastes are produced anhual!y‘in theé United

It is also estimated that aboit 10 percent of this
industrial wiste is potentially hazardous. The inade-
quate management of these hagardous wastes has the
potential of caising an adverse impact on public
health and the environment. This impact combines
both the acute (shortrange or immediate) and
chronic (longrange). stfects of a hazardous com-
. . pound or a hazdrdous coinbination of campounds,
L \and is related to pProduction-quantities ahd distribu-
A Hon In EPA’s Report to Cong:l‘es _on’hazardous
: wastes, EPA concluded that the prevailmq methods of

: hazardous waste management ar¢ inadequate and re-
A aﬂtmmeunoonuolleddmhargeofhazardousrem

. dies into the mvironmeg .

KT TYPES OF DAMAGE.INCIDENTS

S . OSW has compiled' hundfeds of Gase studies of
Y damages remltmq from the improper management of

" -5 lished. In the course of this dataYathering effort,
QSW has - recoqmzed six ma;or -routes of ‘environ-
" mental transport that can usultmthe improper land
disposal of hazardous wastes: (1) groundwater con-
tamination via leachate; (2} surface water contamina-
. tion 'via runoff; (3) air pollution via open burning,
- . .evaporatiof, sublimation, or wind erosion; (4) poison-
1 ing via direct contact; (5) poisching via the food

’ -

N

*Secticn ‘212 of the Resbtiroe Recovery Act of 1970

4 required that EPA prepare & comprehensive report to Con-
} gress on the storage and disposal of hazardous wastes.

Solid Waste, 336 million metric tons (wet weight) of

States, with a yearly gowth rate of abolt 3 percent.’

Choapter 3

PROBI.EI'I'I RECOGNITION AND DEFINITION
BRCKGROUND

. industrial residues, of which ‘Some have beed pub-

chain; and (6) fire and ‘explosion. Many cases docu-
ment the immediate and long-term danqer"to man or
his environmeﬁt from improper disposal of such
hazardous wastés. Three examples fofllow:

® Fifteen thousand drums of toxic ancl corrosive
‘metal industrial wastes were dumped on farm-
land, resulting in the deaths of large numbers of
cattle'from cyanide poisoning and the contamina-
tion' of nearby surface water by runoff.

¢ Hexachlorobenzene .(HCB) was dumped in a

rural landfiil, whete it sublimed into the air.

-The HCB was ulnmatefy absorbed into the body
tissues of cattle, resulting in the juarantine of
20,000head of cattie by the Louisiana Department
of Aqnculture at a loss of apprmdmately 3.9 mil-
“lion dollars to ranchets.

L Chem:caI wastes were illegally stored and
dumped, causing the contamination of the Co-

hausey aquifer by petrochemicals. ‘This resulted
. in the condemnation of 150 ;rhme wells.

. TABULATION OF DHMAGE DATA
, ““OSW has compiled an inventory of over 400 cases

"of damage resulting {rom waste-disposal practices.

The.majority of case studies in the inventory relate to
industrial processing waste disposal; however, dam-
ages from the disposal of pesticidgs and pesticide con-
tainers have also been incorporated. The primary
sources for this data-gathmng effort were State en-
vironmental regulatory agencies.

Based on 421 industrial and pesticide waste-related

* damage case studias compiled to date, OSW has pre-

pared a number of tabulations which may help in
reaching some preliminary conclusions about prevall

ing damage trends. . (/
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PROBLEM RECOGNITION AND DEFINITION 11
occur+in those States that do not have regulatary pro-
grams for industrial waste disposal. Further, such
States genetally do not have adequate documentation
of damages. _ ) .

The contaminants, listed in damage incidents by
disppsal methog, comprise a wide range of harmful -
and potentially harmfgt substances (Table 3). The
largest™ category, miscellaneous organics (identified.
in 88 separate incidents), includes some knbwn.and
suspected carcinogens. It should Le emphasized,

g LI g ATt

Table 2 categorizes the damage mechanisms in-
volved in the analyzed case studies by~ disposal
method. It indicates that groundwater contamina-
‘tion is’ the. most common type . of damage reported,
followed by surface-water contamination. Moteover,
in most cases of established groundwater contamtina.
tion, actual water supply wells (as compardd to mon-
itoring wells) have been affected. The table also,
shows that “other land disposal,” which generally
refers to Promiscuous dumping or dumping on land

53
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o

ot designated-for.this purpose, is- the most sigmfl however, that in most documented damage cases, ;3
cént source of damage. chemical analysis of the contaminants is incomplete. : ‘

1t should be noted that the data summarized in This is mainly due to the expensive nature of thor- P
the Table are not nationally representative since 65 ough laboratory analysis, especlally when organie con- “:j
‘of the 421 cases studied were gbtained from an in. taminants are involved. , 5

Two other interesting observations derived from
the tabulation of case gtiidies shouid be noted. One
is that in 63 percent of the incidents of damage, the

complete survey of one State that already has a per-
mit system for tandfills and surface impoundments._
The most flagrant environmental offenses genérally

g

i
.- ! ' o3
- . B
. Table 2 : . ¥
MECHANISMS INVOLVED IN INCIDENTS OF DAMAGE BY DISPOSAL METHOD?) 1
. ) Smeltings, :
Surface Landtills, Othér Land Storage Stag, Mine
Disposal Method Impoundments Diamps Dispasalb} of Wastes - Tailings i
_ — ‘ — j
%;mtm of Cases 8 _ . 9 203 15 - 15 :
Danage Mechanism b ) - v . o
{number of cases) . .
Groundwater . T - . o . :
{259) . 57 S e 117 10 . 11 .
Surfzce Water 4 S
{170) 42 49 7 . 8 .
i ‘ ' ' R :
an .. T I 5 9 S : :
Fires, Explosions LT T . i . :
(14) - ‘11 v 03 " . " e -
Direct Contact Poisoning - " ;
{52) 1 6 ' . 40 8
Wells Affected®) - ' . ) ' .
- {140) 7 " 32 e 28 f"‘ 74 S, "4-\ 2 -

r — - 0 p—— L
@) The talmlat;;n 15 based on 42! cases studied thus far. The numbers in the matrix add up to more than 421, because several

damage incidents involved more than one damage mechanism.

: l-a) Haphazard disposal on vacant properties. on rarrnland spray irtigation , ete. . . -

) Not inclided as 2 damage mechanism

Note. The data presented in this table have been denyed solely from case studies associated with land disposal of indus pal wastes.
* L}
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e . &
> . TABLE 3 i g
5 CONTAMINANTS INVOLVED IN DAMAGE INCIDENTS -5
o . BY DISPOSAL METHOD
. — o — . i
{ . . * CASES STUDIED: 421 ;
; . Dbpé@a‘lMethod . ‘e , Smalting, . i
;. . q Surface Landfills,  Other Land Slag,Mine * *  Storage i
9 Conitaminant . e Impoundments Dumps Disposal® Tailings o
. As ST 5 4 10 '
i - cd o 5 3 1 ¢
&, 33 11 9 12 1 B

Cs 1, e | ’ e

Cu - 20 . 6 4 9 3 . -8

~ Fe - 40 10 .20 3 4 ~ R

Hg d n o 1° . 9 - 3

Mn . -2 3 e 4 4 : A

Ni 13 5 2 s 1 1

o ~22 5 6 8 . 3 - 3

2z 22 9 5 5 3

Q 2 1 6 9 | . &

N’ 5 6 4 9 k

T 8 5 3 ;

NH, 14 6 2 6 . . .

NO,~ 16 6 2 - 7 1 R

50,7 18 9 2 5 2 g Vod

Inordantc Acids. 2 5, e 10 4 ' T

_ . _Misc, Inorganics | 83 1 5 2 - 6 2 ‘ Vo
g + BChs -~ 3 1 2 . %
: Petrochemicals . 10 . ¢ 5 10 2 .
= . Phenols 31 9 M. -0 **12 ~ §
1 . Misc,Organjes * 88 15 2% .» 5 -
P ' Bactéria ’ 11 1 2, 8
;- Pesticides *7 | 6 9 . 7 i
- Radicactive 9 2 3 SN 1 2- .
Unspecitied Leachate | 2 . 5 L 1s 1 H . 3

Total o £ 689 . - 178 183 295 K7} 19 ot

‘ *Disposing on vacant properties, on farmland, spray Lrigation, etc ) - . ! = - ‘

. causative waste dis}nosél ac{ion*occurfed on the prop-
o €1ty of the waste generator, although in many in- om,

A “stances the damage had spread .off-site when it was
i‘j -, , dispovered. The second observation relates o the » i
1 %e frame: of dmovery of damaga Slxty percent of
: the available darhage ‘incidents wers iscovered during
" the past 5 years; however, the acts of vasth dis-
: posal responsnble for the damage may have occurred
e years or even decades sarlier.
Y- e ] .
’ - EPA INDUSTRY STUDIES
. Under Section 212 of, the Resource Recovery Act,
¢t of 1970, the Office of Solid Waste. began examining °
problems sassociated with hazardous.wastes, As re-
:“ quired by the Act, EPA submitted a report to Con-
' gress detailiig their findings and conclunons, that
can be summarized as foliows:
¢ - T .
F MC ’ ’ .- e

. f - . e

PAFullToxt Provided by ERIC

L

g
© o Substantial quan,tities .of tonc and otherwise

" pollution controls. . .

v bt e b 4 e s e bty & e .

hazardous indusu'ial waste are qenerated annuatly,

‘e Laudduppsalofthesemaeﬂalsuinmmg '
as a tesult of increased production and consuinp-
tion, and due to the institution. o! air and'water -
* Regulation o{ nonradjoactive hazardous wastes

[Is, at present, nonexistent at the Federal level,'and
variable in extent and inconsistent in enforcemmt
on both the State and local Jevel, -

‘s There islittle econoinic incentive for generators
to dispose of their hazardous waste in an environ-

. mentally adequate manner,

_ As aresult, the Administration proposed that Con-
gress enact legislation designed to prevent dangerous
and environmentally unsound hazardous-waste treat.
ment and duposal prachoes

L9 o "
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YROBLE'M RECOGNITION AND DEFINITION

It was apparent that should the proposed ledisla-
tion pass, the preventive measures must be based cn a

firm £

cal,

undation of knowledge ard indisputable evi- «

TABLES

Pb'I’ENTIALLY HAZARDOUS WASTE QUANTITIES (U.5.)

13

(MILLION METRIC TONS ANNUALLY) (1974)

order for resilting standards to be practi-
‘uitabie. and implementable. This would -re-

-

Industey

*quite congiderably more information on-the genera:
tion and “tharacteristics of hazardous wastes, and on
_the techndoqy available for adequate treatment and
:disposal than had been developed to date. Therefore,
the Office of .Solid Waste undertook a series of 14

industrial studies to determine: (a) types, quantities,
, and sources of ‘those potentialls_f hazardous wastes,
. which are otwill be-generated by industry; (b) pre-
sent practices for treating and disposing of hazardous .

astes; (¢) control technology which could be applé

to reduce the hazards presented by these wastés upon

13. Elsctronic components ¢
14. Waste ot retefining  ~

0.102
0.026

. 0057

0.r62-
0.036
©.057

; Dry Basls  Wat Basis

1. Batteriess - 0005 0.030
2. Inorganic chemicals 2000 , ° 3.400

3. Organic chemicals, pesticides, . N
explosives 2,150 6.860
4. Electroplating V. 0.909 5276
5, 0.075 0.09
5. Jeurn refining 0628 1.757
’ 7. aceuticals Y0062 0.065

8. Metals - 4454 8:335

9, Ledther tanning'an 5 2.146
. 1;,% Plastics . 0,205 0.785

disposal; aml (d) the cost of control technalogy.

Hazardous Wastg Quantities

‘The 14 industrial waste studies conducted-by the
Office of Solid Waste began in January 1974, and
were completed in Janwary 1977. The majorsty of
data collected were through telephone mtemews,
“plant visits, and a sample and analysis program.
Approximately 200 millidh metric tans of total in-
dustry waste and 29 million metric tons of potentially

" ‘hazardous waste (wet weight) were generated in 1974

by the 14 industrial sources (Tables 4 and 5).

TABLE 4

us INDUSTRIAL WASTE GENERATION
{MILLION METRIC TONS ANNUALLY) (1974)

’

N _ Totd 2 Total ™
sndustry Qatcgory - Dry " Wet '
' 1. Batidries- ' 0,000 0.01
2, Inorgapic chemicals 40000 68,00
3. Organic chemicals, pesdcides,
explosives 2200 7.000
. 4. Rlectroplating 0.909 5276
5. Pain| [ 0370 - 0396
6. Petrolém refining 0.625 1.757
7. Pharmaoeuticals 0.244 1.218
%, 8. Primary megals 100.342 109,502
" 9.. Textile dveing and finishing 0.310 2,099
“10. Rubber and plastics 2.007 3.254
11. Leather tanping and finishing 0.064 0.203
12, Speciat m 0.305 0.366
13. Eisctronic compénents 0.037 0.060
14. Wasta ofl regefining 0.057 0,057
Totdls 147470, 199.598
-0
[ ] "t' A
. -] .
* R,

Totals

10.763

28,755

-

Two interSiting obsétvations derived from the

tables should, bg noted. First 6

portion of the waste is appr
{wet weight) of the total indus
percentage is larger than the 10 percent estimated
for all industrial wastes, Therefore, thase particular

lndustnes are thought to-generate the majority of
the na..nctn s hazardous wastes. The second observa-
tion is that foir industrial categories—primary metalsi”-

[}

i1, the hazardous
ately 14, percent

.quantity. This \

otganic chem:cals. pest:cides. and explosives; elec.”
troplating and metal finishing; and inorganic chem-
icals—account for 83 percent of the total hazardous

waste produced (wet weight) from the 14 industries. .
X The geographical distribution of potentially haz-

-ardous waste qQuantities shows that the majority of
* hazardous waste is generated in EPA Regions III,

IV, V and VI, which are the major industrial sectors
of the country, that is, the Mid-Atlantic Region,

Sontheast Region, Great ‘Lakes Region and Gulf

Coaﬁ: Région (Table 6). .
When the potential hazardons waste growth for
the years 1977 and 1983 is projected, indications are
that all 14 industries will generate a greater quam:ty
of Kazardous waste (Table 7). The generation -rates
wxli range from a 24 percent growth in tlwptmia
metals industry te a 2009 petcem growith. in the bat-

el e D kI _be e

. tenea industry. A large percent.age of the qrowth,;s

T R R
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due to the institution Jf air- and water-pollution con-

o orol technology that has been or will be added
. N N
.(Figure 1) L.
L Treatment/Disposal Technology
- _In conducting the 14 industrial "waste studies,
¢ treatment and. disposal operations were also con-
- tacted to assess the types of treatment/disposal
. \
TABLE6 .
P . POTENTIALLY HAZARDOUS WASTE QUANTITIE:
T . BY EPA REGIONI®)
I . (MILLION METRIC TONS ANNUALLY)
.
- . - [ .
v EPA Region Dry Basis \\ Wat Basis
i
) ‘ =\
-1 1 205071 1,208,486
\ n 586460 1,920,524
H] 1,720,138 5,888,173
v 1,434,088 4,451,865
v 2647572 _ 6,541,708
VI : 2,797,065 ° . 7,120,978
Vi 161,932 558,595
nn 220,071 517,736
IX 550,693 1 487,911
X 439,818 - 1,069,038
Total 10,763,008 28,755,014

{a). Quantity figures were obtained from contractar esti-
Lt \ mates of those wastes which are potentially hazardousin 14
. industyial categories, ,

located in the dif

&

STATE DECISION MAM{ERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT

methods used for the various types of wastes, From
the studies, it was found that land disposal (that is,
landfill, surface impoundment, etc.) is the most pte-
valent method (approximately 83 percent) used by
industry to manage their potentially hazardous watses,
with treatment and recovery techniques (such as, ine
cineration, recovery, ete.,) making up the remaining
17 percent. .

National Impact of Hazardous Waste Practices

In order to yain an understanding of the nation-
wide potential for health and environmental damages
related to industrial waste disposal, OSW made an

assessmont- of - the environmental adequacy-of cur-

rent disposal practices, as'related to the estimated 29
million metric tons of potentially hazardous residuals
that- have been identified in the industry categories
; considered. The assessment of environmental ade-*
quacy was based on the disposal practices employed
by typical manufacturing facilities—those which em-
ploy average disposal technology relative to other
plants in the same industty. The modes of disposal
have been identified as é'r'wimnmemally adequate or
inadequate.
Prevaillng disposal practices can be categorized on
the basis of estimated-environmental adequacy, and’

{b) Appendix E indicates the States v
ferent EFA Reglons, . the percenit of total wet weight attributable to each
;
] "y TABLE 7 ..
, 2 POTENTIALLY HAZARDOUS WASTZ GROWTH PROJECTIONS - -
* : & Y R Amount
. - ™ P . {Mill, Metric Tons/¥r.)
" . A " B 1977 1983 % Growth*
) - Thdustry © Dy o Wet Dry | Wet Dry Wet '74.'83
. 1. Batteries .0005 * D@10 0.082 0.164 0105 0.209 2000
. 2. Inotganic chemicals 2.000 3400 & 2300 3.900, 2,800, .. 4800 40
3, Organic chemlcals, pesticides : - ,g;i”' . ‘ *
and explosives 2150 6.860 , 3500 11.666 "3.800¢ 12.666. * 77
4. Bectroplating " 0909 5276 1.316 4.053 1751 5260 92
5. Paint and allied products 0.075 0.096 0.084 0.110 0.105 0.145 | 40
’ 6. Petroleum refining 0625 1.757 0715 1.841 0.811 1,888 30
7. Pharmaceuticals 0.062 0.065 007 | 00 0104 0.108 68
8. Primary metals smeiting . - . .
P andre 4454 8.335 4732 9.104 5536 . 1u418 24 .
e 9. Texile dyeing and finishing 0.048 1.770 0.500 1.870 0.179 0716 38
' 10, Eeather tanning 0045  '0.146 0,050 0.143 0.068 0.214 - 51
. 11. Special machinery 0.102 0.163 0094 0.153 0,157 0.209 54
L 12." Electronic components 0026 . 0.036 0.036 0078 0.050 0.108 92
o~ _~13. Rubber and plastics 0205 0.785 0242 0944 , 0299 . 1204 46
. - - 14, Waste oil reefining 0057 © “TO0ST T 0D7T4 T 0.07 0134 .0 0144 253
#Totals (To Date) . 10763 28.755 13.795 H¥1M 15.909 38089 48

*Figures-based on dry wéight quantities.
Q
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PROBLEM RECOGNITION AND DEFINITION ’

. . !
110" METAIC TONS DAY WEIGHT}

E TOTAL WASTES

' % POLLUTION CONTROL RESIDUALS
. 7 :
- ' 1916

L4

1754
162.7

1504 WS

1251

. 75

.
254 198 231

1974 1977 1963

I

YEARS -

Figure 1. Projected Growth in Waste Quantities for
‘Fourteen Industries

-

disposal practice can be estimated (Table' 8). The
primary disposal method employed for hazardous

‘nxdusmalwasmslshgoomminunnned surface im.

poundments, ang this method accounts for nhearly

_ half of the total of these wastes disposed. - Lined
unpoundments that were cons._ered adeguate receive
lcss than 0.1 percent of the total. Dumps or dther

nonsecure land surfaces receive the second largest
_quantity, Together, these forms of Jand: disposal
account for approximately 80 percent of the total.
Incineration is the third major management practice
now in use, with uncontrolled incineration account.

ing for almost twice the amount adequately handled -
" through controlled incineration, The result is that

over 90 percent of the approximately 29 million
metric tons (wet weight) of potentially hazardous
waste generated yearly by the 14 key industries is

" -handiéd by disposal practices which do not;séem ade-
quate to phevide protection of public health and the
_ environmerp, This estimate may be somewhat, pess

mistic b'ecause a small perventage of unlined surface .

. - .

m,#,‘;_.__fhm__,_,,.,:__._ RO _M\._e_ne, AP

Ot

.

Ll

TABLES |

ESTIMATED ENVIRONMENTAL ADEQUACY OF
DISPOSAL PRACTICES FOR POTENTIALLY

HAZARDOUS WASTES *
7 B Percent of Total Wet
Disposal Practice Wei_ght of Potenﬁa!ly
’ nazardous Wastes
Eavironmentally Inadequite ™ .
Unlined Suiface Impoundments 483
Non-Sccm Landfills . 303 +
Uncontrojled Incineration . %7
Deep%'dl Inieclion . 1.7
Landspreading . o3
Use on Roads R N |
Sewered . <.l
Total 90.4
Environmentally Adequate N
Controlled Incineration 54
¢ Secure Landfills ) 23 .
~ Recovery - 1.7 -
Lined Surface Impoundmentl , <.l
‘Wastewater Treatment <.l
Autodaving < .1
Total N 7

*Based on annual ¢ neraticn in 14 key industries duringthe ‘

petiod 1973 - 1975, -

impoundmentsand nonsecure landfills may be located
in areas that preclude the escape of pollutants into
the environment. On the other hand, this estimate
may not _be so exaggerated if one considers thar the
locations for landfills and dumps traditionally have
been selected on the basis of economit rather than
environmental considerations, Waste disposal usually -
takes place on. land that has little or no value for
other uses, in such areas as marshlands, abandoned
sand ang, gravel pats, old strip mines, hmzstone sink.
holes, etc. Most of these sites have hydrauhc con.
nections with natural waters. Similarly, most indus-
wrial surface impoundments are unlined and were 5ot
.sited on the basis of hydrogeological considerations,
Therefore, one could venture to say that up to 90
percent of potentially hazardous wastes are disposed
of by questionable methods and are ultimately sus-
ceptible to escape into the environment.

There are nther circumstances undetscoring the
significant potential for nationwide damages ‘f‘pm in.
dustrial waste disposal, One is that most manufactur-
.ing industries are located in the “wet regions” of the
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-

natign, where groundwater and surface water con- resources would result in particularly severe environ-
tamination are most likely. This point can be ilius- . mental and economic damage. The third conclusion
trated by superimposing the majo of industrial derived from this map is that many groundwater
activity op a contour map combining rainfall and aquifers in highly industrialized areas are not current-
evapotrafipiration data (Figure 2). The aveas of ly exploited as major water resources. This inter.
maximum rainfall and minimum evaporation are gen- pregation is somewhat misleading, however, since the
erally in the eastern third of the nation, where most map does not-designate those areas where ground-
manufacturing and, consequently, industrial waste water usage is moderate at present but expected to °
disposal take place. , ) increase significantly. From an environmental per-

A similar map shows where the nation's principal specfive, of course, the risk of groundwater con-
underground aquifers are Jocated ir relation to indus: tamination should be viewed with concem, vegard-

trial concentration (Figure 3).. One can draw three less of current usage rates.
general Coniclusions from this map. The first is that OTHER SURVEY APPROACHES
; ‘most areas of high concentration are underlaid by The data collected from the 14 irdustrial waste
Cr « principal aquifers. The second is' that some of the studies have been most helpful in prﬁésenﬁng a broad
. most heavily used aquifers are located in dry regions national picture of the hazardous waste managerhent
of the nation, whers the risk of groundwater con- - problems. However, the quantities calculated are . -
tamination from fand disposal practices is refatively based on a'very limited data base. A comparison, of
small. The relatively small risk is counterbalanced by the number of personal visits made to the 14 indus-
| the fact that any cgntamination of these scarce water trial categories with the actual number of facilities
. . :
33 !
: +10, 2
L) "1
i il ~
O 20 «10
+5
1 ,)
30
-5 o y
_ . & «10 o5
+ '_ i 45 4 '..
.‘0-6 ' é.} .
. ) 1] . \‘"5 ,
: ' » DTSR
: “ : S

. M } -
Figure 2, Precipitation - Evapotranspiration Ppiential Contours and Industriat Centers of L{w Conterminous U.S,

,. 23 . -




Figure 3. Major Aquifers, Well Withdrawals, and Industrial Centersof the Conterminous U S.

.

operating, indicates that exoept for the waste ofl re- a State’s hazardous waste management program. A / N
‘ _refining Industry, o more than 7 percent of the in- goed survey will also help establish surveillance prio .
' dustry was-contacted and contributed data (Table 9). ties and enforcement adtions. / '
1+ " Also,in only five of the industries was a sample and R
: analysis program performed (most of the samples TABLE 9
< _collected were grab samples). Additional surveys ' NUMBER OF PLANT VISIFS :
' should be performed on a smaller scale to increase the ~ =— = .
sconfidence of these data. Tlus could be.accomplished Groupl “ No. Visits No. Plants
through. State hazardous waste surveys and through Batteries E . [’5 263
: inforjnation» collected .through the planning agencies o canic chemicals 63 1607
' : created under Section 208 of the Federal Water Pol- Pettoleum refining 16 247 -
: fution Act as amended (“208” Planning Agencies). ;?l;;o":‘i:'“‘i“’" pesticides, 53 2200 )
State Hazardous Waste Surveys g‘m“"““““ﬁ“” ) 3? _ }ggg
., As a first step in managing the increasing hazardous an:;y metals 53 27117
: waste problem, each State should conduct a statewide Electroplating ~ 40 20,000
X haearddus wakte survey to establish an informaticn Growp I
it base. For the short term, this information base will ,
s ‘demonstrate the magmmde of the hazardous waste gmi:“mnew gg sggg
probl m; document the need for legislation and regu- Textiles 80 2000
‘ ‘l.?tion, and idendfy the hazardous waste sources and -- gl‘:';:’: nf:: P“'f:‘“zmt‘ gg i;:g
. sinks that should be regulated. SOver the fong term, Waste ofl cesefining ™ 5 27
the information base will indicate the effectiveness of
o ' 8 . iedr




" A _comprehensive survey should include facilities
that generate hazardous wastes; facilities that receive
hazaydous wastes for storage, treatruent and final dis-
poal. and the collectors and haulets who transport
“hazardous wastes. The objective of the survey would

“Be to establich a statewide mass balance of hazardous *

wastes. Surveying only one portion-of the hazardoiss
waste life cycle will not define the total problem.
Authority to Request Data
_In i few States, legislatlon has been enacted o
specifically regulate hazardous wastes. Pursuant o
that legislation, formal reporting, registration, or per-
" mit systems are being implemented. The data from
these systems can provide the information necessary
for a hizardous waste suevey. In some other States,
the -solid waste management legislation is broad
enough to inchide wastes other than municipal solid
" wastes, that is, hazardous wastes. In these cases, re-
porting, registration, or permit systems can also be
used to gather data.

If existing waste-managemént leglslanon is not
broad enough to require information from generators,
collectors and haulers, and disposal facilities, it may
be possble to usk informationgathering authority
provided in other legislation (for example, air-

" pollugion-control legistation or water-pollution-con-
trol legislation). States can and have required genera.
tors to provide hazardous waste infprmation with
their water discharge permit applications. This ap-
“Proach requires. coordination with and the coopera-
tion of other State environmentat programs.

In situations where a response is mandatory, the
data gathered should be fairly reliable and nearly
complete. Many States, however, will not be able to
use any existing informatlon-gathering autherity to
.conduct a hazardous waste survey. In these cases, the
States will have to rely upon the good faith of the in.
dustries which they are sur‘\‘eying. States that have
conducted hazardous watte surveys by mail and with-
out data-gathering authority have received less than
50 percent response to theirﬁnquiries. Telephane
follow-up {o the mailings has increased the response
to.z” much as 70 percent. Cther States without data-
gathering authority have conducted on site interviews
with potential generators with a mugh higher success
rate {greater than 90 percent). Therefore, the on.
site interview is the best.approach to assure maxi-
mum coverage of hazardous waste sources and also to

LE- . STATE DECISION MAKERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT,

* generators and disposal facilities, developing intetview

minimize data of poor quality. It has been found that
even when industries respond, the reliability of the .
data may be suspect, which is due in part to the reluc-
tance of industry to ptovide data which eventually
may be used to formulate requlations. ~

" Survey Procedure (Onsite)

Each fatHity that generates or receives a haZardous
waste should be visited, and operating Personnel at
each, facility should be interviewed, if possible. The
State can achieve greater depth and increased accur-
acy 3f information, as well as better response rates
from a visit to each generator and disposal facility.
Firsthand knowledge of Wazardois.waste problems
gained during interviews will be of lasting benefit to
the State hazardous waste program.

Most State environmental programs have field per-
sonnel (in regions or districts) who can assjst in cons
ducting a ‘suwey. With minimal training, these indi.
viduals could conduct approximately 20 interviews
per month. Each individual conducting interviews
mmust receive basic training for the task, and should
review the technical literature before each interview
to familiarize themselves with the types of processes
and wastes which they are likely to encounter during
the interview.

Before actually begipning interviews, the proper
groundwork should be laid by identifying potential

forms, and most iraportantly, soliclting the coopera-
tion of other organizations (for example, trade asso-
ciadgns, local health deparuments, other State agen-
cies, etc.). Without this cooperation, the results of
most surveys would not be as productive and vseful.
Each generator, disposal facility, etc., o be sur.
Yeyed, should be contacted to make an appolintment w0 -
and o briefly discuss the reasons for the survey.!

Potenual Generators

Several States have used Spandard Industrial Classi- -
fication (SIC) codes to identify groups of hazardous
waste generators and have fourd the codes to be in. A
adequate. (SIC codes are established by the Office of
Management and Budget and are published in the ?(
Standard Industrial Classification Manual.) The man- )
ual and codes do not identify individual facilities
or potendal generators, and they are not as descrip-
tive and inclusive as would be necessary for a coni-
plete hazardous waste survey. The electroplating

25 - ‘
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industry- can be used to illustrate the problem. Ap- therefore be difficult to obtain without adequate
proximately two-thirds of the dlectroplating industry authority. The main objective of the survey is 1o
in the United S consist of "captive shops,” leam about thé life cycle 6f hazardous wastes. ..
which arelnot listad*under the SIC code for the elec: specific information concerning hazardous wastes is _ X
troplauug industty. Therefore, if a hazardous waste not available, hazardous-waste generation rates can be -
- suivey-3f the electroplating industry focused only on estimated by using waste generation_factors. Waste - "
thosé electroplating shops which could be identified generation factors usually require data reiating to a
the SIC codes, many electroplating waste streams facility’s production capacity (for example, 0.324 kg
would be omitted. ~ of waste per 1000 kg of product). Comparisons can
. Manufacturing directories, wl'uch may also be alo be made with similar facilities of known size, .
. hased 8n SIC codes, do identif¥ specific facilities but production capacity, and gengrguor; ‘rates to est;mate
do not include all of the industries which are poten- hazardous waste generation.
tl?l generators of hazardous waste. Pesticide applica- - Various approaches “can be taken in develeping
" tors, utilities (railroads electric utilitigs, etc.), mining a datawoliaction guide. Specific guides can be de. ¢
rations, and Fedzral and State faciliiies are exam- veloped for each industry (electroplating, battery
of potential generators that are mot usually in- manufacturing, <te.), or a single survey quile can be
cl in manufacturmg ditectory listings. Manufac-™ « developed to survey the various phases ¢f the haz-
turma directories can also be out of date or incom- ardous waste life-cycle (generation; transportation, re
‘pleg.e\ 1t is therefore recommended that other lis:- treatment, disposal, etc.). The advantage of the latter ‘
ings (?r example, air pollution emission inventories, type of guide is that it is not limited t0 a smgle in-
water discharge permit applications, etc.} be reviewed dustry. Each State should tailor the data collection
toexpand upon the basic SIC code and manufacturing - guide t0 jts individual needs. '
du'eczory listings. . Data Storage.H‘ghdlil;g and Display - s
Tl'he Survey Data Cotlection Guide The data gathered during the survey should be re-
A sumy data-<collection guide should be developed viewed for completenéss and accuracy, and then ,
_ and used by all interviewers to insure that they are re- stosed 5o that it is readily available and usable. The
questing and gathering similar data during their initer- data will probably first be-used to produce a survey
views. Development of the datacollection guide is - report describing hazardous wiste management pract
one of the keys to a successful suvey because the tices in the State. Topics that would be of interest
types and format of the questions included in the for ahazardousmaste survey report include thie types,
guide will dictate the quantity, quality, and useful- quantities, and distribution of hazardous wastes with- v
ness of the data gathered. An individual with experi- in the State; the types. numbers, capacities, and dis-
ence in conducting Surveys and designing survey wribution of treatment and disposal facilities that
- forms should be consulted for this aspect of thepro- -~ handle hazardous wastes in the State: and the-flow of +
gram. hazardous wastes into and out of the State. In order

Data should be gathered for a base year {for to standardize hazardouswaste reporting, quantities
axample, calendar year 1974), < the information on of hazardous waste should be reported on a dry-

s hazardous waste quantities, technologies, costs. etc., weight basis. An estimate of the weight of the water )
will be on a comparable, basis with respect to time. portion of hazardous waste should also be given.
Attachmagt 3 is an outline of topics which are con- Projections of future hagardous waste generatiom i
sidered approphiate for a hazardous waste survey. based on growth projections for the State's popula-
¢ Much of the information described in Attachment tion and industry are also approprite. . .
. A can be obtained from ait pollution emission inven- The hazardous waste survey will probably be sub- . .-
’ tories, water-discharge permit applications, or other ject to refinement as the hazardous waste manage-
Stite records. If information is available from these ment progiam matures. For example, if a permit or

) or other sources, it should_not be requested again - registration~%fstem were implemented, hazardous
* in the suivay interview. §6meo informaton ma waste genegation and disposal data would become
be considered confidential or proprietary, and Wil more readily available and more accurate. From
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time to time it will probubly be necessary to produce
new oF supplementary surve eports 10 describe the
stailus of the_program. The data sterage and handling

system should be flekible enough to permit the

development of summary reports, to track the pro-
" gress of the overall program, and to track the progress
of mdmdual facilities.
“an08Y Planning Agencies

The Federal Water Pollution Control Act Amend-
ments of 1972 delineate water quality goals which
are to be ‘met by 1983 and 1985. The Act calls for
the formanon of state and area-wide planning agencies
to “encourage and facilitate the development and
implementation of area-wide waste treatment ir_tanage—

ment plans.” These plans are to piesent an integrated =

comprehensive system for managing water quality
problems. .

Authority to Request Data. The Act calls for
-planners to develop techniques to control the dis:
position of all residual waste generated within the
planner's:jurisdiction that could affect water guality,
and to control the disposal of pollutants on land or in
subsurface excavatons to protect groundwater and
sutface water quality [Section 208 (b) (2) (J) and
(b) (2) (K)}.

Residual wastes are defined as those solid, liquid,

or sludge substances resulting from man's activities in
the urban, agricultural, industrial, and mining en-
vironment that are not discharged directly into water
after collection and treatment, if any. Residual
wastes include municipal solid waste, industrial
wastes and siudges, hazardous wastes, and sewage
sludge.

State °(or designated area-wide) planning agencies
can develop alternatives to control the disposal of
residugl wastes only after assessing the problem,
examining alternative practices, and soliciting ap-
propriate public participation.

Survey Procedure. The term Best Management
Practices (BMP) refers to a practice or combination of
ptactices that has been determined to*be the most
effective and practicable {from a techhological, eco-
nomic, and institutional standpoint) means of pre-
venting or reducing the amount of pollution generated
by nonpoint sources to a level compatible with water

quality qoals. A BMP does not necessarily imply a -

single approach; rathet, a BMP for residuals may be
a combination of techniques and practices that must
be integrated into an overall effective residual waste
management system for a given area. This concept
can apply to a hazardous waste management system.
However, before the overall hazardous waste manage-
ment plan is derived, the State or designated area-
wide planning agency should determine the extent
of their problem. A survey technique similar to the
one discussed in the previous section “State Hazard-
ous Waste Surveys,” would be most appropriate to
determine the hazardous waste management problem.
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ATTACHMENT A 5
DATA COLLECTION GUIDE :
. _ INDUSTRIAL WASTE SURVEY A
A./T General information {to bs ohtained from each facility). ' E '
F.‘eility name’
Facility-location
Facility cwner i T X (
Facility mailing sddress ’
o . . i
Facility manager . Telephone no. -3
Facility contact : Telephoneno. : ,i
SIC group name and four digit number. Primary T
" "Secondary _ ;
Time period for which data is reprasentative . - : .
Number of employess Facility aren i

- Either obtain a piat of the facilitv' showing the location of onsite process waste storage, treatmant, and
disposal from the facility personnel or sketch 8 diagram of the facility'on the back of this page.

' . N
B. Waste characterization {applicable to genarator, treatment, and incinerator facilities).

Process waste
Process origin .
Quantity of wasts
Anndal rate
Average hourly
rate

Maximum hourly
nate

Wats m“iLn
(weight basis)

Process pr::dum
Quantity

" Attach flow disgrams of sach process showing product and waste stresms, if ayailable.

.
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: g
5 . . ) . ]
v C. Storage methodology {3pplicable to generators, treatment and disposal facilities, and colfectars and hauters). i
3 Process wastes X
s stored 4
: Quantity %
: ' Type of storage f
5 Fréquency of wransfer 't
o * .to the storage srea T
O Fraguency of transfer i
' from the storage T
¥ area ¢4
i Mcttgods ?f trarsfei N
4l rom ¥
g _ |
Safety procedures
Emergency plans H
! .
- — 4
- 4 H\"“-«.‘ ' ‘-
D. Tramsportation meothﬁology {applicable to generator, storage, and treatment facilities and collactors and haulers). )
- Wastes transppriad d ] .
' OuanthV? . R / . |
: 1 .
*_Dastination : M *
Waste A —
composition . ~ .
* . ) - . ) N
. . ™
b
Special handling - 3
procedures
Emergaricy plans i
' N ’ + )
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‘ ' Ll ’ ‘ ?
E. Trsatment methodology {applicable’to generator and treatment{agilities). \n ¢ .. £
Wastes treated :
Quantity
Composition of : n
westes treated ‘;
B = f
Treatment methods i 5
. : . i
‘Equipment used to . e B
U trest wastes : 3
; Ll : " - . ‘l%
Products ) Ll
3 \ % .{.‘\‘ :"
Describe the wastes from the treatment facility using the waste characterization portion of the guide. ) .
- "1 (A
-1 . ’ "y . . . A
B¢
.
F. Disposal methodology {applicabis to generator, treatment, and disposal fa=ilities). -7
Land disposal ’
Visste . ' .
Quantity ‘ N
Composition N g ;
Type of disposal
. Liner typs .
Thickness * s
Leachata ‘
cotlection
Depth of facility /"
Distance to ground (
vater i
Site secyrity )
Leschate -
treatment -
Burisl methods
Types of leschate
aﬂdw{s - :
Describe methods used to identify and mark the location of hazardous wastes, T
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- F. Disposal methodology {continued}
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4

“Incinsestion”
. | Quantity
" | Composition”

1. Type of incinerstor -

. Auciliary fuel used

- ek

“Ouantity:
Temperature
Dwell-time
Air polliution

ferurti

« | Air pollution permits

Résicue'disposs)

e

Waste storage priar,
to incineration

F. Disposal methodology (continued)

- Other disposal methods

k]

Wates .
Q.lll‘ﬂtvvf

Oegon dumping

: .Roclairncr

‘ t’fdl injaction

Other
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The. potential for damage to public health and to
the environment from mismanagement of hazardous
wastés (see. Chapter 3) justifies the need for imple:
_ mentation. of an effective hazardous waste manage-
ment program. . . ‘;n )

Current EPA"air and water leglslatgn conceming
poliution discharges focuses on industrial stationary-

source emissions by requiring new, source performance ¢

standards and -effluent lumtation guldelines. Such
requirements on industrial categories are Congres:
_-sionally mandated. Emission controls appeared neces:
sary because (1) man-madé abient “controls” (other
than water dilution) are -impossible, (2) sources are

_ geographically fixed, that is, each plant is faced with
an immediate problem of tre_aunent, and (3) surveil:
lance and enforcement of emission limits are much
. more practical than is wasteload a]locauon or
ambient-air modeling.

In othér words, with regard to air and water dis-
chatges, plants are stationary and emit to a moving
receiver (air or water). Thus, regulation at the
receiving end (ambient levels) is. very difficult.
Samplmg the emissions into the receiving medium and
exercising control- at the discharge siteis not only,
- logical but, perhaps, the only_practical approach.

" Also, with a moving iving medium (air or water),

it is difficult to estabhj direct link between a spec-
ific plant’s emission in terms of its effect on the
environment and public health, In the case of air,
this isdue to such variables as wind velocity and direc-
tion as well as the ambient levels to wl'p'ch the plant is
contributing. Similar vagaries exist with water dis.
charges. Streams have different flow rates, bottom
sediments have differing sorption characteristics, etc.

‘Chapteid—_

CONCEPTURL FRRI'I'IEWORK»LFOR EFFECTIVE
. HRZRRDOUS WRSTE ITIHNFIGEITIENT -

*
L

Land disposal, on the othér hapd, isa more readily
cantrollable medium. “The sink (the’land) is fixed,

and the wastes entering it are the variables subject to _

control in terms of the capabilities of a particular site
10 accept specific amounts of certain wastes. -

WASTE MANAGEMENT
Industrial hazardons  wastes (whethar solids,
powders, cakes, sudges, slurries, liquids, or contained-
-gases) are a unique problem because they are
transportable, and, they may be immediate polluters
of the land as well as futurs hazards in the air and

water media on Hoth a short- and long-term basis. .

Thus, the integrity of the pathways which wastes seek

- (land deposition, incineration, chemical treatment,

etc.) is the criticdl efvironmental factor-to be con-
trolled.

Several lmportant trends are evndem from industry-
oriented hazardous. waste, studies. First, many wast
have similar characteristics in terms of the di
OPtions selected. Waste disposal practices are usually
determined by the physical properties of the waste
(liquid, 'sludges, etc.) rather than by its chemical prop-
erfies. Analysis of the studies shows more variation
within an industcy seqment in terms of treatment/
disposal methods than between the industry segments
surveyed.  Also, characteristics of several diverse
wastes can often be exploited beneficially at waste
treatment/disposal centers. '

. Second, since wastes are often transported for

treatment/disposal, and off site treatment and disposas
are a significant private-sector business, waste streams
are not "stghonary" in the sense that ait and water
emissions are. Because economic waste tieatment/
disposal usually requires an accumulation of sufficient
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CONCEPTUAL FRAMEWORK FOR EFFECTIVE HAZARDOUS WASTE MANAGEMENT .- 2?7

«quantities for processing, the prospbc! -of waste
movement, and the environmental integrity of such
transport is a major” source of requlatory concern.

Finally, land deposition i ost popular waste-

~disposal option. Currentf technological variety is
minimal at present; for'mahy wastes, land disposal is
egulation, not indusyrial
process streams. However, there is a finite amount of
land available Jfor disposal of hazardous wastes.
A hazardous waste management program .should
result ingreation of a system with certain character-
istics: adequate treatment and disposal tapacity,
lowest cost to society consistent’ with public health
. and environmental protection, equitable and efficient
. allocation of cost to those responsible for waste
géneration, and conservation of resources achieved by
recovering materials and energy from wastes.

The system shoiild -combine onsite (point of gen-
eration) treatmept of some wastes, offsite (central
facility) treatment for hazard elimination, and secure
land disposal of madues that remain hazardous after

- treatment.

. WASTE msyos'mon HIERARCHY

Due to their; high potential for public health and
environmental lamage, some hazardbus wastes require
special control procedures. Management of these
wastes means awareness and control over them from
the time of generaton through their transportation,
temporary storage, treatment, and disposal (so-called
“cradle-to grave ¥ control). This comprehensive man-
agement of hazardous wastes should be conducted or
coordinated at the State level so that wastes may
teach environmentally sound treatment and disposal
facilities. Several States have adopted waste transpor-
tation control systems involving manifests or “trip-
tickets” to monitor these waste flows. Such systems

‘- appear to be the most effective method to assure

proper handling and tracking of wastes from genera-
tion to uitimate disposal. Effective identification and
Jabeling of wastes by the generators is essential to the
effective operation of any manifest-based system. A
discussion of these topics is contained in Chapter § of
this guide. ~

" In addition, management of hazardous waste means
more than careful disposal. It implies consideration
of zlternate methods and schemes, both institutiohal
and technical, to reduce the amount and hazardous-
ness of wastes.. .

L -

A hierarchical structure of waste management
options is offered below, based primarily on environ-
mental concerns, while recognizing- that economics *
will play a major role in the waste genera!or’s decision
proce:s,

Reuse, energy recovery, and mat.erial Tecovery as
well as treatment are desirable prior to ultimate
disposal, especially land disposal. Thus, the desired
waste management dptions are {in order of priority):

¢ Waste Reduction . .
© Waste Separation and Concentration
® Waste Exchange .
#® Energy/Material Recovery
Waste Incineration/Treatment
® "Secure Ul!ir}'ta!e ]?ISPOSal

Waste Reducfion

y Reducing the amount of hazardous waste at the
source, through process chdnges, is desirable. Reduc-
tion of hazardous chemicals used in operations,
substitution of less hazardous materials, and better
quality control to reduce ~prcdui.:licm spoilage are all
examples of possible-actions which would reduce the
amount of hazardous waste requiring disposal. The
less hazardous' waste to be.disposed, the less risk of
environmental damage.

Waste Separation and Concentration

Even with the minimum amount of waste, it is
possible to isolate the more hazardous or toxic waste
streams from the mixtures in which they ocour.
Waste separation early in process-stream flows, as well
as simple jsolaton of similar wastes into separate
disposal containers, can reduce waste handling and
disposal costs. Moreover, isolation of such hazardous
wastes in separate storage areas would permit operat.
ing personnel to focus their attention on careful
management of those wastes.

Concentration of waftes by dewatering (with ap-
propriate air-pollution controls) will reduce the
amount of wastes requiring treatment or disposal.
This process notsonly reduces the cost of ultimate
disposal but, more significantly, minimizes transporta-
tion costs, which are frequently the major variable in
total waste-management costs. A savings in transpor-
tation costs could offset any added of dewater-
ing and might even reflect true savings to the waste
generator. Concentration of the wastes could tause
the waste to be defined as hazardous while it was not

.3_4 . l * _ 1




% in the diuted or watered stage. A trade.off exists

" between the cost of handling and disposing of a

~

smaller amount (concentratéd) of hazardous waste
compared to a larger amount of nonhazardous waste.

Waste Exchange .

Next in priority is the concept of waste clearing-
houses’ where “pretreated or untreated hazardous
wastes are transferred. These clearinghouses operate
on the principle that “one man's waste can be another
man’s, feedstock.” At least six waste exchanges in
Europe and ten formally organized waste’ exchanges
in the United States testify to the feasibility of this
concept under a variety of institutional arrangements.
Such clearinghouses are desirable byt may only be
feasible at a State or multi-State level. An EPA repont
on this subject is available from the National Techni-
cal Information Service, Springfield, Virginia.* Since
this concept is relatively new, additional information

_\Js provided in' the next section.

1

Enargyfmterfal Recovery

Recovery of potentially useful suhstances: energy,
or matetials from hazardous wastes is desirable. Many
wastes contain valuable basic matérials, some of
which are in short supply, making material recovery
logical from both resource conservation and environ-
mental viewpoints. Extraction of materials from con-
centrated waste usually requires less energy, and
generates far less air and watér pollution, than the
mining and processing operations required to preduce
the material from virgin resources. As material
shortages become more widespread, material recovery
from hazardous waste Will become’ more attractive.

Likewise, the combustion of such wastes to re.
cover energy or heat value for other purposes is en-
dorsed. Such operations usually requlre special high- .
temperature equipment. with emission control sys.
tems and effluent monitors.

Other limitations afe imposed by the “quality
control’’ aspects of waste ydilization for energy. The
user facility must have an adequate supply of fuel
with consistent heat value on a regular or fulltime
basis. Also, some provisions must be made for stand-

by or‘emergencskr operations. These limitations must
* . kY

*'"Waste Clearinghouses and Exchanges. New Ways
{or ldentifying and Transferving Reusable Indutwial Frocess
Wastet,"” PB-261267.
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be carefully considered and integrated into the plan-
ning for any system using industriat Wastes for fuel.
7 Incineration/ Treatment

Incineration even Without energy recovery is desir-
able, in its proper order of prldrlty—mainly to destroy
organic wastes. Other nonburnable #astes should be
detoxified and neutralized to the greatest extent pos-
sible throngh physical, chemical, and biological treat-
ment,
using control equipment and monitoring devices is
still ‘required, regardless of the process employed.*
Alternate treatment techniques are being investigated

" by the Office of Solid Waste and several reports will

be forthcoming.
Secure Land Disposal .

For those hazardous wastes not amenable to re.
covery, treatment, or destruction, volume reduction
t¢ minimize land-use.réquirements should be per-
formed prior to secure land disposal. Secure land dis-
posal either through encapsulation of small quantities
of waste or through the use, on a larger scale, of a
chemical waste landfiil is recommended.

In genergl terms, a chemical waste langifill provides
complete long-term protection for the quality of sur-
face and subsurface waters from hazardous Waste de-
posited therein, and prevents hazards to public
‘With and the environment. Such sites should be lo-
cated or engineered to avoid direct hydraulic oon-

tinuity with surface and sybsurface water flow into

and out of the disposal area. Monitoring wells should
be established, and a sampling and analysis program
conducted. Air emissions should be controlled and
monitored as well. Additional characteristics of a
chemical waste landfill are described in Chapter 6.

WASTE TRANSFER CONCEPTS
(WASTE EXCHANGE)

Waste transfer is both similar to and different
from the purchase and reuse of industrial by-products.
In both cases, an induscrial process generates, in addi-
tion to its principal product, some material which is
not' usable by the generating company, but which can
be sold economically for reuse by another company.
When the material has a well recognized valye that

*justifies the costs of recovery, handting, and 1ranspor-

tation, it is known as a by-product. When the mater-
ial has a value which has not been recognized, it isa
potentially transferrable waste. As Jong as disposal

35 '
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* is easy-and inexpensive, disposal! will be the waste
genetator's economically preferred cowse. Transfer
to another plant or industry is economically attractive
only wheh disposal presents fajor probiems, as will
increasingly. be the case with tighter resirictions and
higher costs. - .
. While some transfers occur directly through the
_ initiative of either the waste’s generator or jts poten-
"l usér, larger-sca!e realtzation of the coéndept re-
quires a third party ors"transfer agent." This is be-
cause ' the possiblé uses are not well established,
,generatorsand potential users nsually do not know
about each other, and conipanies are relyctant to_ re.
veal iriformation ‘about their processes and waste
materials. A transfer agent is neaded iherefore, to
identify generators and users to each.other, whie at
* the same timé protecting confidential information
until a promising match is identified. Even more
transfers can be made if the transfer agent is able to
offer additional services, such s assistance with nego-
tiations, consultation about uses and reprocessing re-
quirements, or actual handling of . the matetials.

The-term /‘waste” has two meanings that are re-
lated but distinct. It can refer to damaged, defective,
or residual material resulting from an indystrial
process, which retains some”or much, of its original
value; this is “scrap waste’’ or “serap.” 1In everyday
usage, “waste” can refer to any kind of refuse, with
no value, which can only be thrown away; this is
“rrash waste'’ or “wrash.” What is considered frash
by one person may be considered useful by another.
- This difference between twer values seen in one waste
Is central to both the economic and the technical
viability of waste transfer, and creates opportumties
for transfer-agents.

Transfers can occur only after many conditions
have been established™~dor both generator and user.
Eéch, depending upo!
tive of what is important, must consider the fol-
lowing:’

® Technical feasibility . the matching of the

. chemical and physical properties of available
waste streams with the specﬁicatlons of raw
matenals they might replace

*Additional information on incinesation may be
found in EPA publication, fncinteration in Hazardous Waste
Management (EPAIS30/SW-141).

hit own business and perspec- ©

CONCEPTUAL FRAMEWORK FOR EFFECTIVE HAZARDOUS WASTE MANAGEMENT 29

® Economic feasibility - balancing of disposal
costs foregone.and raw” material costs saved
against the administrative and transport costs
of implementing‘a waste transfer. .
® Institutionsl and marketing feasibility - guar-
antees of supply and anonymity; and. mutual
confidence among generator, user, and transfer
agem:. +
® Legal and regulatory feaSihib'ty protection
of confidentiality, legahty, and unhkelihood of
liability sujts.
. When generators and users cannot satisfy all re-
quirements for a transfar by themselves, they may

‘seek help elsewhere. ‘Their first recourse is to in-

formal networks of colleagues. The second is to
professional societies and the advertising columns of
technical journals.

The third ic to an information clearinghouse,
which serves the limitetl function of linking interested
ttading partnets. A dearinghcuse transfers only in'
fortaation, playing only a f:assive role in the transfer
process and leaving generators and users to negotiate
directly.

The fourth Tecourse is to a dealer, reclaimer, or
ma:erials exchange that is equipped to handle, treat,
and certify the cha:acteristics of cheminal materials.
Such agents play an active role, becayse they stand
as intermediaries between Qenerator and user. Of
coutse, many companiss reclaim materials with weli-
recognized reuse value. ’

THE PATHWAY APPROACH TO CONTROL

The differences between air and water poitution
clean-up programs;-and programs of hazardous waste
management result from basic differences.in the
nature of the problem. such as transportability, simi-

larities in waste treatment, and the threat by hazard-
- Ous waste to both air and water. These fundamental

differences coupled with the resqurce/enforcement
problems of other requlatory experiences have led to
the "pathway " contro) approach.

The regulation and control of the pathways which
wastes follow provide a more effective solution to the
problem of Jand.destined hazardous residuals com-

> pared with control of specific industry by industry

sources. Not oply is fhdustry left with more flexi-
bility in- terms of disposal options, but also, State
governments can mingmize and target their enforce-
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ment and surveillance resoutces.

‘This approach permits the State to apply its tech-
nological fesources in areas of its chartered expertise,
rather than having to méei challenges as to its know!-
edge of industrial process techniques. Based on in-
dustry stucies, lhe best requlatory approach seems to

be to channel wastes to environmentally adequate
facilities, and to Jet innovative corporate managers
«and technical decision makers choose amony acoept-

"able options. .

- If wastes were freo to now to the most economic .

treatment/disposal process, and if thess processes
" weee environmentally” sound (pursuant to air/water

_emission limits), then environmental integtity and the -

public health would ‘be protected. At the same time,
the generating industry would be free to evaluate the
costs of diffetent waste disposal options, both in
terms of impact on the manufacturing process and in
disposition of its wastes. This approach could also
protect any proprietary or competitive positions, by
not prescribing the specific means of compliance
with rggulatory -controls. Thus, industry would be
“free. to devise ‘technologies to meet its needs (includ-
ing waste reduction and exchange opportunities as
alternatives to dispasal).

Similarities among wastes which can provide use
ful treatment/recovery opportunities as well as their
ase of movement are also accommodatad by ‘regulat-
ing the waste disposal "*pathway."”

In addition, from the perspective of the State,
resolirces can be concentrated on suveillance/en-
forcement activities at regionalized facilities as op-
posed to the regulation of thousnds of individual
plant sites. Depending upon the costs associated with
offsite treatment and disposal, howoég
may choose to treat/dispose onsite. These cases
would be handled by requiring permits for these
opetations as well. R

Included in a permit-oriented approach to requlat-
ing these waste “'pathways"” or destinations must be
an information system to assure that all hazardous
wastes generated are transported carefully and indeed
are received by permitted facilities. Thus, the con-
cept of .waste transport manifests of “trip-tickets”
has been introduced and is discussed in Chapter S..

£, some firms, .
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INTRA-/INTERSYATE-COOPERATION |

In many States, where hazardous waste regulation
is being’or has been considered, it is the latest-addi-
tion to a serfes of regulatory authorities. When plan-
ning for or developing legislation and regulations for

hazardous waste control, consideration should be’

given to integration with other regulatory/control
authorities. , It is desirable to use existing lagislation/
requlation to provide the necessary degree of environ-
‘mental protection without an additional level of

bureaucratic authority. {1t will also invite less opposi- -~

tion from the controlled industries by mitigating
grounds for complaints of overregulation and duplica-
tion of controt.)

A prime example of the need for jaternal coordina-
tion lies in the area of transportatidn control of haz-
ardous wastes. Many States already have a Public
Service Commission (PSC) or Public Utilities Com-
mission (PUC) (or similar agency) which has requla.
tory control over hazardous material transportation.
From the Federal viewpoint, the Department ‘of

" Transportation has interstate authority and, based

on an interpretation-of its legislative mandate,lintii-
cates that its authority applies equally to intfastate
movements of hazardous materials. Be th;\t as it may,
it would be aclma]:le for the State environmental pro-
tection agency to attempt to use this existing author-

. ity, rather than developing its own expertise on trans-.

ponauon oontrol.  Morevoer, it may well be within
the legislative authority of the State transportation
authority to modify its regulations to include what-
ever env;rcmnental conterns are not already accom-
modated. -

Intemal coordinafion should also be pursusd in
areas of planning. There may exist agencies that
were created pursuant to Section 208 ofthe Federal
Water Pollution Contrel Act, or other regional au-
thorities who have exsrcised and developed area-wide
planning techniques. These should be consulted and
gechaps integrated into the planning process. The
major congera in using-drganizations should be with
achieving the necessary env‘:bnmental Protection, al-

' though the management probléms involved are recog-

R °
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These same levels of cooperation ard coordination a negative impact on overall industrial growth of a
should be smught on an interstate level. Since State or region. Interstate coordination, through a
compurce u::ﬂly ﬂo:* &(:1:1 ?’0“ state b°;d“" .common set of réquirements, is more likely to pro-
consiitency of regulation ocumentation) isa ) ) o
_ worthy goal.” Materials (and wastes) flow o meet an :';‘:‘ the ud‘:!“‘ ‘““‘““"‘;““:h p:“‘”“":' since

economic market, Overvequlation, such as a pro- | ':m"' -Rlo easy way lor the “gypsy cumpes

" hibition of the imporation of wastes, may well have ) to avoid requlatory comrol. -
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CONTROL OF HAZARDOUS WASTE
. TRANSPORTATION '

The primary 'objective of a comprehensive hazad-
Ous waste management program is to assure that haz-

___ ardous wastes are properly handled. to prevent undus

harm to public health and the environment. Elements
of a comprehensive hazardous waste management
“progtam include reporting by waste generators, the
regulation of temporary waste receptors (storage), the
regulation of permanent waste receptors, and the’
regulation: of- hazardous waste transportation. Al-
though control of hazardous waste transportation is
only. one element of a hazardous waste management
program, it is a key Element. By controlling hazard-
ous waste transportation, a State can follow the flow
of. hazardous waste into and oyt of the State, and

monitor the movement -of hazardous wastéwithin its .

jurisdiction. The key uses of a waste transportation

coNtrol program are to ensure that hazardous wastes
" are transported to appropriate waste receptors and to
generate information for planning and surveillance
purposes.

A State’s system for the control of hazardous waste
transportation should be developed to requlate all
types of Yerdous wastes produced in any form
(liquid, solid, or contained gas) and transported by
any mode (surface, air, or water transport). The basic
elements necesmy for a control system ate: alicens-
ing system for waste hgulers. a permit system for
treatment/isposal facilities, and a hazardous waste
manifest system. In addition, for a comprehensive
hazardous waste IManagement program, there should
be proper containerization; labeling and placarding of
waste containers and vehicles; equipment identifica-
tion and requirements for equipment inspection:
provisions for accident and incident reporting; and.

r——— -

interstate cooperation,

LICENSING SYSTEM FOR TRANSPORTERS

Although not mandatory under requirements of
the Resource Conservation and Recovery Act, many
States have found a licensing system to be yseful

A licensing systein should be desimed to regulate
the transporter of the waste. Any individual‘'or -
cotporation wishing to transport hazardous waste .
within or through a State’s jurisdiction would be ’
requircd to obtain a license, Existing State require- .
ments for the licensing of intrastate carriers may be :
sufficent with, specific controls for hazardous-waste .
haulers. The approval of a license by the State would "
indicate that the transporter has the proper equipment
to handle the wastes in a manner which provides for
the protection ‘of public health and the enviconment.

The State licensing agjency may have requirements
respecting operator training, tariffs, routing, insurance

coverage, handling of waste, stc. A license is different - :
from the permit jsued to waste treatment/disposal , v
facilities in that the major criteria for the, issuance of :
a permit would be that the facility is designed and

operating in an environmentally acceptable manner as

defined by the State.

In addition to licensing the waste hauler and issuing
a pptmit to the treatment/disposal site, a State may-
wish to tequire the registration of all waste transpor.
tation and handling equipment.

Equipment identification would make it easier for .
hazardous waste shippers, hazardous waste disposal or
treatmentgite  cperators, and State’ enforcernent
persobnel to identify equipment ‘that has been
authorized to carry hazardous waste. I



\ -

Each license applmt should be able to demon-
strate that a viable program for the inspection of the
fransport equipment has been established. An wispec
tion program should jnclude a schedule for equipment
check-ups and a list of specific areas or points that
- shoul be inspected. ° .

HAZARDOUS WASTE MANIFEST

The major purposes of a hazardous waste manifest
" are: 1) to provide the State with a means of tracking
the flow of hazardous Waste within the State and
with-data bn the quantities and disposal locations of
the hazardous waste; 2) to cettify that the wastes
bein; hauled are accurately described; and 3) to0 pro-
vide information for i€commended handling, disposa¥/
treatment, and emergency response,

Hazardous waste haulers would carty a manifest
provided by the shipper which would describe the
hazardous wastes being transported, the composition
of the waste, the quanfity of the wastes, specific
hazands, and the precautions which shoyld be taken
in the event of any emergency. At a minimum, mani:

fests should contain the address of the permitted.

storage/treatment/disposal site, the hauler, and oppor-

tunity for each party to certify completion of his.

obl_iqation. The State may require additional infor-
mation such as identification of the process that
generates the waste, informatiot on the hazardous
properties of the waste, and recommended treatment/
disposal methods,
. A certification by the shipper, hauler, and receptor
of the hazardous waste js needed in order to track the
flow of the waste. Certification by the shipperas to
the nature of \he wasté and its consignment to a
licensed hauler should be required. The carrier should
certify that the waste was hauled to a permitted
storage/treatment or disposl facility and the disposal
facility should certify ‘that the waste was received.
Tre manifest should be used primarily by the State

as a means of tracking the flow of hazardous waste .

within its jurisdiction and insuring the generator that
the waste was delivered. The manifest is fitled out by
the waste generator and signed by the hauler. The
generator, who bears the responsibility of selecting a
licensed hauler and designating a permitted facility, is
assured bythuprooessthat the waste js being handled
a reSponsble carrier. The carrier,, in tumn, is
assured as to the waste's properties and composition

4
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because they are certific-} by the generator. After

‘receiving certification that the waste was received by

the hauler, the generator should maintain a copy for
his records. v

Upon, delivery of the waste. to theduposal facility

and acquiring certification of receipt, the hauler
should maintain 2 copy of the shipping document for
his records. Again, the oemticauon procedure assutes

the hauler that thewastehasbeenrecewodhya )
) responable waste disposal facility. For.the manifest * *

system to work properly, the information engeted ori
the manifest by the Waste generator, transpotter, and
waste management facility should be made available
to the State. Based on these data, the State will be

-

able to verify that the hazardois waste has reached jts

destination, and that the total amoint of waste de-.

livered to the transporter was received at the waste
management facilitys In addition, data on the
manifest will provide the State with useful -infgrma-
tion on the amounts and points of generation of the
harardous wastes, and on the disposal locitions of the
wastes. The datr can also be used as a planning tool
to determine futw: needs for waste management
facilities..

LABELING AND PLACARDING OF WASTE
CONTAINERS‘ AND TRANSPORT VEHICLES
Each person who offers a container chntaining a

* haza~tons n aterial for interstate transport must label
. and package in compliance with U.S. Department of

Transpertation (DOT) -hazardous saterials “requra-
tions. Proper labeling is important because it m:li-

storing the materials, "DOT labels represent the desig-

nated clagsification of the hazardous material (that is,
explosive, fiamumable, corrosive, oxidizers, ete.). La.
bels are required on all shipments of hazardous
materials, except when an article is classified as ex-

empt from the labeling requirement becausc of size,

and quanmy or because of special packaging. Muld-

ple Iahelmg is required for packages containing 2
materiat classed as an Explosive A or Poison A. Mat-
erials that meet the definition of .more than one
hazard class must be labeled as required for each class.
In addition, each package containing a material class
ed as a flammable liquid, a-flammable solid or an ox-

. idizer, that meets the definition of a Poison B must

also be )zbeled.

40
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Many @c&s that are hazardous 1o the public
healtn or the environment (especially due to chronic
kazards) do not presently require distinctive labels
because they are not defined by DOT as a hazardous
material The Resource Conservation and Recovery
Act of 1976 gives EPA the authority to work with
" DOT 1o accommodate thisneed,

In addition to proper labeling of all materials, a
carrier may not move a transport yehicle containing a
hazardous material unless the vehicle is marked and
placarded Any substance which does not require a
label does not require a placard.

A State program for hazardous waste transporta-
tiok control must identify materials that are hazard-
ous 1© the environment and the public health in
addition to those listed in the Hazardous Materials
Transport Regulations (49 CFR 172). The labeling
and placarding requirements of DOT may not be
sufficient for environmental protection, since they do
not indicate that the material may present an envicon-
mental hazard. Additional labeling and placarding
may be required to be developed pursuant to RCRA
for any substance designated as hazardous, to indicate
that & public health or an environmental hazard
whuld exist in the case of a spill or accident.

The additional labeling and placarding of environ-
mentally hazardous materials would notify emergency
response personnel that the material should be
contained and not washed away as a first response to
a spill or accident. :

ACCIDENT AND INCIDENT REPORTING

DOT requires that any time there is an uninten-
tional release of hazardous materials (in any quantity),
the carrier must submit a hazardous materials incident
report to DOT. The basic information required
includes  the shipper's name, address, etc., the
amount Of materials released. the hazard of materials
involved, the nature of failure that caused the spill,
and a description of the essennial facts of the incident.

To avoid duplicative effort by hazardous waste
hauters, each State may require that haulers submit
copies of the DOT report of accidents Ot incidents
involving hazardous wastes 10 the State. The haulers
should include on the report their State Kcense
number. ‘

Section 311 of the Federal Water Pollution Control
Act requires that immediate notification be given to

the Coast Guard in the eveni of a discharge of a
substance designated as hazardous from a vessel or
from an onshore or offshore facility. Currently 303
substances have been selected. the list of selected
hazardous substances should be promulgated in 1977.
These substances were identified as hazardous because
they present an “ . . . imminent and substantial
danger to public health or welfare . . . ' EPA's
hazardous substance spill list is not identical to the
DQOT hazardous materials list. The DOT list includes
explosives, compressed gases. and other substances
which do not necessarily constitute a significant
water pollution threat.

INTERSTATE COOPERATION

If a hazardous waste is generated n one State and
transported to another State for reatme nt or disposal,
the waste hauler may weil be required to obtain hazard- -
ous waste transportation licenses from the States
which he will pass through. Arrangements to ex-
change information concerning the movement of
interstate hazardous waste shipments are being con-
templated pursuant to RCRA regulation development.
The objective of this information exchange is to be
sure that the hazardous wastes are actually reaching
their assigned destinations and are not being dumped
in transit. There are two occasions fn which the ex-
change of information is especiaily importami. The
first occasion i when a State learns from its generator
or license applications, reporting system ©Or other
means, that 2 waste generated within the State may
be shipped to another State. The other State(s) in-
volved needs to be notified and should respond by
sending license informatjon to the hawler. Thesecond
occasion is when a State learns thiough a repoerting
system that 2 waste has been transferred from one
State to another. If the waste does not reach its desti-
nation, an investigation should be initiated to deter
mine the disposition of the waste and the hauler's
fitness to continue 1O transport hazardous wastes.

CURRENT FEDERAL. AUTHORITY

Federal authority for the requlation of interState
transportation of hazardous materials is shared by the
Interstate Commerce Commission (ICC) and the

__DOT. The ICC bears the broad responsibility for ec-
¥ onomic regulation to assure that the public has an

adequate apd efficient transportation system under
private ownership. One area of [CC involvement is
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the licensing of interstate common and contract car
riers of hazardous materials which are considered
property. In order to receive a license to operate, the
carrier must demonstrate the existence of a need for
his service, and his ability to provide the service ina

manner which assures highway safety, and protection

of the public and the environment. The licenses are
issued for a period of S years, at which time the
carrier must again demonstrate a need and his fitness
to perform the transportation service. If it is found
that a carrier is releasing hazardous substances to the
envitonment during the transportation of a hazardous
waste, the State or local government may request that
the ICC not issue or reissue a license for that carrier
to operate in interstate commerce.

According to the Hazardous Materials Transporta-
tion Act of 1974, * . . . any requirements of a State
or political subdivision . . . which is inconsistent with
any requirement set forth in this title, or in aregula-
tion issued under this title, is preempted.” DOT has
indicated that the Hazardous Materials Regulations
may therefore pertain equally to inter- and intsastate
transportation of hazardous matenals. The Hazardous
Materials Regulations basically require that all hazard
out materials be shipped in DOT- (49 CFR 173)
approved comtainers, tank cars, tank trucks, etc.. that
a shipping paper, which may take the form of a
shipping order, bill of lading, or other shipping docu-
ment, must accompany aij shipments of hazar
dous materials; and that all containers, tank trucks,
ete., must be properly marked, labeled and placarded.
In addition, DOT 'must be notified in case of an
accident or spill that meets the ipeident reporting
requirements.

The Hazardous Material Regulations require that
each person who offers 2 hazardous matenial for
transSportation. shali desctibe the hazardous material
on the shipping paper Each description of a hazard
ous material on the shipping paper must include
1) proper shipping name, 2) th. class prescribed for
the material, and 3) total quantity of the hazardous
material. A shipping paper may contain additional
information concerning the material, provided that
the information is not inconsistent with the required
description.  In addition, a shipping paper must
contain a shipper's certification that states. "Phas is
to certify that the above named matenals are propetly
classified, described, packaged, marked, and labeled,

andware in proper condition for transportation accord
ing to the applicable regulations of the Department of
Transportation.”

LIMITATIONS OF CURRENT
FEDERAL AUTHORITY

The ICC does not regulate all transportation. State .
governments retain jurisdiction within their States, al-
though no part of an interstate movement is subject
State control. ICC does not regulate any intrastate
transportation of goods or materials.

1t is important to recognize that the hazardous
materials transport requlations are aimed at protecting
the transport workers and the general public from
acute hazard due to intermittent or one-time short-
duration exposure. EPA believes that substapces
shoud also be considere  zardous because of their
chronic loﬁg-tem; effeci. potential for environ-
mental degradation.

DOT has the authority to prescribe and enforce
safety regulations for motor carriers, ol pipelines, rail
roads, ete., a;.d for the transportation of explosives
and dangerous articles. DOT requlations are concemed
only with safety on the highways, airways, waterways,
orf railways, and do not currently address themselves to
environmental protection. DOT has published an
Advance Nodee of Proposed Rulemaking (HM-14%
FR December 9, 1976), giving notice that it is con-
sidering whether new or additional transport controls
are necessary for classes of materals that present
certain hazards to the public health and to the en-
yironment and that are not currently subject to the
existing Hazardous Materials Regulations. ~ DOT
Hazardous Materials Regulations classify materials
according to their nature, they do not provide spe-
cifically for any classification or designation of a
hazardous waste by name. Instead, the general
methodology 15 to categorize hazardoys materials into
a limited number of genenc clasnficauons |for
example-explosives. flammable, compressed, gases,
flammable liquids, combustible hquds, omdizing
materials, and toxic matenials {powsons)}. A waste
material may contamn a muxture of different active
ingredients having differing hazard charactenstics. for
example, flammability and to:acity. Under the DOT
Clasgfication system. Section 173.2, 2 hazardous ma-.
terial having more thar one hazard must be classed
according to the following order of hazard. This wall
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also pertain to a mixture: 1) Radioactive Material,
2) Poison A, 3) Flammable Gas. 4) Nonflammable
Gas, 5) Flammable Liquid, 6) Oxidizer, 7) Flammable
Solid, 8) Corrosive Material, and %) Poison B.

- Therefore,a waste mixture containing, for example,
dcid studge (corrosive material)and arsenic (Poison B),
is classified only as a corrosive material»

Under the placarding l‘equiremenls: motor vehicles
containing less than 1,000 pounds of the following
substances need not be placarded:

Class C Explosives
Nonflammable Gas
Chlerine

Oxygen
Combustible Liquid
Flammable Gas
Flammable Liguid
Flammabte Selid
&~ Cidizer

f".....'...

/

] Org\uc ?ﬁetgxide ~

® Poison B . e e
® Corrosive Material
® Irritating Matenial

When a vehicle contains a mixture of these sub.

stances, the vehicle may be placarded DANGEROUS.

The regulations being developed under RCRA to
be promulgated April 21, 1978 will address many of

the subjects discussed, CGenerator standards that im-
pact the transporter will require the labeling of those
materials defined as hazardous waste, the furnishing
of infermation, the appropriate packaging of the
wastes, and the development of a manifest system.
For the transporter of hazardous wastes, the regula-
tions will address recordkeeping concerning hazard-
ous waste transported; acceptance of waste for
transport. compliance with the manifest system and
delivery of all t’he hazardous waste to the designated
facility. Delivery standards could include safe opera-
tion of vehicles, accicent/spill reporting, and appro-
priate handling of leading containers.
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Chapter 6

LAND USE AND POLICY ISSUE_S CONCERNING -
HAZARDOUS WASTE MANAGEMENT

The establishment of an effective State hazardous
waste management program requires the recognition
of a number of policy issues by the decision maker.
The purpose of this chapter is to highlight and elabo-
rate upon issues related to land disposal of hazardous
wastes such as the definition of disposal, safe quanti-
ties for disposal, groundwater protection, public land
usa, and others. The discussion in this chapter should
serve to focus attention op the need for explicit
consideration of these issues by the State official as
he moves to implement a viable hazardous waste
maltagement program.

DEFiNITIONS OF STORAGE,
- TREATMENT, AND DISPOSAL

The complexity and structure of a State pesmit
granting process of the type specified in the Federal
Resource Conservation and Recovery Act of 1976
(RCRA) are affected by the definitions governing

" storage, treatment, and disposal.

In Section 1004 of RCRA, the term, storage, as it
applies t0 hazardous waste, is defined as “the contain-
ment of hazatdous waste, either on a temporary basis
or for a pericd of years in such a manner 50 as not to

constitute disposal of such hazardous wastes.”” The

term, treatment, when nsid in conjunction with haz-
ardous wastes is defined as "‘any method, technique
or process, including—neutralizaton, designed to
change the physical, chemical or biological character
or compogitiop of any hazardous waste, so as to
neutralize  sych waste or as to render waste non-
hazardous, safer for transpott, amenable for recovery,
amenable for storage, or reduced in volume.” The
term, treatment, also “includes any activity or pro.
cessing designed o change the physical form or

chemical composition, so as to render a waste non-
hazardous."” ~
Finally, the term, disposal, is defined in Section
1004 as "the discharge, deposit, injection, dumping,
spilling, leaking, or placing_of .any solid waste or
hazardous waste into or on any land or water s0 that
such solid waste or hazardous waste or any con
stituent thereof may enter the environment or be
emitted into the air or discharged into any waters,
including groundwaters.” Although these definitions
draw rough distinctions between sites or facilities
having no or zero emissions to the environment (that
is, storage) and those having some emisgons (that is,
disposal), these definitions require that a secure land
disposal site {no emissions) be included in the same
categoly as a tank farm storing hazardous wastes.

DETERMINATION OF SAFE QUANTITIES
FOR DISPOSAL
Central to the question of permitting land disposal
facilities is the development of a methodology for
‘considering how much of a particular waste can be
disposed on a specific plor of land without resulting

. environmental degradation.

This decision requires:

® 'the development of a defensible procedure to
make such a judgment in a replicable way and;

o a policy that sets forth the degree "of environ:
mental degradation (especiaily groundwater con-
tamination) allowable in the State.

In order to protect the public health ang the
environment, EPA is developing a procedure that
State decision makers can use to evaluate any given

land site for its disposal potential for hazardous
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wastes. The procedure might incorporate a matrix, a
set of nomographs or criterla, or a mathematical
model, that will describe what is happening to the
contaminantsin the soil.

. The modeling of the dispersion of coritaminants
through soil involves modeling of two d'stinct zones:
1) the unsaturated zone and 2) the saturated zone,
which also includes the aquifer (the water table and
below). Most research has been in the latter regime,
the saturated zone and the aguifer. Of most interest
to the State decison maker is the prediction of
activity in the unsaturated zone, because soil attenua-
tion of contaminants takes place mostly in this zone.
The mechanisms of adsorption, absorption, chemical
interaction (ion exchange, bonding and forming of
complex ligands, etc.) ogcur in the unsaturated zone,
and jt is in this zone where contaminants must be
sufficiently attenuated, to protect the groundwater.

Modeling of the unsaturated zone is in its wfancy.
Models and analogs do exist which treat this zone, but
they are for very specific contaminants and for very
specific boundary conditions. To be of use for the
implementation of a permit program for the lang
disposal of hazardous wastes, a data matrix of waste
types and soil types should be developed based on
experimental and field data.
consider the attenuation of wastes separately and in
combination with a range of soil types. The conspic-
uous absence of laboratory and field data addressed
toward the unsaturated zone will hamper efforts to
develop a generalized model for the zone. Further,
the specific applications for describing the attenuation
of wastes in the ynsaturated zone require a large base
of very specific laboratory and field daty over a long
period of time to calibrate and then to validate the
model. '

An extensive data base js required to develop a
viable test procedure for the attenuation of hazard-
ous poliftants in soil for calibrating models of the
unsaturated zone. Additional monitoring data at
untested sites are hecessary to validate the adequacy
of the modet describing soil attenuation. Thus, only
after a model has been calibrated and validated, can it
be used as a predictor model with reasonable confi-
dence. When such a model is ready for use in con-
junction with a permit program. it must consistently
receive the proper input data, and the actual field site
must satisfy ali boundary conditions of the model;

L]

The matrix should
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otherwise, the predicted results wiil be inaccurate. In
such cases, the degree of inaccuracy should be
determined, so that appropriate safety factors can be
applied. Confidence in such a model should be rather
high in order to realize consistent and equitable
decision making by State officials. ‘This requires
concurrent data and model development to fit most
circumstances likely to be encountered in the field,
The use of safety factors will have to be incorporated ~
to allow for any shortcomings in confidence level and
to be certain that the model errs on the safe side from
a health protection standpoint, when gvanting permits.

The procedure that is developed to evaluate a given
Jand site should be analytically capable of assisting in
decision making to support a hazardous waste landfitl
permit application and evaluating the attenuation ca-
nacity of various soils and various wastes separately
and in combination, as would be en i
typical field conditions. The procedure sh
provide a fairly high degree of replicability i
of consistency and repeatability of answers, and
ertiapolation tonew or untried sites, particularly sites
which may not exactly fit the assembled compara-
tive data base.

Desired inputs for sych a procedure might include:

® Information pertaining to how much and what
kind of wastes have been, are being, and will be
depesited at the site being evaluated and the
disposal methods which. were and are to be
used.

® Basic information about the soil characteristics,
the hydrogeology, and the climatology of each
disposal site. Wherever possible, predisposal gite
conditions should be established for normal
background conditions.

1t Is important that the data inputs be easy to
obtain by State officals and permit applicants.
Furthermore, permit applicants should not have to
assume. an undue financial burden or expend an
excessive amount of time in gathering input data for
the procedure.
The desited outputs of the procedure would
include:
® A knowledge of how much and what kind of
wastes cah be deposited on a given parcel of
jand. The effectson the water can be compared
to drinking water standards or other water-
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quality standards, such as natural background
levels (where in excess of drinking water stand-
ards).

¢ A prediction of the maximum potential con-
centration of each pollutant in the groundwater:
both immediately under the disposal site; and
at the owner's property lines contiguous with

. ¢ther properties downstream of the site. The
model should also indicate when and for how
long this will oceur. . This information will be
useful for assessing potential long-term changes
and for settling possible court litigation suits.

M Information relating to the gransport, distribu-
tion (atany given point or interface in the soil),
and chemical interaction of specific pollutants

. through specific soils. -

® Information on,the atrenuation of pollutants in
the unsaturated zone. It is desirable for atten-
uation of pollutants to .occur mostly in this
zZone S0 as to maxdmally protect the ground-
water. The actual mechanisms involved in
attenuation (adsorption, ion exchange, ete.)
need not be known, although this would be
useful information.

In order to facilitate implementation, the outputs
from theprocedure should utilize charts, nomographs,
and other visual summary aids in lieu of actual model
runs, wherever thisappears feasible.

The development ofa predictive procedure designed
to evaluate a specific site for its waste-handling
capabilities will help to insure that land disposal of
hazardous wastes will not pose an undue threat to the
environment.

GROUNDWATER PROTECTION

The State policy with regard to groundwater
preservation/degradation may range from zero dis-
charge (implying nondegradation) to maximum wili-
. tion of soil attentation and dilution (implying some
possible added tamination).  Another policy
scheme revolves Zound allocation of land use based
on aquifer usage. For example, the State of Maryland
is attemnpting to establish criteria to provide a way of
identif ying the underground water supplies that need
to be protecéted. In this way, the State of Maryland
feels that better decisions cap be made as to where

hazardous waste can be disposed. For the purposes of
controlling the pollution of groundwater, the Water
Resources Administration in Maryland has identified
four classes of aquifers and has also established g‘itari.a
for groundwater quality. Maryland has also set ef-
fluent Hmits for any solid, iquid, semisolid of semi-
liquid wastes digposed in aquifers. “Thése limits are
based on the assimilative capacity of the aquifersand
groundwater quality standards, and will be measured
as determined by the Water Resources Administration.

By designating aquifer types and establishing
effluent limits, the Water Resources Administration
hopes to protect those aquifers that are used, or are
capable of being used, for drinking water or agricul-
tural and industrial water supplies.

Aqguifers that are not designated as a source for
any types of water supply will be used for waste
storage and treatment. Since ail aquifers cannot yield
groundwater in sufficlent quantities and of suitable
quality to be useful, the State of Maryland" has ruled
that the use of these aquifers for waste treatment and
storage represents a legitimate use of this resource.

THE QUESTION OF USE OF PUBLIC LANDS

Federal Afency Policies

Under RCRA, the EPA and the States have a
responsibility to decreasd pollution, including environ-
mental purposes, including hazardous or solid waste
facility sites. Program strategy places emphasis on
ptivate-sector initiatives for hazardous waste manage-
ment.

EPA does not have a formal policy position on the
use of public (Federal, State, local) lands for environ-
menta} purposes, including hazardous or solid waste
facility sites. Program strategy places emphasis on
private-sector initiatives for hazardous waste manage-
ment. -

The 1973 Report to Congress: Disposal of Haz-
ardous Wastes by EPA includes a short discussion on
the use of public lands. A partia) reason for this stems
from the history of the report. It resulted from
Congressional concern abovt hazardous '.yaste storage
and disposal, which subsequently led to Section 212
of the Resource Recovety Act of 1970 requiring that
EPA prepare a comprehensive report to Congress on
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the feasibility of creating a system of national disposal
sites. EPA research for the report resulted in the
conclusion that strategies other than a national dis-
posal site system should be emphasized for effective
hazardous waste management. This issue under-
standably became intertwined with the use of public
lands, especially Federal lands. To satisfy the tequire.
ments of Section 212, the report does presant. in an
appendix, a comprehensive report and plan for a
system of national disposal sites, including hypothet.
ical locations of ideally located sites, some of which
are on public lands. Unfortunately, this appendix
éreated confusion becauss EPA had no intention of
recommending either specific sites or the concept
ftself. In fact, EPA does not advocate a system of
natonal disposal sises invelving the Federal Govern:

* ment. The Report to Congress, however, did state
that it might be necessary to make public lands
available if adverse public reaction or other reasons
preclude the use of privately owned sites.

Experience does exist in the use of Federal lands
for the processing and disposal of solid waste. The
following discussion is presented to show the extent
of Federal agenSy involvement in this area and to gain
some insight into problems common t0 both hazard-
cus and solid waste management.

The Department of the Interior's Bureau of Land
Management (BLM) has State offices in many of the

western States for the management of the BLM lands '_
contained in a given State. In Colorado, the BLM

leases Jand to approximately 30.to 40 local govern-
ment thits for solid waste landh]ls The leases are
generally for a period of 5 years, and the annual
cost is nominal-about 25 cents per abre per year.
After site closure, the terms of the lease require site
testoration by the user which may be a governmental
unit or an independent contractor. The BLM requires
that sites be maintained according to State {Colorado)
standards which are based on EPA guidelines.
Cenerally, BLM officials do not fr-ssee any
insurmountable problems for municipalities obtaining
BLM fands for solid waste disposal sites, provided that
sujtable non-Federal lands are not available. Although
urbanized areas in Colorado are limited, the BLM
officials believe that pressures exist and will be
increasing for the use of Federal lands in Colorado
due to expanding national energy requirements.
Increased oil shale production wiil generate large

quantities of mill tailings, for example, which will
require proper disposal, and Federal lands are a logical
candidate for that disposal.

The U.S. Forest Service also manages large parcels
of land in Colorado. The Forest Service land is very
mountainous, and access is possible only 4 months
of the year due to heavy shows. However, it does
have five solid waste land disposal sites which are
basically Gperated in a manner similar to those on
BLM land. A need fora disposal site must be demon-
strated in that suitable non-Federal lands are not
available and the governmental unit must meet State
standards which are based on EPA guidelines. The
use can be free (for a governmental unit) or on a fee
basis. -

Regarding the use of Federal lands for hazardous
waste management, the BLM field instructions pro-
hibit the use of national resource lands for long term
hazardous waste disposal. Their guidance states that
leases be_given for a maximum petiod of 5 years,
and that hazardous wastes that do not break down
into harmless components within that time should not
be disposed of on national resources land. This, in
effect. bans hazardous waste management on these
lands.

Other Issues Concerning Public Land Use

The use of public lands for hazardous waste man-
agement facilities is an intricate subject that overlaps
into many areas related to the overall hazardous waste
management issue (for example, public acceptance
and economic incentives). The remainder of this
section will examine several key issues concerning the
use of public land for hazardous waste management
facilities. The following questions will be discussed.

® Is the use of public land necessary to properly
manage hazardous waste and adequately protect
the envitonment and public health?

o will the enactment of the RCRA and related
State laws provide enough incentive to hazard-
ous waste management operators so as to make
additional incentives or the use of public land
unnecessary?

® Can the use of public land be supported on
equity grounds?

Are Public Lands Necessary For Proper Hazardous
waste Management? The factors that make some
existing public lands attractive for hazardous waste
management facility sites—remoteness and geological
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suitability —may mitigate against the economic prag-
matist of the use of such lands. Transportation costs
of shipping hazardous wastes of residuals from their
origin in an industrialized area to suitable public
lands, posably in a western State, can be prohibitively
expensive. Also, it is possible that public opposition
to the use of public lands—especially. for wastes
shipped from an industrialized area in the East to a
western  State ~might be just as vehement as the
opposition to siting environmentally suitable facilities
in urbanized areas. The actual shipment of wastes
from one State to another calls attention to the
problem of disposal-witness the opposition encoun-
tered in early 1975 by Montgomery County, Maryland,
whep it attempted to wansport municipal waste to a
privately owned landfill in Ohio. Public 0ppositio__n
by local Ohio citizens caused the proposal to be with-
drawn. It is purely speculative as to what the
opposition would have been if the disposal site were
on public land. Citizens and environmentalists may
have protested with the same resuit. Public confi-
dence in long term care may be enhanced by locating
facilities on public lands, but shat is not a guarantee.

The objective of environmentally safe hazardous ]

waste management can be accomplished on private
lands. They can be just as technically acceptable as
public Jands. Adeguate safequards can be established
through the promulgation and enforcement of (State)
regulations, and through the use of requirements such
as bonding to ensure compliance and long term care.
The use of public landsisnot necessary to protect the
environment and public health, and does not neces
sarily provide an effective and efficient solution to
hazardous waste management. Further, their use does
not always solve the real problems of long term
security and public opposition to hazardous waste
disposal sites. There may be better ways of attacking
those problems. such ag piHlic education and strong
requlation to provide safequards for the public.
. Will the enactment of the Resource Conservation
and Recovery Act provide enough incentive to haz-
ardous waste management facilities so as to make
additional incentives or use of public Jands unneces.
sary?. The passage of the RCRA is of special
interest to the owners of hazardous waste management
facilities because it is likely to create a substantal
positive shift in demand for their services.

The provision of public lands either to generators
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or service facilities for hazardous waste management
is, in reality, a subsidy or type of edonomic assist
ance. With the likely increase in demand for the
services of hazardous waste management facilities that
will result from the enactment of RCRA, it isdoubt-
ful that subsidies or incentives to the hazardous waste
management industry will be necessary, Enforcement
of the new regulations will cteate incentives for
development of new facilities by ensuring additional
markets for services. Regulatory activity should
improve the financial soundness of hazardous waste
management firms over titne by increasing the rate of
use of these facilities and theteby increasing the prices
they can command for their services.

Can the use of public lands be supported on equity
grotinds? A desired goal of environmental legislation
is to shift the cost of poliution control from society
in general back to the spedific producers and con.
sumers of the pollution.producing products. in the
particular case of hazardous waste generators or
service firm facilities built prior to hazardous waste
management rgulations, an equity arfément could be
made for ffoviding assistance to outdated facilities
lacking adva treatment and disposal technology.
The installation of new technology for established
firms can be costier than installaliop performed
during original construction. The pricesfor hazardous
waste management facility servicesarenot likely to be
affected because the new, mote efficient faclities
tend to set prices, and older firms may not be able to
recover higher control costs through increased pro-
duct prices. However, tha fact remains that hazardous-
waste-management regulations, in themsslves, could
create a new market for the services of hazardous
waste management facillties (which treat and/or
dispose of 20 percent of all hazardous waste) and
could provide them with the business and benefits
that could form the basis of capacity expansion. On
balance, it seems inequitable to provide any additiopal
incentives, whether they be use of public lands or
some other form of subsidy, beyond the potential
economic stimulus arising from the regulation of
hazardous wastes. If it js one of the goals of the new

]Eaislation to shift the burden of hazardous waste
management from society (the public) to the gen-
erators and consumets, then the use of public lands
cannot be justified on equity grounds.

T
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. Chopter 7
FACILITY OPERATIONS

One of the most sensitive areas for dedsion-
making by State officials is the propef operation of
facilities designed to accept hazardous waste. In.
creased attention will be focused on these decisions as
a result of the Resource Conservation and Recovety
Act. Even as national minimum standards for facilities
are being developed under Sections 3004 and 3005 of
thay Act, however, decisions must be made as to the
‘adequacy of ongeing and proposed operations. Thus,
this chapter is intended to highlight topical areas that
should be addressed by decision makers in approving
hazardous waste management facility operations.

Facility operati in\rolvg' raore than the day-to-
day operation {::;ste management facility. This
chapter presenty the State decision maker with a
discussion of some of the key elements to ba aware of
and plan for in the proper storage, treatment, or
disposal of hazardous wastes. The chapter begins

_with a discussion on planning for and davelopment of
a hazardous waste management {acility. Planningand
development not only involve a determination of the
need for such a facility, but also the site selection.
Site selection depends on various phy sical and cultura'
variables:  geologic, hydrogeologic, topographical,
climatic, ecclogical, and economic factors as well as

'public acceptance.

After a facility has been n::onstructed. itis impor-_

tant for the protection of publi¢ health and the
environment that the facility be maintained properly
both during and ifter oneration. The responsble
opetation of an environmentally accepzable facility
from the receipt of the waste to Its ultimate dis-
position constitutes a major component in the control
of hazardous waste facilities. Proper facility operation
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includes proper handling of the waste; waste com-
patibility in treatment and disposal; safety at the site;
monitcring to assure protection of the environment;
operator training; and financial responsibility. The
final step in the control of hazardous waste facil-
jties is proper closure. The owners need to plan for
site closure, and long term surveillance, and the State
must determine what the future uses of the land will
w. . n
?LANNING AND DEVELOPMENT

With a data base describing the kinds and quan-
tities of hazardous wastes tequiring disposition (see
Chapter 3), the decision maker can begin to consider
the need for facilities to manage such wastes. This
planning effort should be an integral part of the State
planning process fot all wastes, to be established under .
Subtitle D of the Resource Conservatior. and Recovery
Act of 1976. In addition, planning, underway or
contemplated pursuant to Section 208 of the Federal
Water Pollution Control Act, will need to be inter-
faced with Staje decisions regarding hazardous waste
facilities.

Regardless of the planning procedures used to
determine additional hazardous waste facility needs,
conscious decisions must be made as to the degree of
control to be accorded to planning process decisions.
At one extreme, no hazardous waste facilities except
those on an approved State planiwould be permitted
to operate. In effect, this position could create State .
“franchised” market areas which might ultimately
require economic regulation. On the other hand, a
less detailed plan for facilities with less stringent
facility operating standards opens the door to inade-
quate facilities due to undercutting compe tition from
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poorly controlled facilities. Thus, the “mix" between EPA .
the degree of flexibility in the planning process and Region Percent of Total
the stringency of regulations needs to be carefully I 6'
balanced to meet the goals desired by the State for I ' 16
safe environmenial control of such facilities. I 8

As an aid in analyzing the need for facilities at the v .6
State level, EPA recently completed a contract report \ v 25
analyzing the expansion capabilities of the hazardous Vi 9
waste management industry. This report, Potential VI
for Capacity Creation in the Hazardous Waste Man- VI )
agement Service Industry™, states a variety of fac- IX 17
tors- increasing the demand for hazardous waste / X g

management sesvices: air and water pollution contro
and land disposal requlations; inustrial growth; pesti-
cide controls; and new restrictions on ocezn dumping
of wastes. This increased demand for proper disposal
of hazardous wastes will apparently require full
utilization of the existing facilities and additional
construction of new facilities. Today, however, it is
estimated that only ss'percen: of the overall capacity
of about 100 facilities operated by the commercial
hazardous waste service industry are curtentlyﬂused.

With the enactment of the Resource Conservation
and Recovery Act of 1976, an estimated 50 0 60
additional sites for commercial use will be needed to
adequately fulfill the demand for proper hazardous
waste handling, traatment, and disposal. (The esti.
mate includes the construction of approvimately 20
secure iandfills.} Typically, these facilities will be
designed to handle a greater amount of waste mater.
ials than current uperations and will, in most cases,
offer both cherical treatment and inecineration.

In order to determine whether a new facility is
needed or increased utilization of existing facilities
wili adequately serve the fu? . needs of the com-
munity, the distribution and qurrent utilization of the
industry must be examined in a given geographic area.
On a national basis, the geograptic distzibution of
sites is concentrated in EPA Region IT, V, and IX as
shown in the following list. These regions contain
approximately 60 percent of the sites. (EPA regions
are listed in Table F.1 in Appendix F.)

*Potential for Capacily Creation in the Hazaruous
Waste Management Service Industty and Envifonmental
Protection Agency, August 1976 (PB-257 187),

Of the 110 facilities identified in the report as
hazardous waste management facilities, only nine are
municipally controlled. Eight of the nine are located.
in Region IX and ome is located in Region III. |

Hazardous waste management facilities provide a
varjety of services to customers in their own State
and other States including chemicai treatment, incin-
eration, secure landfill, resource recovery, and deep
well injection of the hazardous wastes. Table 10

TABLE 10
FACILITY UTILIZATION (PERCENT UTILIZATION)

EPA  Chemical Secute Deep Well Resource
Region Treatment Incineration Landiill Injection Recovery

I 45 30 20 -- 50
It 50 50 50 .- &0

It 45 . 5 0 .- 50 -

v €0 é0 40

v 50 65 50 5 50
/-'4{ 40 40 50 15 €0
Vi 50 75 &0 .- 60
Vi, - - -- -- .-
X 80 8¢ 80 -. 75
X 50 - 20 - 60

*Cnly one facility. Source: Foster D, Snell, Ine.

industry Interviews.

shows the current estimated utilization as compared
to process capacity of the facilities nationally# The
highest facility utilization is in Region ¥ for all,
processes, with the lowest in Region 1.

Future treatrtnent and disposal capacity of the
hazardous waste managément industry is dependent
upon expansion plans, capital expenditures necessary
for requlatory compliance, and elimination of environ-
mentally inadequate disposal options as required
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under the Resource Conseivatory and Recovery %t
of 1976.

SITE SELECTION
Y Assuming that the need for some [acilities is
established, the decision maker is faced with the issve
of approving and/or participating in the selection of
specific sites for such facilities. Site selection should
be viewed as a phased decision process. The first
phase, site screening, should include the establishment
of a minimum set of criteria {by the State) chat must
be met in.order for the praspective site to be con-
sidered asia candidate for further investigation by the
owner. Site screen ing is the process of identifying and
evaluating a parcel of land its suitability as a
hazardous or chemical waste land*disposal treatment
or storage site. Specific sitescreening criteria should
cover characteristics the dte myst possess naturally or
which can be achieved through modification. Geo-

logic, hydrogeologic, topographical, climatic, ecolo” -

gical, and cultural aspects must first be examined
before any sites are considered for potential construc-
tion of 2 hazardous waste management facility. Eco.
nomic feasbility (cost benefit) and public acceptance
of the site may ultimately decide the fate of a
proposed site. The screening criteria based upon the
above parameters should ideally be set up to be
judged by the owner of the site on a simpie accept-
able or nonacteptable basis. Either the site meets the
set of criteria o1 it doesn't.

Site screening canPbe used by the private sector as
an effective means of eliminating unacceptable siwes,
for the construction of a hazardous waste facility
(treatment, storage, disposal), based upon n:*vimum
criteria identified by the State.

A useful tool for the evaluation of site screening
critenia is a “decision tree” -3 flow chart of “yesno”
decison pants (Figure 4). The desirable quality of
an individual site parameter is stated at each decision
point 1n total, the *tre2" constitutes a minimal set
of environmental parameters important to maintain-
ing the environmental quality of a given site.

Presented is an example of a “decision tree” and .

general criteria for a hazardous waste disposal site
{Figure 47 The State decision maket should develop
specific site screening crteria for hazardous waste
disposal treatment and storaqe facilities. The criteria
for treatment and storag‘é should address many of the

same paratneters considered for the disposal facility.
By no means should the “tree’ be interpreted as
necessarily representing the compiete univetse of
parameters, or the order in which they must be
evaluated, Othercriteria established by the State such
as soil types, waste types to be handled, emgineering,
cost/benefit analysis, legal issues, economic con-
straints, ete., may affect the site teview and selection
process.

A naturally secure disposal site would be any site
whose set of enwironmental conditions satisfied the
parametees of the “tree” with no sitt modifications
required.

Geological

Hazardous waste management [acilities should not
be located in areas where the geology of the site
presents an unstable environment. Sites exhibiting
historical seismic activity, karst Jandforms, landslide
potential, soil slump or solifiuction, subsidence, vol-
canic or hot spring activities, etc., should be carefully
examined before the ste is selected. In many loca-
tions, these areas cannot be avoided. Therefore, site
modification will be necessary.

Hydrogealogic

Location of a hazardous waste management [aQ§ity
aboye a useful 2quifer may necessitats site modifica-
tion to prevent leachate from reaching fhe water
table. This may include some form ©of leachate
collection coupled with a final capping of the site
after completion. It is important, therefore, to be
aware of the location of all useable aquifets along
with all perched water tables.

The groundwater within the saturated zone may
be an important water resource for drinking, agricul-
ture or indusuy, therefore, it is important to consider

its potential for use. Groundwater availability may -
be estimated from the saturated zone's productivity
(pumpability). Productivity evaluations should be
based on local conditions, including the avaiiability
of good quality g:ou}udwater respurces and anticipated
demand for water from aquifer(s) in question. Satu-
rated zone discharge points, including perched watar
tables, should be identified and mapped at the site, If
there are potential water supply points between the
site and the discharge points or if the perched water
table discharges outside the drainage area defined by
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the tite, meapires should be taken to prevent con-

taminaton of suiface and groundwater from the

Ieachate. One such measure is the use of a double

liner arrangement with a leachate collection system
“between the liners. -

In addition to groundwatst, the inherent soil-
moirture content will influence site selection. Field
capacity is the amount of soil moistute held in the
unsaturated zone against the normal downwirp/ﬁull
of gravity. Field capacity is expreswed-as either
moisture content per unit of mﬂ’ﬁgﬁt. or as inches
of water per foot of soil. Procedures for making field
capacity determinations are described in the "Hand.
book of Soil Survey Inveitigations Field Procedures,"*
published by the US. Soil Conservation Service.

Field capacity measaréments should be used as
indicators of the unsaturated zone's. moisture-
conducting potential because of its positive correla-

tion with other soil parameters (such as texture), that’

retard the rate of Soil-moisture movement. If wastes
containing free moisture ate permitted to be disposed
at the site, it is important that the unsaturated zone
contain enough available storage capacity to accom-
modate this free moisture.

If the field capacity is not sufficient to hold all of
the moisture associated with the waste, it is still
possible that the physical and chemical properties of
the soi! may be capable of attenuating pollution
matetials via ion exchange or reducing transport to
the aquifer below. If the available storage capacity is
sufficlent in itsels, it maynot'be necessary to goto the
expense and trouble of determining soil attenuation.

It the field capacity is not sufficient, however, and-

there exdsts inzufficient attenuative properties to pre-
clude potential contamination, then the use of
engintered modifications (liners, leachate collection,
etc.) will be necessary o reduce or eliminate leaching
from the site.
Topographical

The main topographic constraints that may render
a site undesirable for hazardous waste treatment,
storage, or disposal are susceptibility to flooding,
erosivity, and offsite drainage runoff.

*Soil Conservation 5:rvice. Handbook of Soil Survey
Investigation Field Procedures, US. Department of Agricul:
tura. Governignt Printing Office, Washington, D.C.

The site should not be ipcated In a flood plain,
shoreland, wetland or any other area subject to
inundation. If no such area is available, trade-offs
will have to be made. Erosion and sedimentation,
considered to be a nonpoint source of poilution,
should be containable within the site’s boundary.
Areas with highly erodible slopes post a problem o
site operations and should therefore be avojded. The
site should also contain sufficient area for the con-
struction of a runoff-holding pond to retain sarface
and subsurface runoff which may contain soil as well
as hazardous substances in sclution. Seversl EPA
publications provide useful information and are avail.
able from the U.S. Government Printing Office.*
Data necessary to make the soil loss calculations are
readily available from the US. Soil Conservation
Service.

Climatic -4

The primary climatic features which may adversely
impact on a site are the amount of precipitation and
incidence of severe storms, Surplus precipitation will
cause surface rundff and water infiliration through
the soil. Leachate, as a tésult of infiltration, will be
transported downward only as far as the water is able
to penetrate. If precipitation exceeds evapotranspira.
tion for any length of time, there is the potential that
the leachate will reach the groundwater. This,
however, depends upon local soil and hydrogeslogic
conditions.

Betause seasonal recharge may occur during a
period in the site"s annual climatic oycle when precibi-
tation is excessive, the annual ratio of precipitation to
evapotfanspiration is not the only indicator of
groundwater infiltration potential that should be

* examined. More accurate ipdicators of infiltration

potential include weekly and monthly comparisons
of evapotranspiration and precipitation rates. Soil
permeability and the water-holdiig capacity of the
soil will also influence amount of leachate
infileration.  This will vary “Trom sofl to scil and

*Methods for identifying and evaluating the nature
and extent of nanpoint sources of pollutants {EPA 430/9-
73014}, . .
Processes, procedures, and methods to conirol pol.
lutlon resulting from all construction activity (EPA 430/9.73.
007).
;aompara:ive casts of erosion and sediment control
construction activiles (EPA 430/9.73.016).
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therefore should be determined by.soit analysis of the
potential site.

Runoff, that residual of rainfall that does not
infiltrate into the soif,"depends on such factors as the
intensity and duration of the precipitation; the soil-
moisture content; vegetation oqver; permeability of
the soil; and the slope of the site. Hazardous
constituents. that may have percolated up to the
sutface of the site could be camried off in the runoff.
Thérefore, the runoff from a 100-year storm or
annual spring thaw, whichever is the greater, should
be containable by the site's nawural topogaphy. If
wot, berms, dikes, and other runoff control measures
should be constructed to,modify the site. (Runoff
may be estimated by appiying the coefficients used to
design surface water drainage systems.)”

Mu\nmum critetia for the above parameters should
be established by the State decision maker and
applied (o the site by the prospective owner. if the
minimum standards are not achieved at the site, it
should either be rejected or undergo site modification.
For the ecological and cultural parameters, the option
of site modification does not exist-the site is either
acmptable or it is not. .

Ecalogical

Since it is difficult to assess the limitations of an
ecosystem without initiating an exhaustive and tme-
consurning study, it is recommended that site selec
tion avoid areas which are undeveloped, including
wetlands and marshes, grazed and ungrazed grastland,
grazed or ungrazed forest and woodland, and eco-
systems which are in a delicate balance. Whether a
site is a habitat for rare and endangered species or
used seasonally by migratory wildtife are also.factors
10 be determined before selection of the final site.

Cultural

Cultural site features ate those elements that are a
direct result of human activities which modify and
effect the site's desirability for hazardous waste
disposal -access, land-use, and aesthetics.

Adeqguate access to the site should minimize both
the transportation costs and the risk of accident or
property damage. Distance from the waste source and
route congestion and suitability for bulk cargo

“Chow, Vente. Handbook and Applied Hydrology —A
Compendium of Water Resources Technology. McGraw Hill
Book Co..New York. 1964, 14189,

x

a; *

. vehicles are elements that TRust be considered for site.

selection by the prospective owner of the site.

Land areas zoned for nonresidential uses and areas
with adequate buffer zounes should be considered as
passible locations for the sitingof a hanrdo_us waste
management facility. Heavy and light industry a3
well as unproductive agricultural lands afe preferable .
landuse zones—residential, commercial and recrea-
tional zones, on the other hand are not recommended
disposal sites. * Whether zoned or unzoned, the
proposed site should ideally contain sufficient land
area to provide aconcenttic ringof unoccupied space
as a buffer zone between active storage, treatment,
and disposal areas, and the nearest area of human
activity. . . '

Visual aesthetics are best meamred by the nnauded
eye. Line-of-sight bservations from commercial
business, residential ©r recreational ar¢as should be
screened from the facility's activities. Vegetation, .
topography, distance, and artificial basriers are all
potential means of modifying the site to achisve the
desired effect.

Afrer all of the data are collected ard analyzed, the
prospective owner will have to-evaluate each param-
eter and decide what trade-offs wilt be necessary for
final site selection. Each parametsr will Kave 1o be
assigned a “level of importanqe"TO ti.2 community
and compared to the otler site.selection elements.
According to thé location of the &ite and specific site
characteristics, each parameter may be assigned dif-
fere.st values. For example, in California the location
of geologic faults will greatly influence the siting of a
hazardous waste facility, whereas iz Florida, seismic
Activity need not be considered. Trade-offs will then
have to be made for final site selectian. In the fina?
decision process, a specific decision maker may be
able to trade-off access to paved roads, for example,
against the-acreage of the, <te which would have to
be set aside for a water run-off catchment basin,

Public Acceptance
+ No matter in how much detait the above param
etets are examined for the selection of a hazardous
waste management facility site, public acceptance or
rejection may ultimately decide its fate. QOne of the
most difficult problems faced by the decision maker
{or the applicant} is that of gaining public approval
from a community for the construction of a -~1<e
management facility.
~
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The first step toward the formation of favorable
public attitudes is for the prospective owner to design
and ptesent to the community a comprehensive plan
for an environmen ally safe, economically viable, and
aesthetically pleasing facility.

The comprehensive plan should include data on:
the population (industry} to be served; land avail-

ability and suitability; aconomic resources; zoning and '

environmenta] regulations; and transportation net-
works. The comprehensive plan should also cover
management of the facility, manpower requirements
of the facility, financial needs, and implementation of
the plan. ' ,

The prospective owner must decide at what point
the public should become involved in the selection of
the site, and type of facility to be built. Public
participation in the planning stages may be a time-
consuming process; however, for the success of the
project,the public should be informed asearly as
possible that a hazardous waste management facility
is being planned.

Even if every possible consideration were taken by
the planning body to provide an economically and
environmentally sound hazardous waste management
facility, there would still be no guarantee that the
project will be welcomed with open arms by the
commun'ity. Many times citizens look on hazardous
waste management facilitier with distrust. This is
particularly true for Sanitary landfills. The term

“sanifary land{ill” normally has an unfavorable conno-

tation {or many people. Often thistype of facility is
associated with the unsightly, foul smelling, open
“dumps” that are still in use today.

An information and education progtam can help
to alleviate this problem by enabling the public to
take an active role in both the planning and operating
stages of the new facility. Furthermore, an informa-
tion program ¢an increase public awareness of the
environmental benefits of a well-planned and well-
constructed facility, as well as the environmental cost
of unmanaged hazardous waste.

There are many ways in which to conduct a public
information/education program. Use of media, public
participation, citizen advisory committees, and door
to door canvassing are only a few methods commonly
employed to gain support

The planner should begin the public information
program by explaining why a particular type of
facility is needed and the logic of its proposed loca: |
tion. Emphasis should be placed upon the benefits |
that will be realized from the facility both economi-
caily and environmentally. it is important for public
awareness that the information go 1o all of the various
interest groups that should be inwolved with the
project. Political leaders, public officials, environ-
mental groups, as well as public interest groups and
industry should be notified. Adjacant property
owners, although often not organized as a group,
probably have the most to lose from a poorly
conceived facility. Therefore, they should also be
made aware of and have an opportunity to input to
the decision-making process.

Increasingly, a situation exists where community
groups have opposed and successfully blocked the
construction of various private and public facilities.
For this reason, it may be necessary for the prospee-
tive owner to provide these groups with some form of
“additonal benefit” to serve as an incentive and
thereby increase the realized benefits. R

Additional benefits to the community may invoive,
for example, site restoration to facilitate a park or
recreation area. 1t must be kept in mind that if
“additional benefits’’ ate t0 be successful in winning
public acceptance, the facility should be environ-
mentally and economically acceptable,

OPERATION OF FACILITIES

Once the facility is sited and constructed, proper
operation is necessary to protect and prevent adverse
impacts of the facility on the public health or to the
envirgnment,

Proper facility operation, on a day-to-day basis,
includes proper handling of the waste, access to
laboratory facilities for waste analysis, treatment and/
or disposal; safety at the site; monitoring to assure
protection of the environment; operator training; and
financial responsibility of the owner.

The State decision maker should allow disposal of
hazardous waste only at permitted, approved facilities.
‘The criteria used for the permitting should allow the
State t0 close facilities that are not being operated in
anenvironmentally acceptable manner or which are
exceeding the establiched criteria,

<
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Proper Handling Waste Compatability

?ropar handling of the waste to include treazment
and disposal is needed in order to prevent environ.
mental daraage. Without proper hardling, there is a
danger for fire, explosion, and gas genvration that can
arise from the haphazard mixing of wastes wWhich are
not compatible. While empirical data exist concerning
the tonsequences Of reactions between Pure sub-
stances under laboratory conditions, very little work
has been done in the field of waste combination
reactions. Very seldom are wastes pure substances,
They are usuaily sludges. emulsions, suspensions or
slurries containing many’ different components. In a
landfill, these mixtures will not react in the same
manner that the pure substances comprising them
react in the laboratory. This is due to differencesin
concentration, rates of mixing, heat capacities of the
surroundings, and the presence of other components
in large or trace amounts which might accelerate or
decelerate the reaction.

It is evident from existing data that the largest
dangers iuherent from incompatible reactions involve
strong acids or bases. Large deviations of the pH of a
waste from neutrality will also interfere with soil
attenuation, and can solubilize and release heavy
metals and other contaminants that Mmight otherwise
be bound, For these reasons, it is desirable that asids
and bases be neutralized to within a pH range of 4.5
to 9 before being mixed with other wastes (possibly
acidic and basic wastes could be mixed ina controlied
manner tO achieve pH neutraiity). Even within this
restricted pH range. acids should be segregaied from
acid -soluble sulfide and cyanide salts.

Wastes that are particularly toxie, including bery!-
lium, ashbestos and all pesticide wastes, should be
seqregated from highly flammable wastes, ance fires
provide a ready vector for thess” wastes to enter the
immediate environment.

Also, wastes that react violently with water, or
react with water to give off a noxious or toxic gas
(wastes containing phosphorous trichloride, phos-
phorous pentachloride, thionylchioride, and elemental
sodium, potassium, or magesium) must be encap-
sulated in a moisture proof containet before land
filling.

With the above inclugons, an example of a compat-
ility matrix is Gepicted in Figures 5 and 6.™ I it is

AMINES &
ALKAROL AMINES

HALOGENATED CMPDS
PERDXIDES & ETHERS

ALDEHYDES &
KETONES

MONOMERS &
POLYMERIZADLE ESTERS

ALKYLENE OXIDES,

INITAILES &ACID ANHYDRIDES)

49

OXIDIZING AGENTS

DENDTES INCOMPATIBILITY

PO NOT FORM THE FOLLOWING COMBINATIONS,

LEAD OXIDE WITH" SQDIUM ARTENITE
SODWM CACODYLATE
SODIUM CHLORIDE
SODIUM ARSENITE WITH: LEAD QXIDE
GOTHION
2,40
DEMETON
Figure 5
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not feasible to neurralize acid wastes and/or caustics
10 within the prescribed pH range. then the matrix in
Figure & should be used, The cuccessful use of any
compatibility system -depends upon the labeling of
wastes Lo conform with the generic names used in the
system. These matrices will be modified and updated
as further informationconcerning waste compatibility
becomes available.

Facility operators should be aware of the problems
with mixing of incompatable wastes and, i at all
possible, guard against such practices. If consistent
mishandling ocowrs at a facility, the State can opt 10
revoke the operation permit. .

Training

Training of waste management facility personnel in
safety, first aid, and facility operation is anqther
imporsant aspect of overall facility management. Al
site personnel should undergo some sory of training
either in 2 classroom environment or on the job site.
The cype and degree of the training will vary the
responsibilities of the site personnel.

Site Personne]

A hazardous waste facility should have a manager.
a supervisor, and a technical advisor. The manage
should be responsible for the overall management =
the hazardous waste factlity, knowledgeable about site
operations and equipment design. and able to qive
specific waste handling instructions and safety pre-
cautions to the supervisor and equipmen operators
on a contituing basis in congultaticn with the
technical advisor. The supervisor vall direct the
everyday waste weatment/disposal activities and en-
sure thar proper waste handhing procedures are fol-
lowed and safety regulations are enforced. Other site
personnel, heavy equipment ¢ erators and lsborers,
will be under the direct supr--nision of the supervisor.
The technical advisor shoul be available to answer
questions relating to waste companbiuty and the
hazards of chemical toxicity, flammability, reactivity,
etc. The three Positions, superv.sor, manager. and
technical advisor fill the anticipated needs at an
average hazardous waste m2nagement faciity, how-
ever, the operational needs of the faciity may be

*npublished Paper Vivian, Don.. A Ratlonale fol a
Waste Compaubihty Matnx, US. EPA Hazardous Waste
Management Division. .

filled by fewer than ths three people, since one Person
may be able to perform more than one of these
functions.

. Training Needs '

The need for training and safery requirements
peculiar to the hazardous waste management industry
has been debated. In a recent series of public
meetings held by EPA in December 1975, several
industry representatives questioned the need for
safety and iraining requiremenis beyond those requla-
nions the Occupational Safety and Health Adminis-
tration (OSHA) already have in effect for products of
comparable hazard within the chemical indusiry.

Many in the hazardous waste management-service
industry believe that the most important safery
precaution is che proper characterization and identifi-
cation of hazardous waste. Therefore, it is vety
importaint that the facility supervisor be able to
recogruze the hazards associated with each of the
chr miical wastes managed at the site. Training of the
r.anagement personnel should focus on operational
procedures of the facility, special handling procedures
for the hazardous waste, occupational safety, first
aid, and industrial wastes.

Employee safety is an important aspe€t of proper
facility operations as well. OSHA standards for safety
in the workplece should be enforced, and any viola-
tions recorded in the event of permit review. State
environmental officials may need to highlight for
State or Federal occupational health agencies the
unique problems involved at waste management
facilities,

It would seem desirable that supervisor/manage-
ment personnel have either a degree in chemistry or
chemical engineering or have a strong background in
the subject matter. Allsite employees should be given
training on facility operations by the plant manage.
ment. In addition, site employees shoul be required
10 attend a basic safety course. Areas of instruction
should include accident prevention, occupational
safety, first aid, and hazardous waste handling pro-
cedures, A basic safety course currently offered by
the National Safety Council is entitied, “Safery in
Chemical Operations.” Because each facility may
have unique operations and handling requirements. it
will be necessary for the management personnel to
provide additional training unique to the site involvéd.
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Monijtoring ' _
\ In order to protect against pollution of surface and
groundwater, the ste should have monitoring eguip-
ment. Samples should be taken of the surface and

+ groundwater to determine if she facility is polluting

the water. |In the event pollution is detected,
corrective steps can be taken. Also, monitoring of the
air quality and nolse levels at the site should .be,
undertaken. Chapter VIII deals with some of the
sampling and analysis facets of this issue in detail.

Fiscal Responsibility of Owners - Insurance

The ovmers and operatots of any waste manage-
ment facility have a responsibility fo the public to
operate in a2 manner which will not adversely affect
the epvironment or the public health. Within the
broad realm of this responsibility is the financial’
responsibility’ of the owner to uire financial
protection against Hability. The amount of financial
protection required by the waste management facility
should be the amount of Hability insurance available
from private sources. Itis ?ﬁed‘that the private
insurance industry will be able to provide adequate
liability coverage. A hazardous waste management
facility ideally should be required to obtain coverage
over all aspectsof operating a hazardous waste facility
induding transportation, contamination incidents,
and other risk activities associated with longterm
consequences, everi after closure of a facility and/or
a change in ownership. The protection should extend
to any persons who may be legally liable for a hazard-
ous waste incident.

The policy should cover liability for bodily injury
and property damage, and should contain a single
aggregate Limit of Lability for all losses and loss
expenses for bodily injury and property damage
arising during the policy period.

The service firm, as a condition for seeking
insurance, wouid be requited to meet all State or EPA
standards associated with the operation of a hazard-
ous waste facility. By the same token, a permit
application must contain the names and addresses
of the applicant’s current or proposed insurance
carriers, including copies ©f insurance pelicies in
effect,

Closure of Facilities
The final step in the control of hazardous waste
facilities is proPer closure of the hazardous waste

“that someone will have to bear.

management facility, Because hazarc}ous waste con-
stituents may enter the environment after the day-to.
day maintenance of the facility has ceased, the owners
of the facility must plan for site closure and long term
surveillance, and the State must consider future uses
of the land. The funding requitements of the plan
must be estimated, and a means derived to acquire the
neceSsary funds.

Landfills for hazardous waste disposal will ulti-
mately reach capacity and must be closed; but the
potential for harmful occurrences would still remain.
Regardless of the kind of firm originally or currently
owning such a facility (whether public or private},
liability for damages is an jmportant fact or burden
The possibility
certainly exists that the owner and operator of a
closed hazardous waste facility still under his owner-
ship could be held jJiabtle for long term damages.
The p_roBlem is more complex when ownership has
changed. In order to provide protection in the event
of future occurrences after closurel, the lability -
insurance requirement might include coverage for
long term damage.regardless of whether ownership is
tetained or not.

The advantages of this system are as follows:
{1) it is easy to implement and involves minimal cost
to the government; (2) the ptivate sector (insurance
carriers). operates the liability insurance mechanism;
(3) it is self-enforcing, that is, if a company cannot
afford the insurance, it does not qualify for a permit;
and (4) it provides current and future liability protec-
tion against hazardous waste occurrences.

The disadvantages of this system are as follows:
(1) the insurance cost may be very expensive and lead
to an uneven cost burden within the private sector;
(2) the cost may force firms out of business; (3) firms

" may be unwilling to buy insurance after they close or

sell a facility; (4) the insurance coverage from the
private sector may not be adequate to protect the
public health and the environment; and (5) adequate
amounts of insurance per facility and per incident are
unknown.

PLANMNING LONG TERM CARE
The ownerts of a hazardous waste management
facility need to plan for long term care which should
address decontamination of equipment and structures
prior to sale, removal and disposal of remaining
hazardous materials, modification to disposal areas to
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tender the site secure; and expected resource COmmit-
ments or requirements. In addition, along termcare
plan {for disposal areas only) should be developed and
implemented after closure of the site. It should
include monitoring, sampling, analysis of groundwater
and surface waters in the vicinity of,/the site,
maintenance of the site {that is, cap mainienance or
replacement), containing  operations to prevent
leachate from reaching the groundwater and surface
waters, and identification of officials responsible for
implementation of the plan.

Sufficient funding will be necessary to implement
the above plan. Provision for the financing of long
term care of waste sites can be generally secured via
a posted bond, a perpetual care fee, or a combination
of both mechanisms. A mutual gust fund may also
be used. These mechanisms are” explained in the

. following discussion.

Bonding

One method of ensuring long term site care is to
require deposit of a cash bond or maintenance of a
surety bond by the waste disposal site operator. The
bond should be of sufticient size to assure sufficient
funds for proper site closing and Site monitosing,
surveillance, and maintenance for 2 number of years.
The appropriate bonding level varies with site charac.
teristics (size, geology, hydrology, ete.}, the particular
hazardous materials destined for disposal, and the
degree of waste treatment prior to disposal. The
likelihood of offsite damages which is relat d to such
factors as proximity to population cente.s could be
considered as well when choosing an approptiate
bonding level, although it has not previously been a
factor.

A surety bond which is a certain level of insurance
maintained for the purpose of securing adherence to
certain proce-ures or regulations, would probably be
less burdenso:ne to the site operator than a cash bond
of an equivalent amount. The premium paid for a
sutety bond would presumably be less than the cost
of a loan needed for deposit of a cash bond.

In the case of a cash bond, adequate provision for

_perpetual site care is assured if the annual real rate of

return (that is, the return on the principal over and
above the rate of inflation) offsets the cost of site
upkeep. A portion of the bond could be used to
cotrect major site deficiencies or to offset damages

'\

caused by leachate runoff or migration. Sufficient
funds would have 0 remain on deposit to provide for
“annual site upkeep subsequent to such expenditures. -
If a change in site Operators occurs before site closure‘,
then the former site operator should be aliowed to
withdraw the bond’s principal and the new operator

required todeposit an equivalent amount.

Perpetual Care Fee

An alternative to the vequired bond deposit is
assessment of a perpetual caye fee on each user of the
waste facility. The user surcharge would be fixed on
a volumetrjc basis. Site operators should not allow
this fee to vary with the type of incoming waste. The
aggredate fees are deposited in an account, and whén
a level sufficient to maintain long term care of the
site has been reached (including accrued interest), the
fee may be discontinued. {Of course, the fee may be
calculated such that the desired fund level will not be
reached until the site is full.) Theimajor drawback o
this method of financing long term site care is that
the operator can cease site operations without having
accumulated a fund large enough to assute adequate
site dogure and perpetual care.

Bonding/Fee Combination

Either a cash or surety bond can b. ombined with
a perpetual care fee to provide for perpetual site care.
A cash bond deposited, with the State could be
withdrawn when an equivalent amount accumulated
through aggregate perpetual care fees had been
deposited by the site operator. Alternatively, a surety
bond, equal to the difference between the appar'ent
required Jinking fund and the expected size of the
sinking funds for that year (that is, the cumulative
perpetual care fees plus the accrued interest), could
be required of the site operator. The apparent
required sinking fund would be a site-specific reserve
sufficient to provide funds for routine maintenance,
surveillance, and monitoring cosis, as well ag contin:
gency funds in the event of major site repait. In
essence, this method'of assuring long term site care
wo'ald require the site operator to purchase declining
term insurance to protect the State against early
close-out of site operations.

Mutual Trust Fund
Rather than accumulate a perpetual care fund for
each digposal site, a mutual trust fund could be
developed for all sites within a given jurisdiction, for
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example, within a State. This proposal could be
funded by any of the foregoing rhechanisms. The
trust fund would provide a larger reserve to cover
anexpected site tepairs or damage claims. Also, due
to the pooling of the risk of major site repair, the
contingency reserve cequired of each site opetator
would be Jess than that needed if a separate sinking
fund were maintained for each site. Private opetators
might not be as careful in site construction and main-
tenance if they ‘were not directly liable for these
costs, however, The enforcement agency wouid have

10 provide the incentive for cortinued site care.

FUTURE LAND USE OF CLOSED FACILITIES
The State should require that the use of 2 site for a
hazardous waste management facility be recorded on

]

- was not disposed of.

the deed to the property. This information is neces- .
sary to prevent future -improper uses of the land.
After use as a land disposal facility, the sjte should
not be an area zoned for commercial or residential
construction. Construction of any structure on the
site should be limited to only those areas where waste
The use of the gte for a
recreat{onal area or park may be the best use for the
land. However, the location of the facility in a
highly industrial area may limit the appeal of such a
recreational facility. In the planning stages of the
hazardous waste Management facility, the State deci-
Hon makers should decide if future land use restric-

tions will be necessary in the context of what uses
of the land can serve.




Chaipter 8 -

WASTE SAMPLING AND ANALYSIS METHODS
AND LERCHATE ANALYSIS METHODS

This chapter surveys the presently known methods
needed to sample and analyze the wastes plated in
landrills and to sample and analyze any leachate that
may come out of the land disposal sites. Both types
of sampling and analysis are required in fulfilling a
comprehensive hazardous waste management plan:
. 1} to ultimately determine the' proper disposal me-
thods for the waste and 2) ¢o determine (from the
leachate) whether a disposal site is operating properly
as far as health and environmental effects are conces

WASTE SAMPLING METHODS * J"
The cornerstone of any viable waste management
system is the procedure used 'O retrieve )fthoa
samples that are analyzed to determine how the waste
should be managed. Unless the sample taken is

* representative of the waste material as an aggregate,

the information extracted from the sample will be
misleading. The need for standardized sampling pro-
cedures is obvious. but unfortunately, most discus-
sions of waste sampling merely discuss the problems
involved in a general manner, without giving specifics
on how to deal with these problems, or descriptions
of particular sampling procedures.

There are methods presently being employed,
however, for sampling waste products and also for
sampling materials with ponsistencies similar to waste
products that can be adapted for use in waste
sampling. These mathods are of primarily two kinds:
those that can be usaq for fluids and those that can be
used for granular nonfluid materials. Examples of
the former include the Qalifornia Department of
Health's Coliwasa sampler and the oil thief for non-
viscous fluids [see American Society for Testing
Materials (ASTM) Standard D270-23). Exampies of

-

the latter include soil »agers (see ASTM Standard
D452.19) and grain sampling triers.

There is still a need, however, for validated,
standardized step-by-step waste sampling protocols.
Several organizations are presently working on de-
veloping such protocols. It is uniikely that 3 single
waste sampling protocol will emerge from these
concutrent efforts, since different waste types may
well require different procedures. At this point, itis
aPparent <:at the methods evolved will contain the
following elements:

® A method of obtaining either a pcontinuous
vertical sample or many different peint samples
on the vertical axis.

& Specifications as to when a stream js to be
tested (that is, beginning of process, after
vrogess, randomly, etc.).

® Separate procedures for different physical char:
acterizations of the wame (and possbly a
procedure for detenmnining that characterization
or state).

® Methods of sample presetvation.

® Protocal to avoid cross.contamination by resi-
dues left in the sampler.

Very few specific sampling protocols have been
developed.

WASTE ANALYSIS METHODS
The analysis of waste materials is complicated by
the following factors. The compositon of waste
constituents often ranges over a wide variety of
chemical types and over many orders of magnitude of
concentration. The presence of other constituents in
a sample under analysis can introduce interference.
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Since wastas often contain many of these other
constituants, it is very difficult to compensate for
their presence in the interpratation of e analytical
data. Also, most wastes are not in a physical form or
state that is amenable to analysis. For a standard
analytical methodology to be prescribed, th€ wastes
must be in some sort of "standard state.” For this
reasdn, significant amounts of pretreatment are often
required before analysis g begin. The following isa
discussion of how various organizations are addressing
the problem of waste analysis.

‘-'l‘he United States Environmental Protection
Agency does have recommended procedures for waste
analysis; these are contained in the "Manual of
Methods for Chemical sis of Water and Wastes”
(Reference 1). Itisr that these methods are
not applicabie to the analysiy of all waste streams, and
the Agency is researching! analytical methods for
wastes. '

The Federal Republic of Germany has a handbook
entitled “German Standard Procedures for Analysis of
Water, Effluent, and Sludge” (Reference 2) which
‘addresses the problem of waste analysis. A short

" summary of those sections pertinent to waste analysis

are presented here:

® Dotermination of Water Content and Dry Res-
idues. This is a procedure for preparing a dry
residue of the waste by evaporation (including
the removal of most water of crystallization
from wastes with high inorganic content).
Determination of Loss on Ignition of Dry Res-

idue. The method described is a measure of
organic content. The method is an ashing
procedure {run at 550°C) and has some inter-
ference from water of crystallization, magne-
sium carbonate releasing carbon dioxide, and
organics which volatilize slowly at this tempera-
ture.

Determination of Hydrogen fon Concentration
(pH Value). The method described employs a
pH meter, and describes sample preparation and
handling as well as meter calibration, and
possible interferences (that is, fats and oils).
In this treatment, it is recommended that the
test be run as soon after sampling as posgble to
prevent gas exchange (pH can, to a large extent,
be a function of carbon diosade concentration).

-
¥y -

Not yet contained in the German Standard Method
are standard analytical procedures for free cyanide or
total mercury. These are available in preprint and are
summarized as follows:

® Determination of Total Cyanides. Detection by
the German Standard Method, D13, Part 1
(total cyanides} 7th Serial, Verlog Chemie
GmbH, Weinheim/Bergstor).

This method detects most CN groups including
metal cyanides, and various cyanocomplexes, such as
with izon. (The cobaltcyanide complexis only partly
decomposed by the method and, therefore, not
totally detected.) The method is applicable for
cyanide concentrations up to 100 mgfliter. Both a
volumetric and a photometric method are described.
The photometric method is more sensitive, but also
is more susceptible to interference from reducing
agents. <t

A rapid fieldtest method for cyanide analysis in
wastewater is described by J. Bertlisgy (Haus der
Technik - Vortragsveroffendichung No. 283). This
method can be used in samples containing from 1 to
100 mg/liter of easily liberated cyanides. In this
method, hydrogen cyanide is tiberated by mixing the
waste with acidic solution. Detection is by visual
colorimetric means. The liberated HCN is seen in a
standardized test tube (Hg Cl2/methylred). Inter-
ference is caused by free chlorine; this, however, can
be overcome by using a reducing agent such as
sodium arsenite beforehand. .

The 'Analytical Chemistry' Working Group of the
Caucus on Waste Disposal of the Lander (LAG) has
proposéd analytical techniques for the determination
of cyanides in water samples, and it is working on
techniques for the determination of heavy metals in
solid wastes.

® Detection of Mercury. In order to determine
mercury content, organically bound mercury
must be transformed into inorganic wercury.
In this procedure, intense UV radiation in an
acidic, oxidizing medium, is used to accomplish
this transformation. 'l‘l.lis methed is suitable for
all types of wastewaters, and for mercury
concentrations from .05 to 10 gfliter. The
method of detection is atomic absorption,
utilizing a hollow cathode lamp as a radiation
soutce.
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Ancther important aspect of waste sample pre-
meatment is elutriation of the waste followed by
analysis of the elutriate for various chemical species.
The ~leaching” of a waste by the various waters with
which it comes into contact is one of the primary
-vectors of pollution from-land disposal. Therefore,
this type of waste sample pretreaiment is very
appealing, since the elutriation process can be thought
of as a Jeaching process. Some leaching or elutriation
“tests attempt to mimic natural leaching processes,
while others simply attempt to indicate whether
thereis a "potential’’ for leaching for a particular
waste and do not attempt to recreate in the elutria-
tion solvent physical parameters identical to the
patural leachate. .

The Federal Républic of Germany has such a
pretreatment procedure. It does tot attempt to
reproduce the exact parameters of natural leachate,
but only serves to determine if various chemical
species may dissolve when the waste js in contact
with water.

The following is a general outline of the procedure.
The waste is separated into a liquid and solid phase
by centrifugation or filtration. The filter resiciue {or
solid phase} is mixed in a 1:10 ratjo with distilled
water and vigorously shaken or stirred for 24 hours.
As the agitation Is proceeding, electrical conductivity
measurements May be taken to determine whether
solubility equilibrium has been reached. This mixture
is then filtered and standard water analysis methods
are used on both the original Iiquid filtered off and
the filtrate from the elutriation process. .

Also, performance of multiple elutrlations may be
desirable both to simulate natural processes and to
distinguish between the following gtueations:

L

® Wastes containing contamminant species with
such a high solubility or which oceur in such
minute quantities that they are leached quan-
titatively in the course of the initial eluiriation.

® Wastes containing species with Such low solu-
bility, or in such a large quantity that they
become dissolved only partially in the initial
dilution.

® Wastes with contaminants which show changes
in behavior, when they come into contact with
*the leachate.

It is important to distinguish between these
various waste types for operational management
purposes. The technique ‘of multiple elutriation
involves repetitive dehydration and fiitration followed
by elutriation with fresh solvent. Each resultant
elutriate is analyzed separately.

Finally, the solubility of contaminants in a waste
under conditions of various PH's may be of interest.
Wastes may come into contact with waters of pH's
other than neutrality due to dissolved C02. actions+
of other wastes, the presence of biological by-
products of waste degradation, etc. Depending on
the interest of the experimenter, the elutriate test
may be run using .1 N hydrochloricacid, .1 N sedium
hydroxide, or water saturated with carbon dioxide
subsututedffor distilled water.

There is at present no official Federal elutriation
method for wastes. The State of Texas, however,
has recommended the following elwriate test, pro-
mulgated by the State Water Quality Board.

Solid Waste Evaluation Leachate Test

1. A 250 gm. representative sample of the “dry
material should be taken according to the Asso-
ciation of Officiaj Analytical Chemists or the
American Society of Testing and Materials
Standard methods and placed in a 1500 ml
Erlenmeyer flask.

2. One ljter of deionized or distilled ‘water should
be added to the flask and the material stirred
mechanically 'at a Jow speed for § minutes.

3. Stopper the flask and allow to stand for 7
days.

4. Filter the supernatant solution through a 45
micron glass filter. '

5. The filtered leachate from step 2 should be
subjected to a quantitative analysis for those
component or jonic species determined to be
present in the analysis of the waste itself.

Note: Triplicate samples of the waste should
be leached in order to obtain a represen-
tative leachate, -

The U5, ‘Environmental Protection Agency
presently doing research on the development of a
standard elutriaté (leachate) test, as are other or-
ganizations such as American Society for Testing
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Materials (ASTM) and American Petroleum lns}ilute
(AP]).

Summary

Extensive separation is often required betore
wastes can be analyzed, and the interpratation of the
analytical data is often ambiguous. Unless the analyst
has some fairly good idea as t0 what organics are
present in the waste, presently available methods are
to0 expensive and time consuming to be of use i
routine waste analyss. .

Elutriate tests presently being used are not com-
parable to natural leaching action. Natural leachate
solubilizes wastp components because of many phys-
ical parameters of the leachate including pH, di-
electric constant, otganic content {which can ac: as
chelating agents, buffering agents. etc.), temperature,
redox potential, and others. Also, standard infiltra-
tion and centrifugation methods must be developed.
Leachate analysis can suffer from differen: inter-
ferences and matrix effects (due to high organic
content, turbidity, etc.) than those of wastewater
and waste analysis. :

LEACHATE ANALYSIS METHODS

The leachate resuling from the land disposal of
wastes can contaminate ground and surface water
causing environmental damage and a hazard to healt
It is frequently necessary to analyze this leachate for
various hazardous contaminants. Unfortunately, the
cliemical analysis of leachate is not as straightforward
as the analysis of most aqueous samples with which
the analytical chemist js familiar.  These leachates
contain a latge variety of constituents whose concen
trations vary over a wide range. These factors cause
hterférence, and necessitate extensive pretreatment
procedures, making the interpretation of the analytical
data ambiguous. This interpretation can_be further
muddied by the significant chemical and biological
changes that may occur within the leachate during
sampling, tfansportation. and storage. For these
reasons and others, it is difficult to develop standard
procedures for leachate analysis. The procedures
cited here are not infallible, but are presently being
used in leachate analyss, and in some cases have begn
endorsed by patticular organizations.

The analytical procedures discussed will be for
those contaminant species fo, which drinking water
standards exist (Table 11) and for purposes of this

P

discussion, have been separated into two classes, the
metallic and the nonmetallic species.

Metallic Species

The two most widely utilized methods for heavy
metal determinations are colotimetric spectropho-
tometry and atomic absorption spectrophotometry
(AA).

In AA., a metal atom is volatilized (usually by
means of a flame). A beam of monochromatic (single
wavzlength)  electtemagnetic radiation is passed
through this gaseous sample. ‘The radiation is specific
for a transition of the metal from the ground state to
an excied state. Since most of the atoms wilt be in
the ground stdte, much of this energy will be
absorbed, hence the name atomic absorption. The
beam continues on to a photoreceptor. The amount
of absorbance is used as an index of metal con-
centration. .

Like AA., colorim etry is an absorption technique.
The observance of the species depends upen its abiliry
to coordinate with some highly conjugated organic
molecule (for example, diphenvl carbazide) so that'it
has a molecular orhbital transition {(as opposed to an
atomic orbital transition for A.A.) in the vigble range.
A beam of visible radiaticy is passed through the
sample (the chromatics being controlled and changed
by a filter, grating or prism) and the amount of
absorbance js recorded. Singe we are dealing with
visible radiation, visual colorimetry is possible. 1n this
technique, known standard solutions are prepared
and the unknown solution is visually matched to see
which standard it most closely reserpbles [with
respect to color (shade)}. This visual method is a less
precise, less reproducible method than the instru-
mental. it requires that many standards be accurately
ma ¢ and remade, gnce many have a finite lifetime.
The results are oftan qualitative and degend on
the experience and expertise of the operator. The
advantages are that it is considerably cheaper than
any instrumental method and can be done in the
field, if no extensive sample workup is necessary.

Colorimetry, in general, requites more sumple
pretreatment than A.A. The advantage conferred by
the ability in colorimetry to perform multiple species
scanning without changing the radiation source (asis
required in /.A.) dees not compensate for the strong
interferences to which colorimetric methods ate
subject.  This is especially valid given the often
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TABLE 11

METHODS FOR ANALYSIS OF LEACHATE FOR SUBSTANCES

COVERED BY DRINKING WATER STANDARDS

Visual

Metallic Atomie ;:'::“gx C:ior Polar- Wet

i ) ) j Aunatysi
Species Absorption ccapy imetry graphic alysis

- Arsenic Yes (A) Yes (A, B) Ne No Na

Barium Yes (A, B) No No Ne . No
Cadmium Yes {A, B) Yes (A, B) Ho Yes (B) Ho
Chromium Yes (A, B) Yes {A.B) Yes (B) No No
Lead Yes (A, B) Yes (A, B.C) No Yes (B) . No
Metcury Yes (A, B) No No No No
Selenfum Yes (A) Yes (B) No ) Ho Neo
Silver Yes (A, B) Yas (A, C) Yes {(C) No No
M?z:;i.e cmc::m fostrumental et S‘::cu:'lo

0- -

ctr tomet. Anal

Species graphy Spectzophotometry yas pholometry
Aldrin Yes{A,B) No No 2 No
poT Yes (A,B) - No No No
Dieldrin Yes {A, B) No No No
Cyanide No Yes (A. B) Yes (A, B} No
Nitrate No Yes /A, B) No Yos (B)
(a3 N}

{A} EPA Method el Cholce
(B} Standard Methods Recommended
(C) Standard Methods Tentative

~

complex pature of the leachate matrix.

Procedures. The methods endorsed by EPA for
heavy metal determination in “Methods for Chemical
Analysis of Water and Wastes'' (Reference 1) and the
methods endorsed by “‘Standard Methods for the
Examination of Water and Wastewater” (Reference
2) ar4 outlined in Table 1 1.

AA. Analysis. There are several types of A.A.
spectrophotometers that are commercially available,

with different options for radiation source and sample -

volitalization technique. The two types of radiation
sources avaflable are the hollow cathode lamp, and
the elecirodeless discharge lamp {(EDL). EPA recom-
mends the single eloment hollow cathode lamp
{Reference 1). This is the most widely used radiation
- source and the most familiar to analysts. The
electrodeless discharge lamp is more expe nsive. how-
ever, jts Use may be indicated for selepium and arsenie
determination. The EDL's are both brighter th i the
corresponding hollow lamps and more long lived for
« these elements.

* example can be eith

The sample atomizer may well be the most
important component of the A.A. spectrophotometer,
especially i leachate analysis, given jis potential for
high organics content. There are two types of sample
atomizers comnmercially available: flame, and furnace
{and other flameless). Flame A.A., as the name
suggests, produces this vapoi- by means of a graphite
cylinder that is heated by 2an electric current.

The most widely ysed and best documented
method is flame A.A. This technique is the least
expensive of the three. The method works well for
all the contaminants of interest except selenium and
arsenic. There js spectral interference by the flame
gases for the major resonance lines of these elernents.
Furnace A.A. does not produce this interference and
has been used successfully for the detection of
selenium and arsenic (arsenic and selenium can also
be generated by use of the gaseous hydeide method
(References | and 2)). There are several types of
ezch of these general methods. . Flame A.A., for
combustion or premixed,

6!"’

4 .
by
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and each of these types has advantages and dis-
advantages.

A related instrumentat methed s emission spectro- -

scopy. This relies on atomic emisdns rather than
abdorption for the detection of metal ions. There are
comme'rcially available plasna emissions spectro-
photometers that analyze for up to 20 el S
simultaneously. This instrument operates E‘E::e
following manner: The liquid sample js sprayedl ir

a very hot jonized argon gas (plasma) which causes
the sample to break down into elements. In the
8000-K heat, the elements emit Iigﬁt. The wavelength
of light always appears at the same location of the
spectrum.  Photomultiplier tubes, which detect light
and convert it to electricity, are placed at the
locations along the spectrum where light will be
produced when any of the elements being sought are
present. A computer can identify the element from
the concentration from the intensity of the light. In
designing the instrument, one wavelength that would
be unlikely io be produced to any grzat extent by
other elements samples was chosen for each element.
The small interferences that do exist are taken into
dccount in a computer program before the results
are printed out.

Plasma R.F. is a relatively new technique and the
results using this technique by difiere}\t investigators
seem inconsistent. Also the equipment necessary is
at least an order of magnitude more expensive than
what is necessary for A.t. Plasma emission and the
two A.A techniques are compared in Table 12, (This
comparison merely comments on the general tend-
encies of the methods. Each type within the method
may exhibit the advantages or disadvantages cited to
a greater or lesser degree depending on the equipment
and procedures used.)

Specific procedures for the determination of the
metallic species in Table 11 (both colorimetric and
atomic absorption) can be found in References 1 and
2. 1t must be stressed, however, that these procedures
wete not specifically developed for the analysis of
teachaie, byt for the analysis of wastewater, and that
the complexity of leachate composition often in-
troduces interferences and error jnto these methods.
EPA has recently published a “Compilation of
Methodology Used for Measuring Pollution Param-
eters of Sanitary Landfill Leachate” (Reference 3)
which evaluates these methods as they are ‘a‘pplied to

¥

A

leachate analysis. This reference points out some of
the difficulties which may arise and how to address
these problems.

A final analytical method (for selenium) is recom-
mended in the seminar proceeding reports of "“Pro-
cedires for the Analysis of Landfill Leachates"
sponsored by the Canadian Environmental Protection
Setvice and is gound in Reference 4.

Nonmetallic Species

Due to the complexity of organic and other non-
metallic species, analysis for these species is much
more comPlicated. The instrumental methods pres-
ently available for this type of analysis are: chroma-
tography (thin.layer, column, and gas liquid), and
colorimetric {spectrophometric  and filter photo-
matric). There are also wet analysis methods
avajlable. Table 1l illystrates what metheds are
available for each species.

All the methods except chromatography have been
discussed in the previous section on the analysis of
metals.h Chromatography is a general technique for
seParating nr concentrating one or more components
from & physical mixture. It cpnsists of two phases,
a moving phase and a stationary phase. The moving
phase contains the species of interest along with
other fpecies and a solvent (either liquid or gaseous).
The species in the moving phase are dissqived or
absorbed into the stationary phase {which is usually
a solid support with a liquid absorbed on it). The
species that are more soluble (in the liquid of the
stationary phase) spend more time in the stationary
phase and hence become more displaced than the less
soluble species which spend more time in the moving
phase. This displacement is the basis for separation
and ultimately detection of the various species. This
techrique can be an inztrumnental gas liguid chroma.
tography {glc) or a wet technique {column or thin
layer), but all three have their basis in the above
physical principle.

Methods and procedures for the determina:ion of
the nonmetallic species in Table 11 can b? found in
References I and 2. Again Reference 3 can be used
as an invaluable aid since it takes these standard
methods for wastewater and evaluates their utility for
leachate analysis.

In the proceeding report of the "Procedures for
the Analysis of Landfill Leachate ” (Reference S), the
following alternative method and observations were
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TABLE 12
COMPARISON OF ALTERNATIVE METHODS FOR ANALYSIS

Flame™

Advantages

.

Disadvantages

Flameless (Fumace)

Advantages

Disadvantages

Plasma

Advantages

Disadvantages

PAFulToxt Provided by ERIC

- Least exPensive

+ Best documented

+Most chemists
are familiar with
procedures.

mrutiended
Se.

+Net re
for As

+ Small percentage
of atomic vapor

concentration
avalable,

+ Longer memory
of ptevious zam.
ples (esp.in
pre<nix type).

- Better than

flame for
stemization
when matrix is
complex.

- Better able to

dissoclate metal
axides than fizame.

- Can be psed for
A3 o1 Se,

«LIttle or no
fonization effect.

. Technically
not as well
docwmented as
flame.

-

« Must use stan.
dard addition
techniQue. (Stan-
dard addition
technique is also
recommended for
flame AA)

- Sample injection
i3 inul. range.
so that te;
Uability of data
may be imited by
event

e fFT in veproducing

thess gmal] volumes.

- Al laboyateTy
aPparatus must be
ultra clean.

«Takes longer than
flameless.

+Can operate
on multichannels.
upto 23 .
elemenss can be
analyzed 2t once.

* Thermal &nelgy
available Is the
largests 10,000
Heal, 5o that alt
oxides are dis.
sociated.

- Technically
these ara the
least well known
and documentation
is scant.

+ Most complex
and expensve.

- Application is
limited to those
metals which do
not readily -
atomize.
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teported as being used in leachate analysis of the
indicated species.

Cyanide - analyzed as in Reference 6.

Nitrates as N -The eadmium reduction methods in
References 1 and 2 are recommended. The amples
generally teqiire pretreatment to temove turbidity,
and the cadmium column may nave a short life if oil
and grease are not removed from the sample.
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Choptei 9

STATE PROGRAMS FOR HAZARDOUS
WASTE MANAGEMENT

-

This chapter describes the recommended goalsof a
Stdte hazarfous waste management program, and dis-
cusses the elements which would make such a
program effective and the phases of developing a
State program.

. GOALS

The major goals of a State hazardous waste man-
agerrient program may be summarized in the follow
ing way: cognizance, control; capability; alternatives;
and prevention.  *

® (ognizance~The State should assure itself that
it has cognizance over the guantties, sources,
types, destinations, and di.postion of hazard-
ous wastes Within its borders. This includes
wastes which are generated within the State and
which never leave, but it shouid 2lso include
wastes which are imported jnto or exported
from a State to other States. This cognizance fs
a necessary precondition to understanding the
nature and dimensions of the hazardous waste
problemn in any State. and to Planning the
solutions to it.
The State can assure that it has cognizance over
hazardous waste through *wo devices: conduct.
ing a sutvey to establish basoliaze data; and,
instiruting reporting and mcnitering systems
that allow the State to remain cument at all
times. Conversely, the State cannot expect to
manage hazardous waste adequately without
basic information on what wastas are being
generated and where they ace going,
Controf - The State should establish control
over hazardous wastes for the entire life cycle

of those wastes. EPA has long advecated
“eradle-to-grave'’ control, which means that the
State should controj the storage and transporta-
tion of hazardous wastes, as well as their
treatment and disposal. EPA does not advocate
the "control” of generation, nor does it require
generator permitting; the State can best assure
“cradle-to-grave” control by requiring sufficient
generator reporting to give the State cognizance
over the existence of hazardous wastes, thus
allowing the State to monitor those activities it
does control (storage, transportation, treatment,
and disposal).

Capability -The State should seek the capabil-
ity to provide technical assistance 0 those
requesting it, and to monitor and enforce its
regulatory program. This may be expressed
primarily as personnel resowsces, but must be
seen as More than establishing a large staff. The
mix of skills must allow the State to deal with
problems of chemistry, engineeting, geology,
and hydrology, to name only four areas,

Alternatives— A major goal should be to offer
alternatives to those practices the State deter-
mines to be inadequate or unacceptable. The
provision of alternatives includes an oppor-
tunity for the private sector to respond to a
State’s new requlatory climate, which pre-
sumably will be more favorable to those seeking
to provide the sstvice of hazardous waste
treatment and disposal. The concept of alter-
natives also includes a determination by the
State as to which existing facilides are adeguate
for hazardous wastes. This would allow the
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State to prevent hazardous wastes from being
Jandfilled at one location, while at the same
time idertifying an area where the wastescould
be taken. The State may otherwise find itself
preventing the use of the only avatlable treat-
ment or disposal practices, sites, or facilities.
® FPrevention-Prevention of damage to the public
health or environment should be the central
goal of any State hazardous waste management
program, as it is for the Federal program.

ELEMENTS OF AN EFFECTIVE STATE
HAZARDOUS WASTE MANAGEMENT PROGRAM

An effective State program ought to have the
following elements:

® Legislative Authonty

Adequate Resources

Published Criteria and Standards
Established Permit Mechanisgns
Transportation Marnifest SYstem
Surveillance and Enforcement F;g:{ctions

Each of these is an essemial element in an er
fective Stare harardous wasie management program.
An effective program will probably inwolve functions
and responsibilities beyond those listed above, but
the omission of any of them would severely hinder
the State program.

Legislative Authority

Many States will find their existing authonties
inadequate for establishing a hazardous waste
management program, and will have to seek new
legislation for this purpose. EPA doss not require
new legislation in order for the State program to be
authorized. EPA's expectation is rather that the State
have (or seek) legislation which authorizes the imple.
mentation, administration, and enforcement of an
effective program. This should include authonty to
issue permits for storage, treatment, and disposal, to
require a transportation manifest system. to require
the keeping of records ard the submitting of reports,
to conduct inspections and take samples. to establish
criteria and standards for storage, trearment, ard
disposal, and to institute enforcemem proceedings
against violators.

Some States that have this type of legislation for
water or air pollution control may be able to use
those other authorities for managing land disposal.
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The existence of sufficient authorities in other areas
of environmental management does not, however,
guarantee that those authorities are applicable to
hazardous waste management on the land.

State legisiation should not exclude those who
treat or dispose of their own wastes at the site of
generation (“onsite.disposal”). This is a potentially
large loophole, and one of which the States should be
aware. Failure to include onsite hazardous waste
management activities would leave a significant por-
tion of the problem unregulated.

Adequate Resources

A State program canniot be considered effective
where the State does not commit sufficient resources
to administer and enforce an otherwise approvable
program. States must base the judgment as to the
effectiveness of their programs upon an assessment of
the actual performance to be expected, a judgment
largely dependent upon the resources a State invests.
The term ‘resources’ includes both personnel and
dollars. The former would be assessed in terms of
numbers of people assiqned to specific tasks, as well
as in terms of the mix of skills and the usefulness of
that mix for the administra;tjon and enforcement of a
hazardous waste management program.

The other category of resources {dollars) includes
considerations such as the adequacy of laboratory
analysis facilities (or services), the availability of data
processing facilities (or setvices), and the availability
of appropriate surveillance and monitoring equip-
ment.

Published Criteria and Standards

An effective State program should have adopted
and published criteria and standards for the storage.
treatment, and disposal of hazardous Wastes, for the
transportation of hazardous wastes, and for the non-
process aspects of generation of hazardous wastes
{e.9., reporting, recordkeeping). EPA neitber recom.
mends nor expects that each State will invest
significant amounts of its own time Or resources in
repeating ths developmental work performed by EPA
or other State agencies. Each State should review
the Federal standards, and those of authorized State
prcgrams, with an eye toward adopting similar or
idet."ical criteria and standards for themselves. States
will necssarily alter certain criteria and standards
adopted by other jurisdictions to account for unique
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circumstances or conditions, but EPA encoucages
States to seek the @eatest possible agreement of each
State’s standards with those of the Federal program,
and with those of authorized State programs.

Established Permit Mechanisms
No State program should be considered “effecuve’’
unless it has the capability to issue and enforce
permits for che storage, treatment, and disposal of
hazardous wastes. The permit function is central to
the administration and implementation of the Act.
Consequently, an effective State Program should
include the administrative framework to identify and
. notify those who must apply for permits; to process
applications for permits; t© monitor renewal and
expiration of permits; and to monitor compliance

with the terms and conditions of permits.

Surveil!ain:e and Enforcement
The State should'demonstrate both the willingness
and ‘the ability to assure that the program it has
developed is being implemenied. This requires the
State t© make inspections and to take samples from
those Who are managing hazardous wastes, and to
require that Drescribed practices fur recorting, record-
. keeping, and labeling {to name &rly thrae) 2re being
followed. It further requires that those who are

violating the law be Prosecutsd, and that the State

be able to suspend or fovoli. permiis, and impose
fines which, are sufticicn: to deter other would-be
violators. Consequenily, a State program which did
not include surveiliance and enforcemant provisipns
should not be considered "effective.”
. Manifsst System

Section 3002(5) of the RCRA dicects that EPA
require the use of a manifest tO assure that hazand-
ous wastes which leave the ®ie of generation are
taken only tc peunittet) siorage, treatment, or
disposal sites. This requiremneni ig bassd upon the
experience Of expectations of several States which
believe the magifest tO be an essential clepient in
managing hazardous wastes, a belief which EPA
shares. The State will not be able to effectively
control hazardous wastes by regulating only the
treatment and disposal sites. The "eradle-tograve”

concept implies knowledge of the existence and
movement of hazardous wastes throughout their life
cycle. ’

An effective State program will necessarily include,
therefore, a manifest system. The form used, and
specific information required, shouid be consistent
and compatible with the manifest developed for the
Federal program, and with those in use in other
authorized State programs,

PROGRAM DEVELOPMENT PHASES
‘The State should expect to go through two distinct
phases in developing an effecgi?e hazardous waste
management program: These may be called “De.
velopment and Implementation” and "QOpetational”
phases. The first phase can require from 1 to 3 years,
while the second phase encompasses sverything there-

after.
During the “Development and Implementation”

phase, the State should develop procedures; develop
and promulgate standards, criteria, and guidelines;
obtain stafi members, and emphagize training of both
the regulatory staff and of the regulated community
{in the sense that the regulated community should be
made familiar with the requirements of the new
program). )

The "Operational” phase will see the State begin-
ning its emphasis on enforcement, surveillance, and
monitoring activities., During this phase, the State
should aliocate about 75 percent of its personnel
resources to the abowe activities; the remaining 25
percenit witl be used to continue the developmental
tasks, and for administration and management. This
is in contrast with the jnitial phase, in which about
10 percent of the availsble rasources may be expected
to go to administration and management, with the
remaining 90 percent going t development of the
program.

A sscond contrast between the two phases is in
the importance of field work. The State, should give
field fnvestigation and surveillance activities 2 lower
priority than in-house tasks during the developmental
stages of the program, but should reverse this ordering
of priorities inn the operational phase. '
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Rppendix A

MODEL STATE HAZARDOUS WASTE MANAGEMENT
ACT WITH ANNOTATION

Recent Federal and State environmental management legislation has
addressed he quality of our air, our water, and our oceans. Ome result of
this legislation has been to curtail the disposal of potentially hazardous ma- °
terials into these media, thereby improving the quality of our air, water, and
marine rescurces. But there has been a second result: potentially hazardous
wastes continue to be generated which can no longer go to other media, so they
are placed on or into the land. The 375 million tons of industrial wastes gen-
erated in the United States in 1974 included about 30 million tons of potentially
hazardous wastes.

New Federal legisiation, the Resource Conservation and Recovery Act
(RCRA) {P.L.. 94.580), controls the disposition of potentially hazardous wastes
on land, Congress made clear that Federal and State partnership is intended for
the implementation of this new pollution control program. Regulatory provi,
sionsof the new Act are scheduled to take effect in October 1978, States should

" begin to develop their own contro} programs now.

An essential element in any State hazardous waste Ianagement program is
the enabling legisiation. In some cases existing legislation authorizes parts of
what would constitute the State’s program; in other cases, existing leqislation
may be reinterpreted in such a way as to cover some of the threats posed by the
mismanagement of potentially hazardous wastes. Most States, however, will find
that an effective program requires new legislation explicitly delineating the
obligations and responsibilities of those who generate, store, transport, treat, or
dispose of these wastes; but even here, States should consider the possibility of
supplementing existing solid wasie legislation with the appropriate hazard.ous
waste management authority. Whether or not the State develops a separate
hazardous waste management act, the State must obtain adequate legislative
authority to develop and implement its program.

This document includes a tekt and annotation. The latter is iutended to
explain the reasons for including certain phrases or ideas, ot for choosing one or
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ar>ther among various options, and to highlight potential difficulties in interpre-
tation or implementation of the text. Further, this document is intended to
show the reader the kind of legislative authority the State may find useful in
developing an effective hazardous waste management program. Readers should
not construe this Model Act as showing-what EPA will consider to be an
“equivalent’’ State program, or as setting out the criteria against which applica-
tions for authorization under Section 3006 of RCRA wili be judged; the Model
. Act is not so intended.

MODEL STATE HAZARDOUS WASTE MANAGEMENT ACT

Section 1 Short Title
Section 2  Finding of Necessity and Declaration of Purpose
Section 3 Definitions
Section 4  Powers and Duties of the Department
Section 5 Permits -
Section 6  Hazardous Waste Treatment/Disposal Facilities and Sites
Section 7 Transportation of Hazardous Wastes
Ssgtion 8  Records; Reports; Monjitoring .
" Section 9 Inspections; Right of Entry
Section 10 Imminent Hazard
Section 11  Enforcement ,
Section 12  Interstate Cooperation
Section 13 Repealer
Section 14  Severability
Section 15 Effective Date .
|
SHORT TITLE
Segtion 1

This Act may be cited as the Hazardous Waste Manage-
ment Actof 19

FINDING OF NECESSITY AND
DECLARATION OF PURPOSE

Section 2
(A) Thelegislature of this State finds:

(1) that continiing technological progress, in-
creases in the amounts of manufacture, and
the abatement of air and water pollution
have resulted in everdincreasing quantities of
hazardous wastes;

(2) that the public health and safety, and the
environment are threatened where hazardous
wastes are not managed in an environmentally |
sound manner; 73




(B)
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(3) that the knowledge anil technology necessary
for alleviating adverse health, environmental,
and aasthetic impacts resulting from current
hazardous waste management and disposal
practices are generally available at costs with-
in the financial capability of those who gen-
erate such wastes, but that such knowiedge

" and technology are not widely used; and
that the problem of managing hazardous wastes
has becomne a matter of Stats-wide concern.

Therefore, it is hereby declared that the purposes

of this Act are: :

(1} to protect the public health and safety, the
health of living organisms and the environ-
ment, from theeffects of the improper, in-
adequate, or unsound management of haz-

" ardous wastes;

{0 establjsh a program of regulation over the
storage, transportation, treatment, and dis-
posal of hazardous wastes; and

10 assure the safe and adequate management
of hazardous wastes within this State.

DEFINITIONS
Section 3

(4)

(2

(3}

67
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DEFINITIONS
Section 3

The definitions have been worded so as to be con-
sistent with the new Federal solid waste legislation.

When used in this act:
{(A) The term, Department, means the Department of

(B)

this State charged with the administration and
enforcement of this Act.

The term, Disposal, means the discharge, deposit,
injection, dumping. spilling, leaking or placing of
any hazardous waste into or on any land or water
so that such hazardous waste o any conctituent |
thereof may enter the environment or be emitted
into the air, or discharged into any waters, includ-

(B) “Disposal”—This definition is taken from the
RCRA, (P.L. 94-580). The definitions of dis-
posal and storage taken together mean that the
traditional landfill can be construed as disposal
if there is any leaching or other discharge; a non-
leaching landfill, however, would be considered
storage (albeit very long term). The rationale
for this is partly to increase awareness that one

ing groundwaters. has not done away with hazardous constitvents
(C} The term, Generation, means the act or process of by simply putting them into the ground. Where

producing waste materials. there is no discharge or emission, the hazardous

The term, Hagardous Waste, means any waste or waste has been retained in one place and requires

(D}

combination of wastes of a solid, liquid, contained
gaseous, or semisolid form which because of its

. quantity, concentration, or physical, chemical, or

infectious characteristics, in the judgment of the
Department may (1} cause, or significantly con-
tribute to, an increase in mortality or an increase
in serious irreversible or incapacitating reversible
illness; ar (2} pose a substantial present or poten-
tial hazard to human health or the environinent

(D}

/S

monitorip ; and/or care—hence “storage.”
"Hazardous Waste’'-This definition is consstent
with that in RCRA, (P.L.94-580). EPA recom-
mends that enabling legislation contain a generic
definition, and that it not contain specific cri-
teria, lists, or wastes. The definition should
instead give generic examples of hazardous
wastes, such as *. . . including, but not limited
to, toxic, flammable, ete. . . . . " The listing of
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when improperly treated, stored, transported,
posed of, or otherwise managed. Such wastes in-
clude, but are not limited to, thase which are
toxins, corrosives, flammable materials, irritants,
strong sensitizers, or materials that generate pres-
sure through decomposition, heat, or other means.

(E) The term, Hazardous Waste Management, means
the systematic cbmrol of the collaction, source
separation, storage, transportation, processing,
treatrnent, recovery, and disposal of hazardous
waste.

(F) The term, Manifest, means the form used for iden-
tifying.the quantityr composition, otigin, routing,
and destination of hazardous waste during its
transport. '

{G) The term, Person, means any individual, trust,
firm, joint stock company, corporation (including
& government corporation), partnership, associa-
tion, State, icinality, pommission, political
subdivision of a State, or any interstate body.

(H) The term, Storage, means the containment of haz-
ardous wastes, either on a temporary basis or for
a period of years, in such a ranner as not to con-
stitute disposal of such hazardous wastes.

(1) The term, Transport, means the movement of

" wastes from the point of generation to any inter-
mediate points, and finally to the point of ultimate
storage or disposal.

{J) The term, Treatment, means any method, tech-

" nigue, or process, including neutralization, de-
signed to change the physical, chemical, or
biclogical character or compuosition of any haz-
ardous waste, 50 as to neutralize such waste or
50 as to render such waste nonhazardous, safer for
transport, amenable to recovery, amenable to stor-
age, or reduced in volume.

(K) The term, Treatment Facility, means a jocation at
which waste is subjected to treatment and may in-
clude a facility where waste has been generated.

POWERS AND DUTIES OF THE DEPARTMENT

Section 4 ‘
{A) Within one year after the effective date of this Act,
the Department shall conduct and publish a study
of hazardous waste management in this State, which
shall include, but not be limited to -
{1) adescription of the sources of hazardous waste
generation within the State, ir-'uding the types

4

i

examples shows-to the f)eparlmem, the courts,
industry, and the public, what thelegi jature
intends the.term, hazardous, to mean.

(H) 'Storage” - This definition is similar to that in
RCRA. 1 the State does not use the concepts
of storage and disposal as they are used in RCRA
(and in this paper), any substitute definition of
storage must limit the duration for which a waste
may be stored. One reason for this limitation is
that indefinite storage, or storage for a long
period of years, may otherwise become a way
for generators to avoid the controls which the
State exercises over di* “-al. A second reason
is t0 zvoid the enforcement problem-of the
possessor’s intent. Where the State defines
storage or disposal to include the concept of
“intending to reuse or recover,” or "intending
to hold for future use,” the State invites the
difficulties attendant to proving intent. Third,
the fonger one stores 2 hazardous waste, the
more closely one approaches the envitonmental
effects and consequences of disposal. For all
these reasons, where the more traditional defi-
nition of storage is used, it should include a
phrase such as, “Storage in axcess of {one year,
for example] shall be considered disposal for
the purpose of this Act.”

(X) "Treatment Facility’-This definition explicitly
includes onsite hazardous waste management.

‘The law thus recognizes that the environmental
threat is no less from those wastes managed at
hé site of generation than from those wastes
managed anywhere else. It is for this reason that
the State’stegulation of hazardoyus waste treat:
ment or disposal facilities must include regulating
those who manage their own wastes at the site of
generation.

POWERS AND DUTIES OF THE DEPARTMENT
Section 4

Sutgseczinn {A) directs the Department to conduct and
and publish a study of hazardous waste management
within the State. Inclusion of this requirement is in-
tended partly to assist the Department in gatheting
information it needs, but which it may not hav ex-
plicit authority to elicit under existing statutes.
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and quantities of such wastes;and The subsection specifies that the study must address
(2) adescription of current hazardous waste man- the costs of current hazardous waste management
agement practices and costs, including treat- practices. This allows the State toassign likely costs
ment and disposal, within the State. to its requlatory declﬁls, making possible an analysis
(B) Within 6 months after the publication of the study of the economic consequences of many of the Hazard-
required by Section 4(A) of this Act, the Depart- ous Waste Management Act’s peovisions. This process
ment shall develop and publish a plan for the safe is analogous to the Federal government’s "“Economic
and effective management of hazardous wastes Impact Analysis’~process for its own actions.
within this State. Such plan shall include, but not Subsection (B) requires the Department to identify
be limited to - - locations suitable for hazardous waste treatment oF
(1) identification of these locations within the . disposal sites. This phrasing isnot intended to pre-
- Stape-which-are suitable for the establishment clude engineered sites. The Department should seek
or disposal facilities or sites; and those locations which have been favored by geology,
(2) identification of those locations within the climate, and other relevant factors, and which offer
State that are not suitable for the establish- natural protection to the environment; EPA recog-
ment of hazardous waste treatiment or dis- nizes, however, that there is a need for facilities in
posal facilities or sites. States, and sections of States, which have no suitable
- {C) within 2 years after the publication of the study natural sites, and that this need ~an only be met
required by Section 4(A) of this Act, the Depart- through artificial devices which protect the environ-
ment shall, after adequate notice and at Jeast cne ment. Where the s0il does not meet acceptable
public hearing on the record, adopt, and may re- standards of impermeability, for example, artificial

liners may be subs:ituted. This meansthat the
Department should include those areas where a site
is needed, but in which a site would have to be engi-
neered to protect Lhe environment.

vise as appropriate - -
(1) citeria for the determination of whethe: any
waste of combination of wastes Is hazardous

for the purposes of this Act;

{2) rules and regulations for the storage, treat- Subsection (B) additionally requires the State to iden-
ment, and disposal of hazardous wastes; tify those parts of the State which are not suitable for

{3) rules and regulations for the transportation, the location of hazardous waste treatment or disposa
containerization, and labeling of hazirdous sites. This decision, as well as the above decisionth4t
wastes, which shall be consistent with thase sites should be located in certain areas, must be based
issued by the United States Department of on a number of factors besides geology and hydrology.
Transportation; EPA encouragesthe kind of determination which re-

(4) rules and regulations specifving the terms sults in certain areas being designated as '’ critical” or
and conditions under which the Department “sensitive” for ecological or other reasons, and in
shall issue, modify, suspend, revoke, or deny which the State would alfow the Jocation of hazard-
such permits as may be required by this Act; ous waste treatment or disposal facilities <vith great

’\...,(5) rules and requlations establishing standards reluctance and under especially high standards of

and procedures for the safe operation and design, construction, and operation. An example of
maintenance of hazardous waste treatment _such a “critical area” might be a major aquifer.
or disposal facilities or sites; ) Subsection (C) (3) requires that the State rulesand

{6) a listing of those wastes or combinations of | regulations for the transport of hazardous wastes be
wastes which are not compatible, and which “consistent” with those of the U 5. Department of
may not be stored or dispesed of together; Transportation (DOT). This does not mean that

(7) procedures aid requirements for the report- States must adopt the DOT rules by reference or un-
ing of the generation, storage, transportation, changed ; however, where the State chooses to estab-
treatment, or disposal of hazardous wastes lish any rule or regulation for transport that js
Ppursuant to Section 8 of this Act; different from (including stricter than) DOT's, it will
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(8) rules and regulations establishing standards
and procedures for the certification of su-
pervisory personnel at hazardous waste treat-
ment or dispasal facilities of sites 25 required
under Section 6(A) (3) (a) of this Act; and
{9) procedures and requirements for the use of
a manifest during the transport of hazardous
wastes.
In complying with this Sectjon, the Department
shall consider the varfations within this State in .
climate, geology, population density, and such
other fzctors as may be relevant to the manage-
ment of hazardous wastes, .

be incumbent upon the State to avoid conflict with
the latter. )

Subsections (C) {5) and (C) (6) ark important for
Becopational health and safety, as well as for environ-
mental protection. EPA has documented cases whete - .
an individual disposing of hazardous wastes has been
injured or killed because of handling ynmarked con-
tainers without the caution one would use were the
containers prominently labeled to show their poten.
tial danger. Simidlarly, EPA has documented cases
where the disposal of incompatible wastes (such

-5 acids being disposad of with cyanide wastes)

has resulted in injury or death. Subsections {C) (5)
and (C) (6) are an important part of the State’s effort
10 assure that those who handle hazardous wastes are
fully informed as to the gature of the hazard,and as 1
to the safest method of handling those wastes.

! Section (C) includes a requirement for a "'public hear-
ing on the record.” Readers should be aware that the
use of this phrase will, in many States, trigger the use
of an “Administrative Practices Act” or equivalent.
This entails the advantages and disadvantagesof a
formal proceeding, including the keeping of a tran-

(D)

seript, and so on.
/ Subsection (D) gives the Department an opportuni'ty
to recognize the differing regions within the State,
/ Nevertheless, the Department must establish certain
minimum standards above which the environment will
i be protected; it is in the process of determining how
. far above this minimum the State,sets specific require-
ments that Subsection (D) comes into play.

PERMITS

Section §
The word “permit" has been used throughout this
document to stand for the process by which the State
can insure cognizance of , as well 23 control over, vari.
ous activities. The provisions and requirements of each
permit system should be explicitly stated in the regu-
lations which implement the State Hazardous Waste
Management Act; consequently, the reader should be
aware that certain uses of the word “permit™ here may
refer to a license or registration concept, and need not
imply the detailed criteria'and compliance schedules
attendant to the kind of permit issued under the Fed-
era) Water Pollution Control Act Amendments of
1972 {P.L. 92-500).

PERMITS

Section 5

vA) Beginning 6 months after promulgation of the
requlations required under Section 4(C) of this
Act, no person shall construct, substantially alter,
Or opéerate any hazardous waste treatment or dis.
posal facility or site, nor shall any person store,
transport. treat. or dispose of any hazardous
waste without first obtainjng a permit from the

\ Department for such facility, site, or activity.

{B) Permits issued under this Section shall be issued
under such terms and conditions as the Depart-
mentmay prescribe under the authority of Sec
tion 4 of this Act, and under such terms and
conditions as the [appropriate State agency])

may prescribe for the transportation of hazard:
ous wastes under Seccion 7 of this Act,

Subsection (A) requires a permit to construct, ‘sub-
stantially alter,” or operate any hazardous waste
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(C) Permits shall be issued for a period not toex-
ceed 5 years, and may be renewed at the
optiont of the issning agency.

(D) Any permit issued under this Section may bere-
voked by the issuing agency at any time whe
the permittee fails to comply with the tepns and
conditions of the permit, PROVIDED, no permit
shall be revoked until the Department has pro-
vided the affected party with the opportunity for
an adequate hearing, and with written notice of
the intent of the Department to revohe the per-
mit and thé reasons for such revocation.

(E} Where the application for or compliance with any
permit required under this Section would, in the
Judgment of the Departrnent, cause undue or un-
reasonable hardship to any person, the Depart-
ment may issue a varfance from ghe requirements
of this Section. in no case shall the duration of
any such variance exceed one year; renewals or
extensions may be given only after opportunity
for public comment on each such renewal or ex-
tension. °

(F) Beginning 6 months after promulgation of the
regtfations required under Section 4(C) of this
Act, any person undertaking one of the activities
for which a permit is required under this Section
or under Section 7 of this Act, or. violating any
term or condition under which a permit has been
issued pursuant to this Sestion or pursuant to
Section 7 of this Act, shall be subject to the en-
forcement procedures of Section 11 of this Act.

treatment or disposal facility. This poses at least two
issues for the Stateto address: defining *“substan-
tially alter;” and, deciding whether construction and
opetation entait two separate permits.

The phrase “substantially alter” is intended to allow
the State latitude in deciding what kinds or degrees
of altesation change the environmental impact of a
site enough asto make reassessment necessary.
Neither the State por the site operator wants to re-
peat the permit application and evaluation procéss
sach time there isa change to the site, no matter how
trivial or irrelevant that change may be. Therefore,
the State regulations should describe the circum-
stances under which an existing site would be
required to apply for a revised or amended permit.
The Model Legislation is purposely vague on the
issue.of separate versus co mbined permits for con-
struction and operation. Some Statesissue a permit
t0 consi:mct, but require the permittee to apply for
an entirely separate permit after construction to op-
erate the site. Other States issuea single permit for
the construction and subsequent operation of a site.
The State should be explicit in describing which of
these systems it is using.

Subsection (A) requires a permit to “store’”” hazardous
wastes. As stated above, this use of the word "permit”
is not intended to paralle] the use of the wotd in the
Federal Water Pollution Control Act, or even in other
parts of this Model Legislation. The provision is
nevertheless an important one. 1t isintended to con-
tro) the environmental abuse from *'storage” which

is really "disposal,” and which has the same (degrad-
ing) environmental result as improper disposal. Con-
sequently, the State might require a permit from
those who store hazardous materjals in large, open
areas (pits, ponds, lagoons) for some period sufficient
iz, threaten the environment. The State should also
use this provision to control the creation of large
plles of tailings or mining residuals above the surface,
as there are cases of such residuals remaining long
after the generator hasgone out of business or other-
wise left the scene. Conversely, the State might not
require permits of those who store small quantities

in closed tanks awaiting shipment, or those holding
residuals for short periods awaiting use or reuse.

The State should use the permits it does issue for storage
as a source of information, so that the S tate is aware of,
and can track, wastes through their life cycle, and as a

/8 '




72 STATE DECISION MAKERS GUIDE FOR HAZARDOUS Wi MANAGEMENT

way of preventing sukh abuses that might otherwise
follow from the misnpmed “'storage” of hazardous
wastes described hetg.
Subsection (A) explicitly applies also to generators that
treat or disposé of their own wastes. This frees the
State from having to allege that someone treating his
OWR wastes at the site of generation is operating a
weatment or disposal site; this Subsection renders such
an issue moot, since anyone treating or disposing of haz-
ardous wastes (including his own wastes, and including
on his own property) may be required to use proper
management practices.
Subsections (A) and (B) require parmits for the trans-
pértation of hazardous wastes; as elsowhere in this doc-
ument, however, the word “permit” is not intended
to imply the kind of detailed criteria and compliance
schedules attendant to permits under the Federal Water
Pollution Control Act. (A number of States have elected
toregulate the transporters of hazurdous wastes, several
throtygh the use of a *'tzip ticket” or *manifest” system.
These systems are described in the annotation for
Section 7.)
- Subsection (B) includes the phrase "appropriate State
agency,” a phrase which appears throughout the Model
Law where the subject is the transport of hazardous
wastes. Instipational arrangements and responsibilities
for the transport of hazardous wastes vary widely from
one State to another, making it impossible to generalize
in a document such as this. The reader should distin-
quish, however, between the economic aspects of te-
- gulation {usyally assigned to the State Public Utilities
Commission ot equivalent agency) and other aspects
such as transportation safety {often assigned to the
State Highway Patrol or equivalent agency). The Model
Law addresses only the latter function; where the eco-
nomic and safety aspects-are divided between two
agencies, all transport responsikilities specified in the
Model Law would logically be assigned to the latter
agency.
Subsection (C) suggests a term of 5 years for all per-
mit:. This figure is presented for example only and
is admittedly arbitrary. The State should issue permits
for a sufficient term so that investors will commit neces-
sary funds, but not for a period which is so long as to
obligate the State to continue an unsatisfactory situa-
tion any longer than it must.
Subsection (E) provides for variances. The State may
choose to issue variances for durations other than

Q -
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HAZARDOUS WASTE TREATMENT/DISPOSAL
FACILITIES AND SITES

Section 6
(A) Nopermit shall be issued to any hazardous waste
treatment or disposal facility or site unless that
facility or site meets such rerms and conditions

as the Department may direct. Terms and condi-

tions shall include, but not be limited to - -

(1} Evidence of liability insurance in such amount
as the Department may determine to be neces-
sary for the protection of the publie health
and safety and protection of the environment;

(2) Evidence of finanial responsibility in such
form and amount as the Department may
determine to be necessary to insure that, -
upon abandonment, cessation, or interrup-
tion of the operation of the facility or site,
all appropriate measures are taken to prevent
present and future damage to the public
health and safety and to the environment;

(3} Evidence that the personnel employed at the

+ hazardous waste treatment or disposal facil-
ity or site have met such qualifications as to
education and training as the Department
may dstermine to be necessary to asstre the
safe and adequate operation of the facility
or site:

{a) Persons charged with the direct super-
vision of the operation of any facility or

L

12 months; the figuee used in this Mode} Legistation

is for example only.

The State should al® deside whether varianoes may be
renewed , and, if 50, how many such variances may be
given to one applicant or permittee. This decision must

take into account the environmental effecis of variances,
since continued noncompliance with minimum standards

Creatss o less a problem for being sanctioned by the
authority of a variance.” Balancing this is the realization
that many factors may militate against immediate
closure of a permittee who can be brought into com-
pliance within a finite period if allowed to continug to
operate. The Model Law includes a requiremnent that
the public be allowed to comment on any renewal or
extension of avariance. This is intended to make ex-
plicit the State's autbo_rity 1o continye variances, but
also its responsibility to demonstrate to the public the
reasons for so doing.

HAZARDOUS WASTE TREATMENT/DISPOSAL
FACILITIES ARD SITES

Section 6

This Section includes sereral subjects which could be ad.

dressed separately in hazardous waste legislation. These
include: funding or other provisions for long term care
of sites; insurance requirements; training requirements
for operating and supervising personnel at sites; and, a
possible method for financing the State regulatory pro-
gram. The State should be certain that the first three
areasabove are addressed somewhere in the authorizing
legislation, if not in the section describing the duties
and responsibilities of treatment/disposal site operators.
The initial paragraph in Subsection (A) isintentionally
broad in order to give the State wide latitude in deter-

_mining those requirements revessary to the safe opera-

tion and environmentally-sound design of treatment/
disposal sites. The State should use j¢s regulations to
detail the terms and conditions required of all permit

holders. Terms and conditions will vaty (as they should)

between permit holders, depending upon geology, hy-
drology, geagraphy, and many other factors, and the
Regulations should recognize this by stating that the
Department may require such other terms and con-
ditions as are necessary to meet the purposes of the
authorizing legislation. Ceneral terms and conditions
will include such things as a specific monitoring and
sampling system approved by the State, and evidence of
financiat tesponsibility in such form and amount as the
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site shall be certiffed by the Department Department deems necessary.

aceording td the regulations required Subsection (A) (2) does not suggest the specific type of
under Section 4(C) (8) of this Act and financial responsibility to be required. There are two
after areview of the types, properties, separate concerns involved in “long term care’: The
and volume of hazardous wastes to be first is the expense of continued monitoring and main-
treated or disposed of at the fadlity or tenance of the site after cessation of operations; the
site. \ second is the potential expense of environmental
{b) The Department may req lire the recer- damage occurring {or being discovered) after cessation.
© tification of supervisory personnel where The first concern is relatively inexpensive and can be
thers is any significant change in the estimated in advance. The State can, therefore, requge
- types or properties of hazardous wastes an amount equal to X dollars a year for Y years. For
» being treated or disposed of at the facil- example, the State might require a bond of $10,000
ity or site. based upon monitoring and maintenance costs of
(B) The Departmentis autho?i;ed to establish a sche- $1,000 each year for 10 years. This would assure the
dule of fees to be paid to the Department by haz- integrity of fences, signs, monitoring wells, and so
) ardous waste treatment or disposal facilities or on, for whatever period the State determines appro-
' sites. priate. -

The second concern is considerably more difficult to
quantify. The type of damage which could occur, the
cost of correcting that damage {if it can be corrested),
and the gestation time between closinga site and the
discovery of any damage are all relative unknowns.
States have devised different responses to these un-
knowns in order to protect their citizens. One ap.
proach has been to require that any site licensed for
hazardous waste disposal or treatment be deeded to the
State, in effect making all sites public land. States which
have done this believe that the State will ultimately te
responsible for correcting any environmental damage
caused by hazardous waste treatment ot dispozal sites
anyway, making it prudent that such sites be on public
lard from the start. EPA does not necessarily endorse
this concept, as there are many facets to the issue of
public versus Ptivate disposal or treatment facilities,

nat 3l of which favor public ownership. Most States
have instead required some form of bonding. The

chief drawback to this approach is the difficuity in de-
termining an adequate amount for such a bord. A third
alternative is some type of trust fund or revolving account
which would receive money from currently operating
sites, to be used to correct damage caysed by any treat-
ment or disposal site, even if closed longago. The
spectfic courss chosen is less important than the fact
that the State have legislative authority to address the
problem of potential environmenta) damage from haz-
ardous waste treatment or disposal sites and to institute
some type of protection for the public before that damage
occurs.
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. Subsection (B) describes.a system that would make the

State reguiatory program self-supporting, which is
similar tg the system used in California. Thelogic of
such a system is that the "'polluter pay,” and Subsection
(B} offers éne way by which the deneraters of hazardous
wastes might be charged for the costs of » State program
to assue adequate treatment and disposal of thoserwastes.
If the State does choose 0 ostablish a special fund for
. . - hazardous waste management, or ‘an} similar area, the
legislature will have to amend the State revenue code;
. legislauon such'as a State hazardous waste management
. . act is not the proper vehicle for this.
Whether or not the State establishesany new fund,
thought should be given to some type of mechanism
which will allow the hazardous waste management sys-
tern to be self-sustaining. The State may elect a vari-
ant of this system, such as.returning a surcharge from
treatment/disposal gites to the General Fund whils
allocating the same amount to its regulatory program ™
through the usual appropriations process. In this case,
the State would avoid establisiing any special accounts
within the'General Fund. -

TRANSPORTATION OF HAZARDOUS WASTES TRANSPORTATION OF HAZARDOUS WASTES

Section 7 Section #
(A} Following adequate pubjic notice, and Dot less than Many States have recognized the imporiance of trans-
one public hearing on the record, the {appropriate portation in the “cradle ro-grave” life Cycle of hazardous

State agency |, in consultation with Department, waste management, and several have initiated hazardous
shall issue rules and regulations for the transporta waste hauler Permit or control systems astheir first step
tion of hazardous wastes. Such rules and regula- in managing these wastes, The Congress has also recog-
tions shall be consistent with applicable rules and nized the importance of transport control n tanaging
régu!ations issued by the United States Depart Hazardous wastes_ as demonstrated by the inclusion of
ment of Transportation, and consistent with any a manifest system in the Resource Consetvation and
rules, regulations, and standards issi ed pursuant Recovary Act of 1976,
to Section 4 of this Act. The |appropriate State The Model Law directs the “appropriate State agency,”
* agency | shail comply with this Section within rather than rhe environmental management agency, to
~ 3 years after the effective date of this Act. issue rules, requiations. and permits for the transport of
(B} The provisions of this Section shall apply equally hazardous wastes. The wide variation in ipstitutional
10 those persons transporting hazardous wastes arrangements and responsibilities for the transport of
generated by others and to those transporting hazardous wastes make it impossible to specify the
_  hazardous wastes they have generated them- “appropriate”’ agency for each State in this documert.
selves, or combinations tliureof, *  The reader should distinguish, however, betwicen the
- economic aspects of requlation (usuaily assigned to the
. " . Siate Public Utilities Commission, or equivalent agenoy),
L. ) and other aspects such as transportation safety (often

assigned to the State Highway Patrol, or equivalent
agency). The Model Law flddresses only the latrer
aspects.
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Environmental agencies in a few States have been charged
with the responsibility for control of hazardous waste
haulers. Where a legislature chooses to do this, Sub-
section (A) should read: “. .. the Department shall issue
rules and regulations for the transportation of such
wastes. "

Note that P.L. 93-633 provides as follows:

See. 112, (a) General,—Except as provided in sub-
section (b) of this section, any requirernent of a State
or political subdivision thereof, which is inconsistent
with any requirement set forth in this title, or in a

; regulation issued under this title, is preempted.
(b) State Laws.—Any requirernent, of a State or
: political subdivision thereof, which is not consistent
with any requirement set forth in this title, or in a
* regulation issued under this title, is not preempted if,
upon the application of an appropriate State agency,
: ' the Secretary determines, in ageordance with pro- I
- cedures to be"prescribed by requiatlon, that such re-
quirement (1) :ffords an equal or greater level of
protection to the ublic than ks afforded by the re.
quirements of this tide or of regulations issued under
this title and {2) does not unreasonably burden com-
merce.  Such requirement shall not be preempted to
: the extent specified in such determination by the
- . Secretarys for so long as such State or political sub-
division thereof contihues to administer and enforee
effectively such requirement.

{c) Other Federal Laws.—The Provisions of this ¢
title shall not apply to pipelines which are subject to
requlation under the Natural Gas Pipeline Safety Act
of 1968 (40 U.5.C. 1671 et seq.) or to pipelines which
are subject to regulation under chapter 39 of title 18,

Lt ’ United States Code.

EPA and POT are presently consulting upon implemen-
tation by requlation of Sec. 112 as hereinabove set forth
and relevant requirements of RCRA of 1976.
The State can achieve several ends through regilation
: ‘ . : of the transportation of hazardous wastes: . $
(1) The State must be aware of the whole life
cycle of hazardous waste, from “cradle-to-
grave.” Were the State to regulate only the \
treatment and disposal 5ités, there would be
no way of knowing which wastes should
have been delivered to such sites but weve ’
not. Neither would the State know where '
those wastes had gone. A system whichree *
quires the hauler to report where he on-
loaded and where he offlcaded wastes al-
lows the State to be snre that wastes really
went into the sites that the State directs,

I

e
*EPA has published a guide to assist the States in imple.
menting the kind of transportation control systems authorized
. under this Section, ‘‘Stata Program Implementation Guide:
Hazardous Waste Transportation Conrol,” EPA/530/SW.512.
. [€) ‘

3
B ———

PAFullToxt Provided by ERIC




MODEL STATE HAZARDOUS WASTE MANAGEMENT ACT 77

Transportation control is an effective sub-
stitute for generator reporting, There may
be political or other obstactes which prevent
the State from requiring that generators re-
port the fact that they have produced haz-
ardous wastes. These obstacles probably
will not interfere with a system requining
generators to tell transporters what they
are consigning, which effectively makes the
information available to the State.

Another use of transportation control is to
insure that hazardous wastes actually reach
the treatment or disposal sites to which
they are directed by the State. Several
States have developed “manifest” systems
to thisend. (The yse here of the word
"manifest"” is intended to represent the
several systems already in effect. These sys-
tems usually use the words “manifest” or
*“trip-ticket” to distinguish such documents
from the shipping papers used in ordinary
commerce, such as bills-of lading.)

The two basic variants of the manifest sys-
temn use either the single-part or the multi-
part document. In the single.part variant,
the generator is required to give the mani-
fest to the hauler, who, in turn, surrenders
it to the treatment or disposal site operator.
Each party fillsin his part of the dccument,
50 that the final produet includes cectifica-
tions as to the otigin, composition, quantity,
disposition, and handlers of each load of
wastes. The State may then require the
treatment or disposal site operator to sub-
mit réports on the manifests received, and
to maintain copies of them for specified
periods of time so that the Department may
inspect them. The hauler is required to have
the manifest in nis possession while he has
the wastes, and .nust be prepared to show

it to authorized persons. The generator,
through filling oyt his pottion, makes a full
disclosure to the hauler as to what it is that
he is consigning, and may be subject to such
penalties as obtain for periury, where he is
not truthfyl. The multi-part system 2.

in that each patrty submis: his copy of the
manifest ditectly to the Department ashe
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(3

finishesit. The State can then compare the
forms which are submitted, identifying ship-
ments sent to specific sites which have not
acknowledged their receipt. The State can
then determine whe ther the wastes were
disposed of at some other (possibly unac-
ceptable) site, or whether the reporting sys-
tem has malfunctioned. Either of these
variations on the manifest system meets the

first purposs of controlling the movement of

hazardous wastes from generation to treat-
ment ordisposal. The single-part system is
simpler, and generates less paper; the cost to
the requlatory agency is that there is no se-
parate submittal from the generator to match
with the form that arrives (ot fails to arrive)
from the treatment/disposal site. Conversely,
the cost to the State in using the multi-part
system is a large increase in the amount of
paper tobe monitored. In many States this
would require automatic data processing
equipment, with the attendant increase in
cogts and personnel.

The manifest system serves an important
function in expediting emergency response
actions. Both variations of the manifest
systemn described above require the hauler to
have a copy of the Enanifest gstem in his
possession when he has the wastes. A prop-
erly designed and accurately completed man-
ifest tells smergency response personnel what
thematerial is, the dangers it presests, and
the proper procedures to follow to mitigate
damages. Equally important, the State en-
sures that the hauler is fully aware of what
he is cartying by requidng full disclosure
from the generator at the time of consign-
ment.

Exdsting DOT reguiations require only that
the material be marked as “flammable,”
“toxie,"” or whatever the appropriate hazard
may be. The waste hauler, treatment/disposal
site personnel, and emergency response person-
nel all need a fuller description of the material
being cartied. This is especially true because
of hazardous wastes: there may be combina-
tion and mixtures of any numbes of different
substances, possibly posing several different

Ed
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RECORDS; REPORTS; MONITORING

Secvion 8 -

(A). The Department shall adopt, and revise as appro-
priate, rules which prescribe:

(8)

i)

(2)
(3)

“

(5)

the establishment and maintenance of such
records; ] :

the making of such reports;

the taking of such samples, and the perform-
ing of such tests or 'nafyses;

‘the installing, calivrating. nsing, and main-

taining o such monitoring equipment or
methods, and

the providing of such other information as
may be necessary to achieve the purpases of
this Act.»

Six months after promuigation of he requiations

types of threats.

{4) The manifest system is usefui to the State in
compiling information on the quantity and
disposition of hazardous wastes within the *
State. Because it Is, in effect; a self-reporting
system for generators {generators must dis-
close information 10 the hauler Which is later
submitted to the State), the State can monitor
the aggregate generation and treawment or dis.
posal of hazardous wastes throu&-out the. )
State. Any manifest system must be manda-
tor¥, including a prohibition against the
hauler accepting any wastes without a prop-
erly executed form.

Subsection (B) includes explicit coverage of those haul-
ing hazardous wastes . . . they have generated them-
selves.” Thisisan important provision and the State”
should be certain that any regulations of hazardous waste
haulers include this or a gmilar phrase. Some States re-
gulated; this can be a significant loophole. Wastes are

no less hazardous, and the need for State cognizance =
different, for the fact that the hauler and the generator
are the same person. The existence of this loophole may
leave a large seqment of the hazardous waste problem
unregulated.

RECORDS, REPORTS, MONITORING.

Section 8
This Section allows the State to require submittal of the
information it needs to assure “'cradle.to-grave’ control
over hazardous wastes. This is a crucial element in the
State hazardous waste management pragram, as the
State must be aware of the kinds and quantities of haz-
ardous wastes for which it is responsible, the origins and
destinations of these wastes, angt the integrity of the
treatment or disposal method used. The State cando
these things most effectively through rules or regulations

describing what is needgd.
Section § explicitly cove ain participaatsin
hazatdousvaste manzagement. The State can only assure

sound tanagement if it is awase of all potentially haz-
ardous wastes in the State, including those which remain

at the site of generation.

Subsection (E} is especially important to generating indus:
tries. Those States which have bequn their own hazardous
waste management progtams have encountered concern
from generators that trade secrets, or other proprietary
information, could be deduced from thejr wastes, or

86 .

required under Section 4(C) (7)of this Act, it
shall be unlawful for any persos to generate. store,
transport, treat, or dispose of hazardous wastes in
this State without reporting such activity to the
P.partment according to the procedures describsd
in said requlations.
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(C) -Six months after promulgation of the rules required
under Section 8(A) of this Act, jt shall be unlawfu)
for any person to generate. store. transport, treat,
or dispose of hazardous wastes within this Stare
without complying with the procedures described
in said rules.

(D} Any person violating any requirement authorized
by this Section shali be subject 10 the enforcement
provisions of Section 11 of this Act.

(E) Information obtained by the Department under
this Section shail be available to the public, unless
the Department certifies such information o be
proprietary. The Department may make such
certification where any person shows, to the sat-
isfaction of the Department, that the information,
or parts thereof, if made public, would divulge
methods, processss. or activities entitled to pro-
tection &s trade secrets. Nothing jn this Subsec-
tion shall be construed as limiting the disclosure
of information by the Department to any officer,
employee. or authorized representative of the
State concerned with effecting this Act.

INSPECTIONS; RIGHT OF ENTRY

Sectz'o:{: g

For the purposes of developing or enforcing any rule

or regulation authorized by dln's Act, any duly author

ized representative or employee of the Department may,

upon presentation of appropriate credentials, at any
reasonable time - -

(A) enter any place where hazardous wastes are gen-
erated, §tored, treated, or disposed of,

(B} inspect and oxrai samples of any waste, includ
ing samples from any vehicle in which wastes are
being iransported. as well as samples of any con-
tainers or labels; and

(C} inspect and copy any records, reports, informa-
tion, or test results relating ro the purposes of this
Act.

IMMINENT HAZARD

Section 10

(A} Notwrthstanding any other provision of this Act,
the Departient. upon receipt of information that
the storgge. transportation, treatment. or disposal
of any waste may present an imminent and sub-
stantial hazard to the health of parsons or to the
environment, may take such action as i determines
10 be necessary to protect the health of such per-

from rveports to the State concerning their wastes. The
State should recognize and accommodate this concern
in establishing its program. However, the State should
retain the Prerogative of determing that the release of
information would not be harmful if the claim of trade
secret isnotvalid. The Mode] Legislation includes the
requirement that persons seeking protection of informa-
tion demonstrate “. . . to the satisfaction of the Depart.
ment ..."" that the information i5 indeed a “trade
secret.”

INSPECTIONS: RIGHT OF ENTRY

Section 9
This Section parallels a common provision of existing
State and Federal environmental statutes. Subseetion
(B) is of special importance to States regulating land
disposal and treatment of hazardous wastes.
Industrial wastes have traditionally beent mobile. and the
State cannot effectively regulate the management of
these wastes without authcrity to monitor their move-
ments. The State must be able to inspect waste-carrying
vehicles 10 ensure that they are hauling what they say
they are, and that Federal and State safety provisions
havir been met.

L4

IMMINENT HAZARD
Section 10 N

The purpose of this Section is to allow the Department
to act immediately where the potential for environ-
mentaldamage may be realized before the completion
of pormal administrative or judiclal remedies. The
corollary to this is that the Department would use this
Section to prevent or minimize yuch damage only in
situations where immediate action was essential.
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sons or the anvironment. The action the Depart-
memt may take includes, but is not limited to ~ -
(1) issuing an order directing the operator of
the treatment or disposal facility or site, or
the ¢ 1stodian of the waste, which consti-
tutes such hazard, to take such steps as are
necessary to prevent the act or eliminate the
practice which constitutes such hazard, which
may include permanent or temporary cessa-
tion of operation of a facility or Site; and
{2) requesting that the Attorney General or ap-
propriate District Atiormey commence an
action enjoining such acts or practices, and
granting a permanent or temporary injuc-
tion, restraining order, or other drder upon
a showing by the Department that a person
has engaged in such acts or practices.
In ahy civil action brought pursuant to this Section
in which a temporary restraining order, preliminary
infunction, or permanent injunction is sought, it
shall not be necessary to allege or prove at any
stage of the proceeding that irreparable damage
will occur should the temporary restraining order,
preliminary injunction, or permanent injunction
not be issued; or that the remedy at law is in;ds-
quate, and the temporary restraining order, pre-
liminary infunction, or permanent infunction
shall issue without such allegations and without
such proof.

ENFORCEMENT

Section 11
Whenever the Department finds that any person
is In violation of any permit, rule, regulation,
standard, or requirement under this Act, the De-
partment may issue an order requiring such person
to comply with such permit, rule, regulation,
standard, or requirement, or the Department may
request that the Attorney General of this State
bringa civil action for injunctive relief in {the
appropriate] court; or, the Department may re-
quest that the Attorngy General of this State
bn'n'ga; civil enforcement action under Subsec-
tion 11{C} of this Act.
Any person who knowingly violates any order
issued by the Department pursuant to this Section
shall be liable for a fine not to exceed $25.000 per

The Section provides considerable flaxibility. 'Yhere
the Department chooses, it may issue an administra-

. tive order, but the Section also allows the Departmant

to seck a court order if it prefers.

Subsection {B) includes ..e phrasing “. . . it shali not be
necessary to allege or ptove , . . that ireparable d2mnage
will oocur . . .or that the remedy at law is inadequate
... " for the Department to take immediate action
under this Sectior:. Such a waiver is a useful element in
any imminent hazard provision the State includes in its
hazardous waste management legislation. lts purpose is
to prevent lengthy legal delays over the correciness of
the Department's judgment that a threat is immediate,
and delays caused by affected persons forcing the De-
partment to exhaust such other {slower) legal remedies
as may be available to the Department. This phrasing
mav be of special interest in those Svates where the
courts have been reluctant to conskier limited environ-
mental damage to be “irreparable.”

ENFORCEMENT
Section 11

Section 11 provides the mechanism by which the De-
partment can enforce the permits, rules, requiations,
standards, and requirements promulgated undes the
authority of this Act.
The Pepartment has three options under the Recom-
mended Legidation's enforcement provisions:

(1)  the Department can issue an order
to the violator instructing him to
comply with whatever rule {or re-
gulation, ete.) he is violating;

{2) the Department can ask that an
action be brought for a penalty
against aviolator; or

(3) the Departrnent can obtain an
injunction against a violator.
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day of viclation, imprisonment for not to exceed
one year. or hoth.

{C} Any person who violates any permit, rule, regula-

tion, standard. or requirement pursuant to Sec-
tons 4, 5. 6, 7, or 8 of this Act shall be jjable for
a fine of not to exceed $25,000 per day of viola-
tion. .

(D} Each day of noncompliance with any order is-
susd by the Department pursuant to this Section,
or of noncompliance with any perntit, ruje, requ-
lation, standard. or requirement pursuant to Sec-
tion 4, 5, 6, 7; or 8 of this Act shall consututea
separate viojation of this Act.

(E} An order 1ssued under this Section shall be de-
livered by personial setvice and shall be served on
the person designated by the Jaws of this State as
appropriate to recejve sérvice of process.

»

INTERSTATE COOPERATION
¢ Section 12

The legislature of this State ea::courages cooperative
activities by the Depar;tment with other States for the
improved management of hazardous wastes. for im-:
proved. and so far as is practicable, unifor~ State faws
relating to the management of hazardous wastesrand
compacts between s and other States for the im-
praved management of hazardous wastes.

! REPEALER
Section 13

The followmg Jaws of this State are hereby repealed on
the effective date.of this Act:

F

These options provide the Department with wide lat-
itude ir. enforcing the rules and requlations promu?-
gated under the Act. The Department may choose to
simply issue an order preventing an act or the contin-
uation of a practice which violates applicable regula-
tions, where the act or practice does not pose an.
imminent threat of extreme hazard. Section 11(&)
then allows the Department to invoke criminal
penaities where such an order has been knowinglv
violated.
Where damage has already ocowrred, and where that
damage appears to warrant compensation, the De-
partment may choose to seek civil penalties.
Last, the Department may choose t0 seek injunctive
relief for those situations where the potential hazard of
ah act or practice appears to make that appropriate.
Subsections 11(C) and 11(D) specify the Sections of
this Act which, if violated, can result in the imposition
of penaities. Failure to specify those Sections which
carry such sanctions may result in problems of “due
process,” as persons subject to the Act must be given
clear noticeof the sanctions which may result from
a viclation. The State legislation shouid ¢learly
identi{y thosé provisions which carTy penalties.
Subsection 11(E) is similarly important for reasons of
due process: 1!1& violator must receive “effective
notice” that he las violated an order which may result
in eriminal sanctions.

INTERSTATE COOPERATION

Section 12

Interstate cooperation is especially important in the
management of hazardouswastes. While air poHlution
moves as the climate dictates, and water pollution as
geography and geclogy dictate, residuals destined for
the land move at human whim. Wastes going to the
land can and are transported by ajl manner of vehicle
to sites in any direction as far away from the point of

. generation as economics allows. Many large industrial

centers are at or near the boundary of .\ neighboring
State, with the movement of wastes from generation in
one State to treatment or disposal in another State
being part of Jongstanding residuals managemant prac-
tices as a result,
The Congress has recognized this in the Resource
Conservation and Recovery Act of 1976, Section 1005
of which encourages certain interstate compacts. Where
» States do not establish formal agreements, they may

-
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SEVERABILITY

Section 14
If any provision of this Act, or the application of any
provision of this Act to any person or circumstances,
Is held invalid, the application of such provision to
other persons or circumstances, and the rérmainder of.
this Act, shall not be affected thereby.

EFFECTIVE DATE

Section 15
This Aet shall take effect on

find it useful to at least recognize publicly that inter-
state cooperation is especially imporear t in managing
hazardous wastes by including phrasing similar to that
in Section 12 of the Model Law in their own Hazardous
Waste Managern_ent Acts.




Rppendix B

INFORMATION SOURCES FOR DISPOSING
OF SMALL BATCHES OF HRZARDOUS WRASTES

Mismanagement of industrial waste and indiscrim-
inate disposal of certain business and commercial
wastes and household items have already resulted in
numerous documented cases of air contamination,
land and water pollution, property damace, and in-
juries and death of humans and animals. Small
batches of hazardous wastes are generated as dis-
carded household items {for example, battery acid or
small pesticide cans), or as chemical wastes from small
business and manufacturing establishments; and from
commercial, umversuty. and high school laboratories.
© The ob]ectm of this guide:is tb outline informa-
tion soufces on waste handling and dlsposal and 10

..present available g:gethods and options to advise the
waste holder on the disposal of small batches of haz-
ardous wastes.

It also provides a step-by-step procedure on what
to look for, who to ask, and what steps to take if you
suspect you have hazardous waste or material that
must be disposed of. It will enable you to answer the
following crucial questions concerning the disposal of
hazardous wastes:

® What are they?
* # How do I identify them?
® How do I properly dispose of them?

IDENTIFYING HAZARDQUS WASTE
A hazardous waste Is a waste that poses a threat t0
life and property. It can contaminate the environ-
ment by virtue of being toxic, radicactive, explosive,
or flammabkle, a5 well as nonbiodegradable and bio-
accumulative. When a hazardous chemical used in the

workplace or the lab is contaminated, or no longer
useful, the material is a Potential threat if disposal is
not carcied out properly.

The fundamental fact about these hazardous wastes
is that they are a menace to human health and the
environment. They can poison, burn, maim, blind,
and kill people and other living organisms immediately
when inhaled, swallowed, or brought in contact with

- the skin, or they may wreak their havoc sowly over

time, affecting the nervous system, causing cancers,
or spawning birth defects. Some are nondegradable
and persist in nature indefinitely. Some may ac-
cumulate in living things. Some may work their way
into the food chain, )

Hazardous wastes are found in a wide variety of
solid, ligiid, or gaseous forms. They may be packaged
in small jars, bags, drums, CYclinders, cans, or aefoot
containers. Table B-1 provides a partial list of com-
monly encountered sources of hazardous waste.

According to the Resource Conservation and Re-
covery Act of 1976, EPA must formally define a
hazardous waste by Spring 1978. Meanwhile, several
Federal requlations already deal with the hazardous
properties of chemicals, and the rransportation of
these chemicals, or certain commercial products that
contain hazardous components. Several States do
maintain lists or criteria for hazardous wastes which
makes those agencies an excellent source of informa-
tion for determining what is hazardous.

All pesticides are requlated under the Federal
Insecticide, Fungicide, and Rodunticide Act (FIFRA),
as amended, and disposal must be in accordanee

3
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TABLE B-}
COMMONLY ENCOUNTERED HAZ ARDOUS MATERIALS AND PRODUCTS
FOUND IN SMALL BATCHES Of WASTE
TYPICAL WASTE SOURCES HAZARDOUS MATERIALS
1. ACIDS
Pickling Liquor Chromic-sulfuric acid mix ture, hydrobrome acié, hydro-
Battery Acid chloric acid, hydrofluoric acld, nitric acid, perchloric
Acidic Cherlical Cléaners acid, sulfuric acid
Spent Acid
Plating Operations
Labomtory Glassware Acid Baihs
Glass Etchmg Solwtions
t
2. ALKALIES
Miscellaneous Caustic Products Ammionia, lime {calcium oxide), potassium hy droxide,
Alkaline Bauery Fluid sodium hydroxide, sodipm silicate
¥ Caustic Wastewaler -
vleaning Solutions
Lye ,
3. ORGANICS (Mainly Non-Flalogenated)
Capacitor Fluids Aromatic compounds, organic amides, Organic mercaptars,
Chemical Cleaners and Solvents organonmitriles, nitrobenzene, phosgene, thioureas
Chemical Toilet Wastes
Electrical Transfoniner Fluids
Furniture 2nd Wood Polishes
Laboratory Chemicals
... Paint Removers
Silver Cleaning Agents
Shoe Polish
4. HALOGENATED ORGANICS
~ Cleaning Solvents Carbe. tetrachloride, chloroform, methyiene chloride,
Laboratory Chemicals poiych ».anated biphenyls (PCB)
Paant and Varnish Removers !
Dry Cleaning Solutions %
Capacitors and Transformers . e
Conuining PCB . S
5. INORGANICS -
Catalysis Ammonum fluoride, ammoniut silicofluoride,
Chemical Tallet Wastes anumony salts, arsenic salus,asbestos products and
Laborztory Chemical Wastes fibers, beryllium compounds, barivnr salts, borane
Paint Sludge compounds. cadmium $its, chromium salts, cyanide
Plating Solutions compounds, inorganic halides {(potassium bromide,
Fluorescent Lainps sodium iodide), lead compounds, mercury salts,
Germicidal and “Disinfectant” sclenipm salts, sodium slicofluoride, vanadun com-
Solutions pounds. zine chloride
Painis
Fluxes
’ Aluminum Cleaning Agenis )

TS
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TABLE B-1

COMMONLY ENCOUNTERED HAZARDOUS MATERIALS AND PRODUCTS
FOUND IN SMALL BATCHES OF WASTE (CONTINUED) -

TYPICAL WASTE SOURCES

HAZARDOUS MATERIALS

6. EXPLOSIVES

Illegal Explosve “Frrecrackers™
Laboratory Wastes

Obsolete Explosives

Track Torpedoes

Blasting Caps

Detonators

Commercial Py rotechnics for Private Use

7. PESTICIDES

Waste Festicides
House and Garden Discarded Pesticide Cans

*N¥aste Water from Cleaning of Pesticide
Cordainers

Comtainers and Pesticide Application
Equpment

8. GASES

Welding Gases

Laboratory Gas Cylinders )
Local Anesthetic “Aerusol' Cans
Mecdical Oxygen Cylinders

3. BANNED PRODUCTS

Banne d Pesticides

Banned Hair Sprays

Banned Acrosol Bathroom Cleaners
Wasie Lead-Base Paints

Ammonium nitrate, ammonium nitrate-fuel oil mixtures
(ANFQ), dynamite, mercury fulminate, nitroglycerin,
2 4 6-trinftrotoluene (TNT), water-gel explosives

Chlorinated hy drocarbon pesticides. organophosphate
pesticides, phosphorothioate pesticides, organic
carbamates, organic thiocarbamates

Acetylene, ammonia, carbon monoxide. chlorine, ¢thyl
chloride, hydrogen. hy drogen sulfide. methyl chlorde,
nitrogen dioxide, oxygen, other gases under high
pressure

Aercsol products containing vinyl chloride as propeliant,
aldrin products, lead-based paints comaining 0.5 percen
lead or greater
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“with label directions or with regulations and pro-

cedures published pursuant to Saction 19 of the Act

‘(see Appendix C). Published guidelines provide for

the disposal of single containers of household pesti-
cide products that are securely wrapped in several
layers of paper in reqular municipal solid waste dis-
posal facilities. ‘

INFORMATION SOURCES

Detalled information on the hazardous charac-
teristics of laboratory chemicals and on the most
commonly ysed commercial and household products
can be obtained from the manufacturers/suppliers,
from open literature, and by contacting appropriate
governmental agencies.

Most chemicals used in the laboratories, or pro-
ducts ysed in the househol or in small commercial
and busiress establishments carry warning labals as to
the hazards involved, if they contain hazardous sub-
stances of if they may be hazardous under certain
conditions of use. Thus, if the origina) label still
remains on the container, it should be read very
carefully as a first step toward waste identification
(and for safe handling and disposal). If the name of
the manufacturer or distributor of a product isknown,
this source can be contacteu for information on haz-
ardous characteristics of the product and on proper
handling and disposal procedures.

There are five reference manuals, available in many
public libraries and in most chemical laboratories,
that can be consulted on properties, uses, and hazard-
ous characteristics of laboratory chemicals and many
consumer products (Table B 2). Generally, descrip-
tions of the material’'s hazardous nature will be in
terms of its toxiaty, flammability, reactivity, explo-
siveness, or corrosive nature. The roference manuals
noted describe the hazardous nature »f the material
in these terms, and some may give a : ¢lative rating of
its danger. Some of these references ajso tell whether
or not these materials are potentially -arcinogenic
{cancer-causing).

Federal agencies can also be contacted for assist-
ance in the jdentification of hazardous material. A
list and brief description of these agencies are
presented in Appendix F.

DISPOSING OF HAZARDOUS WASTE
Some pertinent reference materials on treatment
and disposal are given i? Table B-3. These references

identify treatment methods that have been ysed by
universities and industrial trade organizations (for
example, the Manufacturing Chemists Association).
The treatment and disposal methods given in these
refarences generally have not been evaluated by EPA
tor their effectiveness and should be carried out only
by qualified personnel.

SELECTING THE PROPER DISPOSAL OPTION

Depending on the nature of the waste, the specific
location where the waste is generated, and the apph-
cable local ordinances and State regulations on v .ste
disposal, small batches of hazardous wastes can be
disposed of in a nymber of ways including, in order of
preference:

& Recycling or reti=ning to supplier

¢ Transporting to a hazardous waste management
facility

¢ Using available labg
ment/disposal

atory equipment for treat.

incinerators with permission mnd State
agencies (only if the previous three options are
not avajlable)

® Disposing of material in *‘appropriate” landfills
with permission of local and State agencies
(and only as a Jas resort) :

REUSE/RECYLE

The first disposal option selected shoyld be to re-
turn the material ejther to the suppller or manufac-
turer of to the approved chemical trader, broker, or
reclaimer who can reuse ot recycle the 7aste for some
useful end product. Lists of local laboratory supply
houses can be found in the “yellow pages” of the
telephone directory or in certain pitblications such as
the American Chemical Society Publication 1975-76
LABGUIDE.

DISPOSAL IN HAZARLOUS WASTE
MANAGEMENT FACILITIES

Throughout the United States there are over 100
centralized facilities for processing and/or disposal of
hazardous wastes. Although a large number of these
facilities are owned and operated by private waste-
disposal service companies, thare are also some which
are operated by municipalities and county agencies
(for example, County Department of Public Works in
several California counties). Some facilities, especially
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TABELE B-2

REFERENCE MANUALS ON HAZARDOUS PROPERTIES OF LABORATORY CHEMICALS
AND COMMERCIAL/INDUSTRIAL PRODUCTS

REFERENCE

CONTENTS

Gleason, Marion N.. et al. Clinical roxi-
cology of conunercial products.
acute poisonng. 3d ed. Baltimore,
The Witliams & Wilkins Co., 1969.
various pagmgs.

Stecher, P.G.. et al. The Merck
index. an encvelopedia of chemi-
cals and drugs. 8t ed. Rahway,
N.1, Merck & Co.. Inc., 1968,
1713 p.

Sax, N.L. et a. Dangerous properties
of industrial materiols. New York,
Reinhold Publishing Corporation,
1957. 1467 p.

Weast, R.C. Handbook ¢f chemistry
and physics 56th ed. Cleveland,
CRC Press, 1975.1976. vanous

pagings.

Chastensen, H.E.. Luginbyhl, T.T.,
and B.S. Carroll. Registry of
toxic effects of chemical sub-
stances; 1975 edition. Washington,
U.S. Govetnment Printing Office.
June 1975, 1296 p.

Contains alphabetical compilatlen of 3.000 nizjor
chemical substances (ingredients) found in widely used
commercial products, and glves toxicity information
and 3 1oy ity rating for each ingredient. In addition,
the manuai contains a trade name index for 17,000
products, 1dentifies the wanufacturers and lists the
ingredients for each product and ivenufies the toxic
components.

Describes 10,000 individual substances. provides data on
their toxic effects on humans and test anitnals, and hsts
cominon yses for selected entries. In addition, the index
lisis poison control centers and first 3id proceduros. A
crossindex of chemical namies imd formulas is also
given.

Lists 9,000 general chesmicals and products: gives
descnpuions of physical propenies and toxicity, explo-
sion, fite. and radiation harard ratings. For each
chemical, pertinent data are provided on personal hygiene,
ventilation, disaster conttrol, shipping regulations, and
storage/handling procedures.

[dentifies physical and chemical properties of 1nost
organic and inorganic chemicals. The handbook gives
toxicity of select chemicals, and general information on
chemical hazards, fire precautions and fir-* aid.

Identifies toxicity (to man, animals. and aquatic life) of .
most known organic and inorganic chemicals and identi-
fies carcinogenic, leratogenic, and mutagenic nature. if
any.

&
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those operated by public agencies, handle a variety of
wastes including small batches of hazardous material.
At these facilities. a certain area within the disposal
site is set asde. for handling hazardous wastes. A
number of waste disposal cornp;nies also provide
waste hauling service 1o their customers. Othersthat

" do not provide hauling service usually request their

regular major clients to use only the services of re-
istersd waste haulers to bring wastes to the disposal

site . Unlike most regular refuse disposal sites which are
open 8 to 1G hours a day. 5 to 6 day: per week,
some hazardous waste disposal sites have -a very
restricted business-hout schedule, with a few accepting
wastes only . 7 pror appointment. HNearly all facili-
ties require the waste generators to provide some data
on the general chararweristics of thpit wastes and: their
hazardous constituei.ts. Such data are needed to
assure safe waste handling and disposal.

—

% TABLE B-3

SELSCTED LIST OF PERTINENT PUBLICATIONS ONTREATMENT AND BISPOSAL
HAZARDOUS wASTES

OF SMALL BATCHES

REFERENCE

CONTENTS

Laboratory waste disposal manual

Association. May 1970. 176 p.

How to dispose of kazardous houschold
I waster Sacramento. California State
Water Resources Control Board.

{In preparauon.)

Steere, Norman V., ed. CRC hanch
book of laborafory safety.
Cleveland, The Chémucal °
Rubber Co., [1971). 854 p.

Shih, C.C., and D.F, Dal Porto
(TRW Systems and Energy).
Handbook for pesticide disposal
by common chenucal methods.
Wachington, U.S. Enviionmental
Protection Agency. {In
preparation.) i

l

1 Lawless, E.W., T.L, Ferguson. and
A.F. Meiners (Midwest Research
Institute). Guidelines for the
disposal of small guantities of

¥—

No. EPA 670/2-75:057.
Washington, U.5, Government
Prinung Office, June 1975, 331 p. .
| (Also distnbuted by Nanonal i
Techr!jcal Information Service,
Springfield. Va.. as PB-244 557

The manual stresses safe procedures for on-site waste disposal from
small labor tonies, aspeerally those in smalt communitigs not possess. |
ang sophisticated equepment. Gives detailed waste disposal procedures -
for 25 classes of chemicals {covering 1,121 individual chenticals) in
cormnon use in laboratores and related facilities. Also provides
sevetal recommended metheds for the recovery of certamn spilled
chemiicals. Data on physical properties and hazardons propetues of
the chemicals are also provided.

Lists 10 types of hazardous wastes most commonly found around the
home. and gives a bricf desenption of the opuons available for the
disposal of these matenalsincludimg diteet disposal to the laud, use of
municipal sewage tteatment systems, use of special collecuon pits at
gasoline stations, etc. The booklet also prowides hunts for handing
hatardous wastes.

Gives procedures for the disposal of ha !
chemical. bielogical, radiation, fire, and pther hazards associated with
several thousand chemicals. The handbook also contains general
laboratery safety procedures.

E 4

ous wastes and presents”

|
5
|
]
'
;
I
|
.[

Conuains step-by-step chemical degradation/detoxification and dis:
posal procedures for 20 major pesticides which are representative |
of the several hundied pesticides cutsently m use. The handbook also
contains an extensive feview of the pertinent literature on vanons '
reported che mical methods for Lie degradation and/e: detoxification
of the sglected pesticides. : '

i Provides 14 detailed methods for the treaguent and dispusal of 350 )
pestiondes and discusses treatment of small spills of pesuaides and

methods for the disposal of empty pesticide containers. The manual

contamns reference charts of pesticide properties pertinem to disposal.

tntesed pesticides, Publicabon L and a cross index ©f chiemical names, common names, and trade

*name:  The manualis intended to be psed by regulajory authentres

_ W 2dviang the layman on the disposal of pesticide wasies

36
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In areas where hazardous waste disposal facilities
are readily accessible. small batches of hazardous
wastes should definitely be taken to such sjtes frt
disposal. These sites, which are geherally operated by
professichals with training and experdse in waste
management, utilize disposal methods which assure
minimum environmental damiqe. These facilities also
operate under permits from ong or more governmental
agencies and are reqularly inspected by the requlatory
agencies to assure compliance with the conditions of
their permits and all applicable regulations.

EPA has published a list of such facilities (EPA/
530/SW-146) called "Hazardous Waste Management
Facilities .o the United States,” which is available
through EPA,, Office of Solid Waste.‘

“IN.HOUSE” TREATMENT/DISPOSAL

After it has been determined that the recycleffeuse
disposal option is not availdble and that the services
of a commercial hazardous waste disposal factlity are
alsd unavailable, the generator of a small batch of
nazardous waste may investigate "ilzhouse” rreatment
possibilities for "on-premises’ or “offslte" disposal,
Under. appropriate condmons, and if regulauons
permit, small batchﬂs of certain hazardous waste can
be disposed of *on-premises” after the waste is ren-
dered harmless or less hazardous (th‘at is, detoxifted,
neutralized, orencapsulated, e.g., in cement) by proper
treatment. In some cases, the treated waste may be
suitable for disposal in sanitary landfilis or municipal
incinerators. Certatn hazardous wastes, such as explo-
swes, for examplé, should not be handled "in-house.”

HAZARDOUS WASTE DISPOSAL IN
MUNICIPAL INCINERATORS
Small batches of certain combustible hazardous
wastes can be incinerated in municipal incinerators
if it is determined that the disposal will not result in
(a) explosion or emisgon of products which can be

STATE DECISION MAKERS GUIDE FOR HAZARROUS WASTE MANAGEMENT e -

damaging {0 the equipment or injurious to operating
personnel, and (b) geperation of pollutants which
cannot be adequately controlled by the existipg emis-
sion control equipment and procedures. Municipal
“s0lid waste incinerators generally are not appropriate
for intineration of pesticides other than casual house-
hold containers. For requiations concerning destruc-
tion of hagardous wastes in muticipal incinerators,
the local agency responsible for operation or regula-
tion of the incineration facility should be contacted.
In general, information on waste quantities and char-
acteristics would be requireqd in order to determine

whether a hazardous waste can be safely handled tna .

municipal incinerator. For all hazardous waste dis-
posal in municipal incinerators, obtain approval from
the local and State agencies responsible for solid or
<hazardous waste disposat.

[
-~

' HAZARDOUS WASTE DISPCSAL IN
SANITARY LANDFILLS

Specific regulations on disposal of hazardous
wastes tO sanitary landfills vary from locality to
locality and from State to State. As examples, some
States, such as lllinois, allow disposal of small amounts
of hazardous chemical wastes in certain sanitary land-
fills, whereas other States, .such as Florida, prohibit
any land disposal of hazardous wastes unless they have
been "detoxified” prior to disposal. Generally, single
contaipers of household pesticides can be wrapped in
several layers of paper and discarded in the reqular
municipal solid waste collection System. Local and
State agencies r sitle for the operation or requla-
tion of a sanitary landfill should be contacted for
requlations on waste disposal before any hazardous
waste is taken to the sanitary Landfill for disposal.
For all hazardous waste disposal in landfills, obtam
approval from the local agency responsible for solid or
hazardous waste disposal.

A
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INFORMATION-ON DISPOSAL OF PESTICIDES

AND PES?I'ICIDE CONTRINERS =

As State hazardous waste problems may include
disposal of pesticides or pesticide containers, some
background on cument recommendations and infor-
mation sources is useful. Pesticides are regu'latgd by
EPA under the Federal Insecticide, Fungicide, and
Rodenticide Act, as amended, Section 19(a) of this
Act requires EPA to establish recommended pro-
cedures and regulations to control the disposal and
storage of, pesticides, and pesticide containers, and
accept for safe disposal those pesticides canceled

under Section 6(c). Thus far, EPA has published two

declarations on this subject.

On May 1, 1974, “Recommended Procedures for
Disposal and Storage of Pesticides and Pesticide
Containers” 39 FR 15236 was promulgated. This
* publication provides quidance on the subjects of
disposal and storage (Subparts C and D) to the public,
but they are only regulatof¥ for Federal agencies or
where Federal funds or property are involved. This
document also provides regqulations relating to the
acceptance by EPA of suspended and canceled pesti-
cides (Subpart B). . ’

Subpart C separates pesticides into three specific
categories for purposes of disposal -organic, organo-
metallic, and inorganic, with appropriate recom:
mended disposal procedures for each group. It also
cautions against the use of certain disposal procedures
which pose threats to the environment.  Pesticide
container disposal is addressed in a gmilar fashion.
Finally, criteriz and recommended procedures- for

1

storage of pesticides and containers are outlined. -

Subpart D relates to pesticide-derived wastes; if
such wastes are part of an industrial waste streamn,
.then the Federal Water Pollution Control Act or Safe

/

¢

Drinking Water Act permits may apply: otherwise,
such waste should be handied as specified under Sub-
part C. . )

To provide control of the worst acts of pesticide
disposal, requiations were proi;osed on QOctober 15,
1974, 39 FR 36867 to prevent water dumping and
ocean dumping except by permit, and open dumping,
open burning, well injection, and storage which could
lead to contamination of food or feed. These reguia-
tions would amend the previously issued recom-

mendod pr ures and prohibit those procedures not
recommended (165.7). These regulations are ex-
pected to be promulgated in 1977. .

The state-of-theart on pestivide disposal and
storage is not well developed., Criteria for pesticide
incinerativn, disposal in landfills, rinse solution dis-
posal, chemical degradation methads, photodegrada-
tion, and storage have not been completed; grants and
contractsto answer these questions'are planned and in
progress. The Solid Waste Management Representa-
tive in the EPA Regional Offices is the best source
of information on current regulations and status of
the developing pesticide disposal technology.

Included in this Appendix are several pub
aldressing pesticide disposal and storage issue§. These
publications deal with information sources/ disposal
of pesticides, including dilute solutions. current pesti-
eide disposal research, the reconditfoning of pesticide.
containers, etc., and should be consulted for details:

, " ® Regulations for Adceptance and Recommended

-Procedures for Disposal and Storage of Pesti-

" cides and Pesticide Containers, 39 FR 15236,
May 1,1974 '

-
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Acts Regarding Disposal and ‘Storage of Pesti-
cides and Pesticide Containers, 39 FR. 36867,
October 15, 1974

W
- REFERENCES

Day, H. R. Disposal of dilute pesticide solutions. En-
vironmental Protection Publication $W-519.

o Q(Waslﬁngtonl.- U 5, Environmental Protec-
tion Agency.June 1976. 18 p.

Day H. Pesticide disposal information sources; a quide for
EPA personnel. [Washingron|, US. En-
«ironmental Protection Ageucy, 1976. 11 p.,
app. { Prepubiication copy.]

Ghasserni, M., and . Quinlivan [TRW Systems Group]. A
study of selected landfills designed as pesti-
cide disposal sites. Environmenta! Protec-
tion Publication SW-114e. UJ%. Environ.

. . mental Protection Agency, Nov. 1975. 143 p.

N { Distributed by National Technical Informa-
rion Setvice, Springfield, Va., as PB-250
Y 717

RiC |
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& Proposed Requlations for Prohibition of Certain

L]

Munneeke, D., H. R. Day, and H. W, Trask. Review of pesti-
cide disposal research. Environmental Protec-
tion Publicatidn SW-527. {Washitigten|, U S.
Environmental Protection Agency, -1976.
76 p.
Shih, €. C., and D. F. Dal Porta |{TRW Systems Groupl
Handbook for pesticide disposal by common
chernical methods. Environmental Protec-
tion Publication SW-112¢. US. Enviren:
. mental Pratection Agency, Dec. 1975. 103 p.
. {Distributed by National Technical Informa-
tion Service, Spri.ngfield, Va., as. PB-252
864.)
Staton, W. 5., and J. G. Lamperton {Oregon State University,
Environmental Sciences Center}. Pesticide
container processing in commercial recond;.
tioning facilities.  Environmental Protec-
. tion Publication SW.88d. [Washington),
U.5.Environmental Protection Agency, Hov.
1976. 21 p.
{WVersar, Inoorperated.] A study of pesticide disposal in a
sewage sludge, incinerator. Environmehtsl
* Protection Publication SW.il6e. U S, En-
virotumenta! Prasection Agency, 1975.186 p.
{Prepublication issue; to be distributed by
National Technizal Information Sel;vice.
SpringfieldaVa ) +--



Appendix D
THURSDAY, APRIL 1, 1976

——ENVIRONMENTAL -~
_ PROTECTION
© AGENCY

POLYCHLORINATED
BIPHENYL.CONTAINING
" WASTES

Disposal Procedures

Errata:

1. p. 14134, lst <¢olumn, 4th f, Beh line: dasert to read
"The poseible adverse effecte on anicale (including wman)...*
1. p. 14135, nfddle <olumn, 4eh 1, Sth- Hner——should read
"e¢hecking o assure that the macerials are being properly
kendled, treated, traasported,..”

3. p. 14136, lat column, lat 1, 2nd line: ahould read "burilel”
inscead of "bureauw”...

o |
L] -
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434
ENVIRONMENTAL PROTECTION
. AGENCY

,IFRL s515-4)

PCB-CONTAINING WASTES
n {INDUSTRIAL FACILITIES)

. R d for Disposal

On December 22, 1975, the Adminis-
trator of thé Environmental Protection
Agency d an action Plag o
réegutatdry and administealive actions to
help ensyre that polyehiorinated biphen-
ylz currently in service o nof enter the
environment. One portion of that Tro-
gram Includes Investigation and recom~
* mendation of abpropriate disposal pro-
cedures for indusirial users of this fam-
{ly of chemicals or Products Containing
them. The Agency is alsp evaluating the
copsumer waste dispdsal preblem and
may issue {yrther Bultdence on that sub-
Ject at 4 later time.
Purpose.—Pursyant Lo Sectlon 2041
tb) of the Solld Waste Iisposs! Act. as
ended. the Administrator mey Issue
advisory gutdance and recommendalions
related to the disposal of waste mate-
rials These recommended Drocedures do
-—— ———not-have stAydeYd=Eeding or regulatory
stats. but represent the bast informa-
tion avallalle on preferable disPosal op-
tions for PCB-contalnl.® waste mate-
rials, The Agency plans to conduct
studles to-delermine other options for,
treatient and dis of PCB-contain-
ing wastes (inelyding inclnera ton of ¢a-
paciiors contatning PCB lquids)y during
calentar year 1976 «In addition to
Agency activities, the American Natiopal
Standards Institute is iy the process ol
revising ANS{ C107.1-1974. ity Eutdelnes
for disposal, of askerels containing
PCBs Az sigpificant new informaflon
becaomes availdble from these and other
sourees, this Feprsal RECISTER jssuance
will be revised, .
The purpote of this ssuance s o
1 provide guidance;rfor the dispPosal of
PCB-contalning wistes This guidane. is
‘;addrused primarily Lo indusfrigl uysers
iof PCBs, particularly those manufactur-
Ing and/or using capactlors and irans-
jormers contulping PCBs. although the
recommended Pracedures aTe appropri-
Ate o'l PCB-¢. talning wastes
, *Geneml Backoround. -- Potychlor-
ngted biphenyls (PCBs) are chiorinated
sromatic ofganlc compounds which give
Hie Lo concern because of their chronle
toxicity. thelr pervasiveness and per-
ity in the environment. and their
tendency to sccumuolate In food chains,
. {ncluding man}, resyiting from the blo-
. sccdimulation of BCBS In the (604 chaln,
cause the present and continuing concern
over the disposition of PCHs to the en-
¥l ent. PCHs have been used both In
el aystems. especlelly as gepled di-
electric fluids In transformers and ca-
paelioks, and consumptive (or “open”y
wpplications. where the PCBs are ysed tn
copsumed and discarded wit) &
product.

In the past. consumptive or “open”

At B
L4
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NOTICES

wses-of PCBs have ifcluded: Enmpreina-
tors of cotlon and ashestas for braded
insulation of electrical wiring: plasticiz-
ers 1n wire and cable coatings: plasticiz-
ers of viny) chloride polymer fims; com-
ponents of high-pressurc  hydraylic
Hulds: spectalized lubricants and gasket
sealers, heat transfer afents; and ma-
chine tool cutting olls. Former “0pen”
applications also include. fofmulation
inkto some epoxy Paints: Paptechive coat-
ings for wood, melal, and concrete: ad-
hesives: and in carbonless reproducing

paper. .

roﬁal' domestically produced PCBsare
supphed only to “dosed” apMicattons in
the electrical power distribution industry
PCBs used as dlelectric fivids In transs
tormers and capicilors are referred o
generally as askarels. .

Capacitor applications Inclode power
factoe correction of both high and low
voltage power, ballasting in fluorescent
lzmps. and mokors in Calr conditdoners
and industrial applications Transformer
use o PCBs 1s primarily Jn those areas
where the hon-fammabiily is the Major
“considération +largely those applications
I Proximity to humanss These Jnclude
‘tralisportation  appiieations  celectric
trains. rapld iransit systemsy_and power
supply transi ers in commercia nd
public bulldings

The sole producer of PCBs N the
United States Is the Monsan Lo CompPany.
under the trade name Of Aroclor Some
domestic manufaciurers either modify
Aroclor or have Munsapto PrePare spe-
aial formulavions for them These have
been markeled ahbd uysed by manufac-
turers in their Products under various
trade Mames Additiona; quantities of
PCBs arg imported. both a8 2 raw' ma-
terial and as a substance Incdrporated
inte manufactured parts ot products
Avpendix A provides a lstng of the
trade names used by dofacstic and for-
elgn ‘manufacturers on their products
containthg PCRHs.

Cumulative sales in the U £. sincq the
introduction of PCBs In 1929 are esti-
mated to be ! 5 billlon Pounds Ap esti~
mated 750 million pourids of the PCBs
produced are stil) fn service It is estl-
tnated that fess than half the PCBs evel
produced have enteredsthe environment,
ok this amount, only about 10 Percent 150
milllon poundsr arve estimated ty have
degraded or been Incinerated. 300 milion
poungds are estimated to be In landfills at
this time ‘Thi{ distribution of PCBs s
filustrated on Figure I The recommen-
dattons of this publication are directed
only at the PCBs p) tly in service vor
which will enter service as a result of
future Producilon)

In 1870 Monsanto voluritarily re-
stricted domestic sales’of PCHs to use In
transformers and capacilors cjosed sys-
tems) As a result, current domestie pro-
duction of PCHs 15 down about 50 per-
cent from the Deak Years before 1970, byt
sHI amounts Lo sbout 40 milllon pounds
per year 1157+ Imports of PCB liquids
currently amount to about ¢4 million
pounds Per yewr, \_'/ '
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Most <apacitors susine PCBsr pro-
duced jn the past two years use Aroclor
1016, while transiormer appleatighs
continye touse Aroclor 1242 and 1254,

Techrical  Background. —Polychlors
nated biplienyls are a class ol s¥nthetic
compouhds wingh ha¥e no knowt coun-
terPart In the natural etvironment
PCBs are.manufactured by the chlori-
nation of viphen¥l vwith arhydrous eRlo-
rine using iron fhngs or fernc ¢hloride
as a catalyst. The wnost important physi-
cal bpoierties Of PCBs are low vepor
pressures. low water solubility. and high
dielectric consStants They sre»‘,gmscible
with most Organit sOlvents,

TIe chemical proPerlies that make
PCBs desirable industrial materials nre
thelr excellent thermal stabihity, theyr
strong resistance to both aeldwe and basic’
h¥drolysls. and their general inertness
They are Quite resistant Lo oxidation
Unfortunately. some of the characteris-
tics astability, nondegradability: which
make PCBSs 50 valuable in Industrial ap-
plications also make thets higchly per-

{sistent inthe envirénment. -

*  Theoretically 210 PCE compounda can
be prepared. but Jess than 100 homoloBs
and isomers are likely o occur 1n com-
merical products. PCB compounds con-
tamn from 12 10 66 Pereent chiotlne The
t¥Preal commercial Product IS a mexture
of several homologs

Monsanto, the sole US producer ol
FCBs, has adobted o four-digit deslgna-
tion for its Aroclors The first two glgits
Indicate the type of material tuphenyl,
triphenyl, or mixture of the tve The last
two digits represent he avnoxemnte
thlorine content by Dercchtage weight
tArotlor 1MG, with apbroximnbely 41
pereent chiloriie, 15 an exception o this
nomenclature system ! Biphenyls with
higher chlorine cont:rr. are non-famma-
ble ahd have extremely low volatilities

The chemical stability. bow volatility.
high dielectic constant. and compatibl-
Ity with other chlorlnated hydrocarbons
have respited in meny and varied indus-
trial npplications for the PCHs

The ready solubllity of PCBs 'in uon-
polar solvents explains why they are
easily absorbed Into fatty tissue and Into

© the liver. Fatty tissue acts as 5 non-
polar solvent. and PCBs-are retalned,
rather than excreted Thelr resiztance 0
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oxadalion vl vihier 1 ies oF cheiedl geg-
radation esphaate thier pessistanad &l
acenmuiation i ammgl tisshe

The chemial mertne-s ang resslance
L metaboiian ol PFCRG acoount Lor her
luw acute toucity Chron toxwe effects
vty mcduferent apumal specigs they in-
clude <kin. Iner and kidnés [esiobs
rabbits as well ws chloracne and hebato-
foxe ¢ Teg b i i

The low »olubality ol PCB. u water
mubably lunues the rate at whach thiey
are dispersed by waler systems PCBs
discharged mmto & river or lake will ac
cumulate i ke sediment i rélatnely
tugh concentiations Plants and anmals
cah concentrate PCBs above thewr level
In water alone Some fiLh species taken
trom Lake Mictngan g 1370 and 1971
have exhibited PCB concentrations
greater “han 5 ppm Shnmp and oysters
‘exposed 10 10 ppb of Aroclor 1254 have
hown bigaccumulitions from 130- to

J300-1told  woaccumulations me
wpeties of 40009 o' 75000 have Dwen
exhenenced

PCBs are hot intended to get into the

unique chemcil properies hrevent them
[zom™ being deatroyed by ustial waste
treatment methods Thits. they madtert-
entld escape and become wadely dis-
persed  Enviroheniental t1ansport models
for PCBs have ot been covelodPed Con-
clusons regardn® their brhavior. par-
neularly therr distribution and traonsport
i the environment, are bised largely
uhon the results of DO'T research Recent
data mdicates that nertal transport imay
play & major roke in the worldwide dis-
seatiftation of PCBz, although dummng
and niver runofl may contribute more W~
-+ poriantl¥ to local contamination of fixh.
wildhife. and denking water sotrces
DeRTadation chatacteristics of PCBs are
not well understood Some dibenzofu-
1ans, whith are extreinety toxic, may be
degradution products of PCHBs -
hsposal of FCB-Containtey Wastes —
The peraastence of PCBx pecessitabes ¢x-
tremely cafefulwattention to final dis-
. position 9 PCB« anctk PCB-conlaining
+ materiats Firot the usé of PCB< should
be reduced Mapufacturers or users
should use more environmentally accep-
lable substitite materials whenever pos-
uble Howcver, spils, damaged goods,
and housekeeping matermls will require
f1sP0anl All absorbetits and other clean-
up materlals should be carcfully selected
with disposa) implications in mind
Reclamatoon, of PCBs s usually fcas-
ble only with relatively uncontanunated
hawds and should be carried out only of
there 15 virtually no chance of PCB losses
10 the environment Recycling ks advisa-
ble only as Ilgng 8 adequate substitttes
for PCBs are not available Monsanto
masntains a toll-frée telephone number
. 1800 325-3850+ for the public for advice
on sciap PCBs Il ligulds cannot be ye-
used these llquids shoutd be disposed of
by high temperature incineration
Recyching of transtormer fAulds is ac-
comPlished by several comiantes The
tank and inside copper of the trans-
former )5 reclamed. the PCB liquids. 1f
they cannot be reused. shuuld be
inelnergted -

Ll
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TP B be 1o Lo CLomn solicd ik -

Tacluditl wantes withh o suibable abeelst

ep Lnbhduocthslene v avtlon®  The
detvnitadaninkted waste cal ther be dia-
pused The wlution vootaisiig PO Ba it
beoenasated by distillabwne Wit PCRB

which inar be techumed audibe sohvent

whieh fad B uwtd dkan The @flle
tion bechnnpae s alsu aablnable ta re-
me PCBs Trom coftamnated hauds

This teoniigue  of baclung aful recla-
mhation: s cbecndly wseful after ascr-
Jentwl gndls of hawd OB~ Spudl could
be aborbed on iy wand adh sawdist

ul commeicial  absbent. atud then
prucessed as above A

As mwttd i Figure 1 there e an-
provmarelr 350 oullieu puiads uf PCB,
Lot ot dted into podw ts curiently s
sefpice These broducts wilt ubilmarely
Sedieaa e disbusal I cabas i OF toaiis-
Tt el b o label wdeutil ik yne of the
teade names shown i Awppendix A gt
shoutd be banstled ne o PCR atid the
ublions Bsted betow Tollowed I the con-
tents are unknown but the manafac-
turer v goe of thowe lsted 1 Appendix
X TAD e, shoutd ot sntortuation
it the conteits of the ¢luinent of
Broduct .

Effective salecuards <honld be em-
plosed 1 the bandling and transnort of
the PCBerontautund wastes These in-
e the use of prolectwe. elething
coed Lontaine p ot transbotiation. and
adequate lxbelimgt to alert persotunel 1o
harards rom routine disposal as wel ax
emergency ESpONNG 1o the event 0f o
spull oy acciderst »

Antone responable for the dishosal of
PCBs should select thRli-Guality Grms
for the transhgre fawd deposal of ther
PCB-contammy  wastes also,  spat-
check 1o assure bransPorted and dwiposed
5 recomrpencded The generator of the
wiste should 1ake Tgsponsibility for
AMObET waste manakement

Recommended options [or the disposal
of PCB-contammg wastes s proritd
ordetr are
Inctntrqﬁon
Controlied iand dioposai

fncineration..The proper ncnera-
tion of waste PCE must nvolve 2 sulta-
ble balence amonhg temberature in the
ineinerator dwell tune in the fifing
chamber and oxyfen availebilily Also. a
smtable scrubber shotlld be vrovided on

the exhaust stack Lo remove the hydro-
chlofic nead mist that is formed Exhaust
RASeS itored to assure com-

pliance with ajr regulations
Recommehded requirements are (I
2-second dwell time at 1100 C (2600 P
and 1 percent excess ox¥gen n the staek,
or 1+ {'; second dwell time at 1500 C
12900 Fr and 2 percent ¢xcess OxyRen In
the stack gas' Open hearth and other
incinerators used for municipal refuse jp-
citieratiofn are not normally sultable, the
relatively low uperating temperature of
such equipment would onl¥ volatilize the

"These valties a7e from AMSL D107 1- 1974
Guidelines for Handlhg and Dispdoal at
Capacitor and Transtofiner.Orads  Askarels
Contalning  PolychloTioated  Bliphesigls.
Amertean Natfonal Standards Tnstitute
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PCBs ad bullule the almuospbiere In
addition, nstrustentatiot awei handhng
veutbiment are wually not sufficent for
Iiatbikdith Jeaedidous mabenals There.
ture PCHR-vund it waste stiowid not be
Wit t such mune IRl Ihuneritors for
despusal .

TFhe abute reomimwudalions are suit.

able fur Dhpods Dowetation of <ohd
wastes cuntantung PCHs has not been
demutistiated However such destoaction
durs apdiear feasibie  For example. a
wotaet kill [urtiace, with an afterburner
apd slubhing ststert. could probably
~afedy incmerate sohd wastes confaaning
PCHy  Lahewise  other smaller. hugh
tetnberature incmerators with sufficient
lesidenice thnes may be satisfactor¥ for
. the smaller waste generator

As a servuce. Monsanto wll oeinerate
sfor a fegr any returned hgueds in their
haikhe perature metnerator - A tech.
nwcalfdescnption of the Monsanto .
vinefator 1s provided 1 ARDendix B

EPA publication. fazardous Wasie
Managemend Facdlittes «EPA 510/8W_
v 46
nneration facihities Use of these facil-
ﬁes for ineamneration of PCB-containing

aste shoutd be checked with EPa

cewotal and State representatives o
as.ure thiat the facilitees have adequate
enviomhental controls 10 mees Pederaly
Siate local regutations

Land  Disposgl- -Wastes  contaming
PCBs shiculd not be gisposed af with
other moxed wastes W a santary Jgndfill
1See EPA Guidelines on Thermal Progc-
esuing and Land Disposnl o7 Solid Waste,
Federal Register, August I 1970
Charactefistics of transport of PCHs
through the 301l are not defirubively es-
tablished The wnberaction with other
decomposing wastes s not well under-
sood  Some landfils may contaln or
accept wirstes whieky could cause the re.
lease of PCBs The ublowty and per.’
ststence of PCBs indicate thav. their dis.
posal should be carefully controlled unti)
additional daeta are developed wWhile
these data are being gathered, PCBs
twhen disbosed to the land) shoud only
be Placed m 2 secure chemical waste
landfll. - A

m general termis. & chemleal waste
landfill provides romplete long-lerm pro-
tection for the Quality of surface and sub-
surface walers from hazardous wasie de.
posited therein, and against hazerds to
public health and the environment. Buch
sites should be located of engineered o
wvotd direet hydraulle continulty with
surface pnd subsurlace waters. Oen-
erated leachates should be contalned.
and. subsurface flow inio the diaposxl
arca eliminated Mouoitgring wells should
be established. and a sampling and

Lanalysis program conducted, Additional

characteristics'of 4 chemical waste 1and-
fitl are described in EFA publicetion.
LandAl Disposal of Hazardous Wasbes!
A Review of Literature and Known Ap-
Proaches LEPA/S30,/BW-165) *

Documents Tértrenced Dére MAY b Ghe
sined from Solid Wate Tnlroetlon. US,
Environmental Protection Agency, Cintlp-
natl, Ohlo 45308
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- cemen’t
prior to bureatt in & Sanilary InndAll has
beent wned for small Quantities of solids
or sluages. This is wsually done by cast.
i the waste in conerete Inaide & drum

Encapsulation of westes Wy,

yror to deppsition in the tandfilt,

thosp apecifie sitesn wlueh have
been “Slate/apnroved for PCB wases
shoutd sed The EPA bubhestuan.
Heozardgfp Weste  Manavement Foolh
het, {EP. 1 /SW-IE. provides some
formatiof to boteutial dislosess. thewe

data when wwed an comaultation wilh
Btate solid wiske nuuvakement ials
can m.m i u divposal uction

qu Murch 26, 1976

NOTICES

houst lquld wastes and conlaminated
PCBs (rom customers. .

Waste Chardeleristiet —The large
majority of the wastes burned are PCB
derivatives The sturces of ihese wasies
ave Drocess stME boltoms and contemui-
nated transformer oils The Riating
value of the materiais is about 9000
BTU-1b  Other, .in-house hijgh BTV
hurd wastes are akso sneloeraced. Phos.
phorous ecomportnds cannot be byroed
due to the formation of particulates
1P+ which fou) the injeclion sysiem
The syslem s not equipped to handle
wspnended  solids Fonr 20000 gallon
tatk« are avallable for storages The:

STATE DECISICN MBKERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT  *

2 Caries, B Dotrge I, Speatys. B L.
Polyehlorinated PIPheny.. In sblid waste ahd
:g!;.g-uaal-e.nlnud naterials  Clpcinnat

3 Amerscan Hational Standards Institdie
«ANSI) Ouid for g and dR1p
of Fapacitorand jranslosmer-E5nte nakarels
containing polychloriiated mptmufls New
York. Janust¥ 1974

4 Peak:aft, D B PCB's and trmr EnYiron
mentel efects Critioat Revtews in Envicon.
teneal Conrol ‘'CRC 1875

3 Bmmtmut II Uae and N‘Nnﬂnbﬂh!‘ot .

N

Freann Penwtlvn. Oct 1972
8 vermr. Inc Assetament of wastewatds

mans@tment. trentment ucanoloﬂf and sa-

soclated costs for abaiement of PCBs

waslexr are typieally swored. for mgzi m‘::l‘“:: “‘ usteial effuents Jan 1978
RoGER STRELOW. davs belore incineration 1o aflow undis-
Assesignl Adnranstrator “olved solids to settle Alter the seluing o B"""{.::usm'“ concerns o1 the u,:f
!ﬁ’lmr and Waste Manaocewnt ¥ Derlod, the wastes are pumped directly tatea to peR Chicate :numn EPA Raport
t ALTINDIX A from the tanks 1o the Jlquid éombustor 8. YPheyls (b=
) Facmeradtor  Deseriplion —The 0. N‘mﬂm Techmu.! Buluun. o-rrua 8,
LISTING OF KAMES USED TOR PONS .Y cinerator 15 3 liquid  Injection type Louis M industnisl Chemicels Coms
s MANUFALTURERS housed in a horzontal c¥linder 20 ft. ©any, Nov. 109 N .
Hame - , Mamnfartures lonk and 9.5 (t. ih diameter Hish Dres. men an erch: 1002 Inipact
"Arctine +.. Munwania sute stem ds used to alomize thi 1o BCEs thelr ::: and conteol. QTganizs
Asbeted ... Ameeican Corp hanid and”iniect 1t into the toul oosn- 1100 for ralc Cooperation wnd Dareipe
Askaret IO bustor The [eed rate measures 2 gal/  ypene 07
_fhlorexink . At Chnlmm iy An additional ¥un which burns nag- 11. Sewnge afwdge incineration Section 1V
'g’m"’ " - “;“"":;"&m“"" ural gas IS also Positioned inside the ENect of ineineraiton on metals, Pestictdes.
- Drxar s ;gﬂ‘w Yamier | plopim The natural gas serves as an  and polr prenyls  EPA Taak
i Ry austliary fuel Lo supplement the healing  Porce March wr2
JerLees WealinRhasne vatue of the waste i n ry. The FCB bl b o
4 et Ingl nt Pr Board W70 p. 8388
: Elecirie oberatng temperature varies from 2000 13 Hezard aate Fachlittes
+ ¥ NPl Wasuer Electele | to 2206 F If the temperature Is too high., | the unmu Biares Lashendok. T Eaviron.
rrannd .. Ueuernt ERSitie water ¢an be soraved Into the chamb AZtncy SW.140. revieed,
¥ ST T Kahdman Electeie to act as A heat Sink The cylinder Is 1978
: g'.';P"*“ Hapiidh '?:::‘;l\“]“” protected [rom the heat by a lining of re- 1 Sewtl cx. A et ul | fon b1 Pags
. Tk mankge
Betir R v b tractory brick High alumina krick t5  Ardous way

Kennerhtor ......
» et - -
Pymiome 7 . . 'rodelec  Fruweel
Santotheni . oo MBI WInPan

*CRENETIe naIne Nt for INIIRLERE HOWIBK
I CAPRCLUS pod Lranad: 4, WAY t
PCBs

ArrENDiX B—Drsentetion or MorsTo
INCINERATION PéciLiry

. SaUGET. ILLINOIS
Backpround —The Krummrich Plant
is one of Monsanto's large chemieal
manufacluring plants The product line
inclitdes sulfurie acid. bengene. chlorine,
lychlorinated biphenyls. several rub.
T compounds, and varlous chemical
intermediates. The ¥lant is located im-
mediately south of East 8t Louls, I
near the Mlsnssippl River Since June
1971, Monstantc hay operated & hquid
injection inginerator to dispose of In.

Mitsublend {Japan).
Prodclec 1PTANGEE

used In the plepum chamber A blower
mPlies 254 excess alr foyeing the fumes
from the plenum and through an oxi-
dizer. The Tresidence time Inside the
oxldizer Is 2-3 xeconds

The unit 5 optmted 24 houl
qulrf

day re-
a men/shilt; Tutttal capital costs
70000 Tht disposal tbst hes
s.veraied 10 /1l

Air Potlution Control -=The fumes axit
the oxldizer and anter u water quench
colnoin ‘The main purpose of the quench
Ls to reduce the temperature ¢f the hot
fumes Particulates are_removed next In
# high energy verturl fcrudber. Finally,
the emlssions are clezned In & packed
bed rpsl¥propyiene packing: al the base
of she stack. The 40 1L stdck 1s cquipped
with & denuilster.

BraLiOGRAY T

b Polyenlennated SIphenyls nnd the oL.
siracment Paterdepaptmestenl Task Foroe oh
PCE'e Depta of A beore, Interlor GEW.
Comgneice and EPA. May 1972

7 .

1

Protecilon Fublication sw-m. li'n

15 Lindsey, A and Fletor. T Landid dis.
posal of bhazardoys WhALES raview of Sigras
ture and Kpown abp
Protection Publiostion swlos‘ 1974,

18 Farb, D and Ward, 8 D Latormasion
about. h d waate a fnatl.
nrs Envi Pub]leath.n
SW=145. 1973

IT Tucker. E.'ev ol Migration of PCB's in
01t Induced by per&olmnl watar Honuaw
Co Bulletin of Env 1 Cor
tion and Toalcolofy. Vol 13, 1975

14 ASTM alnmhnl method of teat m
fazid gas
higher I.A:mn; iogues of ehl

¥ls for copacitor agk
D 302 (19
19 ASTM Auslysls of enrifonmental mata.
risks o7 polychlorinated Phen¥la Spacife
extlon D 2304 (197461,
20 HEW. Regiecry of toxic effects of cnemn.

el substancar 1578 Bditlon NIOSH Junr
I'?G »

[

T Mita Corp Enrironmental ¢ycling of
?caa 1975 randubilahed draff repottl,

IPR Doc 70-9420 Piled 3-31-70.4°45 am}

> wa1329
Lo . SW-516.
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VINYL CHLORIOE

Recommended Protsdures for Disprsal of
Aerotol Cans

Backoround. On Janunry 22, 1915, the
Environmental Prolection Agfency In
the Frokrat Recistea canceled certgin
indooy aerosol pesticlde producia which
contain vinyl chiotde as a propeliant (40
FR 3494} Following that action, the Of-
fice of Bolld Waste Monagement Pro-
grams (OSWMP) 6f EPA developed in-
ternal Ruldance for the use of its Re-
flonal Offices thiould they be requested
to provide chePusal advice to affected
parties.

On HBepiewber 5, 1995, Sod fgan on
Februury 6. 1976, the Consumer Product
Salety Commisslon (CPSC) reaffirmed
in the FenEaal Rrcisyer jts regulation
declaring any self-Pressurlzed Products
tintended or sultable for housthold use
that contain vinvi chloride monomer as
an ingredient or In the propellant to be
“bnnned hazordous subsitancee™ That
actior Licluded certaln repurchase re-

Quiremesite for manufactu, and had
opvlous dieposal impilentiops. In fact.
CHSC in the Septembe 75, FEDERAL

Rrcistzr ntdee requested npproprigte
industry officials to conduct their repur-
thase and disposal actlons in accordanec
with EPA guidclines .40 FRR 411700, 1t
was olso noted ' * * that "many
Btates and murlcipoalitles have adaobted
codes for the disposal of hazardous
wastes ¢ ¢ ¢ Iwhich In many instancesi
are in conformity with EPA guidelines
and wil) Insure the proper disposal of

STATE DECISION MAKERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT

and local government, industry. organi-
gations, and dndividusls, related to the
dlsposal of waste mte.rlals

The.purpose of_this Publication: $-to--- -

provldc Wuidatice for the disposal of
vinyl chloﬂQe-wnultﬂmr aecrosol cans.
This guldance 1s addressed primarily’to
holders® of large quantities of winyl
chloride-containing gperosol cane. 8l.
thouRh the recommended procedures are
appropriaté to disposel of ~ny such
wastes, These recommended procedures
represent the best Information avatlable
on preferable disposal aptions for vinyl

chloride-containing aerosol cans.

.

When the problem of disposal sur-
frced. litlle was known about the chemi-
cal mteractions of vinyl chloride mono-
mer “(VCM) with the environment.
While the chemical and physlcal prop-
erties of VCM as they generally relate to
its manufacture and use are known, there
is limited information on how YCM: re-
acts In & land disnosal site environment.
However. comparison of the known Prop-
erties of VCM to thosé of other gases has
been attempted In order to provide a base
for recommended procedures-for the dis-
poral of YCM-containing aerosolk, Tlc
foltowing recommendations acknowledge
rccommended procedures for pesticlde
disposal as well as; Procédures for dis-
posal of heavy-mefal contalnlng mate.
rials.

Technical back¥round. Vinyl chloride

* monomer (VOM) & o chiorinated ajkene

hydrocarbon with a density of twice that
of RiIr Since VCM bolls at —13.3T ¢ it s
o £as at normal atmo*pheric temperature
ond prewsure Vinl chioride is highly
flammable having & fiaah point of ~7%
C. The exnlosive limits nre from 4 to 22
vercent VCM In alr by Xolume. ¢

VCM Is aoluble In ofRanic -solvents.
but not. verv soluble In water. The quan-
tity of VCM that dissclves In water de-
pends on thé partia) pressure of the das
above the, solution. I the partial pres-
surc ol the gas mbove the waber is re-
duced, VCM wil] escape Into the €as
phase and be released to the amblent alr.
Chemical reactions. which can o¢cur be-
ennse of waler impurities, might tend to
Inhitlt 2scape of vin¥l chlorlde. Certaln
salts have theabllity to combire with
VCM: for example. soluble sllver and
coner salts increste the solubility of
VYCM (n water by forming complex dis-
solved salgs.

VCM mzkes up about 20 percent by
volume (equivalent to gbout 18 Percent
of the net weight) of the propellant in
most of the eanceled Pesticlde aerosols.
The pesticides Involved are main)y pyre-
thrins: llndpne, and malathion. In hair
sprays, leodorants. paints, etc . however.
VCM may constitute as much as 40 to 45
percent by-volume of the contents. Othes

the Products Involved ™ No selzure ac- -probellants arc chlorguorocarbons 1

tions heve been initinted to date. but the

CPEC, If necessary. “will recommend to"

*the Courts disposal methods conststent
with EPA suide}lnes“'b

Puspose Pursuant to section 204ty

1) of the Solid Waste Disposal Act, as

+ The CPSC eatimated In Ma Seftomber 5.
1075, Federat Regisier potice thal ap #su-
mated 33 mhllon c¢ins 9T vinyl ‘Cthioride

i3 wete N ex) . O these, approxi-
mately ant :nt]llon lme In the hande of
acturers, b and  TOAMber.

smended. the Administrator may tssus The nmlnlng 23aniliton Cans weTe I 1l
of the

#uldance and recommendations to Siste

4 -
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and 12 te.g, Freon). Althoogh EPA has
ho data on the ingredienis of don-pesti-
cide serosols. hainprarys, for example,
. would be expected to conxist

organics. while palnta may contain heavy
metals such as cadmhum, lead. chro-
-lum. or mercuf¥.

Disposal of VOM-containing gerosol
cans. Final dispotal of VCM-contatning
aeroscl cans should be undertaken usmg
methods lsted In order of preferred
priority: :

t Algh tempersturs incinerstion (Except
for products ecotrining hea¥y metale)

2 Puris] In s State.approved chemick! {or
hnzardous) wuate lendfi

3. Bunal 1o a Separsta
spproved sabilary undnl,

1§ should be noted that chemlchl treat-
ment 10 recover the active materials may
be technically feasible. but would fe-
quire special handling technlaues e
remove the contents from the cans. Since
this process Is very costly, Ita feasibility
depends largely upon the value of the
recovered materials,

Incinergtion, Intineration should be

.used when efor final destruction

L4 -
srda -6 & State.

of the materials. This method Is Umited *

o heavy duty rotary-kiln or otlier In-
cinerators that (I} ¢in handle aerosol
cans without damage, (2) operate at a
temperature of 1000 C with two seconds
dwell time, and (3) are equipped with
apProPriate Pollution controls 10 mect
State or local afr pollution tontrol re-
Quirements, Incinceration sbould hot be
used where the Droduct contalns more
thar trace Jquantities of heavy metals
such as lead, mercury. cadmium and
chromium. .
High temberature incineration of
pesticides, VCM, and the other propels
lants and solvents or carrisrs found In
aerozol unifs can electively be carried
out at 1000 C with s dwell time In the
combustion Zone of two_sgeconds. Al-
though VCM probably ls destroyed at &
lower tempPerature (one source indicated
706 C was sumclent), preparations con-
talning pesticides may not be complete-
ly combusted. Additionslly, the halr
sprays, deodorants, ete. contain unknown
resing which may require highes tem-
peratures for comPlete destruction.
Since the cans txplode and produce
shraptiel st high temperatures. only
heavy duly totary-kfln or cduivalent

units should be considered If more than - water but »

about 19 cans are to be disposed of at
onie time, Incincerator feed mechanisms
should be adjusted tq Prevent injury or
dumgge from blow-back which may oc-
cur when stveral ackowol units {much
S 0ne¢ caae) are introdoced alaultane-
oualy.

A pollution eontrol system will be re. -

quired (o remove po air con-
taminants, Most of aroeols Zom-
taln chiorefluorocarbon propelianis s
well a0 VOU, and, Uwralere. meraie
Doth ydirogen chloride (NCY) mad Ny.
diraren Buoride (P,

L]
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NOTICES

~PA publication, Harardous. Wasto
Matiatement Facllities (EPA/530/8W-
148.2).! provides information on soms
Incinerstion facilities, Use of these fa-
clities for incineration of VCM.con-
taining weroscl eans should be checked
with FPA Reglonal &nd State Iepresent-
atives {0 mssure that the facliity has
adeGuats environmental cotitrols to meet
Pedersl/State/Tocal regulations.

Chemical Waste LandDlls. In some
areas there are public or commerciai
landfills t.at have been approved by
Sate agencies 10 accopt Industtial haz-
ardous wastes, Such sites ars located,
engineered, or constructed o0 avold hy-
draulle contlnuty with &ither surface or
ground water. Disposs) of VCM aerosols
in these facllities does. however, require
ex{raordinary care above that gven io
other toxie or hazardous wastes (such
as sludges), beeause the gases that could
be refeased upoh rupture of the unit are
mﬂﬂv volatile and lammable as well as

{d

Further detalls on the recommended.
slte crite: la and eperating procedures for
landOHing are Riven in the following set.

on. Specifically, however. In the case of

M dizposal n & themical waste land.
fill. special bottom lners would not be
nteded  althouslt all other criteria and
Procedur es Fhonld be followed.

Statc.apiroved Sanitary Landnils.
Sapitinv landMis for dispesal of acro.
sols contabung VC. shauld only be con-
sidered if on adequale Incinerator or
chemical waste landfnill is not avallable,
Even then. special conditions should be
obeerved 10 assure nroper diznosal. Such
& landfll _hould be Joeated ane 0nerated
in an appropniate manner and be in.
spected and approved by State and lozal
agencles, .

The following Drocedures discuss the
1andNIing aspects of dlsposal of aerosols
contalning VOM and are only concerned
with the propeliant. The active intredi.
ents In the aerosol can could dictate
more stringent dlsposal requilrements due
{0 thelr potential hazard to the environ.
ment. However, the quantities of nctive
ingredient contained are usually cl:tpill t
percent of the net welght or 1ess)? Most
of the pesticide chemicals involved are
Insoluble In water and blodegradable,
Thus. they may hot move from the burlal
Site I ground water or Dercolating
id be blodegraded to théir
bagic conathuents i piace. Other prod-
ucts, however, may contair: soluble mate-
rials capable of Polluting groundwaters.
Procedyres discussed in the hext ssction
will lmit gromdwater degradation
potential .

Little 5 known of the sol! degradation
of VCM gas. However, the polar mole-
cules SEgest that the gas Wil be Joosely
helg in piace by soll orusnie matter, and

* Bafervpiond document msy be obtained
froem Sohd Wiate Infornation, U.8, Fortrot.
merial Pritevtion Agency, Cincinnatt, Calo

. printe Ste

23227

by the clay fraction of the soll. Soil
molsture abo {npeden the dlspersion of
gases In solls; however, the best medium
{0 conlain gases would-have & molsturce
content approaching 50 percent of Neld
capatity, Sueh-solls alse normally cons
]-lln R laTge, varied population of micro.
prganisms Inclnding several specles that
ight attack the organic fonpounds
ound In neroaols  °

Recommended Procednres for Land-
Niing. State-approved sanitary landills
that are located. desidhed. and operated
in mctordance with EPA's “Quidelines
for the Land Disposal of Solld Wastes™
40 CFR Part 241} published August 14,
1974, in the Federal Replster 39 FR
25328) are accePiable. Provided that the
tollowing special criterin and procedures
are utillzed: .

1) Adrsnce ‘Daltice 1s glven tu the sppros
sgencr:

(21 A tacllity 18 cosen which has Rround.
water MOnitoring fucllitiey oF surh facllllies
are Provided prior to dlapoal ©f the ¢ant
Quarterls monitoling for LCATY metals of
oifye r Potentisl polintants should e Carcecd
out;

13} The buTial site 18 tpecificalls Tecnacdssl
In e Broperty records.

14} A scPhrate. Slearlf marked s7ea |5 =€l
avide ko thet the bottom of the trench 1ln
which the aeronol cuny afe to he Placed) Ir at
leaat one root above the 60.¥¢ar hIEL watce
tabic.

(30 A (rench with minimum depia of 10
feet 8 dug

81 A miBh.aeunity polyethyiene film 120
1o 30 mity {or eqluivalestt materinil U5 progi-
€715 Installed st the bottom of the trench

171 One foot of LOpeoll Cavers the fiin 1we
notly, -

td) A SIDRIC tadee of fases oF riudolny
digtelbured capn 40 pol txeoed 12 wicheg (0
depih and 3 fect thowldih

t9 One foot of topsoll cur iy thie oans fane
noted,

{10} Siz {eet of cover msierinl is som-
Pacted orer the topssll {mes Rote): .

{11} A Digh-density poyyethrlene Mim Uincr
{30 to 0 mil} iy iald over the compacled
cover:

{112) One foot of Ansl cover IS Cunpacted,
d

1]
£13) The following amfety precautions are
oberved duTing dlspoas!®

Ho amoking or open Asmen. sineg YCM 1 o
flarmrosbis gas,

Ho direct omPacifon of esnt 11 wnidee.
taken since TUPLUTE will expont wurkers 1
h OF LORIC TAD '

Each day's sccumuiation {8 coeered with st
losat one fool of tohsoll snd 8 feet Of cover

_nd eompetied,

Hore —Organte matiee, elay, anid molsture
contents of sotla will provide sddilionst pro-
tectjon by Woterlering with tEe movement of
ehlorineted hydrocsteon pesticides and VOM
10 the surracs or {0 the water tabie Thae top.
soll and 2over material should {0 tess
thah the optimic totsture content far com-
Paction. in ordir Lo Provids mars pors epacs
for che stwofDilun of gases. The Ansl corel
ahould be mounded to epproximately g
10thes sbove grade Lo the cenldr to pPromote
rotnll and reduce iQflation. \3

Dated: June 4, 1978,

Rocza Bmactow,
Asristant Administrator for
Al snd Warts Management,
1V Do 753007 Fiied 6-0-76,0:48 amt)
- -
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- FEDERAL AGENCIES

“The activities in hazardous wasie management at.
the Federal level are concentrated in the EPA, Office
of Solid Waste (OSW). Within OSW, the Hazardous #
Waste Management Division (HWMD) is primarily
involved-in: (a) building a data base in the hazardous
waste management area, particularly in connegtion
with public health and environmental damage assess-
ment, quantification of hazardous waste generation,
and definition of applicable treatment and dispo'sal
tecfnnology: {b) development of quidelines and stand-
ards for hazardous waste management; and (c) pro-
gram implementation involving assistance to States in
development of hafardous waste management pro-
grams. HWMD has sponsored numerous studies on
.hazardous waste management and has an extensive
data file on pertinent literature publications and do-
curnents, :

- - Appendix F

‘The EPA has ten Regioral Offices. Each Regic:naf
Office has a solid waste management representative to
whom inquities should be directed. Figure F-l
contains a map locating the regional offices and their

‘ coverage; TFable F-1 lists addresses and telephone
numbers for the Regional Solid Waste Managemen
representatives, Air ;md Hazardous Materials Divigon,
and the Regional Adpinlstrator. ’
~ In addition to the Office of Solid Waste, a number
of other EPA offices have certain programs and re. .
sponsibilities related to identification, handling, and
regulation of hazardous substances. A listing of the
most pertinent of these aaencies is shown in Table F-2.
Major Federal agenties other than the EPA, which are
concerned with various environmental aspects 4¢ baz-
ardous materials, are listed in Table F-3 along with a
brief description of their responsibili:ies.
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Figure F 1. United Siates Environmenial Protection Agency, ragional offices.
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. TABLE F-1 .
ENVIRONMENTAL PROTECTION AGENCY REGIONAL OFFICE
¢ - . Alr & Hazardous Regional g i
SWM Representative Materish Divitlon |  Adminiritor .-
. Mdress st Address as: *Address as: '
- Solid Waste ' Director Reglonal '
Region Magagement Rep. Alr & Hazardous Administrator Address
- EP4, Region No. Matesthly Divislon * EPA Reffion No.
- Street. EPA Region No. Street
City, State. 2ip . Street ’ City, State, Zip |
* City, State, Zip . .
1 (617) 2235775 617y 223.5186 °* (617} 2237210 JohnF. Kennedy Building
) . Boston, Mastachusetts 02203
L W 3
n (212) 264.0503/4/9 ' (212) 264-2301 (212) 2642525 Federal Office Building
L. . 26 Federd] Plizs
] ', : New YorhpsN. Y. 10007
"m " (215) 5978116 (215) §97-8131 {215) 5979814 "Gurtis Building |
BN - N ) &th.and Walnut Street
» . . . Philadelphia, Pennsylvanis 19106
w, {404) 8813116 (404) 581.3454 (404) 8814727 345 Courtland Street, N,
. Arlanis, Georgla 30300
. ]
v (312) 3532197 {312) 3532212 {312) 3532000 ™ 230 South Dearborn Strget
- ' - Chicgo, Dlinols 60604
L VI (214) 749.7601 - (214) 749-1121 {214) 7491942 120! Etm Streat - First Int1 Hdg.
. ! Dallas, Toxas 75270"
Vi (816) 3743307 (816) 374.3307 {814) 3745493 1735 Baltimore Avenue .
Kansas Oity, Miysouri 64108
Vi (303) 8372221 | {303) 837.3895 (303, 6373895 | 1660 Lincoln Strest |
. Denver, Colorsdo 80203
5 S (415) 556560677 - (415) 556.0217 {415) 556-2320 100 California Strest
. . Sant Franglios, Caliteruls 94111
X (206) 442.1260 (206} 442.1236 - {206)442:5510 1200 6th Avenue
Seattle, Washington 98101
v, *
- - = .
. ‘ .
L] -
. ' — o
. .
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STATE DECISION MAKERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT -

o

. TABLE F-2 -
EPA QFFICES CONCERNED WITH ENVIRONMENTAL ASPECTS OF HAZARDOUS MATERTALS

- OFFICE

PERTINENT RESPONSIBILITIES )

Harardous Waste ‘!‘fanagemem Driston
Office of Solid Waste Management Programs
U.S. Environmental Peotection Agency

" Waterside Mall, Room 2111 &

401 M. Sueet, S.W.
Washington. D.C. 20460
(202) 755-9185 , |

Division of Water and Hazardous Matenals
Office of Water Progtam Operations ;
U.S. Environmental Protection Agency
Waterside Mal) East. Room 1113C
401 M. Sireet. S.W.

Washington. D.C 20460
(202)426-3971

Pesncides Registration Diviston

Ofiice of PesticidesPrograms

US. Environmenial Protection Ageny
Waterside Mall East. Roomi ES39A
401 M, Street. S.W.

Washington, D.C. 20460

(202) 755-8036 - “x\}\

Office of Radiation Programs .
U.S. Eavironmental Protec hiotl Agency
401 M. Street: S.E., E. Tower. Room 611
Washingion, D.C.. 20460

{202) 755-4894

Alr Poltution Techmcal Information

Center {APTIC)

Office of Air and Wasie Management
U.S..Environmental Protection Agency
Reseai¢h Tnangle Fark. North Caroling 27711
(919} 688-8146

Office of Toxi¢ Substances )
U.S. Environmental Protection Agency
401 M. Sureet, S.W.

Washington, D.C. 20460

&~

The office quantifies hazardous waste generation and defines
applicable reatment and disposal technology, develops
guidelines and standards; directs techmeal assistance to
Regions, States, organizations.and private individuals

on trealment ang disposal of hazardous wastes.

LM

The office provides information on the govemmen.'s 1ole
in the safe handling of hazardous matenals. 1t also estab:
hishes regulations for (he prevention, contral and clean up
of o} and hazardous material discharges 1o water.

-

4

-

Areas of interest include pesticide toxic ology, pesuicide
tesigue tolerances. pesticide analy tical standards, and
pesticide chemical methodology. The office also answers
letters of inquiry about the status of pesticide yses under
the provisions of the Federal 1 nsecuicide. Fungicide, and
Rodenticide Act.

'

~t

- " ’
The office pubhshes tiont Data and Reports (monthly).

Other services are provided\to‘i: ral and State agencies,
scienufic organizations and industry.

-

APTIC collects basic data on the chenucal, phy sical and
brological effects of varying arr quahty. and other informa-
tion on the prevention and eontrol of air pollution.
Citations, abstracts, and extracts from the literature fite
are provided. APTIC prepares state-of-the-art reviews and
publishes Air Polfution Abstracs.

Areas of interest include toxic chemicals. The office
. collects basic data on such chemicals and also answers
inquiiies.
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* TABLE F-3
SELECTED FEDERAL AGENCIES (CTHER THAN EPA) CONCERNED WITH VARIOUS
& . ASPECTS OF HAZARDOUS WASTE MANAGEMENT*
AGENCY PERTINENT RESPONSIBILITIES
~
Food and Drug Administration The FDA acts to recall consunes products which hove been
U.S. Department of Health. Education determined to be hazardous, and publishes recall reports
and Welfare on such products. This agency also investigates. sels
5401 Westbord Avenue ) standards, and ¢nforees regulations on safery of food, drug,
Bethesda, Maryland 20016 and cosinetic items. FDA has offices in inost major cities,
(301) 496-7691 .
*
Medical Library Areas of mterest chude adwrse effects of drugs. cosmcuacs, v
Bureau of Drugs, BD-45 household clienucals, and feed and food additves: packag.
Food and Drug Administrton ing and conginers for above ttems; natural occurrence of
5600 Fishers Lane . d  foodtoxicaits:contaminants of *'oods drugs, and cosmelics.
Rockville, Maryland 20852 “ ‘The library hlso has doks. periodicals, microfilm, 2udio
(301)443.3182 : equipinent, exténsive card .adices on toXicants and their
adverse effgcts. The bbrity also answers inguines and
provides references:-
U:S. Consumer Produet Safery Commission Tins ageney publishes periwdic fact sheets wluch provide
Washington, D.C. 20207 informavion on dangerous consumer products (excluisve <
(800} 638.2666 (10l free) of food, drg, ard cosmetic items). It 2nswers inquiries
(800) 492.2937 [Marviland residents only ) and compiles dava on reported product hazards and
product-related injuries,
<@
Office of Hazardous Materials This office estublishes regulations va the transpotiation of
) U.S. Depanument of Transportation hazardous matefals via public ramers and provides infor.
400 Six th Street, S.W. tnation and advice on “egularions and procedures for safe
Washington, D.C. 20590 handling. transportation, and clean up of spills of hazard.
{202)4 260656 ons chemicals. The agency has 14 district of t‘ jees across
the conury. SR ’
Mail Qlassification Division - This office establishes standards for what can be sent
U.S. Postal Service - . . through the mail and how it should be packaged.
Washington, D.C. 20260
(202)961.7405
Environmenal Mutagen Enformation Cemter Maintawes a data base of chenucal miuiagenesis information.
Enviroamental Information System Office Evaluates and analyZes data and makes them available 10
Oak Ridge National Laboratory 1esearchers. Publishes state-of the-art rcvlews critical
P.O.Box X~ rcwews and 4 newslettes, .
Oak Ridge, Tennessee 37830 ’
(615)483-8611 Ext. 37998
Division of Technical Services ’ The division answers inquiries and provides consulting
National Institute for Occupational services ont questions related to industrial safety, medicine,
Safety and Health hygiene, loxicology, working conditions. and smnation,
V.S. Department of Health, Education.
and Welfare R
5600 Fishers Lpne
Rockville. Maryand 20852
(302) 443.2|
‘ 4
*Bartd in pant on Il\ae informalion conlainied in 1he following reTerence which should be consulled for addstional lishings,
Selacted Informalion Resources on Hazatdows Materials, Nalional Refeceal Cenler, Scicace and Technology Division.
Library of Congrets. Washington. D.C. ’
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