CHAPTER II

MANAGEMENT OF SOLID WASTES
2.1 ZEnergy Center Waste Classification

An inventory of the laboratory chemicals and general process
wastes generated by the research activities at the Pittsburgh Energy
Technology Center was conducted during Fiscal Year 1977. (3) 4As a
result of that survey, the laboratory chemical wastes, solvents, dusts,
sludges and slag reported are listed in tabular form in Table 2-l.
Although the quantities reported may have been as low as twenty milli-
liters, we have included all substances found in order to develop a
conprehensive listing. Quantities of the specific waste categories
that are generated at the facility will have great influence on the
optimal methodology to be used for the transport and disposal of the
residues. In order to provide the proper perspective, Table 2«2 lists:
the waste streams (and volumes) in the order of volumes generated.

Table 2-1 is based on statutory definitions proposed by the regu-
lations now being pramlgated by the UeS. Envirommental Protection
Agency. Upon determination or assigmment of the probable hazard class
(using handbook data) of the residues, a suggested processing and/or
disposal technique is indicated. The management alternatives are se-
lected on the basis of the waste parameters and the system which will
be approved by the cognizant enforcement authorities. Some laboratory
chemical wastes exhibit more than one hazardous feature and (in this
instance) a judgement was made to select the processing or disposal

method most suitable for the multiple hazards.



- LT(‘-

T o Laad
WASTE SUBSTANCE Todte L IS Kool Matar | Btoace. Toxig, | Frotrost | Xoclners |pspoga) Hemarks
Acatona, CH400CIy X - - - - - - X
Acatonitrile (mathyleyanide) X X * - - 7 - X X LDg= .2 mp/L  ELTMINATELLL
Alecohnl, Ethyl CHyCHaOH X - - - - - [ X
Alcohol, Hathyl CH40H X - W% - - - - - X
Aleohol, Isopropyl X - - - - -~ - X
Alunina  Ala03 - - - - - - - X May ba carcinogenic inhaled
Aluminum Sulfate (Alnm) Al,(50))q - - X (wet) - - - - X Uncontaninated (no arganics)
Ammonium Hydroxide NH)Ol - X X (uat) X - - - X X Neutralize if nacessary
Ammonium Swlfide (MH),)nS - X # | X (wet)] X - - X X X On DOT Poigon Liat
Banzens Cglig X - - - ? - X X
Banzene Thiol (Thiaophenol) CgHgSH - - - - - - X X X Tuman LDg=2.6 mg/l gg{ggn"n':
2~Benzyl- 13 ? X
Benzyl-igothourea Hydrachloride - - - - X ? X X b4 LDen=8.L mp/).  POTSON
Banzyl Marcaptan(Alpha toluenathial) - - - - - ? X X
Borie Acid ' - - - - - - - X .
Butyl Chlerido (1 Chlorbutane) X X - L - - X X X Wil releaso chloring-burned
1-Butane Thiol (n Butyl-mercaptan ) X X - - ¥ - X Y X
Cadmium Sulfide - - W - - - - - X X
Calcium Carbonate CaC0y - - - - - - - X
Caleiun Chloride GaGlo - - - - - - = X
Caleiun Hydrixide (lims) CaOH - - X (wet)| =~ - - - LS
Carbon, Spent Activated - - - - - - 3 ? X Dapends on contaminant
Carbon Disnlfide X - - X ? - X ¥ Noleasss toxie fuma on burn,
Carbon Tetrachloride - - % - + X ? X t On Controlled Swbatance List
Chloroform - - - - - - X X X
Coal Dust. - - - ? ? ? ? X X Insufficient Data
Conl/0il/Catalyat, Mix ? ? ? ? X Ingufiicient Data
Coal/011/Surfactant Slurry - - ? ? ? ? ? X Inmuffictent Data
Conl Derivaed Liquids ? ? ? ? ? ? ? X Insufficient Data
Cyclohexane X - % - - - - - - X

Table 2-1 PETS Iboratory laste Listing, Hazardous Classifications and Recommanded Disposal HMsthedelogy.
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WASTE SUBSTANCE

Corrosd Tox.

B
Bioacc.

[4]
Toxic
Org. Fr.

Pretreat

Incinar.

Land
Disposal

Hemarka

Dicahydronapthalens (Dacalin)

?

X

Dichloromethane (msthylens chlor.)

X

Dicyclopentadiene

X

Dimethylene Trismine

LDgn=.0L mg/1 ELIMINATEL1L

Dimethylgloxime

-~

0] e

Bthanol (Grein Alcohol)

Ether, Petroleum (See Benzene)

Ethyl Acetate

PeCly

Ferric Nitrate Fe(NO3)4

Fluorocarbon (Chloropents fluorvethane

Formaldehyde (Formalin)

Freon TF

M e e ]

1~Heptans Thiol

Rsactive. Caution in handling

Heptadecanol

Hioptans (leptyl Hydride)

2,h-Hexadienal

Hexane (Hexyl Hydride)

Hydrochloric Acid

Hydrofluoric Acid

ra

Isooctane(2-methyl heptane)

Kerosene (Ultrasene)

Lithiue Alushydride (in ether)

Use Caution in Burning

Lithium Borohydride

Use Ceution in Burning

Magnesium Chloride

Mercuric Sulfide

Methanol

Table 2.3 Facility Waste Listing, Hazardous Classifications and Recommended Disposal Methodology (gontinued)
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I n c T )i B 1] Land
VASTE SURSTANGE Ignit. | React. |Corros.] Toxie | Mutag. | Blosee. | Toxdec || Pretreat| Inciner.| Dispossd Tamarks
{inn,. Mat Orj1. Fr,
1~mathyl napthaleng Gynll7CHy - - - - - ? - 3
Msthylena Chlaride{Dichlarmathylene) - - - ~ - X X X On EFA I'riority Chemleals list
n-Butyl Chloride (earbinyl) X o - - - - X X
n-Capric acid (decanoie acld) - - % - - - - - b3 Odoraus
n~Butyl Amine (1-aminobutana) X - - - ? " X "
Hitric Aeid - - x - - - - 'Y Nantralizo
Mitromothenn - X # - - - ? - X Highly Reactiva-Segregate
0il, Compressor - - - - ? ? ? X By Statute-0ils are hazardous
011, Fuel - - - - ? ? 7 X Soe Abovo. Impurities toxic
0il, Pine - - - - - - - X Non-petro. bagse not includad
0il, Pump - - - - ? ? ? X Hazar. by Statute
011 (Cc-Cyq) - - - ~ 2 ? ? X See_Above
011, and Tar - - - - ? ? ? X See Above
QOctano X X % - - - - - X
p~Chlorothiophenol (Chlor. Phenol) - X(fumoy) - - - - X X
Pantena X L (heated - - - - - X
Perchloric Acid - X - - - - X Segragate-Oxydizer
Phanol CgHeOH - X - - - - X X X On DO? Poigon B Liat
Phenyl 2-thionyl Ketone - % (heated - - - - X X X Potent, Polson
Phenothlazene Cy,HotS - X * - - - X X X
Phoaphoric Acid - X (heated X - - - - X X Hsutralize
Phoaphorous Pentoxide - X X - - - - X X Neubralize
Potassium Chloride - - - - - - - A X T
2-Propanol (Propyl Alcohol) X - - - - - - X
Pyridene X X - - - - X X
2~Pontanol (mathyl propyl carbinol) - X w - - ? ? X X
Quinoline - X (heated - - - - X X X
Sodium, Matal - X - - - - - X X |Highly reactive in uater

’ Table 241 Facility Waste Listing, Hezardous Classifications and Recommended Dizposal Mathodology (Continued)
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WASTE SUBSTANCE Ignit. Ra:ct.. Cor(z:'oa. ToIic Hu:lg. Bioscc. Togic Pretiaat | Inciner. m:z:u Romarks
Heoa Mot ria Fre

Sodium Borohydride (Powdar) NaBHy X - 2 - - _ It
Sodium Hydroxide - X X - - - - X X Neutralize
Solvent, Hyflash X 7 ~ - ? 7 ? X Impurities determine toxicity
Solvent, Degreasol X - - - 7 ? ? X See above
Solvent, Cleaning Nary 40 X 7 - = - ? ? ? Sae mbove
Sulfuric Acid - - X - - - - X X Neutralize
Tetrahydrofuran (ether) X X - - - - - X May form unstable peroxide
Thiobenzanilide - X = - - - ? ?
Thiocresol —- X = - - ? ? ?
Thiofuran X X = - - - ? - I Reactive-Care in Burning
Thiophenol (Phenyl mercaptan) - X % - - - - X X LDgy=2.6 mg/1l ELIMINATELL
Thioxylenol CeHesy X X = - - - - -
Toluane (methyl benzine )CgH CHy X X w - - - - X X
Trans-2-Butene X X = - - - ? X ;
1-2-} Trimethylbenzins - - - - 2 ? - X ({pseudodocumine )
Tri-sodium phosphats - - c - - - - X 1 Neutrslize
Iylens X X =« - - - - X I

OTHER VIASTES

X

Flyash - - - ? ? ? ? X Depends on the impuritiea
Slag - - - ? 1 ? ? X See Above
Lime Sludge - - - ? - - ? X Depends on impurities
Coal Conversion taste Water - - ? ? ? ? ? X Ses Above

Process Char - - - ? ? 2 7 See_Above
Coal Conversion Solid Wastes (Char) _ - - - ? 2 2 2 L Depends on Inpurities
Liquefaction Residues 2 ? ? 2 ? ? 2 L See Above

Table 2-1 Facility Waste Listing, Hazardous Classifications and Recommended Dispisal Mo

thodology (Continued)




GALIONS
1. Ol (Iubricating) eecececsssccecesscascssoosscss. 5000
24 Gondensate Water—ﬁntreated ccosececetcsscoceses SO0
3e coai-o:tL SlurrieSeeescssecoccscesescsccsccassa 2500
e  CoZl FileSoesesecsesoeacesssosescasosssssossecs 2000
Ee Slas,a.,,,.,.......e.o.........,;..o......e...o. 2000
6o  Gozl Ligquifaction ProductScessscesccecesscccsss 1950
7«  Flyash and CheTecessccccecocsasssesasosonscsace 1500
8.  Acueous Sclutions (md;teminate).,...,..m.m 750
90  Oil and Water EmilsionScscececescsescsescsvssos OO0

10, Organic LE‘bOI’&'hOW SolventSceseceescescsccesconce 550

Nobe: Mixed Leboratory Chemicals - 2750 gallon capacity (55 gailom
drums packaged with absorbents).

Teble 2=2 Pibisburgh Energy Technology Center Waste Streams
Processed by Disposal Vendors in FYi978. (22}




The inventory conducted at the Pittsburgh Energy Technclogy Center
reported one hundred and seven (107) different residues that could be
defined in the hazardous waste perspective. Many of the wastes are gen-
eric or generally described materials such as oils, coal/oil/catalyst,
solvents, slags, flyash and sludge. Analyses may be necessary to fully
characterize these substance for the purpose of rationally choosing a

management plan.

A. Ignitable Wastes -Some thirty four (3L4) of the reported residues ex-

hibit the characteristics which classifies them statutorily as hazardous
wastes due to ignitability. Most of the substances are liquid hydrocar-
bons generally derived from coal chemical processing. Most would be
amenable to mixing with each other to enhance the opportunities for bulk
handling. There are some solid wastes included in the list, but the vol-
umes generated are quite small and can be packaged or dissolved (with

organic waste solvents) to enable agglomeration into bulk quantities.

B. Reactive Residues =Thirty-six of the reported laboratory chemical

wastes would be considered reactive under the proposed federal regula-
tions. The material may be reactive in the presence of oxidizers, when
exposed to acide or strong alkalais, may generate fumes when in contact
with water, or when heated. The waste may exhibit strong axidizing
characteristics. All of the above circumstances were considered in the
classification of the residues listed in Table 2~1. More detail regard-
ing reactivity could be included in an individual waste data sheet (see
Figure 2~1) to be developed for a comprehensive solid waste management

plan.

Many of the indeterminate wastes cannot be identified in this




ACETOHE
I, Identification:

Camodity Sefety System Noo _ 0057 NIOSH Idsting AT,31500

Cherdcel Name ACETCNE CAS No. Q0004761

Holecular Fommla MOFMM: 0~C3-H6

Chemical Synonyms: AGETON (Germen, Dutch, Polish) # ACETONE(DOT) %
DIMETHYLEKETAL + DIMETHYL, KETONE % KETONE, DIMETHYL *
bete~KETOPROPANE + METHYL KETONE % 2-FROPANONE #*
PYROACETIC ETHER

Il Hapard Classificzbtions

DOT : Fiarmeble Idquid, Lebel:Flammeble ILiquid, Ezempiions and packing-
Exempt from specification packaging, marking, and labeling re-
quiverents if packed in metal conbainers not over 1 quart capacity
each, or in combainers nob over 1 pint or 16 cunces by weight each,
both packed in strong oubtside containerse

Degres of Risk: Serious due to flemmsble material and can injure through

breathing or bouching. Acebons is narcotic in high cone
tretions, In indusbtrys no injurious effects from its
use have been reporved other than skin irritation and
headaches from prolonged inhalation. |

Precautions: Keep awey fram heabt, sparks, open flames.
Avoid breathing fumes and vapors.

First Aid: Immedietely flush skin with plenty of water. Flush eyes with
weter for abt least 15 mimubes.

Denger of Fire: Can be ignited &t almost any temperature.

Control of Fire: Use Y“elcochcl! foam, water mzy be ineffective orx increass
danger.

Stability: (Reactivity) Cen react vigorously with oxidizing meteridls.

Teedty: Lowest Published Lethdl Dose (LDLo):50 mg/kg -Orel Human
Orzl Rzi ID50 3. 9750 mzfkeg.

Processing & Disposzl: First Cholce: Incineration (with flue gas scrube)
Others: Deep Well Injecticn.

Recycle Potent.:Can be distilled and recycled. Economics: Nob Feasible

Figure 2-1 Sample Data Shest for Hazardous Chemical Wastes =General Data
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CSS=Carmodity Safety System
CAS=Chemical Abstract Service
MOFM=liolecular Fomula

WASTE MANAGEMENT DATA SHEET

A, IDENTIFICATION: GCSs # NIOSH Listing

CAS Noe Chemical Name MOFM

Chemical Symorgym:

Be Mixed Waste:= (Liquid, Sludge, Solid) Major Constituents:

EPA Hazard Classification Certified By

Ce Storage: Cods Location

DOT Container (5 gal., Drum # )

SPECIAL PRECAUTIONS

D. TRANSPORT: Labeling Identification
Manifest Signed By
Contractor Contre Signature
Removal Date

Permit No's(for treatment and disposal)

E. ACCIDENT PLAN: FIRE PROTECTIVE MEASURES

Explosion
Spills

Figure 22 Sample Data Sheet for Hazardous Wastes-Operations
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category because additional date regarding the constituents and their

fractionel meke~up of the total waste is required to determine the pobt-

ential rezctivity of the residus.

C. GCorrosive Wastes -Fifteen (15) corrosive wastes are identified by

using text book informztion on the residues generated at the Center.
Most of the tabulated substances listed as corrosive included laboratory
waste acids (disposed of mainly through the laboratory drainage system)
and alkaline chemicals, Some organic chemicals avs also corrosive, 5ﬁt
they would also be categorized as hazardous due to igniteble or resactisz
cherzcteristics. Quantities do not appear to be a factor at the Center
in the management of corrosive wastes, howsver the inventory may have

missed some larger waste sitreams.

De Tozic Westes =Estzblishment of toxicity criterz by implemention of the

prescribed toxicant extraction procedure is simed at toxic heavy metal
ions dissolved in the waste material. Most likely candidates for this
classification would be the inorganic chemicals listed in the inventory.
Aporoximately ninety percent (90%) of the wastes (by weight) generated at
the feeility fell into this group. The fiyash, slag, and sludges from
wastewater treatment may all be defined as toxic (hazardous) dus to char-
acter of the extract obiained by using the mandated testiprocedurss. It
is extremely importent to make an assessment of heavy metal leaching from
the fiyesh and slag generated by the coal conversion processes. This is
eritical as the disposal requiremenis are vadically altered and the costs
of proper managemeni may be increased by one or two orders of megnituds,

None of the inventoried substances can be categorized due to lack of datz,
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Some chemicals reported at the Center are on the lists (EPA) of
substances that have displayed a high level of mutagenic activity. Muta-
genicity testing would be needed to definitely establish the hazardous
nature of the specific waste streams involved as they may not be pure
chemicals. Three chemical wastes were found to have some reference to
mutagenic or carcinogenic potential in the literature. Most mutagenic
substances are organic or orano-metallic materials. Some active mutagen-
icity characteristics has been reported for the polycyclic aramatic hydro-
carbons (PAH), benzo-a~-pyrene being the most ubiquitous species. This
compound has been analyzed in solid and liquid residues from coal conver-
sion processes. A program to provide data for mutagenic assessment of
the high volume waste streams would be of great value in determination of
required treatment levels for the solid wastes generated at the Center,

Bioaccumulative aspects of coal chemicals are documentated in the
literature. Many of the derived coal chemicals are long chain polymers
which would theoretically give a positive result in the suggested test
procedures. Consequently, some measurements should be carried out on the
more significant waste streams (criteria is volume) to establish or rule
out this hazard in the perspective of waste management at the Energy
Technology Center.

Of serious consequence to any formulated management plan for the resi-
dues generated at the Center is the statutory hazardous waste ruling due
to toxic organic fractions. Following the proposed calculation procedure,
thirty-one (31) of the reported laboratory chemical wastes would be de-
clared "hazardous" depending on concentrations of the chemical in the
toxicant extract. Since most of these chemicals are in the liquid or semi-

solid state, and the procedure dictates their inclusion (all the liquid
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fraction bscomes a part of the extract) in the sample to be analyzed
for classification, it would appear that the concentration limit of
ans mg/l would be excesded. The unknown neture of twenby-two of the
entries in Table 2-1 is alsc of some concern. The chemical kinetics
of the undeterminate materials should be of some interest as their in-
fluence on potential environmental impacts and subsequents managemend
costs can be significant.

One aspect of this category is that it serves to acquire a rezlie-
zation of the potensy of some poisons appearing on the list of residues.
Four weste chemicals with a caleulated LDz of less than 2.6 mg/l appear
in the tzbulation. Acetonitrile, benzens thiol, dimethylene triamine
and thiophencl should be eliminated from the laboratory sh_elves.‘ If
the chemicals are sbsolutely required for the research operations, 'bhg-:»n'
extrams care and warnings over and sbove poison labels on the botiles
should be implemsnted. Any proposed menagement plan should develop &

control mechanism for chemicels of this typeo
2.2 Waste Management - STORAGE

Menagement of the solid residuss resulting from ongoing operations
et the Pitisburgh Energzy Techr logy Center must include some storage
management procedures. This is necessary to implement a system that
mirimizes environmental pollution and does so at 2 reasonsble coste
Sefe and efficient practices must be designed into the system. Hendling
and storzge of spent laboratory chemicals in their myriad of forms and
hazards must bz addrassed. The management of the bulk wastes produced

&t the center mey be of grezter importance from a cost effective view,
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Ae. Lazboratory Wastes -Storage

Some segregation measures must be utilized to furnish a safe and
efficient system of storage of laboratory chemical wastes at the
Center. The general groupings for segregation purposes and ultimate
processing include: flammables -~ liquid and solid residues aggregated
to facilitate bulk transport and incineration or processing whether it
takes place on or off-site; reactive chemicals - oxidants and highly
reactive (explosives, heat sensitive materials, water activated) chemie
cals; ‘toxic chemical wastes (that are not reactive or flammable) with
heavy metal fractions, mutagenically active constituents or toxic org-
anic substances which render them hazardous; corrosive liquids - weak
and strong aclds and alkalals which may also be reactive with other
chemical wastes to create highly taxic fumes on contact; and non-haz-
ardous bulk and containerized wastes. Resource recovery is an alter=
native that should be assessed due to the potential enhancement of
the option if segregation is practiced at this phase of the management
cyclee.

le Flammables =~(2) Liquids-liany of the hydrocarbons listed as labora=
tory waste chemicals are considered ignitable by statutory definition.
Heptane, octane, benzene, etc. would be included in this category. The
alcohols, benzenes, and hydrocarbon liquids can be cambined in a single
bulk container. It is advisable to deterrine the compatibility of the
liquid wastes in question by testing with mimute quantities of each
fluide A small sample of the flammable waste (5 ml. or less) and the
already agglomerated liquid should be cambined in a well ventilated
and flame free area (or under a laboratory hood in a metal crucible).
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Carbinetion of this group of liquid wastes in 55 gallon drums with
storzge in 2 cool, well ventilated area (until pickup by the disposal
contractor) is a wvieble storage technigue. This protocol will furnish
the economies of bulk handling (if volumes generated are sufficiently
larze, instealleation of an oubside underground storage tank with capacity
ranging fram 1000 $o 3000 gallons mey be justified) and the opporbunity
to regover the heating value of the materisl in a fucl blending operz=
tione It will 2lso raduce the cost of processing (incineration is the
disposal process of choice) as the ingineration progcess will be self-
susteining and will not requive auxdliary fuel. Transport and disposal
costs can be reduced to one~third to one-half of that of smell volume 1ot
PIO CESSinge

(b) = There ars only & few solid flammsble wastes involved in the
Center!s operztions. Agglameration of sdlid flammable waste matberiels
is not so attractive 2 technique (as with liguids) as the possibility

of mixing two reactive wastes is greater. A btesbting program to de-
ternmine reactivity of the various flammeble solid waste streans may be
nccessary, bub this program is nob feagible ab Brucebon urless
larger volumes of this type of residue are genersbed, Solid flammeble
wastes zﬁusi: be containerized separately in agcordance with U Se Depart=
ment of Transportation reguletions, and Factory Mubuel requirements.

Due to the very small quantities involved at PEIG, scame thought should
be given to the possibility of ligquifying the sclld flammsbles by mixing

with the weste scalvents to combiné them into one waste stresm.

2. Reactive Chemicals =Some highly reactive axidizing agents msy be
included smong the lsboratory waste chemicals reported in the facility

inventory. HMain groups of chemical oxldizers are listed in Table 1-1



under group 7=Ae Oxygen will be released by these substances to enhance
the potential for cambustion. Other chemicals may be especially reactive
when combined with the oxidizers. This class is identified in Table 2-1
with an asterisk in the reactivity column. Overage ether (kept on the
laboratory shelf for an extended time period) may break down to form

unstable peroxides which could detonate on exposure to vibration, shock,

or heat. Development of a detailed data sheet (see Figure 2-l) for each
chemical discarded from laboratory operations could be a valuable tool
in devising and maintaining a safe, efficient hazardous waste program

at the Technology Center.

Storage of spent chemicals at the Center must be planned with this
particular hazard in minde Segregation of mutually reactive chemicals
must be practiced to minimize the danger of explosion, fire and gene-
ration of toxic fumes. The storage area must be well ventilated (to
prevent accumulation of taxic or reactive fumes, kept cool and located
in a relatively isolated setting.

3¢ Corrosive Materials: Strong acids and alkali (although both are
corrosive) should be kept separated to preclude vialent reactions which
accanpany their combinatione Most import is the use of proper containers
(corrosion resistant to that particular chemical) to prevent accidental
leakage during the storage phase of waste management. The hazardous
waste inventory did not pinpoint large valumes of acids and alkalis

at the Pitisburgh Energy Technology Center. This finding should be
double~checked (especially in the program project areas) as this class
of waste is almost ubiquitous. Proper labeling ad close supervisory
control of the storage area will be the most effective tool for insuring
safe handling of this type of waste.
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L. Teoxic Chemicel Wastes- This class of materials usually does ot
exiribit the hezavds described sbove. Consequently, storege restrictions
nzy be less stringent with regard to these residuss. Conbainerization
will be the most likely method used for isclating and stoxing the lzbo=
rebory chemical wastes. General storage requirements which follow will
cover this class of meterials., Identification ard Jabeling of the wide
renge of materials and thelr specific hazard classification is an ime
portent component of any comprehensive golid waste mageﬁen‘h plan

implemented at the Pittsburgh Energy Technology Centere

Be. Process Wastes-Storage

The indeterminate wastes which may be classified in the toxic waste
category (slags, char, flyash, sludges, etc.) will not usually be sbored
with the other chemical wastes. Volumes generated will call for other
design concepts in the storsge phase. Sludges should be stored in spe-
cially designed conbainers which facilitate loading into transpord
vehicles, llany container types (closed vessels-tenk, lesk-proof open
boxes and drums) are availsble and will be selected to provide opt:’im
service depending on the physical and chemical properiies of the residue.
Flyash, char and slag are nob usually containerized. Smell volumes are
discharged directly inbo the open bax container in which they will be
trensported off-site for disposale ILarger volume becames a function of
the generating procéss and disposal techniques. This group of waste
materials will be stored on=site in lagoans or impoundments.which ach
as the dewatering unit as welle, If vacuum filters or other dewatering
devices arec employed as a part of the process, the dvy (or relatively

dry) residue is stored in open piles. Contrdl of run~off end discharges
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(which mzy need further treatment) must be considered in the design

and construction of proper storage areas.

If the slags, chars, and other solid residues are detemined to
be non<hazardous (statutory definition), they will still be subject
to the same storage design requirements as the taxic bulk material.
Discharges fram the storage pile would need to be controlled, but may
not require treatment. Hydrological isclation may be a prerequisite of

the storage construction in the case of toxic substances.

Ce General Storage Considerations

Bstablishment of a central chemical waste storage area should be
considered at the Pitisburgh Energy Technology Center. Typical design

and operational procedures to be incorporated in the activity include:

1. Ihe chemical waste storage area should be located in a separate,
renotely located building to minimize damage from potential violent
reactions and fires.

2+ The building should be adequately ventilated to prevent accumlation
of twde and flammable vaporse.

3« Chemicel wastes must be stored in a controled arrangement with poten-
tial reactivity in case of accidental mixing as the main criteria. Each
of the listed chemical wastes in Table 2«1 should be coded on the
operations data sheet for storage proximity compatibility. A general
guide that may be useful is the partial listing (chemical classes
relavent to those reported at PEIC) of the U.S. DOT Loading and Sterage
Chart of Hazardous Chemicals tabulated in Table 2-3.

L. The laboratory chemical wastes should be packed and stored in
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Group Claszification & MNumber 10 1. 7 12 13 W 15

Tlarmable licquids or flammable 10 - - - - X -
gasesy Tlammable liquid or
Iflammable gas 1labelecesscacesns

Flarmmable solids or oxidizing 1L - - *x - X -

materials; Flammable solid,
oxidizer, or organic peroxide

1abel‘....O..O.‘..l‘.l‘.....‘

Corrosive liquids; Corrosive 12 - ' - - X -

labBleessocsecossssocssssecae

Nonflammable gases; Nonflam- 13 - - - - - -
mable gas labelecvessscssscce .

Poisonous gases oy liquids, in ¥} X X X - - -
cylinders, projectiles or bombs,
Poison gas labelescceesessscaneo

Radioactive materialSescscescas 15 - - - - - -

The above table shows the hazardons mabterials which wust nobt be loaded or stored togethere.

The lebter X at an inbersection of horizontal and vertical. colums shows ‘bhat those arbicles must nob
be loaded or shorad ‘bogether, for example: TFlammable liquids or gases should nobt be Lloaded or stored
with poisonous gases or liquids.

. 3% Unless loaded in opposite ends of car, corrosive liquids must not be loaded with flammable solids,

oxidizing materials, except that shippers loading carload shipments of corrosive liquids and flammable
solids or oxidizing mabterials and who have obtained prior approval fram the Department may load such
materials bogether when it is known thal the mixture of canbenbs will nob cause a dangerous evolution
of heal or gas

Table 2-3 Loading and Storage Chart of Hazardous Materials. (7)




containers complying with U.S. DOT specifications. In this manner,

they will be ready for pickup and shipment by the contractor, thus
minimizing preparation and demurrage charges.

S5e¢ Placement of acids, solvents, or chemical wastes in breakable
containers should be arranged for minimum probability of accidents
ie.e. Store glass containers close to the floor. Shelving and arrange~
ment of the storage area must be designed to prevent and eliminate
poor handling practices as much as possible.

6+ Access to the storage area must be rigidly controlled to avoid or
prevent poor management practices. Central authority by delegation of
responsibility for operation of the storage area should be implemented
to insure success of the selected management plan.

7. A running inventory of waste materials and their location in the
storage area shonld be maintained.

2+3 Waste Management - TRANSPORT

UeSe DOT regulations (J) are used as the primary instrument to
control the movement of hazardous wastes fram generation point to
treatment or disposal location. The statutes are comprehensive in
scope, ranging fram packaging requirements in great detail to design
requirements for railroad tank carse Design criteria mandated include
safety precautions for protection of personnel, selection of materials
of contruction of containers, transport vessels and storage units. Pro-
tocol for compliance with DOT regulations is outlined in Figure 2-3.

The laboratory waste chemicals are packed in drums (filled with
vermiculite) which are fabricated to DOT specifications. Small quane

tities of spent chemicals are usually kept in the original bottles and
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WASTE CLASSIFICATION Check Iisting (CFR=ULQ Sece 172.5
Proper Shipping Weme T - { for DOT Classification of Materisl
15 Classifications

v v _
FOR BUIX SHIPMENIS Pollow Packaging Specifications
Determine Container Reguirements for
(L19CFR Sec. 173) Packing for Shipmend
(LOCFR Secs 173)

|

FOLLOY LABELING REQUIREMBITS
cn

Package or Conbsinse

STRICT ADHERENCE REQUIRED!

Determine Restrichions on Garriers
(Adr Snipment, Reil Express, Etc.)

Part 172 - Liste hezavdous materiels shipping nemes of 21l meteriels
subject o CFR=LS)o

Part 173 - Covers regulations perbaining o Sh:.ppers (PETC) o
Sube ae Class:.f:.ca'blon, mebor carrier regulations. -

Preparation of articles for transporiziion.

b. Explosives

¢s Flammeble, combustible and pyrophoxic liguids.

do Flammsble solids and odidizing maberials.

€o Gorrosive materialso.

f. Campressed gases.

go Polsonous materidls, etidlogic agents and rgdicactive
natericls.

h. Mexking and labeling of hagsrdous materizls,

Figure 2=3 Protocol for Use by PELC o Comply with DOT Regulations,
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and cans and stowed in the metal drums. The individual containers are
cushioned by the vemiculite, which acts both as shock absorber to pre-
vent breakage and as a fire retardent absorbent (in the case of leakage
of flammable liquids. Care and judgement must be excercised in selec=
ting the waste chemicals to be placed in the same transport drum.

Liquid and solid wastes in drum (5, 30 and 55 gallon sizes) quanti-
ties should be stored and shipped in the approved container for that
particular class of waste. Accumlation of truck load lots (78 drums)
is necessary to take advantage of discounted transportation chargese
Proper labeling and identification are imperative as punitive fines are
levied for violations of the DOT regulationse.

Bulk wastes generated at the Pittsburgh Energy Techmology Center
are transported in the appropriate vehicle- tank truck for liquid
wastes; opew or closed truck bodies which are leakproof (for sludges)

for the solid wastes. Transport distances became critical in the
econonic sense when carrying large masses of waste materials from one

location to another.

2.4 Waste Management - PROCESSING & DISPOSAL

The final component in the waste management chain embodies pro-
cessing (if necessary) and ultimate disposal. Becalse there are only
three final sinks for the constituents produced during the coal con-
version process- air, water and land - this phase of the system esscn-
tially redistributes the wastes to each of them.

Some processing alternatives will change the chemical nature of
residues to an end product which is no longer toxic or polluting. One

example is that of the reduction of cyanides (a highly potent toxic

b6



chemical) to carbon and nitrOgen by chemical reactions of hyperchlori-
netion, Other treatment techniques include volume reduction (and redis-
tribution) such as incineration which reduces the volume of liquid or
solid wastes by rapid oxidation (combustion). The combustion products
are redirected to the a2ir sink, mainly in the form of oxides and water
vepor. Very little solid residue remains when burning liquid wastes.
Residues from the combustion of solid wastes may present greater envir-
mentzl problems than the originsl material.

Industrial wastewater treatment employs processes which include
chemical reactions (in the treatment for heavy metals) to concentrate
the toxie fractions into forms which are insoluble in water. The pre-
cipitate forms = semi-solid and the surpernstent (water fraction) be-
comes a trected effluent. Lime or soda ash neutralization of zcids
which contain high concentrations of heavy metal ions in solution is
one exsmple of this category. Other unit processes include biological
treatment which utilizes bacteria (usually in an asercbic pathway in
order to take advantage of higher removal efficiencies) and air or
oxygen to enable bacteriel bicta degrade the organic contaminents in
industrial wastewater.

Direct land disposal techuniques mey be satisfactory in the menage-
ment of some residues generated at the Center. Sanitary landfilis with
daily covering of deposited residuals with soils is not really appli-~
czble to the undeterminate wastes expected fram cozl conversion processes.
However, specially enginesred facilities (with pfevention of feleases of
toxic substances to the water mediz as the primary design criterion) may
be adequate in protecting the enviromment and public health. Adequacy

is highly dependent on physical, biological and chemical characteristics
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of the particular wastes (chars, flyash, slag, wastewater treatment plant
sludges). Phenol attenuation (and other similar organics) by selective
organisms in biologically active soils may be an attractive and economic
alternative for processing of some high volume wastes which have as much
as ten percent organic fractions. (23)

Chars or residues from combustion processes (flyash and bottom ash)
which are usually made up of $9.5 percent inorganic compounds may need
pretreatment prior to disposal using a land sink. Stabilization if it is
in a thixothropic sludge form (flue gas desulfurization wastes); chemical
fixation to render the heavy metal fractions insoluble and prevent leach-
ing with release to the water sink are two management alternatives.

Encapsulation of the pollutant with a counteracting material as part
of the land disposal concept is also a choice. The counteractant may be
crushed limestone which may keep any water discharges low in heavy metal
ions. Man-made material liners and natural clay materials may be con-
sidered to act as ahydrological barrier between the waste and groundwater.
Again, all of the alternatives indicated are influenced by the nat-
ure of the residue. Consequently, the importance of determining the
character of the large volume waste streams resulting from coal conver-

sion operations becomes critical to the econonic feasibility of the

conversion process itself.

2.4.1 Chemical Processing

Due to the very small volumes of highly toxic wastes generated by
laboratory activities at the Pittsburgh Energy Technology Center, this
option does not appear to be one of the choices open to the decision-

makers, As stated previously, these reported toxic chemical wastes
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would be candidates for chemical destruetion, but the quantities indi-
cated are very small, Elimination of the substances from the laboratop
or dispaitch to a2 disposal contractor who uses a centralized treatment
facility is more feasible, Acetonitrile is the only residue from the
leboratory that fits this category. A&11 of the highly toxic chemical
wastes generated by this particular lesboratory ars combustible thus
neking controlled incineration (with gas cleaning auxiliaries) the

processing and disposal choice.

2.h.2 TInecinerztion

This processing (or disposal) alternative is the most promising
for proper managermant of most of the waste laboratory chemicals,
Table 2-& contains a list of the reporbed laboratory weste chemicals
in which incineration is the recommended management option. In some
instances the unit will need gas scrubbing devices due o air pollu-
tants released during the corbustion process.

Of the meny types of industrial waste incinerators availeble, two
basic designs are applicable to the residues being considered, rotary
kilns and ligquid injection umits. Rotary kilns employ large horizon~
tal or slanted chambers which robtate as the waste is burned inside. The
slowly rotating cylinder provides tumbling action to improve efficiency
of complete corbustion of the solid or liquid wastes. The technology
for this type was adaspted from lime and cement processing operations.
Most organic wastes in solid, semi~-solid (sludge) or liquid form can
be handled. Residence time in the kiln can be adjusted from several
seconds to hours to assure complete destruction of some highly toxic

pesticides and pollutants. Combustion temperatures rangs from 1500°F
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] Potent. Combustion Products
HCL/ Heavy
Chemical Waste COClp | SOy | NO, | Other | Metals | Other Criteria
Acetone
Acetonitrile X
Alcohol
Anthracene
Benzene (2)
Butane _ (2)
Butyl Mercaptan X H,5 (1)
Butyl Phenol
Carbolic Acid (Phenol)
Carbon Disulfide X (1)
Carbon Tetrachloride X Cl, (1)
Creosote (Coal Tar) (2)
Cresol {(Cresylic Acid)
Cyclohexane (2)
Dichloromethane X ) (3)
Dicyclopentadiene (2)
Dimethylamine X (1)
Ethane (2)
Ethanol
!

(1) Controlled incineration of materials acceptable if equipped with a

scrubber, catalytic or thermal unit to reduce NOy, or SOy emissions.
(2) Incineration of concentrated materials and dilute organic mixtures

is acceptable.
(3) Incineration acceptable -preferably after mixing with another com-

bustible fuel; a scrubber is necessary to remove halo acids produced.

Table 2~} Technology Center Selected Chemicals-Incineration Recommended, (17
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Potent. Combus’c.ioﬁ Products
HGL/ Heavy

Chemical Waste COGiz S0, NO, | Other | Metals | Other Criteria

thyl Acetzte : (2)
Formaldehyde

- Cl2

Freon X HF (3)
n-Heptane , . {2)
Hezene ' (2)
Isopentane _ (2)
Methanol
Methyl ¥ercaptan X HyS (1)
Nzpthalens (2)
Nitromethane X (1)
n-Pentane (2)
Fhenols
n-Fropyl Alcchol
Propalens ' (2>
Fyridene ' X (1)
Quinons . Needs Dm=ll
Toluene (2)
Iylene (2)

Note: Partizl tzble teken from reference (18)

Tzble2<h Selected Chenﬁcals—lncinerat;‘.on Recommended (Continued) (17)
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to 3000°F, This type of incinerator can process all cambustible and

non-cambustible liquid and solid wastes generated at the Center. Units
are manufactured to handle 100 lbse/hr to 4000 lbs/hr. Reported capi-
tal costs for the incinerator are $2500-$10,000/daily ton.(19) A sidd-
mounted rotating kiln incinerator is available for transport to the waste
generating site.

The other cambustion unit of interest is the liquid injection unit.
Inis type of incinerator would be the most likely choice for the Center
based on the laboratory chemical wastes generated there. The combustible
liquid waste is filtered and then atomized through nozzles to be injected
into the combustion chamber of the vertical or horizontally mounted
vessels An on-site unit for the Pittsburgh Energy Technology Center may
be viable because the variability of liquid wastes is relatively narrow.
A more or less uniform combustible residual fuel is available for heat
recovery to evaporate residues with low BIU content. Utilization of
waste heat for productive purposes is an atiractive side issue in the
present climate of expensive fuel supplies. The apparent limiting parae-
meter for the liquid injection incinerator is the rate of heat release.
A high BIU combustible waste cannot be fired at high flows, although
throughput of the unit can be increased if non-flarmable aqueous waste
streans are evaporated simultanecusly in the cambustion chamber.

If sufficient volumes of cambustible waste liquids are generated
at the Pittsburgh Energy Technology Center and regulatory enforcement
drives the contracted price for disposal to a high level, this option
(on-site incineration or a variation) may be a very feasible choice.
Management of liquid combustible wastes at two Energy Centers (Pittsburgh

and Morgantown) may be economically feasible at this time for a truck
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mounted portdble unit that can be operated ab both locations. A feasi-

bility sbudy to detexmunins the econcmics and constraints of a joint
effort by both facilities should be mounted, Cholces 10 be cansidered
include: (2) a2 skid-mounbted rotary kiln incinerabor for liquid and solid
westes,vhich is porieble and can be operated at both locations as needed;
(b) 2 liguid injection unit (porteble or stationary) without gas scrub-
bing capebilities; and (¢) a liquid injection incinerator (poﬁable or
stationary) with ges scrubbing capabilities in order to handle a wider
spectrun of vesidudls., In order to avoid maintenance problems ‘and use
ordinery perscmngl for opevation, it is recommendsd that liguid wastes
which generate hydrochloric acid, chlorine gas, or hydrogen sulfide be

avoidsd.

2olo3 Land Disposal

In the conbext of cozl conversion residues‘ and laboratory cherical
wastes, land disposal techniques can be classified as: (1) pretreat-
ment of the waste by dewebering, sbebilization, solidification@ leach-
ate atbemation; (2) ordinary landfill operations and comtrol; and
(3) Speciel landfill design for hydrological isclabion, encapsulation
in situ, codisposzl with abbenuating mechanisms, and biological reduc=

tlon opportunitiess

1. Waste Pretrestmsnt (2t disposal site).

Somz processes have evdlved for treaiting of hazardous solid wastes
prior to land dispossl. Major objectives of the processes are chemical
and/or physicel elberation of the sdlubility characteristics of the

waste to prevent release of heavy metel ions, permenent isdlation by




container encapsulation in non-biodegradable leakproof plasticse In
the case of sludges, if volumes Jjustify the economics, further de-
watering or separation techniques such as pressurized ultrafiltration
and centrifugation will be implemented for volume reduction (if the

supernatent can be discharged without further treatment).

(a) Chemical Fixation and Stabilization - This process generally is
accamplished by the addition of a fixative which will chemically or
mechanically bind the pore water in thixotropic sludge (such as FGD
wastes). Lime and flyash, calcined slag and lime, or a cambination
of lime, cement and bentonite are incorporated into the semi-sclid
residues The material will stabilize and solidify fram a pumpable
fluid to a soilwlike material in eight to twenty-four hours. The
reactions contimie over time with maximum strength and fixation occur=
ing in twenty-eight to forty dayse The final product exhibits better
leaching characteristics (lower heavy metal ion concentrations in the
extract)s The soluble bioclogical and organic fractions are not altered
to any great extent by the application of this process type.

This pretreatment may be required by the proposed EPA regulations
in order to prevent a hydraulic head on the impermeable liner, thus:
theoretically eliminating leaching of heavy metals through an imperm-
eable membrane. Chemical fixation is practical only where huge volumes
of semi-solid wastes are generated, heavy metals in soluble form are
present in the residue, and organic fractions are of no concern. Further
study of coal conversion residues are needed to assess this management
alternative. It may be viable in handling of chars, lime sludges fram

fluidized bed gasification, soluble salt residues fram magnetohydro-

dynamics research, and ashes which result from coal conversion processes,
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(b) Partizl Pretreatment - Some mechanisms utilized to avoid heavy

mebal leaching include adjustment of the pH and alkalinity of the waste
streame. For smeller quantiitiss of sludges and sclid wastes containing
relatively large fractions of toxic heavy mebtals (selenmium, cadmium,
lead, chromium, mickel and zing), dosing with lime or obther slkaline
materials mey be an effective solution. Disposing of the residues on

a2 bed of crushed limestone may further protect the water enviromment,

(¢) Leraiion of Orgenic Wastes = Temporary storage in a vessel which

is equipped with mechanical aeration capability may be a costb-effective
option in treabing some organic wastesS. The unit will a2¢b as an aero=
ble digester to biologically degrade organic fractions, This will be
successful only where esbtablishment of an efficient bacterigl population
is possible, Some problems mzy be inherent in this choice due to the
wide renge of orgsnic substences(which in themselves mey be taxic to

biota) in the residues generated at the Centers

(d) Permanent Container Encapsulation ~ Disposal of highly solukle

heavy metal residues and very toxic organic chemicals may be suitably
accomplished by encapsulating the container (box, pail; or drum) in a
non~degrading impervious material. This work has been extensively
studies by the UeS. Envirvonmentd Protschtion Agency (20). The toxic

and hazardous substances ave containerized and the overall container

is encapsulated in polyolefin plastics or fiberglass coats which are
chemical, shock and heat vasisbvant. OCosts for this process were esti-
mabed o be $6<15 per drum. As of this time, the encepsulation process is
nob available, but it does hold same promise for economic manage-~

ment of relatively smell volumes of highly toxic substancese



(e) ZEncapsulation in-situ - Disposal of heavy metal residues (which may

include the process waste streams at the Center) from coal conversion in
a crushed limestone capsule has been one technique approved by environ-
mental enforcement agencies in the past.e The limestone is placed com-
pletely around (top, bottom and sides) the deposited waste in layers

of one foolt or more. Any water moving through the alkaline limestone
will have a high pH and alkalinity, thus theoretically placing the
leachate in a pH range in which most of the heavy metals are insoluble.
Some calculations have indicated the limestone would provide sufficient
alkalinity to neutralize a normally slightly acidic groundwater for
almost 200 yearse. This technique is based on the premnise that good
operating conditions and faithful implementation of the design and
construction will prevail,

2, Sanitary Landfill Disposal

The ability of a sanitary landfill to fulfill the necessary needs
for preventing envirommental impacts is based on three critical factors:
(a) hydrogeclogical setting of the facility; (b) chemical and physical
characteristics of the residues processed; and (c) design and operation
of the site.

Optimal site selection is the one choice which exerts the greatest
influence on . environmental impacts and the cost of disposal. Unfor-
tunately, from an operational perspective, the optimal site location
is one in which there is the most campetition with other uses for the
land. Consequently, most land disposal operations are located by other
criteria l.e. political and social pressures, land costs and availability
(usually marginal for most uses including land disposal of residuals).
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Hydrogeclogical sstting relevanb to land disposel includes the

topographical features (steep hills and ravines introduce drainage
and stability problems), depth to bedrock and seoil characteristics
{such as renovation potential l.e. ability of the soils to attenuate
orgenics and hesavy metals), bedrock character (fractured bedrock or
limestone formations will preclude isclation from ground water at any
denth), znd depth to ground weter (to avoid depositicn and subsequent
migration of toxic elements in the grownd water system)o Adequate
quentities of suiteble soils which must be used for cover is another
parameter of concerns

The chemical and physicel nature of the wastes ave critical with
respect to potentizl and actual environmental impacts. ‘ A residusl which
exaibits a lack of hazard characteristics as defined by RCRA regula-
thons would apper to have few if any possibie impacis on the water sys=
teme. Only 2 few of the reporied laboratory waste chemicals would be
considersd non<hazardous (statutory definition). However, due 1o the
smell volumes (approximately a half ton per year) it may be possible
to utilized the sanitary landfill concept for disposal. One hundred
pounds of chemical wastes combined with some eight hu:;tdred tons of
minicipal refuse in a codisposal arrargement will offer very little
potential for envirommenial contamination.

Daily operstions and the basic design of the disposal facility can
prevent environmental impacts or keep them minimal, Properly designed
‘surface yun-off diversion systems (bo divert waster awey fram the wastes)
can prevent the residuals from reaching field capacity (sa‘alration). In
this situation, leachate will not be generated. Effective revegetabion

programs combined with a sulitably designed soil evosion and sedimentation
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scheme will minimize or prevent siltation with degradation of water
quality as a consequence. Efficient operating procedures used in

the placement, compaction and contaimment of the deposited residuals
will provide optimal conditions for avoiding settling and structural

problems at same future time.

3. "Secure" Chemical Landfill

Proposed federal regulations outline the design requirements for
chemical disposal sites. Table 2-5 lists the restrictions and design
criteria which mut be met to be classified (and permitted) as a chemi-~
cal waste landfill. Interpretation of the statutes imply disposal of
any chemical wastes (if they are safe fram dangerous reactions, fire
and explosion by reacting with other residuals) in a facility which
follows the proposed design.

At the present time, the only disposal facilities now in operation
which comply with the necessary criteria are located in western Ohio,
Indiana, and I1linois. They are facilities with the necessary natural
clay deposits (and required permeability) having depths ranging from
Li5=90 feet., However, they are not in total compliance due to the lack
of leachate treatment facilities. The possibility of discovering
sites with deep natural clays (with 1 X 10-7 cm/sec permeability) in
southwestern Pennsylvamia and northern West Virginia is remote, but
it is possible.

There is some opportunity for taking advantage of some fortuitous
circunstanstances that will yield the necessary design features at
disposal facilities in this locale. Disposal of fixed FGD sludges,

which are reported to attain the necessary low permeability with tdme,
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CLASSIFIGATION

CRITERTA

CONDITIONS

Nzturel Conditicms

Designed Site = I

10 £5. thick minimmm
of natural ineplace
clay with pemeabﬂ.:.ty
of ¢1 X 10~7 cm/sec

Leachate cdllection
System on top of a
miniyum soil or clay
barrier with 2 mine.
thickness of © foe
with permeabililty nok
greater then 1 X 1077
sec

If evzporation rate .
exceeds precipitetion -
by at least 20 inches
per year and o overs'
flow is expected o
OCCUT e

Leachate Gollection'
and Treztment will
be required.

Designed Site = IT

Soil ldiner=3 f£t. thick
min, with <1 X 10-7
cm/sec over a synthe-
tic merbzrans > 20 mil.
thick with<¢l X 10=7
cm/sec permeability.

Leachate Colletion &
Removel on top of soil
mantle. Leachate de~
tection and removal
bensath the synthetic
menbrans

Lzachate Gollecition :
ad Treztmend wiil be
required.

Leachate Detection &
Removel System neesded.

Hater Quaiity Momitor
System not reguired
due to de'aect:.on ﬁsa
tem.

Cenersl Reguivemenbs (411 Classificaticns unless specifically deleted):

le ILiquids must be treated to non=floming consistency.e

2. Wezter Quality Monitoring System is requiresde

3s Five foot separztion from bottom of liner and high ground waber
tables 500 fest fram nearest funchicning public or private waber

supply.

Tahle 2«5 Securs Chemicel Landfill Design Criteria, Proposed by EPA (&)



after their disposal may artificially create the necessary barrier.
IUCS (International Utility Conversion Systems), Stabatrol, Inc,
and Environmental Technology, Inc. are three corporations that are
in the process of developing chemical lardfills in the Tri-state
area using the above described concept. An assessment of the feasibility
of this disposal route for the undetermminate waste streams generated at
the Pittsburgh and Morgantown Energy Technology Centers should be imple-
menteds In addition, the above concept may be needed to manage the
expected large volume wasted streams from full=scale coal conversion
processing unitse.

Some potential exists for the construction of disposal sites which
may not required compliance with the stringent design criteria outlined
in Table 2-5. For the present time, same waste streams (lime kiln dust,
power plant flyash, flue gas desulfurization sludge, and mining wastes)
will be exempt from the standards being proposed until more data can be
accumulated regarding the hazardous characteristics of these materials.
Some coal conversion wastes would be very similar in nature to the
special wastess Development of hazard characteristics of typical solid
and semi-solid residuals resulting fram coal conversion processing be-
cones especially critical in light of the above described situation.

Concepts and proposals for safe and impact-free processing and dis~
posal of coal comversion residues must be formulated and assessed.as
soon as possible due to the institutional regulatory climate. Statutes
have a tendency to become set in stone and regulators will interpret
then in the narrowest possible sense. Because of the potential econemies
inherent in land disposal of huge masses of residuals, a safe, viable
and economic concept must be proven and accepted by the long line of regu-

latory bodies from local up to federal level.
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