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ABSTRACT 

Hazards and pollutional impacts from residnals generated at the 

Pittsburgh Ener~j Tecb_uology Center are explained in the context of 

hazardous waste regulations proposed ~j the federal govermr.ent (RCP~). 

Nine hazard characteristics are defined and an overvi~ of their sis- 

nificance to PETC is presented. Pollutional impacts on air, water and 

land are discussed in the energy research perspective. Legislative and 

statutory relationships bet~ean the Center and local~ county~ state and 

federal auforcanent agencies are listed and analyzed. Expected lia- 

b~.!ity resting an the Center in this framm~ork is outlined. 

One hundred and seven different chemical and indeter~in~ate ~astes 

~ere reported in an inventory conducted as an earlier task of this 

project. All of t~hese are tabulated~ classified in accordance with the 

latest proposed federal regulations, with recommended treatment and 

disposal methodologies included. Three ~tremaly to:~ic chamicals appeared 

on the list and should be eliminated frs~ all activities at the Center. 

A/_l components of a general residuals management ~jstmn (storage, trans- 

port, processing and disposal) are described with ~pecial elnphasis on 

viable alternatives for manag~nent of PETC residuals. 

The existing residuals management systmn is described to establi~i 

baseline conditions in preparing the recamnended system. Nan~ent 

policies as they are presently practiced are included in the presentation. 

i~egional resources applicable to the wastes generated at PETC are described 

in detail and located geographica3_ly ~ith respect to the Center. Evolving 

techniques are presented where t/ley have some promise for processing 

the specialized waste streams. 
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A r~c~auded residuals mauag~ment pl~u is offered for consider- 

ationo it includes the organizational ar~s~ugauent of PEY_C personn~!~ 

a description of au-hhority and responsibi!ities of the v~_ous hum~u 

e!~men%s of the plau~ an infozmation ne~.~ork ~.~h detailed data sheets 

s~.d instai!a~i~u of a maudatory manifest systau~ a careik~!ly desi~ued 

hazard~as ~1~mica! storage area, and short as well as long term ~oices. 

In the shoz~ ~_e~, laboratory ~ste chemicals should be consigned to 

a responsible waste broker (as it is n~t~ handled). The indete~jdLuate 

~stes (slags~ ~hars~ £1yash aud coal residues) should be characterized° 

}~a on=~ite incinerator to process flammable liquid residuals should be 

conside.~d as a long range option° Joint ventt~e processing and la~d 

disposal actiw~," ~th other Ener~ Technology Centers is suggested~ 
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CHAPTER I 

HAZARDS AND POteNTIAL POLLUTIONAL DiPACTS 

1.0 Introduction 

T~irtua!ly all of the handbooks available on comprehensive indus- 

trial ~;aste management are based on pure materials within the occupa- 

tional health and safety perspective. Pecommended methodologies for 

treatment and disposal of mixed wastes for a wide range of substances. 

are practically nonexistent. The hazard parameters for most organic 

and inorganic materials are well-kno~. (1) (2) (3). Pure chemicals and 

homogenous materials may become wastes due to age (no longer fresh) 

lack of demand for the specific chemicals by the research projects 

being implemented, or simply due to housekeeping needs in the techno- 

logy laboratoz~l complex. Some test process waste streams may be 

relatively pure as they emerge from the operation of pilot plants demon- 

stration umits, or from full scale manufacture of specific energy 

products~ however, trace amounts of highly toxic organics or heavy me~ 

tal1~ may render the entire waste stream hazardous in a statutory sense. 

Energy technolo~l centers generate pure wastes from the operation 

of chemical and physical testing laboratories as well as speci2TAc 

research operations. If materials are homogenous (unmixed), they 

may be easily defined with regard to the statutory requirements for 

handling, treatment and disposal. If the chemical wastes are aggregated 

for reduction of volume and ease of handling during transportation from 

the technology center site, they become more complex residu~is r~quiring 

expertise in classifying the resultant material for regulatory purposes. 

In addition~ greater risk of an industrial accident is present if two 



violently interactive substances are combined. Soncentrations of toxic 

fractions are altered and chemical reactions may occur due to mixing- 

resulting in new chemical compounds with radically different hazardous 

characteristics. 

In the context of this report, the hazard dafinltiems are taken 

from the latest Env~ronmental Protection Agency prooosed regulations (~) 

~u~_dated by the Resource Conservation and Recovery Act (P.L. 9~-580) of 

1976. Due to the t~st of the legislation, the regulations are in- 

tended to encompass the hazardous (synonomous with pollution) aspects 

of wastes in the disposal mode as well as the occupational safety and 

public health framework. The legal definition of a 'hazardous waste' 

dictates the approach taken by the regulations. 

"A solid waste, or combination of solid wastes, which because 
of its quantity, concentration, or physical, chemical or infec~ 
tious characteristics may- (a) cause or significantly contribute 
to an increase in mortality or an increase in serious irreversible, 
or incapacitating reversible illness; or (b) pese a substantial 
present or potential hazard to human health or the environment, 
when improperly treated, stored, transported, or disposed of, or 
otherwise managed." (~) 

The statutes address the dangers of flammability (ignitable), react- 

ivity, corrosivity, toxicity, pathogenicity and radic~ctivity as separate 

entities. Toxicity is mainly considered ~th regard toPiary metals in 

drinking water. This category is sub-divided into additional charac- 

teristics which include mutagenicity, bioaccumulation and organic frac- 

tions which are toxic to humans, animals and aquatic biota. Figure 1-1 

diagrams the protocol utilized in making the deter~ination of a statu- 

tory 'hazardous waste'. 

Pollutional impacts from the wastes generated at the Energy TeclLuol- 

ogy Center are Ln the cor.tex~ of receiving media (air~ water or land) 

which influences the pathways for health effects. Changes in quality of 
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I Is it on the lists of] 
oroduction processes |~ 
[~r toxic wastes? J 

Yes 

No IDo you (gene~ator)~ "" No feel it may be a 
|hazardous waste? | 

Yes 

,, .... ~o 

IWi!! you appeal the I ; Yes' 
Iru!ing? i 

I sample collection 1 
i method ! I sample collection i I method I 

Test for listed ~/l!gnitability(1)l---- 
hazardous char- 
acteristic i.e. ~ ReactiVity (R) I'---- 
(I) (C) (E) (T) (N) 
(A) (X) (B) (0) 

f ~ t ~ i ~ t ~ ( !  ~1--- --l-~g~tab~!it~.~ 
-~eactivity ~ 

~ _ -~Corrosivity 

. _ ] ~xtraction I 

~xtract-- ~--~m w 

~-~t~o~o~ (~) ~---- I:o~.~. ~,-, 
Test only for ~ <'~Mutagenicity'(MQ1- - _ " No 
hazardous 
characteristic ____~Bioac cumu!ation (B i'l. - 
listed. 

~ Toxicity to Aquatic 
organisms, plants 
andhumans. (0) . 

~ ha~ardoas ~ \~,~./ 

No 

No 

No 

azardo-~ / 
waste,-" / 

.... .~ 

Fi~du~el-1 Protocol for Detez~r.ination of Hazardous ~'Jaste Classification. 
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of the environment must be considered in addition to the potential for 

harmful effects on man and animal. In order to set water discharge 

l~qitations and determine the necessity for and level of treatment of 

the hazardous wastes, the various environmental impacts must be assessed. 

Legislation and regulations have been promulgated for control of 

wastes from the various energy technology centers. Air pollution control 

ordinances cover the control of emmissions to the air media. Water 

quality criteria and discharge limitations in addition to land disposal 

requirements are in force for regulating transportation and disposal 

of waste streams on land and discharges to ground and surface waters. 

The governmental institutions charged with enforcing the statutes 

include local, county-wide, regional, state and federal departments. 

All may have some authority with regard to control and enforcement of 

their particular ordinances Covering the energy tecDmology center acti- 

vities. The regulations and pollution control requirements may differ 

with each institution. In some cases authority overlaps and some dele- 

gation of powers to the lower eschelon of goverr~.ent is instituted. 

1.1 Significance of Internal Waste Management 

Internal management of the wastes generated by the laboratories 

and testing activities at the Center will have considerable influence 

over the ulti~.ate toxicity and hazardous nature of the residues. As 

an ancillary consequence, cost of handlin~ and difficulty in disposing 

of the final waste product may increased significantly. There may be 

a synergistic increase in the toxicity or hazards due to mixing of two 

chemical wastes (which may not be considered hazardous separately). 

There is also the opportunity for diminishing ~he pollution impacts. 



An opportunity may be available to neutralize the waste acids by mixing 

(properly) ~ith waste alkaline substances also on-site. 

Perhaps the most critical consequence of mixing non-interactive 

waste streams is the increase in volume of the overall waste which will 

be defined as hazardous in the statutory frame~.rork. A small concentra- 

tion (.1 ppm) of cyanides or arsenic in the mixed conglomerate ~.zill be 

sufficient to render the total material 'hazardous' by regulation. Of 

greater importance to the Energy Technology Center is the presence of 

any organic substance ~_th a calculated human L~O (Lethal Dose 50 Per- 

cent Kill) less than 800 mg/kg in concentrations which may be as low 

as .Oh rag/1 depending on the toxicity. Some organic substances with 

these characteristics should be eliminated entirely from the complex. 

The statutorF 'hazardous classification' places constraints and 

special conditior~ on storage, t~usfer~ trsm.sport and disposal of 

waste material. Consequently, a well©conceived policy for management of 

the variety of wastes streams generated at the Pittsburgh Energy Tech- 

nology Center is necessary. Segregation and control at the generating 

locale can have a dominant effect on reducing hazards and costs. 

Costs will not be substantially reduced in the processing of labor- 

atory wastes due to the relatively small quantities to be processed. 

Classifying all of these wastes as 'hazardous' and proceeding according 

to the regulations can be a satisfactory management policy for this 

facet of the operations. The important parameter is proper handling 

and storage of the laboratory wastes to protect personnel exposed to 

the hazards (high toxicity chemicals ~ violent reactions and explo- 

sions). However, there is a substantial volume of spent solvents; waste 

oils and flammable liquids in addition to contaminated liquids from 



housekeeping and cleaning procedures. Periodic maintenance on test 

reactor vessels and storage tanks are also a source of relatively high 

volume residues which will exhibit the hazardous characteristics. Some 

cost savings may be realized with imolementation of a management olan 

for these intermediate waste streams. 

The ~reatest emohasis should be focused on developing the necessary 

data regarding the hazardous characteristics of the potentially gigantic 

(by volume) ~:aste stre~s generated b7 pilot plant, demonstration units, 

and full-scale production facilities for conversion of coal to more con- 

venient energy forms. Some process changes or pretreatment mechanisms 

may be necessary to avoid generating 'hazardous' wastes. There is an 

urgent need for directed research in this field. 

1.2 Classification of Hazardous Wastes 

The Resource Conservation Recovery Act of 1976 (P.L. 9h-580) sets 

the criteria for designating hazardous wastes (Section 3001) within the 

context of the legislation. There are some special circumstances and 

exclusions from the Act. See Figure 1-2 for the protocol which can be 

used to determine the applicability of the federal legislation. 

Two mechanisms are employed to define the wastes. Listing of par- 

ticular chemical compounds, chemicals, and waste str6~s ~T~n listed pro- 

cesses are considered hazardous (statutory definition) simply by their 

presence on the list. The other basis for classification is based on 

the substance characteristics as stated in Lhe regulation: 

"due to its intrinsic characteristics, properties, and poten- 
tial hazard to human health or the environment when improperly 
managed, regardless of whether any individual waste is in fact 
managed safely." (4) 

-6- 



Is it a Solid Waste? 
(statutory Definition) 

I ........... i 

No 

L Yes 
i .... J 
is it Bpecifica!ly Yes 
Excluded from Act? 

I is There a Conditiona!l 
~2xclusicn from the Act ~ Yes 
and P~gulations ? I 

is the %Vaste 'Hazardous' i 
in Accordance witn~ --Regu- 
!ations? (See ~ig. l-l) ] 

~S 

f ! 
O.~.~',~ERAT OR 

Must determine if waste 
is hazardous (statutory 
definition) • 

No 

jl '!'j TPJ~NSPO~r{fER 
Must apply identifi- 
cation code. 

PROCES S 
& 

DISPOSAL 

DOES NOT APPLY: 
If the material is reused & if such 
use does not constitute disposal. 
Examples: Solvents for reclaiming. 
Production residues being prepared 
for further reprocessing or recycle. 

DOES NOT APPLY: Specific Exclusions 
_~Agricultural Wastes~ mining over- 

burden and publicly owned sewage 
treatment sludge. 

D~S NOT APPLY: Less than lO0 kg/mo. 
~of hazardous materials is not subject 

to Act as a Generator-must go to per- 
mitted disposal or storage facility. 

Can be handled as municipal refuse 
and is subject to other requirements 
i.e. must go to licensed landfill. 

Ae 

B. 
C. 
D. 
E. 

A. 

D, 

Manifest required (unless on-site 
disposal). 

Reporting required. 
Recordkeeping required. 
Identification & storage required. 
To be a pr~oritytarget by EPA. 

Identify &maintaLn manifest. 
Reporting required. 
Recor~keeoing required. 
Delivery guarantee requirement. 

COMPLIanCE REQUIRE~/¢TS 
1. Site location and design. 
2. Operating methods. 
3. Contingency plans. 
~. Continuity of operations. 
5. Personnel training. 
6. Financial responsibility. 
7. Recordkeeping & reporting. 
8. Inspection 
9. Manifest system maintensmce. 

HAZARDOUS WASTE REQUIREMENTS 

Figure 1-2 Protocol for Detennination of Applicability of RCRA. 

-?- 



Another path may be used to declare a waste stream 'hazardous'- it can 

be placed in this category at the request of the Governor of a state 

or commonwealth, or an individual. This is the most likely route for 

coal conversion wastes to be included on the hazardous waste list. At 

the present time, utility wastes (flyash and flue gas desulfurization 

sludges) have been placed in a special category while research is con- 

ducted to make a determination. The fate of coal conversion wastes is 

in an ambiguous position and can be decided either way. [~eed for clari- 

fication is c~-itical as the costs of treatment and disposal of massive 

volumes of materials can be effected in orders of magnitude. EPRI 

(Electric Power Research Institute) esti~abes the cost of disposing of 

one ton of wastes may rise to ninety dollars as cQmpared to the present 

costs ranging from t'~o to nine dollars. (6) 

The characteristics selected to define a hazardous waste are: 

(1) ignitability; (2) reactivity; (3) corrosivity; (k) infectivity; 

(6) radioactivity; (7) and toxicity (using a toxicant extraction pro- 

cedure to simulate the leaching of pollutants from the material when 

it is deoosited in an open d~ap with municipal refuse). Toxicity is 

assessed ~th regard to the ~gration of hea~ ~ metals, ~nutagenicity 

of the simulated leachate, tendency to bioaccumulate, and the potential 

toxicity cf organic fractions. Infectivity and radioactivity may not 

be relavent to the wastes generated at the Pittsburgh ~uergy Technology 

Center. Coal wastes and flyash have ~cxhibited radioacti~y. The possi- 

bility of radioactive elements in the wastes must be researched before 

this parameter can be dismissed from consideration. See Figure 1-1 

for the ~rctocol that will be useful in ms_king the necessary classi- 

fication. 
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i~3 Ignitable Waste 

1.3,1 Definition 

A solid waste is &n ignitable waste (hazardous due to this charac- 

teristic) if a representative sample of that waste: 

A. (1) has a flash point less than 60°C (lhO°F) in the liquid state, 

(2) or under conditions incident to the management of the ~mste 

is liable to cause fires through friction, absorption of 

moisture, spontaneous chemical changes, or retained heat, 

(3) or when ignited burns so vigorously and persistently as to 

create a hazard. 

B. is a compressed gas as defined flammable in the federal DOT 

regulations 49 CFR 173.300. 

C. is an oxidizer as defined in federal DOT regulations i.e. 

"is a substance such as chlorate, permanganate, peroxide, 
nitrocarbo nitrate~ or a nitrate that yields oxygen rea- 
dily to stimulate combustion." (7) 

!~3,2 Overvie*~ 

This hazard parameter (ignitable waste) must be considered with 

respect to pure substances (liquids), mixed chemical wastes in the liquid 

state ~th ignitable fractions, solid state of combustible wastes, and 

ignitable chemicals in an aqueous solution. For the relatively pure 

materials listed as laboratory wastes in Table 2-1, a determination is 

not difficult. The flash point value of the particular substance is 

sufficient to classify the waste as hazardous. Thirty three of the 

listed laboratory waste chemicals were classified in this manner. Mix- 

tures of the flammable liquids would also fall in this category. Most 
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of the ignitable liquid wastes generated in the Pittsburgh Energy Tech- 

nology Center can be mixed without reactions. 

Most of the bulk wastes are mixed materials both in make-up and 

state. Semi-solids (sludges) and solids (flyash and slag) will make up 

the major portion of the waste streams generated by the pilot plant oper- 

ations and proposed demonstration facilities for coal conversion projects. 

Waste water treatment plant residues will not be ignitable wastes as 

defined by the statutes. Tank residues from intermediate process mater- 

ials storage may be ignitable. There is need for research and investi- 

gation to make this determination. 

Analytical measurement of the chemical fraction of mixed waste streams 

is one approach in assessing the ignitable characteristics of the material. 

However~ most of the ignitable wastes are organic in nature which will 

influence the cost of analysis. After an analysis is made, the concen- 

trations of the flammable fractions can be assessed to provide some data 

for classification. A viable procedure for classifying the wastes pro- 

duced at the technology center would include: 

a. Checking the value of the flash point of the pure chemical from 

the available handbooks. 

b. Determination of the concentration r&nges of the flammable con- 

stituents in the mixed waste stream. 

c. Consider the physical state of the waste i.e. a~roximately two 

percent concentration of the critical constituent in an aqueous liquid 

would certainly not be an ignitable waste. 

d. Actual laboratory testing to determine the flash point of the 

mixed material. If the waste stream is non-hazardous in every other 

respect, it would be advisable to perform the recommended tests. 
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However, toxic organic fractions may be the critical factor in 

classification of the waste as hazardous. More research is needed to 

identify the kinetics of ignitability of substantial waste streams 

expected from the process activities at the Pittsburgh ~hergy Technology 

Center. 

There are two approaches to be considered in handling of ignitable 

materials after they become wastes. One is to segregate the waste streams 

into ignitable &nd non-ignitable groups. The ignitable wastes would then 

be processed as a hazardous substance during the storages transfer~ trans- 

port and disposal phases. The feasibility of this methodology is highly 

dependent on quantities generated. Regulations are very specific with 

regard to handling and packing the materials for transport. Disposal 

facilities (incinerators) are available for pro~er destruction of this 

material, installation of a small (50 gallons per hour) liquid waste 

incineration may be economically feasible. Cost is the Zactor for comparing 

this alternative to off-site burning of the ignitabie wastes@ 

If the flammable (in the pure state) substance can be agglomerated 

into another waste stream (optimally with a fine particle~ chemically 

inert waste such as flyash or slag) concentrations may be reduced to 

the point that the waste is no longer ignitable. The hazard of ignit- 

ability may be e//xai~ated allowing a less costly transport and 

disposal alternative° However~ it is difficult to predict all possible 

circumstances when hs.udiing and disposiaE of th~ treated ~ste to assure 

complete control at all times@ This is an alternative worthy of study 

as the costs of transport and disposal can be reduced in orders of 

magnitude. Quantities to be processed will have a strong influence on 

the choice@ 
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1.4 Reactive Waste 

I~4,1 Definition 

"A solid waste is defined as a reactive waste if it: 

A. (i) is normally unstable and readily undergoes violent 
chemical change but does not detonate, 

(2) forms potentially explosive mixtures with water, or 

(3) generates toxic fumes when mixed with water, or 

(4) is a cyanide or sulfide bearing waste which might gene- 
rate toxic fumes under mildly acidic or basic conditions. 

B. (I) is capable of detonation or explosive reactions, but re- 
quires a strong initiating source or must be heated under 
confinement before initiation takes place, or 

(2) which reacts explosivelTwith water. 

C. is readily capable of detonation or of explosive decompisi- 
tion or reaction at normal temperatures and pressures. 

D. is a forbidden explosive as defined by DOT regulation 
49 CFR 173.51, 173.53, or 173.58" (~) 

A mixed waste can be tested to determine its reactivity by one of 

two tests recommend in the regulations: an Explosion Temperature Test 

is described in Appendix 'A' of the regulation% and a Thermal Stabilit~ 

Test described in the federal DOT regulation. 

1.4.2 Overview 

The expected critical parameter which will place the residual 

into the statutory hazardous classification is either the toxic organic 

fraction or the ignitible nature of the material. There are some com- 

pounds listed in Table 2-1 which can be classified as reactive based on 

the character of the pure material. A few of the laboratory waste 
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chemicals are oxidizers and should be segregated throughout the handling 

and disposal operations. The ethers (when aged) may form unstable per- 

oxides which become highly explosive ~th initiation of the blast by shock or 

heat. A number of the chemicals will generate toxic fumes if heated and 

s~ue substances will bec~me reactive in the presence of an oxidizer. 

If all other tests including ignitabi!ity are negative when assessing 

the hazard parameters~ then it might be advisable to conduct the tests 

for a reactivity determination. The tests may be avoided if the general 

nature of the mixed Waste is kno~m. 

In some cases it might be possible to assess the probability of vio- 

lent reactions due to mixing of tx~o wastes. The available literature 

does list some well kno~m reactive waste classes. Table 1-! was developed 

by the California Department of Health (_8) and the chemical industry has 

accumulated a data base regarding first level reactions of various chemi- 

cal wastes. 

Coal conversion processes are not expected to produce reactive wastes 

as a consequence of the operation of pilot plant and demonstration oper- 

ations. The major bulk (volume) of wastes are residues from pyrolysis 

or combustion processes in which the reactive fractions have gone through 

chemical changes. However, there is no data in the literature regarding 

this aspect of the ~raste characteristics. Some study should be devoted 

to ascertaining the accuracy of the intuitive reasoning utilized. 

Nhile it may be advantageous to keep an F reactive wastes segregated 

throughout the research process or pilot plant study stage - there are 

very fe~ disposal services in existence that are able to properly handle 

this type of waste stream. Unit costs would be extremely high ( a mini- 

mum cost regardless of volume wouldbe assessed to cover potential risks ). 
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Grouu I-A 
Acetylene sludge 
Alkaline caustic liquids 
Alkaline cleaner 
Alkaline corrosive liquids 
Alkaline corrosive battery fluid 
Caustic wastewater 
Lime sludge and other corrosive 

alkalies 
Lime wastewater 
Lime and water 
Spent caustic 

Group I-B 
Acid sludge 
Acid and water 
Battery acid 
Chemical cleaners 
Electrolyte, acid 
Etching acid liquid or solvent 
Liquid cleaning compounds 
Pickling liquor and other 

corrosive acids 
Spent acid 
Spent mixed acid 
Spent sulfuric acid 

Potential consequences: Heat generation, violent reaction. 

Group 2-A 

Asbestos waste and other toxic 
wastes 

Beryllium wastes 
Unrinsed pesticide containers 
Waste pesticides 

Group 2.-B 

Cleaning solvents 
Data processing liquid 
Obsolete explosives 
Petroleum wastes 
Refinery waste 
Retrograde explosives 
Solvents 
Waste oil and other flammable 

explosive wastes 

Potential consequences: Release of toxic substances in case of 
fire or explosion. 

Group 3-A 

Aluminum Sodium 
Beryllium Magnesium 
Lithium Potassium 
Calcium 
Zinc power and other reactive metals 

and metal hydrides 

Group 3-B 

Any waste in Group I-A or I-B 

Potential consequences : Fire or explosion; generation of flammable 
hydrogen gas. 

Many wastes, when mixed with others at a hazardous waste facility can 
potentially produce adverse human health and environmental effects 
through means such as the following: (1) heat generation, (2) violent 
reaction, (3) release of toxic fumes and gases as a rusult of mixing, 
(4) release of toxic substances in case of fire or explosion, (5) fire 
or explosion, and (6) generation of flammable or toxic gases. 

Table 1-1 Potential Consequences of F~ixing Incompatible Wastes (8) 



Group 4~ 

Alcohols 
Water 

Gro  4-B 

Any concentrated waste in 
Groups 1-A and 1-B 

Calcium Lithium Potassium 
Metal hydrides Sodium 
S02Ci2, SOCi2, PCl~, CH3SiCIB, 

and other water~reactives # 
,, , , l, , ,,,,, 

Potential consequences: Fire, explosion, or heat generation; 
generation~ flammable or toxic gases. 

Group 5-A 

Alcohols 
Aldehydes 
H~=legenated hydrocarbons 
Nitrated hydrocarbons and other 

reactive organic compounds 
Unsaturated hydrocarbons 

*r0  5-B 

Concentrated Groupi-A or !-B 
wastes 

Group 3-Awastes 

Potential c~nsequences: Fire, explosion or violent reaction. 

Group 6-A Group 6-B 

Spent cyanide and sulfide solutions Group 1-B wastes 
,ii , 

Potentia!conseguences: Generation of t~xic hydrogen Cyanide or 
hydrogen sulfide gas. 

G rou~ 7-A 

Chlorates and other strong 
oxidizers 

Chlorine Chlorites Chromic Acid 
Hypochlorites Nitrates 
Nitric acid, fuming 
Perchlorates Permanganates 
Peroxides 

Group 7-]3 

Acetic acid and other organic 
acids 

Concentrated mineral acids 
Group 2-B wastes 
Group 3-Awastes 
Gro~o 5-A wastes and other flam- 

mable and combustible wastes 

Potential conseguencgs: Fire, explosion, or violent reaction. 

Above is a summary list of potentially incompatible waste materials or 
components and the adverse consequences resulting from mixing of waste 
in one group with waste in another group. 

i 

Table i-1 Potential Consequences of Mixing Incompatible Wastes (contd) 



Proper internal control and handling of reactive wastes would be diffi- 

cult without highly trained, careful personnel at the technology Center. 

Reactive (very highly reactive) materials should be avoided if possible, 

and substitutes used in the research activities. If there are no 

alternative materials available to meet project objectives, a safety 

officer should direct the use of the substances of concern. Table 2-1 

identifies some of the reported waste chemicals that are classified in 

this category. 

There is a dearth of specific information on the reactivity of second 

order (two mixed chemicals) and practically no data exists on waste mix- 

tures of more than two chemical substances. A s~ady should be imple- 

mented to determine if a special program is needed to insure the safety of 

Technology Center personnel during internal handling of laboratory wastes. 

Although there may be reactive components in the wastes streams that 

are generated during the pilot plant and demonstration phase of the on- 

going projects, the concentrations reported (~duich may be trace amounts) lead 

to the conclusion that they are not reactive wastes. Accumulated resi- 

dues in the storage tanks and reactors may be classified as reactive sub- 

stances depending on the physical and chemical characteristics of the 

specific materials. There is a need for study to characterize them with 

some accuracy. 

1.5 Corrosive Waste 

1.5.! Definition 

A waste defined in this category is corrosive if a representative 

sample of the waste is: 

A. aqueous (liquid with Water) and has a pH less than or equal 
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to 3.0 or greater than or equal to 12~0. 

B. a substance which has a corrosion rate greater than 0.25 inches 

per year on SAE 1020 steel at a temperature of 130°F. 

1.5.2 Overview 

Only the first part of the above definition has relevance to the 

activities at the Pittsburgh -~nergy Technology Center. The corrosion 

rate when steel is exposed to the substance is necessary to develop 

specifications for the containers utilized in storing and transporting 

the corrosive materials° The high and low pH aqueous solutions can be 

injurious to any exposed skin tissue and especially to the eyes. Proper 

occupational safety precautions must be taken in the handling of the 

corrosive materials in all phases of handling and disposal..Hart N~iing of 

~aclds and bases ~T~st be controlled and internal personnel must be 

trained to avoid serious injuries and prevent accidents. Laboratory 

chemicals will alway include some sulfuric and hydrochloric acids, as 

well as sodium hydroxide and ammonium hydroxide.which are within the 

statutory definition of a hazardous waste. 

Concern for the proper pretreatment and disposal of this waste cate- 

gory is based on the higher solubility of toxic hea~-j metal ions at l~g 

and high pH values in aqueous solutions. Possible release and migration 

of toxic metals to potable water supplies and thereby to humans ~lth 

concerti ~taut health effects is of utmost concern. Consequently, control- 

led handling and disposal of spent acids and alkali is ~squiredo 

There may be some oppoz%unity to practice on-site neutralization of 

the corrosive wastes when both alkaline and acidic materials are aw.il- 

able as wastes. A careful] analysis is.needed to determine feasibility 
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as the chemical reaction is quite strong, an~ i~es generated during 

the neutralization process must be controlled. Large volumes of 

sludge (appraximately equal to the original acid volume) are one conse- 

quence of the treatment. In full scale coal conversion operations it may 

be feasible to construct and operate an on-site neutralization plant if 

there are sufficient quantites of both waste available. A viable sludge 

disposal scheme is also needed before on-site treatment can become 

practical. Some research is needed in this area. 

1.6 Infectious Wastes 

1.6.1 Definition 

The regulations address the question of infectivity (pathogenicity) 

by listing the types of activities that will generate wastes which contain 

pathogenic agents. In addition, specific bacteria and viruses are listed. 

Covered in this category are hospitals, surgeries, vetinary clinics, etc. 

1.6.2 Overview 

In the perspective of coal conversion facilities and energy technology 

centers, this sub-classification would not appear to be relevant. 

Normal precautionary operating procedures used in the daily operation of 

the clinic or medical facility (contained in a large technology center) 

should be sufficient to eliminate any applicability of this catmgory. 

Other regulations ~yill cover the handling of sanitary wastes at the 

site. All precautions to protect the public health (internal and exter- 

nal to the source) are taken in response to state and local health depart- 

ment requirements. 
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i,7 Radioactive Wastes 

1,7,1 Definition 

A solid waste is a hazardous waste if it is not covered by the 

Atomic Energy Act of 1954 and if a representative sample of the waste 

has either of the following properties: 

(1) The average radium-226 concentration exceeds 5 picocuries 
per gram for solid wastes or 50 picocuries (radium-226 and 
radium-228 combined) per liter of liquid wastes~ as deter- 
mined by specific tests in the appendix of the regulations. 

(2) The total radium-226 activity equals or exceeds IO micro- 
curies for any single discrete source. (~_) 

1,7,2 Overview 

The radioactive characteristic does not appear to apply to any 

laboratory wastes reported in the inventory (9). If radioactive iso- 

topes are used as tracer elements in the research activity at the energy 

technolo~7 centerj it would be included in the wastes covered by the 

Atomic Energy Act of 1954 and not subject to RCRA. 

Some references in the literature report radioactive nucleides 

in wastes generated by coal cleaning plants and coal-fired power plants. 

An adequate data base is not available at this time to make a judgement 

on the relev~-u~y of radioactive wastes to coal conversion processes. 

It would appear that the characteristics of the coal would be influential 

in effecting the radioactivity level in discharges to ~air~ water s or land 

re~ptOrSo Some study would be helpful in obtaining the data base 

needed to make informed decisions~ but should be considered (at tkis Stage) 

as a i~z priority. 
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le6 Toxic Wastes 

1,8.1 Definition 

A. A solid waste is a hazardous waste if an extract, obtmined by 

applying the prescribed toxicant extraction procedure (TEP) to a repre- 

sentative sample of the waste,has concentrations of a contaminant that 

exceeds any concentrations listed in Table 1-2. 

B. In addition to wastes subjected to the toxicant extraction pro- 

cedure, specific waste streams and residues from specific processes listed 

in the regulations are considered hazardous by administrative decision 

of the Administrator of the U.S. Environmental Protection Agency. 

C. In addition to the above, a list of controlled chemicals which 

are considered priority pollutants are considered hazardous by administra- 

tive decision as above. 

D. In addition to all of the above, a list of substances classified 

by the U.S. Department of Transportation as Poison A, Poison B, or ORM-A 

are also classified as hazardous. 

At this point in time, only the substances listed in the Interim 

Primary Drinking Water Standards are considered to determir.e a yes/no 

toxicity hazard rating. The Environmental Protection Agency is consi- 

dering the application of the Water Quality Criteria (under the Clean 

Water Act) as a basis for setting other extract substance levels for the 

hazardous waste definition under this heading. Table l- 3 lists 

other substances or parameters which may become applicable when consider- 

ing toxicity. 

The application of interim primary drinking water standards to the 

concentrations(of the substances listed) in the to~caut extract is all 
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C ONT~I N~NT: Extract level, 
milligrams per liter 

Arsenic ....... , , , - ,  .... . . . . , . . . . . - . , . , . . , . , . . . ' "  0.50 

Barium.......,..,,,,,.....,...c..,,,.....o,..... I0o0 

Cadmium..,.,....,,...,....,...,...........,..,., O.IO 

Lead .4@@ .., .,@. @,@ 6@@..@@.@.. 8. "0 6@@'4'@@' 4"'"'" @ 

Mercury...............4..4.......0............-8 

0.50 

Oo5O 

0.02 

Selenium......,...,....,,......,...-.......,.,.,* 0.I0 

Silver,...,..,..,............. ..... • .... ....o... 

~ (pesticide)...........o............o..... 

O.50 

0.002 

Liudaue (Pesticide).......,..........,,,,......, 0.040 

Methoxychlor (Chlorinated Bipheny!).,.,......,., !.O 

Tcxaphene (Pesticide),....,.,..,,,....,......,.. 0,050 

2,4-D (Pesticide).,..,.,..,..,...,...,..,..,,.. !.0 

2,4,5-TP (Pesticide).... ,.... • ..... ,...,... ,... • 0.I0 

Table 1-2 Extract Levels of Heavy Metals & Pesticides-Hazardous Wastes 

Classification. Ten Times Primsry Drinking Water Standards. (4i 
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COi~TAiiINANT - E~act level, 
milligrams per liter 

Chloride ................................... 2500 

Copper.,.........,.......................... 10 

Fo~ming Agents.............................. 5 

Hydrogen S~Ifide.....,.,...............,,... 0.5 

Ir•o@....@.@.o......ooooooo....o........... 3 

Manganese................................... 0.5 

Sul~ate...............................,..... 2500 

Total Dissolved Solids...................... 5000 

Zioy•,.o...@.,oo.....ooooooe....oooooooooo@.. 50 

Color....................................... 150 Color Units 

Odor...................,.................... 30 TO Numbers 

pH ......................................... 6.5 - 8.5 

Table 1-3 Extract Levels of Heavy Metals and Other Water Quality 

Paraueters-Hazardous Wastes Classi~cation. Ten Times 

Secandary Drir2ing Water Standards. (4) 
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that is required for deteE~_ning ~ether a ~ste (~ch is not specifi- 

cal!y listed in the statutes) is to be classified as hazardous due to 

its toxicity. 

1.8.20ver~-iew (Toxlcity-Trace Metals) 

Most laboratory chemicals (or waste chemicals resulting from labora- 

tory activity) fall into two main categories of statutory hazardous 

wastes. They are either inorganic chemicals with toxic metals fractions 

or organic wastes which are taxic to humans, plants and animm!So Because 

thg residues are mainly coal der!ved chemicals ©r similar in nature to 

coal fractions, approximately ninety percent (90%) are 0rganic. Prece- 

dence indicates that this group of wastes ~i!l be classified as ~hazardous' 

by administrative d~cision based on the type of gensrabing activity 

(sLmilar to coking operations). Many of the laboratory to~c wastes are 

highly fla~mab!e and will be regulated under the i~nitab!e wastes section 

of the regulations. The vast majority (by bulk) of the laboratory wastes 

repor~ued ~!I not be considerm.d t~xic by virtue of release of toxic heavy 

m~ta! ions. 

A reasonable po!i~ for handling and disposal of the laboratory resi- 

dues at the Pittsburgh Energy Technology Centsr is to declare all of the 

wastes as bein~ hazardous (by legislative definition)° This would be 

feasible except in the case of some non-hazardous wastes which may consti- 

tute a large proportion (by volume) of the total wastes generated on the 

site, Of critical importance in the viability of the above policy is the 

miscellaneous waste group reported as fiyash~ s!ag~ lima sludge~ and 

waste~ater. They appear to make up eighty percent (80~) of the total 

volums of wastes reported in the inventory. The wastes listed in this 



group are of undeterminable classification with the data available at the 

present time. More study is required to determine the characteristics of 

this particular group of materlals. Expenses incurred in handling and 

disposal of these residues will have a dominant influence on the overall 

costs of operation. Consequently, a program for developing the data needed 

to characterize (with regard to the statutory classification of hazardous 

wastes) this group of wastes is of utmost importance. 

Residues generated by pilot and demonstration plants will mainly be 

in the form of flyash, char, wastewater treatment p~ant sludges and some 

water treatment chemicals. The main bulk of the wastes will fall into the 

indeterminate category. Of greatest concern will be the possible listing 

of the residues as hazardous wastes by administrative decision due to the 

type of generating activity. The flyash and chars will be classified as 

'hazardous, due to the heavy metal ions which may leach from them when 

disposed of on land. There is some potential for the application of the 

hazardous waste classification on all coal conversion plant residues. A 

cost-effective handling and disposal program will be imperative, but it 

must be based on data which is not available at this point in time. More 

research and study is needed if reasonable handling schemes are to 

be formulated. 

1.9 Other Hazardous Characteristics 

In addition to toxic heavy metal fractions which may be released 

from the residues with resulting migration to potable water supplies, the 

hazard characteristics of mutagenecity, bioaccumulation (by aquatic orga- 

nisms, animal, plants, and man), and toxic organic substances must be con- 

sidered in the statutory definition of a hazardous waste. The testing 
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procedures listed in the regulations are applied to the toxicant extract 

which is induced by prescribed sample preparation methods. Perhaps the 

most significant aspect of the methodology is the direct inclusion of 

the liquid fraction of the residues (separated by pressure filtration or 

centrifu~ation) ~_ This supernatent or filtrate ~il!j i_n the case of the 

laboratory chemicals~ be made up of the chemical itself(if any portion of 

the waste is in the liquid state). Concentrations of organic substances 

as high as one hundred percent Of the waste may be considered to be the 

toxicant extract. Dependence on low concentrations to exhibit non-hazar- 

dous characteristics ~ith regard to mutagenicity or bioaccumulation is 

questionable. In the case of mutagenicity s_nd bioaccumulation a threshold 

~ch ~_ll give ~egative results f~c~ the prescribed tests may not e:~_~o 

A concentration of one part per million of taxic organic substances is 

sufficient to classify the residue in the 'hazardous' category-. 

i.9 Q1 Mutage~i ~ity 

i,9,1,! Definition 

A waste stream is defined as mutagenic if (a) the substance contains 

at least one mE/1 of any compound fo,uud on the Controlled Substance List 

for mutazenic activity. This list is presented as Appendix IX in the 

proposed regulations (h) and includes thirty three chemicals. 

i.9.1~2 Overvie~-Mutage~!city 

A review of Table 2-1 reveals at least three compounds 

the laboratories at the Pittsburgh Energy Technology Center 

list of controlled substances° 

mutegenic potential is benzene. 

f~nd in 

are on the 

The most ubiquitous substance with kno~m 

This chemical may also be the largest 



volume waste stream of the laboratory residues. Carbon tetrachloride 

appears on the list but is reported in very small quantities. Other 

substances reported in the inventory of laboratory chemical wastes - 

not on the controlled substances list -are cited in the literature as 

mutagens and carcinogens. These are indicated in the tabulation in 

Table 2-1. The major mitigating circumstance regarding the mutagenic 

substances is that they are also highly flammable and would be classi- 

fied as hazardous substances regardless of their mutagenic characteristic. 

Consequently, this hazard would have little influence on an overall manage- 

ment plan for laboratory wastes. 

There is some question regarding the mutagenic activity of the high 

volume wastes generated ~/ the usual activities at the Energy Technology 

Center. The flyash, slag and l~me sludge reported is approximately 

95-98 percent (by weight) of all the industrial wastes generated at the 

site. These materials are not characterized with regard to the trace 

fractions of potential mutagenic substances. Polycyclic aromatic hydro- 

carbon (PAH) compounds, some of which exhibit highly mutagenic activityj 

are found in some of the residues listed above. An administrative 

classification of "hazardous due to mutagenic activity" on some of the 

above waste streams is a distinct possibility. There is a lack of data 

at the present time to make an assessment of the mutagenic characterist- 

ics of energy center waste streams. A need for study is urgent as the 

costs of handling and disposal of the materials in this category will 

have a dominant effect on overall expenses. Due to the volumes generated, 

disposal costs may be increased by order of one or two ma£nitudes (10-100 

times ). 
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It is even more imperative to develop some data on the process 

wastes that ~rill result from demonstration and full size coal conversion 

facilities. The desi~n of acceptable disposal techniques for the soli~ 

waste stre&ms originating from coal conversion processes and sludges re- 

sulting from wastewater treatment is of primary concern in the feasibility 

of the alternative processes. Costs of handling and disposal can dictate 

the need for pretreatment or process changes in the entire operation. 

1.9.2 Bioa~cumulation 

!q9q2.i Definition 

A waste stream will be considered bioaccumulative (and therefore 

'hazardous') if a positive result is obtained in a prescribed Bioaccumu- 

lation Potential Test. Reverse-phase liquid chromatography techniques 

are utilized in the measurement of octanol/water partition coefficients 

which exhibit a specific correlation to biocentration of substances ~ in 

fish. Compounds (tQxicant extract) with a P log coefficient greater than 

or equal to 3,5 are considered bioaccumulative if the compound is not 

biodegradable. A biodegradation assay is used to finally rule outl bio- 

accumulation of the suspect (positive) substance before it can accumulate. 

1.9.2.2 Ore rvie,~7-Bioac cumulation 

Most of the bioaccumulative compounds identified in the literature 

are high molecular weight polynuclear aromatic hydrocarbor~ and pesti- 

cideso ~_i) This hazard classification is not expected to be a critical 

problem in the h~udling of laboratory wastes at the facility, Most of 

the substances that may fall ih this category will exhibit two other 

hazard characteristics i.e. ignitability and toxic organic fraction. 

Carbon tetrachloride would be a chemical of concern in this context. Some 

consideration for the elimination of carloon tetrachloride should be studied° 
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Demonstration project and coal conversion waste streams have not 

been researched to any extent in the perspective of generating bioaccumu- 

lative substances. Wastewater treatment plant residues may have some 

bioaccumulation potential and should be examined to determine the general 

characteristics of this waste stream due to the potentially large volumes 

of wastes that maybe generated. Twenty thousand gallons per day of a 

b~IDgically active sludge are produced by the wastewater treatment plant 

of the coke works of United States Steel Corporation at Clairtca. (ll) 

There is a dire need for research in this area. 

1.9.3 Toxic Organic Fraction 

1.9.3,1 Definition 

The toxicant extract must be assessed for any organic substance which 

has a calculated human LD50 (lethal dose resulting in 50 percent kill) 

less than 800 mg/kg at a concentration (in the extract) in mg/l greater 

than or equal to 0.35 times its L~O value expressed in units of mg/kg. 

Table 2-I lists the laboratory waste chemicals that fall into this class. 

1.9.3~2 Ovez-~iew-Toxic Organic Fraction 

Some laboratory wastes reported in the inventory (9) fall into the 

hazardous category by virtue of their toxicity as measured by the oral 

lethal dose (LD50) for rats. On the basis of a calculated LD50- 800 mg/kg 

for humans (the methodology for calculated values is L~o-O.16 X LD50(rats)). 

Table 2-1 lists the allm~able concentrations (in the toxicant extract) of 

the various organic chemicals which fall into this classification. Of con- 

cern is the pure chemical in the liquid form which becomes an integral 

portion of the toxicant extract. 
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On the basis of listing of the substances (by DOT) as a poison i,e. 

phenol (which has an allowable concentration of 23 rag/1 as calculated 

by the methcdolo~/ listed in the regulations), all of the non-listed 

orgs_uic compounds reported at the facility associated ~ith lcwer allow- 

able concentrations should be of great concern in the occupational 

health perspective° Twelve waste chemicals listed in T~ble 2-1 should 

be handled as highly t~xic substances by this criterion. Great care must 

t~ken in the handling of acetonitrile, phenyl mercaptans, benzyl mercaptans, 

benzyl isothourea hydrochloride, dicyclopentadiene~ dimethyl glbxamine~ 

rhcdanine, and quinoline° Dimethylene triamine appears to be an especially 

potent poison. 

Process wastes generated by the individual test projects usually im- 

plemented at the Pittsburgh Energy Technology Center cannot be categor= 

ized from the present data base. Quinolines have bee, n reported in the 

literature in concentrations up to 100 rag/1 (iO). The presence of other 

t~xic organic chemicals are also likely as the process wastes streams 

contain most of the coal chemicals listed in the inventor-/. The fate 

of the various organic fractions produced (coal chemicals derived by 

the conversion process) is unkn~.mo Considerable research efforts ~!! 

be needed to determine the possible environmental impacts of the high 

vol~e waste streams (flyash, char, raw wastewater, and wastewater treat- 

ment plant residues). 
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i.iO Pollutional Impacts 

lelO.l Air Pollution 

Environmental impacts from gaseous emissions at the Energy Technology 

Center are divided into two classes i.e. internal work space and the ex- 

ternal environment. Discharges of fumes and vapors must be viewed in the 

context of occupational health and safety. All precautionary measures 

covering toxic gaseous emissions are dictated by OSHA (U.S. Occupational 

Safety and Health Administration) with implementation in the laboratory 

design and construction. State building licences cover the fire safety 

elements of the facility. This aspect is not in the purview of this 

study project. Exhaust ducts and hoods over working areas in the labora- 

tory are usually contained in the original laboratory design. Specific 

laboratory procedures in which toxic fumes are generated are well known 

and incorporated in standard procedures established by science management. 

Fume pretreatment prior to release to the unconfined environment may 

be a requirement established by the rules and regulations promulgated by 

OSHA, EPA or the cognizant stat~ authority (PennDER-Occupational Health). 

General emissions to the air environment are covered by regulations of 

the state (PennDER-Bureau of Air Quality Monitoring) or the county (Alle- 

gheny County Health Department-Bureau of Air Pollution). In general, 

the low volume releases of toxic gases to the atmosphere from labora- 

tory operations have a very low enforcement priority at all of the 

aforementioned agencies. At the present time, this particular environ- 

mental impact does not appear to present a problem that must be addressed 

by the Pittsburgh Energy Technology Center. 

The potential stack emissions resulting from pilot plant operations 

are of undetermined significance due to the relatively low volume releases 
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of exhaust gases with specifically controlled environmental pollutants 

(particulates~ sulfur oxides~ nitrogen ~xides). Hydrocarbon releases 

may be of concern with new regulations that are n~¢ being promulgated° 

Demonstration scale units and full scale coal conversion plants will 

of necessity require flue gas emission control (where there are emissions ) 

as par~ of the ~-erall plant design. This aspect iS beyond the scope of 

this project. 

Fugitive dusts and vapors must be controlled by existing enforcement 

regulations in the operation of on-site and off-site waste processing and 

disposal facilities, in the case of incineration s all of the units pro- 

cessing hazardous wastes (,~ithout exception) ~ll need stack gas cleaning 

elements (wet scrubbers or baghouses) due to the wide spectrum of toxic 

and odorous gas f~mes which result from the combustion of these wastes° 

Conc~tau% with wet scrubbing, the cleaning water ~ll need pretreatme~ 

prior to discharge. 

1,10.2 Water Pollution 

Potential environmental impacts from direct discharge of spent 

laboratory chemicals are dependent on waste quantities~ concentrationsj 

and characteristics of the receiv~_ug medium. Phenols will combine with 

disinfecting chlorine used in water treatment plants to result in compounds 

which have taste and odor impacts on the treated water at extremely low 

concentrations. Little is known of the material transport mechanisms~ 

consequently there is a risk of slugs (with little dilution) of toxic 

chemicals reaching animal or man. Aquatic organisms - especially in the 

embryonic stage of their graph - are susceptible to toxic effects (at 

lo~ concentrations) of many of the listed laboratory chemical wastes° 



A productive stream can be rendered sterile if particularly potent chemi- 

cal wastes were released. 

Of concern in the migration of laboratory chemical wastes is their 

high toxicity and concentrations, but the qusntities generated at the 

Center afford opportunities for the environment to btlffer the impacts. 

The usual migration dynamics indicate a slow release (when the chemical 

migrates ind~irectly to the water) and tremendous dilution ratios will 

attenuate the environmental insults to the extent that they will be too 

small to be measured. Effluent limits and water quality criteria will 

not be exceeded if direct discharges to the receiving stream are avoided. 

Large volume wastes produced at the Energy Technology Center evoke 

a different set of impacts. Although the wastes may not be highly toxic 

and concen%rations of the toxic fraction may be low, the consequences of 

direct placement in the water are of great concern. Deposition of lime 

sludge (which may be in the che~tical form of calcium sulfite) in the 

stream nay radically change the DO of the water. Consequences can include 

the elimination of most of the aquatic biota. The calcium sulfite will 

be oxygen demanding and cause a sag in the dissolved oxygen required for 

survival by the fish in the stream. Water quality for drinking, recrea~ 

tion, industrial and other uses can be seriously effected. 

Flyash and slag may leach toxic heavy metal ions which in the long 

term will cause detrimental health effects in plants, animals, aquatic 

biota and man. As stated previously, the characteristics (chemical and 

physical) of the high volume, relatively non-toxic wastes are not docu- 

mented sufficiently to predict all of the potential pollutional impacts. 

Placement of large masses of very fine particle wastes will act as a 

siltation blanket (although the material ~y not release heavy metals) 



to cover the bottom benthic organisms that are necessary to maintain the 

aquatic ecology of the receiving strea~. 

1.10@3 Land Contamination 

Impacts from the disposal of wastes on land are assessed in the con- 

te~-t of ground and surface waters. Using this perspective~ any assessment 

~ust include chemical nature of the wastes~ hydrogeological and topographi- 

cal features of the disposal site~ design and operation of this facility. 

Chemical characteristics of the laboratory chemical wastes are i~o~n 

in terms of the pure substances@ 1~a~ of the materials are toxic, corro- 

sive~ and/or flammable. The fla~mmble wastes may be highly volatile and 

present scze fume problems. Actual handling of the materials at the land 

disposal location must be carried out with the safety of the operating 

personnel as the primary objective° Potential danger from fir~s or explo- 

sions zust be minimized. Hazardous nature of the various wastes must be 

identified in order to safely handle them in the disposal phase of manage- 

Eent. 

Leaching of toxic fraction are a concern but the hydrogeo!ogica! 

features of the disposal site and the design can attenuate and in some 

instances actually prevent migration of the substances of concern. The 

very s~!i (relatively) volumes involved would preclude serious conse~ 

quences of pollution from land disposal as the soils have some clean~up 

capabilities° Holdover, legally the operation will be subject to mazy 

stringent requirements which must be carefully considered in order to 

make this alternative feasible. More study is needed to determ~e the 

zaterial transport kinetics involved in toxic ;~aste migration from land 

~management o 
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Fly ash, slag, flue gas desulfurization sludges and coal cleaning 

wastes have been managed by land disposal methods for a long time. The 

operations have been successful where cngineered sites were used. In most 

locations, fly ash and slag have not caused severe environmental problems 

to the water medium, but this appears to be dependent on the chemical nat- 

ure of the particular waste. FGD sludges have been pretreated to pre- 

vent stabilization problems. Coal cleaning residues were successfully 

managed at locations which were engineered properly. Due to the pro- 

jected volumes to be generated by full-scale coal conversion facilities 

and demonstration plants, environmental pollution problems are likely in 

this activity. Potential environmental impacts due to storage (on land) 

of vast quantities of wastes with soluble heavy metal fractions and the 

costs of disposing of large masses of materials are factors of concern. 

Site selection (for minimal environmental pollution) is the main 

mechanism for pollution prevention in designing the disposal site. 

A properly (hydrogeological and topographical) selected location is the 

one most effective method for minimization of environmental insults. 

Effective surface water diversion structures to minimize infiltration to 

the deposited solid wastes is necessary to reduce or even prevent (by 

precluding saturation-field capacity of the wastes) leachate formation 

and resulting migration from the disposal area. Daily operational tech- 

niques (efficient compaction) and effective maintenance of the structures, 

as well as designed grading will also effect the potential impacts from 

the operation. The above is essential for viable land disposal of the 

high volumes of wastes usually generated at coal conversion facilities. 

Pretreatment (stabilization or solidification) of some of the resi- 

dues, especially the sludges, may~he necessary to minimize, attenuate or 



prevent leacgdmg of toxic heavy metal ions from the high volume waste 

streams. As the federal regulations are now proposed, stabilization 

will be zaudato~ in the case of all liquid and semi-solid hazardous 

wastes. 

i.i! Legislation and Regulations 

Three, and possibly four, tiers of governmental agencies are now in- 

volved in enforcement of environmental controls with regard to transport, 

process~mg and disposal of solid wastes normally generated at the Pitts- 

burgh Energy Technology Center. Table I ~ is a tabular presentation 

of the political entities involved and the sphere of operations for each 

category. The following presentation will describe the relevant regula- 

tions and enforcement agency policy and procedures that are follo~ed 

at the present time° 

!.if.1 Local Requirements 

At the present time, there are no local ordinances on the books to 

control the types of wastes generated at the Pittsburgh Energy Technology 

Center. Local statutes do exist to cover storage and collection of muni- 

cipal refuse. The local fire marshal may have some au@~ority to dictate 

safety requirements for handling and storage of flammable products and 

ignitable wastes generated at the facility. CSHA regulations which are 

more detailed and stringent may supercede the marshall's authority. State 

police permits may be required for any buried storage tanks containing 

flammable substances. 



GENERATCR 

TRANSPORTER 

TP ~._EATPfl~:~T & 
I PROCESSINO 

'I NCII'ERATI ON 

LAND DIS PC~AL 

BORCUGI{ OR TOWNSHIP 

Storage and/ or Collectlon 
Ordinance (for refuse only) 

•, ,,, ,, 

Licensing o£ Trar~port Vehi- 
cle (fee only). Some func-  
t i ona l  regulatlons i,e. a 
covered body i s  required 
(municipal refuse only) 

ALLEGHENY COUNT~ 
CO~u.ONWEALTH OF 
PENHSYLVANIA 

~CHICLE LIC~SE 

B~ildlng and Occupancy 
Permits. Zoning variance 
If necessarY 

BUILDI~ PE~IT 

Building and Occupancy 
Permits. Zoning variance 
i£ necessary. 

BUILDING PERMIT 

Construct ion or Occupancy 
Permit. Grading Ordinance 
may apply. Zoning v a r i -  
ance may be requi red  

OCCUPANCY PERMIT 

Licensing and Heg i s t r a t ion  
of Transport  Vehicle. 
(fee only)  Check compli- 
ance with str ife  r e g u l a t i o n s .  
All liquid and s o l i d  waste 
carriers reqUire l i cens ing  

VEHICLE LICENSE 
• ,H 

Delegatlon of Authority 
from Commonwealth to County 
~or inspections and mon.4.tor- 
Ing. 

,= 

Delegat ~, ~n of Authority by 
Commonwealth (PennDER) to 
County for inspectlon and 
enforcement. ACHD Air 
Pollution Control Bureau 
Permit for prototype which 
inc ludes  a performance t e s t  
after installation. Article 
X%qlI (County ~eg~lation) 

FACILITY PEN.MI T 

Delegation o£ Authority by 
Commonwealth (PennDER) to 
County (by contract) for 
inspection and enforcement.  
County disposal  s i t e  permit  
i s  requi red .  

DISPOSAL SITE PERMIT 

Storage Regulatlons-on slte 
I d e n t i f i c a t i o n  of I n d u s t r i a l  
Waste Characteristics. Chapter 75 
(Act 2~I-S.W. Mgt. Act) 

General  Requirements i . e .  Proper 
ve h i c l e  design for  industrial 
wastes-Chapter 75 
State P.U.C. L i cens ing - l im i t a t i on  
on hau l ing  i n  r e s ~ r l c t e d  a reas .  

Industrial Waste Permit is requi- 
red if there are any water dls- 
charges or impoundments from the 
.Buk~ (PennDER). A Sol id  Waste 
Processing Permis Is needed. 
l.W. & S.W. PERMITS 

AUthor i ty  Delegated t o  County 
by PennD~. (BuAQM) by renewable 
oon t r a c t .  S ta te  i n c i n e r a t o r  per-  
mit  is required (County will 
monitor pec£ormance tests). Clean 
Air Act 

INCINERATOR PERMIT 
EFFLUENT DISCHARGE PERMIT (Water) 

, ,  , m  

Act 2ui (Chap. 75 Regulations) 
Die. SWM-PennDER rev tes  des ign.  
S t a t e  S.W. Permit i s  r equ i red .  
I f  water  discharge m-st  be t r e a t ed  
I.W. Permit i s  needed. Dams & 
Encroachment Permit may be r equ i r .  
for Impoundments. Soil Erosion & 
Sedimentation Plan must be app 'd. 
S;W. PEP|IT I.W. PEP~MIT 

DAMS & ~CROACIIHENT PERMIT 

EEI)ERAL 
U.S..ENVIROWMEHTAL PROT. AG~C~ 

, , ,  , , 

U.S. DGr r e g u l a t i o n s  cover con- 
t a i n e r  s p e c i f i c a t i o n s  h9 CFR Sub- 
chapter C. Vehicle spec, t.eo 
stainless steel tanks for  acid ,  
safety design for £1ammables, etc. 
Warning signs on vehicles. 
Partial Manifest System. 

.! 

H~F~ permi t  f~am EPA i s  required J 
for  a n y w a t e r  discharges .  May 
need a permit from Corp of Engrs 
or Coast Guard In case o£ o l l  
processing. 

NPDm ~Z~T 

Primacy given to Commonwealth by 
EPA for  approved plan.  EPA acts  
to enforce Clean Air Act i f  other 
agencies are not  e f f e c t i v e .  

Primacy given to  Commonuealth. 
NPDE3 permit i s  required  for  t rea t -  
ment p l an t  d i s cha rges .  

NPDE3 PERMIT 

Table 1 - ~  I n s t i t u t i o n a l  Framework for  Environmental Control  Enforcement I n  1979 (P r io r  to  RCRA Implementat ion)  



The Solid ~aste Managem~ut Act of i968 (Penn~Ivania Act ~in) 

mandates local inva!vemaut in contral of industrial and hazardous 

wastes° interpretation of this clause of the Act implies responsibil- 

ity of mur~cipa!ities to collect and dispose of industrial wastes safely, 

if the generator fails to comply ~ith the ~ covering statute~o T~ 

authorization has not been challenged in the courts~ nor has any local 

government chosen to csau~- the burden of collection, transport and 

disposal of industrial wastes produced within its border~ 

Federal legislation (Resource Conservation and ~ecover# Act- 

P.L. 94-580) has preempted both state and local institutions with re- 

gard to proper management of solid wastes° Primacy for enforc~uent of 

feder la!!y approved regulations will be taken by the Co~uon~¢ealth ~t ~hin 

aighteen month~ of promulgation of the federal statutes° Local involve- 

zent ~lull be limited to issuance of buil ~ding and occupancy permits for 

processing facilities~ zoning vs_~iances ~fnere needed~ and grading re- 

strictions in the case of land disposal operations° • Special use permits 

~ay be required if specifically indicated in the local zoning ordinance° 

!.i!.~ Environmental Pollution Control-Allegheny Oounty 

~ieghe~y County's maudate to enforce environmental statutes is 

founded on delegation of authority by annual contract ~_~h She state° 

Ar~icle Viii for solid waste management: Ar~cle IX for water quality 

monitoz~_ug, and Ar~icle XViii for sir pollution control are the county 

regulations wkich apply to the ac~:_vities at the Pittsburgh Energy Tech- 

nolo~ Center, They are the major mechanisms utilized by county person- 

nel to enforce compliance ~th the statutes ~.~ich ~re compatible v~h 

the state and federal regu!ation~ (12). 



Air Pollution Control Bureau (Alleghe~ County Health Department) 

involvement covers controlling fumes amd flue gas emission from the 

stacks and exhausts at the Center. Fugitive ~sts frQm disposal site 

operations and determination of compliance capability of waste incin- 

erators used to process the residues generated are also under the juris- 

diction of this bureau, l~) OSHA (federal Occupational Safety and Health 

Agency) is mainly concerned with the environment of the work place. The 

regulations are directed to controlled worker exposure and management of 

highly hazardous substances. Beryllium and asbestos concentration in 

the internal ambient air are limited to estimated safe levels with re- 

spect to injury and health effects on the operating personnel. This 

aspect of environmental hazards is beyond the scope of this presentation. 

There may be some relavent statutes (OS}~) covering the discharges of 

particularly hazardous substances to the atmosphere from the internal 

air ducting system. A n~ hydrocarbon release regulation, n~ in the 

process of promulgation by the county, may have some compliance require- 

ments on the Center's laboratory and pilot plant projects. 

Of some importance to any proposed management plan for solid and 

liquid residues generated at the Pittsburgh Energy Teclmology Center is 

the regulatory requirement of an operating permit (issued by the county) 

for any incinerator ~thin the geographicsl bounds of the coun~j. This 

pen.nit is issued in two stages -the first stage provides for a technical 

design revi~¢ and assessment of test data resulting from prototype unit 

operations which assure the incinerator's ability to comply with emis- 

sion standards. After installation, the actual unit must undergo per- 

formance tests to prove that col~pliance, i~e final pent,it is than 

issued. Due to the delegation of authority by PennDE~, a state permit 



is given simultaneous1_~- ~th the county docum~uto W_u order for the 

P~C staff to determine full legali~# (at the present time) of pro- 

cess~_ug and disposal of the Center's flammable ~stes~ ~To permit 

identification numbers are needed for documentation ~Then off-site 

incineration is claimed to be the disposal meshed. 

Liquid and solid ~m_stes which ~iil he processed by other techniques 

fla!l into the purvi~T of the Solid Waste ~nd ~'later Quality l~onitoring 

~areau (Allegheny County Health Departme~ut), Authority by aunual con- 

tract has been delegated by the Cammon~.malth to the Co-enSj. This section 

does not specifically issue permits for industrial waste trea%ment in- 

stallations (~ennDER issues tham), If the fi~mi disposition of the waste 

substances ~fi_ll be on laud within the Ceunu~j~ a permit i~ needed, A con- 

currant technical revi~,.T of proposed sites is conducted by both state 

and county personnel. Dual permits are issued at the seine time. (]h). 

County personnel are used as the primary enforcement mechauiam. 

~ney make periodic inspections and investigations into compliance with 

the re!evaut regulations. County regulations (2~r~icle VIII aud ,-z ) 

cover the requirements for ma~m-gement of industrial and municipal 

wastes° The state and counSj statutes are almost identical, A special 

vekic!e iic~use tag i~ ~quired for all tr~,uspoz~u u~_i4ts operating in 

the co~ty. This is not a con@rol mechsmism, but is used as a revenue 

col_!ection procedure° 



l.ll.3 Enviro~lental Control & Enforca~ent -Pennsylvs~ia 

The Cc~normealth's activity in enforc~lent of pollution control 

derives its authority from the federal constitutional mandate to 

"protect the public health." State's rights primacy ~th respect to 

environmental quality is fir~- established by legal precedents. Con- 

trol of liquid and solid residues prodnced at the Energy Technolo~ 

Center are monitored by t~ree bureaus (Bureau of Air Quality ~ioni%oring, 

Bureau of Water Quality Manag~mant, and the Bureau of Solid Waste 

Management) of the Pennsylvania 

Depar~,ent of Environmental Resources. Regional and central office 

(HsaTisburg) staff are involved in rew~7 and inspection activity. 

Authorization for enforc~:ent and establishment of specific criteria 

were by legislation, specifica~ by Pennsylvania's Clean Air Act, 

Clean Streams Law ~md Solid Waste Management Act. 

Fugitive dusts and fumes are under the ae~s of the Bureau of Air 

Quality l~onitoring. This enforc~lent activity has been delegated to 

Allegheny County by renewable contract dependent an equal or more 

stringent regulations. A low priority has been placed on t~s phase 

of air qualit~ control, consequently the state and county have ~xpended 

minimal~ if ar~j resources for enforcement of the statutes. The apar- 

rent policy of both organizations appears to be that of acting only on 

specific citizen's complaints. 

Effluent discharges to surface m d ground ~ater are controlled by 

the Bureau of Water Quality Aanag~ent on a regional basis. Stress. 

monitor~_ug is conducted by this bureau which operates an analytical 

laboratory in Pittsburgh. Control (snd e~forcamaut) is accomplished 

by izplementation of a permit system (industrial ~ste permits, 
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impoundment perait~ ~ud/or dams ~d encroachment pez~it) for any ~aste 

° .A.._ ~ter trea~ent _acili~j~ ~th corresponding federal ~DES (National 

Pollutant Discharge Elimination Syst~n) permits for the specific dis- 

charges involvedo The regional ~ter quality planner (Pen~E~) sets 

the l~its on discharges using hea~y metal ion concautrations~ biolo- 

gica!l parameters, and ~ter quality measuraments as the criteria for 

the recei~iug st~Smo Additional permits from Dams & Encroac~ent 

i~_vision (B~D!~I) may be needed if the stream flo~T or river bed is sig- 

nificant!y altered° If run-off character of the drainage basin is 

changed (by encapsulation of tributaz~_es~ etc.) this permit would be 

required before inst-~!lationo ~/! impoundments ~_th volumes ~e=;.~d~ug 

250~000 gallons require a BuWO!I permit. 

Solid waste manag~maut is the m~or tool for protecting the water 

sad laud ~n~_ronmento The Bureau of Solid Waste ~_uagemem.% 

has the major responsibility to ensure proper pro- 

ca~s!ng ~.ud disposal of !iquid~ semi-solid and solid ~.stes on laud~ 

A state pe~t is msm~latory before a solid waste disposal site or 

processiuz facility- cs_n be operated° Process fa ~cilitias include in- 

cinerators~ pre-processing solid waste operations~ disposal sites and 

trsasfer stations~ The Solid Waste I ianagemant Act (Act 2~i) and the 

Peu~IE~ regulations (Chapter 75) cover the criteria for com~!isace ~th 

the statutes relavent to physical sad hydrogeologiGa! character of the 

site~ design ar~ operations of the facilities and disposal locations. 

Nain concezn of this division (in the case of incineration) are the 

proper disposal of the residues resulting from the in ~cineration process 

and liquid e£~=luauts which m~y reach the water enviroz~ent. 



The regulations do not address the subject of liability in the 

case of ~ollution episodes fr~n tr~nsport~ storage~ processing and 

disposal of chemtical and hazardous wastes. The statutes do require 

the generator (Pittsburgh Energy Technology Canter) to identify the 

wastes and inform the transporter of the ccastituents and the hazards 

associated ~rlth them (PennDER Regulations - Chapter 75, paragraph hO). 

At 

the present time~ there is no mandatory requirement for a detailed 

manifest and reporting system which traces the move~ent of the wastes 

fr~ the generator to the ultimate disposal location. 

Proposed processing and disposal methodologies must be su~l~tted 

to the county and state ~thorities for approval on a case-by-case 

basis if the ~¢astes are to be disposed of in Allegher~ County. Only 

state approval is required ~_f the material moves across county lines. 

Under the present enforcement system, hazardous wastes moving out of 

the state are not controlled by PennD~ agencies. The extent of state 

involvement in this instance is to info~ the cognizant out-of-state 

agency of the ultimate fate of the residues (as reported by the waste 

disposal vendor). Theoretically the regulations of the adjoining 

states -Uest Virginia and Ohio- would prevail regarding proper pzc- 

cessing and disposal. 

A special ralations~ip exists bet~reen the Co~uonwealth and fed- 

eral facilities (PETC) within its borders. The Depar~aent of Environ- 

mental Eesources (Pe1~u~ylvs.nia) interprets federal and state statutes 

to dete~ne the li~its of their authority ~th regard to federal in- 

stallations. They believe their regulations (Chapter 75) are appli- 

cable to the Pittsburgh ~uer~j Research Center. Authorit~ ~ for this 



ap~jLicabi!ity is not the state la~.z~ "out a presidential directive to 

all federai agencies to comply ~th state environmental statutes° 

Ho~y~ver~ the policy of Pe~uDF~ does not require licensing or per~_~ts 

for processing and disposal operations on federal lands (if the acti- 

vity is i~pl~ented as ~ of a federal program). Cooperation bet~.m~u 

federal (on-site) perso~uel and state m~forc~ent officials is the mecha- 

nimu used to ensure corn 1olianceo ~6 ) 

i.I~.$ ~nvirora~enta! Protection -Federal Involvement 

Prior to passage of RCRA (P.L~ 95-580)~ the federal En~_ro.~ental 

Protection A~en~i ~.ms active in the solid ~d hazardous waate field o]nly 

~th educational mud funding progr~ The So.l.id l..raste Act of 1965 

pro~_ded autho~_ty to fund state enforce.m~nt agencies (manpo~mr gr~ut~) 

mud d~,uonstration projects. Federal enforc~uent took the fo-~,1 of legal 

assistance to the state and coun~j enforcement authorities in court 

disputes over pollution incid~uts~ initiat.ion of the legal actiou ~ms 

left to the local institution~ Some environmental protection measures 

are enforced by the feder,~ Depar~aut of Transportation (in the case 

of non-co.~ loliance ~th federal regulations covering trausport of hazar~ 

dous substances) and by the Coast Guard for oil or ch~ical spills into ~ 

navigable rivers or tributarieso The I~D,ES program also attampts to 

control effluents to the surface ~ters o 

US~A invo!v~uent in control ~Z solid wastes generated at the 

C~uter is minimal at the present t~_meo ~ stated above~ a presid~utiail 

directive has been the instrament for cooperation and compliance ~_~h 

state mud local or ~dinances by the federal installations in Pennsylva~_~ao 

T~_is situation has beau radically altered ~,,~_~h ps~sage of the Resource ~ 



Conservation and Recovery Act (P.Lo 9h-580) on October 21, 1976. 

T~is act specifically includes federal agencies as one of the entities 

covered by the legislation. 

The Pittsburgh Energy Technology Center will be subject to compli- 

ance ~ith the federal statute as a "generator" of hazardous wastes. 

Although the laboratory waste chemicals may not accumulate at a rate in 

excess of 220 pounds (lO0 kilogra~us) per month, the c~iparatively large 

~ste streams (characteristics mainly unknown) ~ qualify the facility. 

This is one im~portaut reason for developing data and clas~_fying the 

indete~nate residues. Potential on-site processing stud/or disposal 

alternatives ~zLll be under the purvi~¢ of this n~ legislation. Fed- 

oral pe~ts ~ill be needed for ar~ P~-TC involvement. At the very 

least, manifest system izlple~entation, identificatiau (which is n~ 

required under the state regulations) and reporting requirements must 

be met when the proposed regulations are prc~mlgated and adopted. 

1.11.5 PETC Liability - Solid l~aste Hanag~lent 

During the interizl period prior to promulgation of federal regu- 

lations and state acceptance of pri~acy regarding solid waste manage- 

~aut, liability relationships er~sting at the present time are in 

force. Same time will be allo~d (five years after prcmu~Igation) 

for co~.pliance ~th RCRA statutes. Pittsburgh Energy Technology 

Center liability is limited to accidents and pollution episodes only 

on-site. The Canter laust identify the hazards and the wastes in suf- 

ficient detail to allow the trsnsporter and processor to -take the 

necessarj precs:atio1~ ~ implement the legal packaging and marking 



specifications dictated by U.D. Depart~nt of Transportation. In the 

case of spills or damage occuring during the moving phase of the opera- 

tion, the transporter is fully covered by general liability insurance. 

At the present time, there is no liability coverage at the disposal site 

for slow releases of hazardous ~terials into the water environment. 

Either the landowner or operator of the disposal facility is subject to 

legal and civil actions for amy d&mage resulting from pollution at the 

facility. If the discharges can be uniquely traced to a specific gene- 

rator, he may be held liable for negligence in not insuring safe disposal 

of the hazardous residues. The~ is no legal precedaut ~@~ich est~!ishes 

this liability to a federal facility. 

The Resource Conservation and Recovery Act attempts to remedy this 

inconsistent and confusing situation regarding liability and damage due 

to hazardous substance discharges. Disposal sites will be ~quired to 

show financial responsibility to insure continuity of the operation and 

proper closure of the site without environmental impacts. The o~ner/ 

operator will need to establish a closure trust fund and deposit the cash 

required before the facility permit is issued. As of this date, there 

are no insurgence companies or bonding agencies that will cover liability 

due to po!!utiona! releases or bond performance. Establishment of a 

national trust fund with financing from surcharges assessed against the 

wastes processed by the disposal industry has been suggested. 


