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INTRODUCTION 

This report documents activities of Carnegie-Mellon Institute of· 

Research (CMIR) and its subcontractor, Environmental Research & 

Technology, Inc. (ERT) performed between July, 1978 and June 1980 for 

the Department of Energy (DOE) contract EX-765-01-2496 (formerly 

contract E(49-18)-2496). The preparation of this document was 

completed under contract DE-ACOl-76ET10249. 

This volume is one of seven topical reports completed for this 

contract extension. These reports were prepared in draft form for 

various project activities during the original contract. The material 

~n these reports has not been updated to reflect recent developments. 

Portions of this report pave been previously rP.lPA~e~ in tho DOE 

document 11Final Environmental Impact Statement - Solvent Refined 

Coal-II Demonstration Project11 DOE/EIS-0069, January, 1981 

(Appendix Y-2). 
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INTRODUCTION 

As an integral part of its synthetic fuels technology development 

program, the Department of Energy is comlliitted to a major effort to 

insure the environmental compatibility of its developmental 

technologies. One key element of DOE's environmental mission is the 

construction of a compr~hensive health and environmental data base 
t' ~ 

that (1) identifies and scopes significant environmental issues; 

(2) provides a quantiative basis for analysis of 'identified 

environmental risks;; (.3);provides a quantitiative basis ror the 

determination of environmental management needs,options, and 

performance requirements; (4) provides a quanti~ative basis for the 

selection of control systems and the preparation·of required 

environmental impact statements, const~uction and .operating permits; 
' 

and (5) provides broad substantive evidence of th.environmental 

acceptability of sy~thet~c.fuel technol~gy. Development of such a 

data base is distinctly an interdisciplinary activity requiring a wide 

range of skills from process and environmental engineering to biology, 

ecology, and chemistry. DOE has within its organization the requisite 

skills necessary for such an interdisciplinary activity and is 

effectively marshalling' them in a joint ·project team approach. 

The Assistant Secretary for Environment (ASEV) is responsible for 

assessing technology-related health and environmental issues. The 
I " ,~ •' . . 

Assistant Secretary for Fossil Energy (ASFE) in turn is leading the 

SRC Program's process and environmental engineering efforts by 

addrP.ssing environmental management issues in the context of the 

available data and EV's related analysis. The Assi~tant Secretaries 

are working together to formulate meaningful experimental testing 

designs needed for the comprehensive development of the health and 

environmental program data base. 

The DOE has prepared in-depth programmatic outlines of its 

synthetic fuels environmental program plans annually since 1977.(!) 

(!)"Environmental Development Plan for Coal Liquefaction", prepared 
by the u.s. Department of Energy, October, 1979. DOE/EDP-0044. 
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These Environmental Development Plans (EDP's) describe data base 

issues as they arise at various stages of process development from 

bench-scale to demonstration- and commercial-scale operations. A 

series of Project Envi~onment~1 Plano (rEr's) address site-specific 

technical programs. One such Project Environmental Plan has been 

prepared for the SRC-II Demonstration Program in Morgantown, West 

Virginia.< 2) 

This document outlines the technical framework of DOE's overall 

synthetic fuels health and environmental characterization program. 

Current project environmental activities directly associated with 

SRC-II technology development are summarized for the convenience of 

the Environmental Impact Rt"'t~msnt l'eview~n:l. An PYt'indsdt 

technically detailed st~t~ment of the 3KC-II health and environmental 

program, activities, and plans was released in late 1980, as part of 

the final Environmental Impact Statement of the SRC-II Demonstration 

Project. 

(2)"Project Environmental Plan for the SRC-II Demonstration Plant", 
prepared by the u.s. Department of Energy, April 2, 1979. 
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FRAMEWORK OF DOE HEALTH AND 

ENVIRONMENTAL CHARACTERIZATION PROGRAM 

In other, more mature, commercial industries with known 

environmental characteristics, substantial data bases have been 

developed on the health and environmental impacts of pollutants (e.g., 

so2 , NOx)· On the basis of such data, EPA promulgated ambient 

environmental quality standards that are not to be exceeded. Through 

a combination of appropriate air and water quality modeling and 

available control technology analysis, source emission limitations are 

determined. At this early stage in synthetic fuels development, only 

limited environmental data bases exist. There are presently no formal· 

regulations on commercially significant effluent species and resulting 

health and environmental impacts. Thus the basic pattern of data base 

development, used for many commercial/industrial source categories 

during the 1960's and 1970's, must now be applied to evolving 

synthetic fuels technologies. 

Focus of DOE Health and Envoronmental 

Characterization Efforts 

In contrast to past cycles of data base development, which were 

carried out on large-scale commercial systems, DOE is aggressively 

seeking to maximize the development of data on smaller 

subcommercial-scale systems. By this means, needs for control are 

identified early in the development process and at the smallest 

feasible ~cale. Maximum ~nd effective control can therefore be 

implemented before systems reach commercial scale. Health and 

environmental characterization begins selectively at process 

development unit scales (PDU < 100 lbs/hr) and increases steadily 

through pilot plants (typically 1-10 ton/hr) and demonstration plants 

(typically 100-300 tons/hr). In using this approach, commercial-scale 

systems will emerge with well-defined environmental control systems 

requiring only fine tuning. 
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The DOE is addressing types of emissions, transport phenomena, and 

impact issues for the full range of operations from coal refining to 

product end use (see Figure 1). Modes of system operation that result 

in emissions ·range to steady state, upset, and decommissioning. 

Species characterization is driven by three factors: (1) existing 

regulatory compliance issues (e.g., so2 and NOx in the air, NH3 
and phenolics in process waters); (2) emerging regulatory issues 

(e.g., Toxic Substances and Control Act, Resource Conservation and 

Recovery Act and Occupational Safety and Health Act); and (3) health 

and environmental effects research for potential, presently undefined 

issues. 

Operational Strategy for Health a~~ 

Environm~ntal Data Base Development 

DOE's data base generation efforts are operationally broken down 

into four basic components: (1) screening studies, (2) long-term 

baseline studies, (3) parametric and sensitivity atudies, and 

(4) monitoring studies. Study activities focus on environmentally 

significant materials generated as coal processing intermediates, 

industrial hygiene, environmental control system effluents, transport 

syotem discharges, waste disposal effluP.ntt::. and product t.!ml use 

effluents (see Figure 2). 

As pr~vluusly noted, sources of testing materials that are 

analogous to commericial-scale materials include PDU-, pilot-, and 

demonstration-scale coal processing, environmental control, transport, 

disposal, and end ns€' &ystcmo. · Althuugh materials are frequently 

available, it should be notP.rl that interpretiv~ engirteering analysis 

must be performed to project rnmmercial-oeale characteristics from 

data obtained on subcommercial-scale systems. In certain cases, there 

are technical limitations to developing the data base in . .;,.dva.nce of 

commercial-scale operations. These limitations can be minimized with 

careful equipment design and judicious choice of subcommercial-scale 

studies. 

Within each of the four basic components of data base.generation, 

issues addressed range from methodology developm~nt to the systematic 

application of established, verified procedures. Significant 
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OPERATIONS OF POTENTIAL 

CONCERN 

• Conversion Processing 

• Control Technology 

• Ancillary F~cilities 

• Materials Transport 

• Waste Disposal 

MODES OF OPERATION OF 
POTENTIAL CONCERN 

• Construction 

• Startup 

• Steady State Operations 

• Upsets, Incidents 

• Shutdown of Facilities· 
• End Use (Product, Byproduct) 

Reference: Pre-Construction Conditions 

~-•--_R_e_me_d_l_·a_l __ A_c_t_io_n_s __________ ,_--v~ . L-----~--~---------------------------V~ 
I.. I 

FIGURE 

~/~--~--------------------~~--</ 
r 

BASIC HEALTH AND ENVIRONMENTAL STUDIES 

• Emissions Characterization -- Physical, 
Chemical, Biological 

• Transport of Emissions -- Monitoring and 
Modeling -- Gaseous, Solid and Liquid 

• Health and Environmental Effects (Impa~ts) 
of Emissions -- Biology, Ecology 

1. FOCUS OF A HEALTH AND ENVIRONMENTAL DATA BASE ON SRCII-RELATED 
MATERIALS 



I 
0'\ 
I 

FCCUS OF CHARAC~ERIZATION 
STJDIES· 

1 PROCESS INTERMEDI.\TES 

• INDUSTRIAL IIYGIENI: 

1 ENVIRONNENTAL CONTROl. SYSTEMS 

e TRANSPORr SYSTEMS 
{PRODUCTS, WASTES) 

e WASTE Dl~POSAL SYSTEI-IS 

• PRODUCTS 

1 eND USE SYSTE~~ 
(PRODUCTS, BYPRODUCT5) 

FIGURE 2. 

MIIJOO CHARACTERIZATIC~i PROGRAM CCH'ONENTS 

COMPONENT 1: SCR~ENI~G STUDIES 

• EstaJlishment, verification of engineering, c~emistry, and biology methodologies for sample 
collr.ct.ion, preservation, and analysis. 

• Init:.al ·evaluation of representative SllC-II materi~l properties using a range of short term 
chem:.cal and biological tests. 

• Initial evaluation of the performance of envi•·onille•tal control systems and the fate of environ­
mental species in transport spills, waste disF.OHl, and product/byproduct end use. 

COMPONENT 2: LONG TERM BASELlNE STUDIES 

• 5pecification of 1110st representative SRC-11 aJateria.ls for long-tem health and environmental 
:estbg, based upon Component 1 results and be>t judgments on probablt! demonstration plar.t 
•esign. 

• Speci:Oicnion and exllcution of unit operation •:ests for the production of significant quantities 
of pr:ority testing materials at conditions co11side::ed most representative of demonstration­
~cale operations. 

• Eeleclio• and performance of a range of long-te-r11 b:.c·medical and ecological tests on specified 
set o£ StC-11 related materials. 

COMPONENT 3: PARAMETRIC & :5ENSITIVITY STUDIES 

• Investigation of the effects of variations in s~lected processing conditions (e.g., reactor temp. 
a•d re.oid'~nce time, boiling range of product oi !) ·On the health and environmental properties 
measured in Components 1 and 2 of program. 

• I~vest:.ga:ion·of the effects of coal type on t•e properties of SRC-11-related materials. 

• Ccrrel::.ti•n studies on short- and long-term biologic~! and ecological assays in order to establish 
bcunds ·on the interpretation of short-term bioa.sal results. 

COMPONENT 4: MONITOF:IMG STUDIES 

• 1Je1elopoent of methodology for the 1110ni toring of ctenrical, biological, and eco.logical materials 
transpo ~t. 

• De!'elOJlllent of methodology for tbe modelinJl of cfleo;ical, biological and ecological materials 
transport. 

• Workspace and ambient (air, water, ground) moni1orin:, of the transport of priority SRC-11-
reJated ma;:erials. 

• ~loni to ring of the impact of SRC-11-related emission; or. biological and ceo logical systems. 

OFERATIONAL STRATEGY FOR THE DEVELOI':H::!:t-.1 OF AN SRC-II 
HEALTE AND ENVIRONMENTAL DATA BASE 



methodology development, modification, and refin~ment have been 

necessary at all levels of effort to accommodate the unique properties 

of coal-based systems. 

Program development is necessarily iterative (see Figure 2). 

Early screening re~ults on a small scale equipment suggest the need 
. . . 

for further screening studies on a larger-scale systems. Results of 

screening studies set the priorities for more extensive and costly 

long-term baseline biological and ecological studies. Parametric 

studies establish the sensitivity of measured screening and baseline 

characteristics to changes in processing conditions and also provide a 

basis for correlating low- and high-tier biological and ecological 

test,·information. Monitoring system development is stimulated by 

fin~ings in screening and _qaseline characterizati?n efforts. Choice 

of ~9~itoring systems is dependent upon screening and baseline 

biological and ecological test results and results of initial site '. ~ '·. . . 
ana~~ses. As a result, t~~ overall characterization program 

neces,sarily emerges in phases, each with a distrip~tion of activities 

in the four component areas. 

·Characterization effor~s on PDU- and pilot-sca_le equipment focus 

on s~.reening and baseline ~tudies of steady stat~ and non-steady state 

productio~. At the demonstr~tion scale, these ac:-tivities are expanded 

to include extensive mon~toring and ·the investigation of large-scale 

steady state and non-steady state effluent production and control 

characteristics. 

/ 
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SUMMARY OF SRC-II RELATED HEALTH 
c 

AND ENVIRONMENTAL CHARACTERIZATION ACTIVITIES 

· SRC-II related health and environmental characterization 

activities have been underway since the construction of the Fort Lewis 

pilot plant in 1972. These ac~ivities have been significantly 

intensified since 1977 in response to. DOE's decision to extend 

development studies to demonstration-scale operations. 

Major Participants in the 

Characterization Program 

The Assistant Secretar.iP!! for Envhunment (J::V) and Fossil Energy 

(FE) have assigned to specific organizations the responsibility for 

health and environmental studies, and engineering efforts on SRC-II:;:· 

respectively. Battelle's Pacific Northwest Laboratory is EV's lead 

laboratory for the chemical. biological, and ecological 

characterization and aRse5smcnt of SRC-II technology. Pittsburg & 

Midway Coal Mining Co., a wholly owned subsidiary of Gulf Oil, is FE's 

prime contractor for the process and environmental enginering analysis 

of SRC-II control technology needs, options. ~nd performance. 

Additional subcontractors, several uf DOE's Energy Technology Centers, 

and DOE's National Laboratories are contributing significantly: to the 

overall characterization program. 

~ 
Resource Materials for 

Ch~racterization Studies 

Major categor.ie& of materials of potential environmental signifi­

cance in ~RC-II technology include process intermediates, environ­

mental control system matpri~lD; ~oliu W4stes byproducts, products, 

and related end use materials (see Table 1). Basic relationships 

between these materials, and materials ~hich. are potentially available 

for testing from predemonstration-scale equi,pmen~, are also indicated 

in Table 1. To date, SRC-II process sampling and characterization 
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TABLE 1 

ENVIRONMENTALLY SIGNIFICANT SRC-11 ~ELATEQ MATERIALS 
AND ?OTENTIAL PRE-DEMO~STRATION PLANT SOURCES FOR TESTING 

Potential Pre-Demonstration-Scale Analoas 
to Dc1110nstrntlon-Scale •latcrlals 

Environmentally Significant 
SRC-11 DeAIOn>trutlon-Scale Haterlah Materials 

SRC-11 PROCESS INTERMEDIATES 

Coal 
Ccal Slurry 
Recycle Slurry 
R&w Naphtha 
Djlsolvor Effluent 
LP Cold llydrocarbon 
L? llot llydrocarbon 
liP Cold Hydrocarbon 
Ef.fluent Separator Quench R.ocyclo Solvent __________ .,. 

Practlonator Recycle 
Loan/Rich Scrubber 011 ---------1,.. 
Liquefaction Procosa Waters 

a LP Sour Wator ---------.....,1 
• liP Sour Water ( ) •: 
• Slurry Prop Sour ICator c '------••• 

Vacuua l'lash Sour Water •• 
fractionation Sour Water e 
Li&ht Ends Recovery Sour WatOI' • e llllS Sour Water __________ .,,.,.. 

•lethanatlon Sour Water e 
Gasifier Sour Wuor -------------------1• 
Sulfur Rocovory Sour Water 'ta 

Coal(a) 
Coal Slurry 
Recycle Slurry 

Rav .Na~htha ~b) 

Middle Distillate 
!Ieavy Dhtlllato 
soop Bollin& Fractions 

Proceu Water 

Proceu Wiitor 

SRC-11-Rl:LATED t:HVIRONHENTAL CONTROL SYSTE•t MATERIALS 

Treatod Process Waters 
• Nil] Recovery Effluent 
• Tar Acid Recovery Effluent 
a Physical/Chemical Treatment 

Hfluent 

• Blo loa I cal Treatment Efr lf~l~u:en~t:....~==;::;i;----------"• 
• F.vaporator Olst lila to • • e 

Absorption Solutions 

• Oll Wash ------------• 
• Acid Cas Recovery •• • Nil] Reconry ---------------------
• l'ar Acid Recovery 
a Sui fur Recovery -------------------.;.-

Nil] Recovery effluent 
Tar Acid Recovery Effluent 

BlotroMted Effluent 

Nil] Recovery Solution 
Tar Adcl llecovory Solutlona 
Stretford Solution 

Potential Sources 

SRC-11 PP(dl, P99(o) 
SRC-11 PP, P99 

SRC-11 PP, P99 

SRC-11 PP, P99 
SIIC-11 PP, .P99 · 
SIIC-11 PP, P99 

' SRC-11 PP, P99 

8Yjlfoduct Recovery 
Pilot Units 

8cn~hsc3le Treatment Units 

8yj>roduct Recovery 
l'llot Unl tJ 

SRC-11 pp(&) 
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TABLE 1 (CON IT) 

Potential Prc-DeDO~stration-Scale Analogs 
to Demonstruti·~n-Scde Materials 

Environmentally Significant 
SRC-11 Dcmonttratlon-Scale Material> Materia Is 

~RC-11-RELATED SOLID WASTES 

Brine (oncentrates ~ 

Chcmlcnl Treatment SlaJges -------o-J ---------­
(nclnerator Solids 
Cnslficr Slaa ---------------------...,. 
Used Catal)'sts .. Process Water-Derived 

Incinerator Solids 
Gostfler Slaa 

SRC-11-RELATED BYPRODUCT MATERIALS 

Sulfur (Claus) 

T3r Acids ------------------------------Anhydrous Ammonia 

Stratford Sulfur(&) 
Tar Acids 
Anhydrous Ammonia 

SR.:- D-RELATED PRODUCT HATF.RIALS 

Synthetic Natural Cu -· 
Liquid Propalle ------------.~~·· 
Uquld Mhe~<d~B~u~ta~n~e~s~-=========: .... :! __________ ._ 
Naphtha -
Light Fuel Oil 
lleavy Fuel Qll 
Full Bollin& Ranao Fuel 011 

l~drotroated Naphtha 
Middle Distillate 
l~avy Distillate 
Middle/lleavy Distillate Blencl 

~RC-11-RELATED ~NO US~ MATERIALS 

"combust ion Part lculates 
Combust ion Of(Jiaoes ----------------------i• 
llydrotreated fuel Prodw:ts 
Refined l'ue I Products ---------------------ll• 

FoGtnotcs: 

Part lculates 
OHaasu 
Upgradod Fuel Oils 
Aofiaod Fuel Oils 

(a) ____,.. Anulogous demonstrotlon-scalo mater:al avaiia.le from pre-demonstration process unit. 

(b) .::EJ.., Croupt of" demonstration-scale motc~lals thGt 'avo pre-demonstratlon process unit onalca(•l. 

(c) ... Dcmon•tr~llon-scnle materials :·hat. de not lla~e pro-deaonstratlon process unit analoas. 
(d) SHC-11 Pr: Jll ton per day SRC-11 pilot p:anl eC Fort Lewis, IIA. 
(e) P99: I ton per day SRC-11 I'UII at llarm.1rvillr. IIA. 
(() TelPCO Pf: 12 ton rer day Texaco pilot plaat aaslfl~ 81 Montebello, CA. 
(&) Strctrord Is on alt~rnato sulrur rec~very srst:m ror the deaonstration plant. 

Potential ~ources 

[vaporntor/lncinerator 
PDU's 

Tcxuco PP 

SMC-11 PP 
Bn•roduc 1 R<·cuvcry 

l'llot llnlu 

Upgrading PDU's 
SRC-11 PP, P99 
SRC-11 PP, P99 
SRC-11 PP, P99 

Doller, Combustor and 
Turbine PDU's 

lly.Jrotreatlna PDU's 
Refinery Upgradina I'IIU' s 



efforts have focused primarily on materials produced during Fort Lewis 

pilot plant operations. Selected studies have been performed on 

Texaco gasifier pilot plant materials, and screening studies have been 

initiated on selected bench- and PDU-scale environmental control 

system alternatives. 

A systematic evaluation is currently underway to determine 

(1) what additional predemonstration-scale equipment is capable of 

generating commercially relevant materials for testing; (2) what 

subset of these systems must, or should, be operated for 

characterization purposes prior to SRC-11 demonstration plant 

operation; (3) what set of materials from these operations should be 

collected for characterization;and (4) what are the range and limits 

of reasonable interpretations of data generated from collected 

materials? Relevant materials, carefully selected on the basis of 

this evaluation will be characterized in the remaining period 

preceding startup of the SRC-11 demonstration plant. 

Major Current SRC-11 

Characterization Activities 

._Consistent with the joint nature of its program, DOE's initial 

round of characterization activities has focused on a delineation of 

current regulatory compliance issues and screening for areas of 

potential health and environmental concern. FE and its contractors 

have taken the lead in identifying and scoping EPA and OSHA compliance 

issues necessary to keep the demonstration program on schedule. EV 

and its contractor~ have led the effort to scope currently unregulated 

areas that could pose future health or environmental problems. Since 

the results of health and environmental screening studies pinpoint 

areas of further FE control technology evaluation, these tasks are 

interactive and necessarily iterative. 

Principal areas of current FE activity include (1) comprehensive 

process and site specific studies required for compliance with the 

National Environmental Policy Act and various state and federal 

environmental permits; (2) extensive industrial hygiene research, 

development, and monitoring at the Fort Lewis pilot plant; 

(3) formulation of a large-scale, multiyear compliance toxicology 

-11-



testing program for the analysis of key SRC-II materials; and 

(4) analysis of potential environmental incidents and the development 

and evaluation of remedial action scenarios. Specific projects 

associated with these activities are summarized by program component 

(i.e., Screening, Long-term, Parametric, Monitoring) in Tables 2 

through 5. FE is currently reviewing available project results and 

will use this information as one basis for the specification of the 

next round of project studies. 

Principal areas of current EV activity include (1) extensive 

methodology development for sophisticated chemical, biological, and 

ecological analyses of SRC-II related materials; (2) screening 

characterization of the chemical, biological, and ecological 

properties of a range ·of generically r~levant SR.C-II materials; 

(3) design and initiation of a series of long-term baseline studies of 

acute and chronic biological and ecological properties of key SRC-II 

materials; and (4) formulation of a detailed plan for the completion 

of a comprehensive health and environmental data base adequate for 

identification and assessment of environment31 risks associated with 

the commercialization of SRC-II technology. Specific projects 

associated with DOE's program activities are also summarized by 

program component in Tables 2 through ·S. As with FE,.EV routinely 

r~vlews results of current projects ~~ a partial basis fur the 

addition of new projects. This will be particularly true in the area 

of lu~alth And environmental monitoring. 

Both OSHA (through NIOSH) an~ EPA (through IERL) have strong 

interests in the analyses of DOE environmental program data and in the 

generation of innepQndent charaeterlzation data.· DOE is committed to 

active communication, cooperation and support uf OSHA/EPA and their 

needs. Tables 2 thr.ugh 5 aloo list s~vecal EPA- and OSHA-sponsored 

data base projects to which DOE and its contractors are contributing 

technical and analytical support. As i.n. the past, each nQW stage of 

DOE's continuing commitments for SRC-II data base development will 

receive the full review of both the EPA and OSHA. This will insure 

the quality and adequacy of the information base for both DOE's and 

EPA/OSHA purposes. 
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Organit~tlon/Progrom 

U•tl<lle Korthwest 
~ 

• lal~nsive methodo· 
logy development 
anJ ~~.Cncrl~ 
mat~r.hh ~hara~­
terlutlon. 

~ Ltfc<l of bolllna 
polnl on cheml~al 
and bioloalcal· 
11rupnt las of 
SRL·Il materials. 

• llcthmuolo~y devol~ 
orm~nl and I nit lal 
churactcrltatlon. 

• Ch~mical onalysls 
of SRC-11 process 
watcn. 

lhal'ont 

• Siomcdlcal screen­
inK of SNC-11, 
•rn<ruJu and putro· 
lc1111. materials. 

rittsburKh ~nersr 
lc<hnoi~GY C<:ntcr 

• lH~cts of. tempera­
ture, llaht and 
gasccus environment 
on etc stability of 
coal Uqulda .. 

• Structural chanaus 
Juri~& coal lique· 
facti.on. 

Maurlal 

Naphtha, middle 
und heavy db· 
Ullaus. 

S0°F bollln11 
fractions of 
400-97SOf db· 
til late, 

Vacuum bo:toms, 
r"cyc I c o•1J 
coal slurries. 

Process aad 
makeup water. 

Naphtha, vacuum 
bottoms, rucycle 
slurry. 

Naphtha, middle 
and heavy oils· 
tIll at us. 

Co a I, napt tha, 
middle un..: 
h~avy distillates 
recycle scurry, 
process water 
ami wastewater 
tre.:atmcnt 
Influent. 

TABLE 2 

SU~~y OF CURRENT COMPONENT 1 ACTIVITIES: 
SCREENING STUDIES ON SRC-II RELATED MATERIALS 

Sourco(a) Che10lstry(b) 

Summary of Studies 

Health § Safoty(c) 
Ablotl~ 

Environment 

STUDIES OH SRC-11 PROCESS INTERMEDIATES 

SRC-11 Cheml~al fra~tlonatlon 
Pilot Plant; and analysla of a~tivo 
lQ/78 compound clasaoa. 

SRC-11 PDU; Chemical fractionation 
2Q/80 and analyala of •ctlv• 

~ompound cl•aaea. 

SRC-IL Cheml~al fractionation 
Pilot Plan&;. and analyals of active 
2Q/80 ~ompound clasaea. 

SRC·II 
Pilot Plant; 
2Q/80 

SRC-11 
P II ot Plant; 
4Q/78 

SRC-11 
Pilot Plant; 
lQ/79, 
lQ/80 

SRC-11 
Pilot Plant; 
lQ/19, 
IQ/10 

Chemical fractionation 
and analysla; trace 
aotala analysh. 

Physi~al proporty mea-
5u.-caent (viscosity, 
density), ~hoalcal 
fra~tlonatlon and 
oraanlca analysis, 

Chemical fractionation 
and orsanica analysis. 

Lower-tier blomedl· 
cal testlna; acute, 
sub-chronic· and· 
chronic toaiclty 
tesllna; rodent 
sUn palntlna. 

Lower tier blomedl· 
cal tntlna. 

Full ranso blomodl· 
cal tostlna aothods 
development. 

Ames testlna and 
mouse skin 
palntlna. 

Biotic d · 
Environment( ) 'itatus 

l:ssentlally 
completed, 
1!176-1!180 

To be inl· 
uaud 
lQ/80 

To bo lnl· 
tlated 
lQ/80 

To bo lnl· 
tiated 
lQ/80 

Completod, 
4Q/78 • 
lQIBO 

Onaolna 
slnco 19711 

Onaolna 
since 1979 
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Or&>nization/Proaram 

• Analytical charac­
lcriutlon ef 
coa I liquids. 

• RCII.\ tclilinr of 
coa I conver: ion 
sollol w;astu. 

Environmental Research 
and Technoloar, Inc. 

• l~>racterlz~tion of 
SRC-11 procus waten 
for oraanlc and lnor­
aanlc contaainants. 

Washington State Univ. 

• Characterization of 
trace elements and 
thei:r fate lin aateriah 
from· tho SRC-11 pro­
cess. 

Hill~an Assoclates(o) 

• Initial scre.cnlna 
characto~lza~lon of 
SRC·II· p~oce u and. 
mat~rials to IdentifY. 
streaas of potential 
envhoiUIIenta.! concern. 

Material 

Coal, r.aj•htha, 
mid.Jlo .and 
heavy ~lstlllates, 
ucyc le slurry. 

Vacuum bottoms. 

Proceu watera. 

Coal, dhtll· 
lates ,. coal and 
recycle slurries, 
procem waters, 
gaseous streams, 
Stret~rd sulfur. 

Coal, ·listll­
lates, recycle 
and co.al 
slurrl•s, pro­
cess w~a.ters, 

aasoou:. streams. 
Stretfard sulfur. 

• Effect of wa,.te treat- Treatec. process 
mcnt on the 1oxtc water. 
properties or coal 
convers.ion effluent 
water. 

Envlro-ControlOD) 

• Industrial hralene 
compliance. survey of 
Fort Lewis SlC-11 
pilot plant. 

Source(•) 

SIIC·II 
Pilot .Plant; 
lQ/79, 
IQ/80 

SIC-II 
P~lot Pbnt; 
2Q180 

SRC-Ii 
Pilot Plant; 
2·~/80; ;;Rc-u 
P'JU; 2Q!80 

SIC-II 
Pilot Plant; 
lt79-1910 

SF.C-11 
PJiot Plant; 
lC/78, 
1CJ79 

SRI:· II 
PUot Pl.ant; 
dale uns;1ecl· 
fhd 

SAC-II 
PUot Plant; 
lCl/711 

TABLE 2 (CON'T) 

Summary of Studios 

Health ' Safe51(c) 
Abiotic 

Envl ronment 
Biotic d 

Environment ( ) 'it at us 

Chemical analysia 
scroenina for 
!p•ciflc hazardous 
COilpOundl• 

~TM·an4 EPA leach 
tcstinf, oraanica 
analya 1 of leachates. 

Standard wet chemical 
analysts for oraanlc 
and inoraanlc contaal­
nenu. 

Identification and 
quantification of trace 
metals, balancina across 
1 he SRC-11 process·. 

Chemical fractionation 
and· analysts for 
oraanlcs; trace lletals 
analysts; vet chemical 
analysts of process 
waters. 

Lover-tier bloaecii­
cal testlna · 

STUDIES ON INDUSTRIAL HYGIENe 

Soil and plant 
response to SRC-
11 uterials. 

•~nitoring of pilot 
plant workplace 
environment for 
trace oraanlcs, trace 
metals, particulates 
ond phyaicol oaenta. 

Alaao arowth and 
animal t.o.dc 
response to SAC· 
II uteriah. 

On~:olna 

since 1979 

To ba con­
ducted 
2 ·lQ/80 

Onaoina, 
lQ/80 

Onaolna, 
1978 thru 
lQ/81 

Completed, 
1978-19711 

Aquatic collular Completed, 
oraanisms 110ni- 1971 
tored for popula-
tion and Ol uptake 
ln diluted effluent. 

Completed, 
1979 
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Or9anilation/Progrom 

Flow Resources CofP. 

• Literature search of 
·:oat conversion occu­
pational related 
Issues and review of 
available data, 

Che• Pro, Inc. 

Huterial 

• Performance ovalua, Procus water 
tlon of Chea Pro 
process for removal 
of phenols froa .. uor. 

O~k Midge ~ational Labs 

• Mt:IIA test in11 of dag GasH!er slaa . 
fro~ £aslfi~atlon of 
SMt:-11 vacuum bottoas, 

• Field lysimeter lost­
ina of a Pittsburah 
t8 coat. 

• Identification of 
tosidual oraanics 
In slaa f.ro•· sasl­
fi~atlon of SRC-11 
racuua botto••· 

P 1t uburah 18 
coal. 

TABLE 2 (CON'T) 

Summary of Studies 

Sourco (a) Chealstrr(b) Health § Safetr(c) 

STUDIES ON ENVIRON.~NTAL CONTROL SYSTE·~ 

SRC-11 PDU; 
lQ/79 

ldentlflcatlon of 
Total Oraanlc Carbon 
and phenols in raw • 
and treated process 
waters. 

STUDIES ON SOLID WASTE AND DISPOSAL 

Texaco Pllot 
Plant .Gasl­
flor; lQ/78 

Teaaco pllot 
plant aul­
Uer, lQ/71 

ASlli/EPA leach testtna, 
and trace aetal ·leach­
ate characterlaatlon. 

Cll1C:t 2staa extractlon 
for or11unlcs anMiys h. 

Water leachlna to iden­
tify leachate charac­
teristics, lncludlna 
trace utah. 

Benaene extraction of 
slaa to deteraina 
benaene solubles and 
PHA 11. 

Abiotic Biotic d 
Envlronaent( ) Environment 

Evaluation of health· 
related Issues and 
progra~s to identify 
potential ha1ards in 
coal conversion pro­
cesses. 

Lysimeter testlna 
of staa to doter­
mine trace metal 
aoblllty and fate. 

Alaae and animal 
response to 
diluted alaa 
loachates. 

'itatus 

Completed, 
1977 

Continuing, 
1980 

Essentially 
completed, 
4Q/71-IQ/8U 

Eucnllally 
completed, 
1978-111110 

Completed, 
1979 
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"' I 

llrg~nlz~tlot~/Prc-Kra• 

o Biom~dlca• scroen~na 
. of SRC·II, syn:rudo 

Mnd pctrokLIII 
•~t~rlah 

!lartlesvi lie Enerar 
l'cchnolosr (~nter 

• Effw~t of hyd~o-
t roat•ont on ·:ho 
bioaedlc~l pr•pertiet 
of SRC·II llq•lds. 

• tff~ct of :hyd·otr.at• 
aacnt on tho c•cmlcal 
and bio•cdicu. pro· 
p~rtios ot SRC-11. 
liqulola. 

o l:colo&lcaJ sccenln,: 
'uf the oftecu of 
5111:·11 pn:olucr.s. . 

OJ~ llldgr ~$it ioaal Lalli 

a Scrccnln~t <If chemical, 
blomeJI~.:I an• 
environmental chor· 
acterhl U:s ct' an 
Sill' ·II i'~DJII\:1 fu.:l. 
oil, 

I' ill shurKh 12u:q,y 
1'ochnoloKr lentcr 

o l'erforman::>o oi cool· 
derived l~ui~s In • 
20 liP fl n:al cabo 
bailer. 

TABLE 2 (CON 1T) 

SWIIIUry of Studies 
Abiotic 

__ _.Ch=··~'"""rt(b) Environment 

51\JDIES ON SllC·II PRODUCT MATERIALS 

hd oil blen<l 
al 2.9/1 ai<ldlo 
tc hcavt dlstil· 
hto 

flllll oil blend 
of J/1 •l<ldle to 
bcsur olistUlatn. 

fuel oi.; -blend of 
2.!1,11 ... <Idle 
to heavr distil· 
la&.es. 

SF.C-11 
Pilot Plar&i . 
4Q/78 

SIIC·IJ 
Pllat. tlant; · 
4Q/17 

SAC-U 
Pllcic. flanti 
IQ/7i 

ayolrotuatad· fud · UQP -..:.ro­
o&~. IMa sevorltios. tc.ater 

flllll oU blend 
of.Z.9/I•Id<llli 
to ~euv~·Jistll· 
&ac.os. 

SRC·II fuel oil 
bh:nd, t~encrlc· 

lhJJie and heavy 
llhtillates; 
n.ol all blend, 
]J I •i·idlo to 
heavy -HUll· 
tau. 

SIIC·Il 
PUot i'lan&; 
1!17!1 

SIIC· Ll PI ht 
Ptanc.,; data 
Wlspclfld 

Slit· II 
PUcit Plan:; 
3Qil9o 

Cho•l'cal frac~ iona· . 
tlon and analysis 

Amos testina an:! 
aouse akin paln&lna 

AM• tostina. 

·Ame·a tostina:ol Mbole. 
fractionated arnd dis. 

of activo coepound 
classaa. Dls~llla­
clon of bland lnto 
I~C bolllna lrac­
c&ona.. 

. tlllad aaurlab,· 

Cbealcal.aod physl· 
cal charactor:hatlnn. 

Cho•lcal frec>lona­
tion and anal1sis, 
PNA identification. 

Choalcal and elemental 
anelyala. 

La~er tier bloaealcal 
testine; acute ~oalcltr 
teatlna, aouse skin 
palntina.studlea. 

.Monllorlna of bailor 
emissions for SOz, 
NO,., parUculatu, 
VON, CO; aaseous and 
partlculato-oorno 
PNA's. 

Biotic 'd) 
Envlronaont • 

Acuta and ch :-anlc 
toaicltj tes~ina 
of 4hsohod 
oraanlcs on aqua­
tic oraanla1111. 

Acute toxic char­
actorhation in 
fresh MOtor and 
aarlne OCOIJ~te•a. 

StaiUS 

Completed, 
4Q/78-IQ/80 

C011plc1~d, 

olurlna 1~7~ 

Caaplolod, 
durlna 1~7~ 

Completed, 
11171 ' 

Oneoina. 
1978-lldO 

Onaaina, 
11180 



I 
1-' 
-...J 
I 

TABLE 2 (CON 1.T) 

, . .. 5Willll8rr of Studlos · 

Organtlatlon/Progra• Material Source(•) __ __.Cb=ell::.;l:.:s try (b) Health § Safety(c) 

• Slructurol changes Fuel oil blend, SRC:-11 Pilot Che•lcal fractionation --
durin~ coal liquo- sonorlc, Plant; and oraanlc analyais. 
bctlon. lQ/7!1 

• Analytical charac- Fuel oil blend, SRC:-11 Chemical analysis, 
t~ri1otion of coal aeneric. Pllot Plant; screonlna for 
liquids, lQ/79 specific haaardoua 

COIIpOundl, 
.~ "" .. 

.. 
·Footnotes·: '.r· 

·(a) Facilities Include: 

• SRC II Pilot Plaat - lO ton~ per day capacity located at Fort Lewis, Washington,· 
· • SRC II POU - I tan per day ca~acity located at Harmarvillo, Pennsylvania 

• Texaco Pilot Plaat Gasifier - 12 tons per day· capacity located at Montebello, California, 
(b) Chemical froctionat~on performed uslna acid/base/neutral e•traction,coiUIIn partition chroma­

toKraphy, Thin Layer Chromato1raphr or lligh Perforaance Liquid Chromatoaraphy, Detailed 
che~tlcol analysis can lncludo lll~h Resoh1tion Mau Spectroscopy, combined Cas Cbr.o.maJogrophy/ 
•••us Spectroscopy; lucle:ar •wanetlc Re·sonance, Ultraviolet or Infra-rod Spoctroscopy, 

(c). -Lowor-tier· tests can Include, but are not Halted to, Ames Sal110nella, 11111111111allan cell muta­
ccnosls and transfocmatlon, prophage lnductlon,·recollblnatlon, acute oral and dermal toll­
city and tcrutoKcnlclty, LonK·torm tests can Include carcinogenicity, Inhalation toxicoloay, 
dcvolojllllcntal toxicity and nouro-beltavlor, 

(o) 

A~uatlc or1anlsms u~cd In tests typically include speciea·representing primary producera 
(e.a., algau), scdiDunt dwelling oraanls•s (e.a., Insect larvae) and fish species. 
lnteraaoncy proaraas: Hittaan Asaoclatel funded throuah U.S. EPA, Enriro-Control funded 
throuah NIOSH. · 

Abiotic 
Envlron11an1 

Biotic 
llnvlronmont(d) '.it at us 

Onaolna 
since 
1!179 

Ongolna 
sinco 
1979 
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TABLE 3 

SUMMARY OF CURRENT COMPONENT 2 ACTIVITIES: LONG-TERM BASELINE STUDIES ON 
SRC-11 RELATED MATERIALS 

Or~~ni zat.ion(Procra• 

Battcll,. Korthwen La<ls 

a ll.sdinc chemh:d, 
bio11Ciii.:al ancl 
cnvlronacntal c:•~r· 
actcrlzation of SRC-
11 materials, ' 

Mutoclal 

Nafhtha, alddlo 
unci heavy cllstll· 
lute, rocyclo 
and coal slurry, 
vuu1111 JK.noas, 
pracoss water. 

Sourc.0 ,l•l 

SRC-·11 Pilot 
flant; 
2Q/80 

1;•1 f mnenl llcscarccs Co. 

• fllma•llan~e toah:oiG&J Rocyclo and coul SRC-11 PII.DG 
Plaat; lc>lln~o: of SIIC-11 slurry, wacuua 

""'teriah. boU011s. lQ/10 

II• .I rose lcnce, Inc. 

a fhcmical charactcrlt­
:at ion of 1•roceas 
.. ~urs froa 
l'cuco ~nlflc•U ion 
oi SRC·II vacu .. 
bot toas, 

IIi t 111an A.ssoc lot~ (o: 

11 I:I'A Level ll as.5oso· 
mcnl of tho SR•:-11 
l'roccss to qua:n I fr 
jlOtcntlal cnvll.,n­
mcntul eHuct~. 

Prxess water.;; 
II {UCnch b}Oif· 

-Sown, 
a :larifler over­

flo", 
• lockho~per 

~vorfl ~w, and 
• scrubber blu..­

~own, 

Coa I, na1•he ha, 
111.ddle and 
heavy distil­
l:nes, a~al 
aral recycle 
i a·urrr. :vacuum 
bcttom~. rroccs~ 
~r..ol t rc:.tcol 

Texaco P.1lol 
Pl~nt; 
IQ/80 

SRC-11 Pi.ot 
Plant; 
1-ZQ/80 

w~tcrs, Strctford 
S•lfur, g~s treat­
ment bluwduwn solu­
t .ons, wastcwnter 

. t :cat meat ~I udacs 
u•J a:a:. vents. 

S~rr of Studios 
Abiotic Biotic d (b) 

Cheaht!l, Health § Safotr(cJ 

STJDI~S ON PROCESS INTERMEDIATES 

Chc.tcal fractionation 
ancl actlva compound 
class analysis, trace 
uet&l and lnoraanlca 

8011~···· 

Characterization of 
lnoraanlcs, trace 
aot•Js, dissolved 
1ases ancl prio1'lty 
J'OI:.utanu. 

Che~lcal fractlona­
~lol and anal~sls 
ror oraanlcs, lnor­
_,anlc and trace 
aet1ls analysis, 
·,ohtllo oraanlc 
aattor analysla. 

Full ranao bloaecllcal 
tostlna. 

ACUlo, oral and de~al 
to~lclty; lnhalatlo~ 
to~lcoloay, animal 
skln palntina, carclno= 
aonosls, DNA ropalr. 

Alles mutaaenesls, 
a1.1111allan coli test• 
lna, acute/chronic 
todclty, 

Envlron11ont Envhonmont ( ) 

Acute and chronic testina with aquatic 
oraanisas ancl terrestrial l)'ltoas. 
Determination of envlronaontal fato, 
transfer, and bioaccumulatlon. 

Terrestrial soli 
resp lratlon. 

Aquatic acute 
statlc bioassay. 

St~tus 

To beain 
by l4/dU 

To beain 
b)' lQ/80 

Onaoina 
thr11 
2Q/10 

Ongolna. 
1980 
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Orsanl:atlon/Prograa 

U:arcclile Northwest bbs 

• Bas.:tlne ~nvl ronaien­
ral tcsrin& of sha 
l"o ... ccd by Tcaaco 
gasification of SRC-
11 v•cuua bonoas, 

• lo•i•ity testln& of 
sl~, produ~cd by 
Texaco aaslficatlon 
of SIC-II vacuua 
botraas. 

llydrnscience, Inc. 

• l'hyslc<~l, chemical 
and tioloalc~l treat­
ment of procuu waters 
from'Toxuco easificu­
t I on ·of SIIC-11 vucuum 
hiiHOIIS, 

U~ttclle Northwest Lobs 

• a~scllne ~hcmical, blo­
ardical and environ­
aental characteriza­
tion of uparaded 
naphdla. 

a B~sclinc chemical, 
b&oa~ical and cnvlron­
acntal characteriza­
tion of SRC-11 fuel 
oil· 

Mator.;el 

Gasifier slaa. 

Gulfler ala&· 

Quench blc·w­
down and clari­
fier ovurnow 
water. 

Product ~:aphtha. 

SMC-11 fcul 
oil blend, 
ratio not 
dcteralned• 

TABLE 3 (CON'T) 

s ........ ry of Studios 

Source(a) Health § Safoty(c) 

STUDIES ON SOLID WASTE AND DISPOSAL 

Teuco Pilot 
Plant; 
JQ/80 

Texaco Pilot 
Plant; 
IQ/80 

Texaco Pilot 
Plant; 
JQ/10 

SMC-11 Pilot 
Plant; 2Q/80 
llydrotreat­
ing pi lot 
units; thtlna 
undetermined. 
SRC-11 Pilot 
Plant; 
2QI80 

Chealcal analysis for 
traco aetala/contaai­
nant; aqueous and 
oraanlc loachina. 

ASTM/EPA leach tost· 
Ina, chemical analy­
sis of loachates for 
traco aetals, priori­
ty pollutanu. 

Oraanic extraction of 
slaa for traco oraanlc 
charactorlzatlon. 

Chemical characteriza­
tion of sludacs pro­
duced durin& physical, 
cbealcal, bioloaical 
treatment. 

Oewaterin& and Incin­
eration dryln& tosts. 

Toxicity testin& of 
sludaes, trace metals. 

Oral and dermal toxi­
city, toratoaonicity, 
Inhalation and dovolop­
aontal toxicity, nouro 
behavior; leachate 
carcinoaonicity and 
toxicity testina. 

STUDIES ON SRC-11 PRODUCTS 

Chealcal fractionation Full runao bioaodi­
and analysis for activo cal testina. 
coapound clasaea. 

Chealcal fractionation Full ranao bloaodi­
and analyaio for active eal teatina. 
compound claaaea. 

Abiotic 
Envlronacnt 

Biotic. (d). 
Environment 

Acute and chronic tcstina with aquatic 
oraanisas and terrestrial systemt. 
Doteraination of environmental fato, 
traosfer and bloaccumulatioo, 

Lysimeter testlna 
to dotormlne IIObi­
lity and fate of 
slaa leachatoa. 

Acute toxicoloal­
cal tosina of 
slaa leachates on 
aquatic oraanlsas 
and torrostrial 
sysrema. 

Toxicity testlna 
of treated waters 
and sludae leach­
atos usina Aquatic 
oraanlsaa. 

Acute and chronic tostin& with aquatic 
oraanisas and terrestrial aysteaJ. 
Doter•inatlon of environmental fate, 
transfer and bloaccuaulatlon. • 

Acuto and chronic testina with aquatic 
oraaniaas and terrestrial ayatolll. 
Octoraination of enwironaontal fate. 
transfer and bloaccuaulatlon. 

~latus 

To beain 
3-~Q/80 

To bealn 
lQ/80 

In proaress, 
1980 

To bealn 
by late 
'111110 

To bealo 
by 4Q/80 
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Ors~nizatlo~/Prosraa 

Gulf Mineu.l llcsource• Co. 

• Tu•i<olo~lc~l tc•tlog 
of sac-11 product 
fuel oil. 

J=cn•lnutcs: 

Maurlal 

:iRC- II llaht 
fuel oil 

piddle dis• 
·;lll;,to), 

(a) ,=.acUities :ncluh: 

S~C-11 PUoL 
~I ant; 
~qrsa 

'I:ABLE. 3 .(CON'T) 

--~Ch:;:c::•::.:htry(b) 

Acute, oral, dorm&l 
toaiclty; in•ala­
tlon todcol•ari 
aniaal sUn 'liWlt• 
ina, carcino.1enull; 

'IIIUtaaonnh, 11M 
aynthuh. 

1 S~C II ~ .. lot ·~lant .. • lO tons per ·:1"1 c:apadt::' located at Port Lewis-, Washinaton, 
·• SF.C II ~IU • I ton per day capacit) located at Hanarvllle, Pennsylvania 
1 Tuaco Pdot ?lant Casifler - IZ toni per da:- upaclty located al Montebello, Califo~nLa, 

(b) ;:~,c,.lca.l fuctloa.atio• perfor•l'<l usln~; .acld/•uoe/noutral ntracaion,colUillll partition ch:oiiA· 
t<>grQI•hy, T!llln Layer Chromatoara1•hr or Ui&h PerfonaAncc Liquid Chromatoaraphy, Detailed. 
c·hcmlcal andysh can includo lllgh Re.olutlo• Mass Spectroscopy, combined Cas Chromatoaraphyf 
lmss Spoctll';lscopr·, liut:loar Magnetic Resonanc~, Ultravlolo& or Infra-rod Spectroscopy, 

(c) full·ranau Dlomudical testin& can lnciude bo~b lo~ter tler and lona term tcstina, dopendln& upon 
~~~ _catent of tha acreonina study daubau. Lo>oer-Uor testa can include Amos Sal110nella, 
samm~llan cell •~taacnesls and transforaatlo~, prophaae loductlon, recombination, acuto.oral 

. and. d.enaal ·toalclty and teratoaenlclty. LD111·tera 10111 can Include carclnoaenichy, lllhalMlor. 
toalcoloar. developmental toaiclty and neuro-bahavtor. 

(d) A~ualic or~anls11s used in tests typics,ly include species representlna primary produce£$ 
[e,,., ala<e), &a41mant dwellln& oraanlsm& (e.a., insect larvao) and fl•h 1pocles. 

(e)· lncuaauncr "proaraa; lllnuo Assoclat111 funded 'by u.s. EPA, ·· . : .•• , 

Abiotic 
Environaent 

Blotlc cl 
Env lronmont ( ) 'itatus 

To bcain 
by lQ/80 
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Ors~nl :atlun/Prugra• 

b•t h·llc ~orrhwell Lobs 

a l . .ra~uun uf chcmic~l 
•n~ blulu~ical. proper­
lie' of SRC·II 
m•t,;rials with chanaea 
in ,:>ruceu 
condi lion• an.& con-
f ia:ur~l ion, lndudlna; 

ca.& &ype, 
"'"' i llatD ·ellolpoint, 
re•c&or confiaura­
cuoo, euuJ 
oper;ot.inll 80olua anol 
catwlillona • 

..-~,hin!:IOD Stale Unlv. 

a ll••••cteri&atlon of tho 
r ~u anol for• of uaca 
•c&• II relcaaecl froao 
co;ol clurlna the sac-
11· •oal liqucfacUon 
prousa. 

b•ltcUe Northwut Ltba 

• t:hc•lcal anol blomocli­
cal cnuac&orhllca of 
t roue.& SRC-11 procou 
•illCU"S • 

a Chcaical an~ biollcoll­
c~l doua<rcrhtlca 
uf o3fle;ui~o• froa 
,·unc rolled cumbu•llon 
te-e in£ of SllC-11 
hyol.r .. car""" .. tarlah. 

TABLE 4 

SUMMARY OF PROPOSED COMPONENT 3 ACTIVITIES: 
PARAMETRIC STUDIES ON SRC-11 RELATED ACTIVITIES 

Hllterul 

Coal, co•.l ancl 
recyclo 1lurriu 
naphtha, aicl.&le 
unll 1\cav) IIi H 11-
latea, pr.ucen 
water. vac:uua 
boUOIIS, 

Co.al, .:oal .-nd 
rec;yclu slurr~os, 
naphrha, •iolllle 
ancl boavr dilt 11-
lates, proccu 
Willers, . VoiCUUID 

bottom1, :.as 
streaa1, Stret· 
forti aulfur • 

Procclii W<~turl: 
Hill removal 
cur acid 
rcmow-111 , ouuJ 
bloloalcal 
trcatm,mt, 

Cual an~ .r.;:cycle 
:alurrics, distil· 
lares und vacuua 
bOllOIII. 

Pout i'ulatca, 
offaasoa. 

Sourco(a) Chemhtrr(b) --=-"" 

Summar! of Stuclles 

Health 6 Safetr(c) 
Abiotic 

Envlrcin•ent 
Biotic d 

Eovlro1111enc( ) 

SllJDIES ON .SRC-11 PROCESS INTUNEIIIATES 

SRC-11 Pilot 
Plan&, SRC-
11. PDU; 
1981-1!184 

SRC·II Plloc 
Plane; 19711· 
lQ/11 

Chemlcal·fractiona­
Uon and analysh for 

·active. cu.pound 
clauoa. 

Trace aetal anal.rah, 

Lower-tier, biomedical Testlna in environmental an.& ecoloal­
test Ina, ·lonaer tor. cal systelll· ll•ited to UJD of acute 
extensive teatln& ancl chronic screenlna auaya, baaed 
bued 011 comp;arlsun : upon resulu of baseUne.atudlea. 
wilb. rc•ults of baso-
llne atudles. 

STUI!JES OH EHYIROHMENTAL· CONTROL SYSTEMS 

Bypro~uct 

recovery 
plio& unita 

Bench· ocule 
blot roatmont 
units 

1911 ancl 
later 

SRC·II Pilot 
plunt; 
4Q/BU ·an.& 
lurcr. 

co .. bustor 
PIJU' a, 4Q/IO 
and later. 

Che11lcal fractionation/ 
e&tractlon ancl analyaia 
for active c011pound 
clauu. 

Chemical fract lonatlon/ 
eatractlon and analysh 
of partlculaU-bonie 
hydrocarbons, aueous 
·hrdrac:arbona. 

Trace aecal characterl­
&atlon, conventlo11al 
pollut&Dt characurha­
tlon. 

Lower-tier blDmedl­
cal tutlna, luna 
ter. teatlna based 
u1oon reaul u of 
lower·Uer tDIII 
and baseline 
atudlr.a. 

Limited .lower-tier. 
blo•edical tastlna 
where 'quantities 
avallablo. 

Envlro11111ental ancl ecoloalcal testlna 
lialted to use of acute and chronic 
screenlna ••••rs, further work baaocl 
on cu.parilon to baaeUno reaulu. 

'itatua 

To be con-· 
tluctcd, 
1!181-l!ltl~ 

Onaotoa·. 
thru 
lQ/.81 

To be con­
ductecl,l981 
and later 

To be con­
cluc&ed, llldl 
one! later 
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Or'""''"'' ion/Proara• 

·llilloun Auocl.:atu (e) 

• lktdlcd chorxtorl· 
1~1 ion of SRC-11 

'l>llot plant S&rel• 
for-.1 '111111 ,pcrfo.....nce. 

~.olldle florl-"•~n L•h• 

• ".lh'::.l..:;al 011ntl bla.c.Sl-
~ .. a t;h;ar;actcri:liliC:I of 
•olld ~•ste./•ludaco 
pro.iu<ed fr•• the SIIC-
11 proceu. 

U.ollcll~ Nllrth.,c>l l.>bs 

Mlllorhl 

A<:id and offau 
.c:raua~., absorber 
~lutlon, vuu, 
produc& sulfur. 

lrcoalacnt IJI• 
tea viiSl~s: 

chcalcal, 
blol~&ical, 
byproduct 
r·eC lVOI'Y. 

lncin:erator 
sollJis. 
Comb ... tor 
solid:;. 

and 

• Chclli<al and blomcdl- Tu 3<1115 
cal chn~curiu.lcs of 
SkC-11 byproJucu. 

U•llcllc t\un!Jw..-st Labs 

• I:Cfc<t> of ~y.lrotrc~t­
lllCnl on the clocalcal 
aud blo11edic.:al loropcr-
1 i•·• uf SKo:-11 pro• 
duct aatcri:.ls, 

a l:ff«U of rcfir.cry 
"I'JradlnJ on lhe 
cloc•icul ooul blolludl­
cul propcrt.lcs of SMC-
11 product ••tarhh. 

lluw ud hydro­
treated distil· 
lutes 

naphha, 
10lddlc, 
hcaiy, ond 
fuc I oil 
bJe.ldo 

Maw n '~ UllK rad.:d 
dlstl'llates: 

naptlthao 
mlddloo 
hcuvy, uud 
fuel oil 
blend. 

TABLE 4 (CON'T) 

SIIOIIUrl of Stud .as. 

Sourco(a) 

SMC-11 Pllot. 
Plant; 
·1951 

Troa111cn1 
:arstea re•t· 
Ina unit~;; 
cvaporatoaj 
lnclnoratcr 
unlu con­
trol ied cca­
bus·on. 

Cbe•htrr')) 

Cllealaal fracllonatlon 
aad a11alysis: 

naco Detail, 
trace oTaanlca, 
•Inn lnoraanlc, and 
con: .. lnanu, and 
ole•nlal colljiCial· 

Health • Safol)'(~) 

lii'L'UllllS ON 50Lill WASTii ANll lliSI'OSAL 

Chealcal fracllonallon 
and and yah for oraan­
ica, lnoraonlcs, uaca 
••Uh, loach ustina 
of >OieJitlal sollda 
for disposal. 

Lower-tier bloDOdi­
cal toatina, further 
to•& Ina basool on 
CO!Ipa rIson 1 o loa .. -
·llu lludlea. 

STUDIES ON SRC·II BYPRODUCT MATUIAI.S 

·Brproducl 
recovery 
pilot unlta; 
1981 and 
luer. 

Uydrotroat· 
ment pilot: 
URil!ii 
4Q/80 and 
Ia tor 

Refinery 
"Paradlna 
pilot unlu; 
1981 and 
I &tor 

Cheoucal fractionation 
and analr•h foT traco 
orauica and aotah. 

Lower-tier blollodi­
cal tostlna. 

SlWI~ ON SRC-11 PRODUCT MATEIIALS 

Che10lcal fractionation l.olon-tler blo•edl­
and anaiysh for active cal leniaa. 
COilpound clasa••· 

Che:aical fractionation Lower-tier blomedi-
tnd analysis for activo cal tutlna. 
,...,ound clauu. 

~lotlc llotic d 
Envlronaont( ) lnvlronaonl 

Em•lroomental and ecoloalcal syau• 
:est InK llalted to ... o of •acute 
and chronic acreonlna uoat•. f .. rthor 
...,,k based on comparison to baseline 
re1uiU. 

E>vJronmenul and ccoloalcal syslc• 
tosUna llaltcd to u5e of acuto and 
chrrolc acroonlna aauys. 

Status 

To be con· 
ducte•'"' IYHI 

• Tn be•pcrfuro~J 
1!111 and lutd· 

To be COl• 

dueled,' !9U 
and later 

To be con­
dueled, IYU 
and Iaior 

To be con­
ducted, 1941 
and Iaior 
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TABLE 4 (CON'T) 

Summary of Studln 

Or~~nl :at lon/l'rograll 

llatlellc Northwest Labs 

e lnYironmcntal cffetts 
of utilizin~ SKC-11 
produ~t fuel oils In 
c.1d-use tntina 
sts&cas, 

i=ou::noh:s: 

(a) Fac11lt1os lntlu.Jo: 

Muterlal 

IIIJ.Jic ami heavy 
Jisllllatcs, full 
bo I lin! nnae 
fuel oils. 

Partltulatos 
off an••· 

Soune(a) __ __,:C:::h::;e•::;l:.:s t rr (b)_ llealth • Safetr(t) 

STUDIES ON SRC·ll PRODUCT END-USE TESTING 

SKC- II pilot 
11lant; 1981 
and Ialor. 

End uso toll· 
Ina pllot 
unlu: 

boll en, and 
turblnu. 

Che•ltal frattlonatlon 
and analysis for trato 
oraanlt and •otal 
tontamlnants, aaseous 
and partltulato-borno 
hydrocarbons, tonven­
tlonal pollutant char­
actorhatlon. 

Lower tier biomedi­
cal tharatterlzatlon 
If ample quantities 
of parllcuhtea 
aeneraud. 

a SRC II Pilot Plunt - 30 tons per day tapaclty located at Fort Lewis, Washlnaton, 
a SKC II PDU - I toa pur day capacity located at Hanaarvillo, Pennsylvania 
• Tezaco Pilot Plant Gaslflor - 13 tons per day capacity located at Montobollo, California, 

(b) Che•lcal fractionation porf3r11ud uslna atld/baso/neutral oztractlon,toluan partition throma­
to~raphy, Thin Layer Chromatoaraphy or IIIah Porfonaanco Liquid Chromatoaraphy, Dotallod 
the•ltal analysis caa lntluJo IIIah Resolution Mass Spottrostopy, combined· Gas Chro•atoaraphy/ 
Mass Spectrostopy, Nutlear ~anetlc Resananto, Ultraviolet or Infra-rod Spectroscopy. 

(c) Lower-tier blo•edlcal testlna tan Include Alios Salaonolla, •acmallan coli 11utaaenesls and trans­
formation, atuto oral and <ll:rmal todclty and teratoaonlclty. 

(d) Aquatic organls•s used In tests typltally lntludo spoclos roprosontlna prl~~ary producors·(o.a., 
alaao), sedi•ent dwelllna ~aanlsms (o.a .• Insect larvae) and flah apocioa. 

(o) Jntoraacnty proaram: Hlttman Associates funded by U.S. EPA. 

Abiotic 
Envlron•ont 

Biotic d 
Environ•ont( ) '!itatus 

To be ton­
dueled, llldl 
and later 
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TABLE 5 

SJM1>1ARY OF CURRENT COMPONENT 4 ACTIVITES: MONITORING STUDIES 

Ors•nlzatlon/PutMraoa 

u.ott cl h: Nortbw<>t L•bs 

• lnJustrial bnlene 
80nilorlna. 

• ~<oloalcal ,.., ..... 
a.:ll,1. 

• 'lorrcstrlal ve;cta• 
·I ion coat au• tod· 
cur. 

i' i 11 ~burg r. Mi·.a..al' ..:Oal 
•tinina; l:GI!I,lOIRl. 

Material Source 

la,.phnt co11tul· Fort Lcwh 

""''"· 

f!.ant 11-aul.&, SRC·II 
•alid a~ e•ll· procua 
ti:»n re l·ta5•1· 

Pmduct -•nd slaa. fort l.ewh 
1!17!1 i 

&~lfier.'botnas,. fort Levh · 
poocou. Maur. 1980 
IDCinoro&or Sl)llds, 
liquid pro4ul;la, 

a -Air ....-uar d:.aa nl· Mea ~h q~talltJ. FGrc LeMh 
lechon, .5Ue 

• :iurf...:o watal: ·qualll&J. A:oa va.ter 
qaalu,. 

r•cc&ric Power ilcsearch 
·ln•t hute 

• u~.-atth, persxmcl 
protoctlon a.-..1 r•a· 
ulatol')' consbltnllons 
In tho eloctmic 
utllltr "" af c""l· 
4crhcd fucla 

Fen L .. h 
Silo 

Fort L..,h 
Are• 

s ....... rr of Studios 
Alllollc 

Cbeah~trx:.~... __ Health ! Safotr £avlronaollt· 
81o&lc 

EnvhoMonl ~talUS 

FORT LUIS PI LOT PLAHf. S11JDI£S 

llovt:.ne analrllcal 
loll ina of toalc 
caapon .. u. 

hrly Mamlna arllell 
dnalop .. nt. 

i.evo Is of concaal· 
nallU charac&.uh· 
tic· ~f plane 
strcq produce 
fuall ba aahllons. 

Onaolna 

Adept uinlna . ...,doll (sour:a-trandn)' co &he SRC·II f.rD· IY8U·to 
CISI Ill &••nl. 1981 

De&entlu vaaeu- 1979 
tlon response to . 
a&llllsphorlc 
rehaau of SRC· 
ll. proilucc and 
aoUd •nte. · 

Or&anlc and ·laor· IIOMSI· rupon... 1980 to 
a•nk tranifar 1981 
frog, folloao to 
seec·.s. 

IS 80nitorlna 
IIOllOnl •· 

VaaetaUOII 
rUjiOIIU. 

air quall&y·c.ilar· 
acterlatlca ud 
10lnol speed/ 
dlr•ctlon. 

Surf~c• 10oter quality Bacteria. 
aonl:orlo& a& 3 
nat .oM • phrslcal, 
oraalll< an.& IIIDraanlc 
chor.actorhtlao. 

Folla&o fro11 
S leoword on.& 
I lljiiOind shaa. 

197l IO 
On&oina 

197l co 
onaolna 

1!176, 
1978 to 
onaolna 

£valuallon and po&onthl 'I&SO of oxinln& health and environ· onaolna 
Dentltl roplotlona • UWJ roaulu co tho bandlln& of coal 
deri¥Od fuel olh. Dofh,a orcas hr oddhlonal ruearcb. 
ent .. ta Ollpolltro effects .• Draft , •• dollnoa and procodurca. 
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DrBanlutlon/Pro1ra• Material 

Battelle Northweot Labs 

• Industrial bygleno 1•-plant contaml-
· eonltorlr.a. n11nts. 

• lcotoalcol assess- PI ant liquid, 
Dent. l•>lld and ellis-. 

slon releases. 

• rerreatrhl vegeta- Product and slaa. 
t ion con toe& toll-
city. 

Gasifier bottoms, 
process water, 
Incinerator solids, 

. i:iquld products. 

Plltsburg 6 Midway Coal 
Hlnlns Company 

• Air quality data col-
lectlon, 

heo air quality, 

a :Surface water quality, Area water 
cuallty. 

• Folleae oaonltorlna. 

Elect ric Power ·Research 
hHltuU 

o lloalth, personnel 
protection ond rea­
ulotory cons lderatlons 
In the electric 
utility uso of coat­
derived fuels 

lin I ( Mlnurnl Nu~nurn·s 
!:~~~i·!··"L4 _____ 4 __ _ 

• ••,rLplnt:&• 1•rr:mnncl 
..,nllorln,. 

fesetatlon. 

.... , .. 11111\'C', 

TABLE 5 (CON'T) 

SoiiJ'ce 

Fort Lewh 

SRC-11 
process 

Fort Lewis 
1971 

Fon Lewis 
1980 

Fort Lewis 
Site 

Fon Lewis 
Silo 

Fort Lewh 
Area 

l'ort L••ls 

Summar1 of Studies 
Abiotic 

~:.t:..rJL--~ Health a Safetl Endronment 
Biotic 

Environment ')t:uus 

FORT UIIIS PIIDT PLANT SllJOIES 

Routine analyt leal 
testlna of toatc . 
coaponents. 

Early wamlna system 
<levolopment. 

Levels of contami­
nants charocterls­
t lc of plant 
stream product 
fualtlvo emissions. 

On~oln~ 

Adopt exhtlna models ($ource-tronsfer) to tho SRC-11 pro­
cess In aenerol. 

1980 to 
1981 

·:~ ~. 

Detenlno vegeta- 1979 

' .. 
tlon rcosponse to 
atmospheric 
releases of SRC-
11 produc I and 
solid wute. 

Draanlc and lnor­
aanl c 1 rans for 
from follaao to 
seeds. 

Blo110ss response. 1960 to 
1981 

IS monitor Ina· 
stat Ions :: · · 
air quality char­
acterlst Its and 
wind speed/ 
direction. 

Vegetotlon 1972 to 
response. Dnao I.,. 

Surface water quality Bacteria. 
110n1torlna at 3 >;. 

'ltitlons- physical~ 
oraanlc and lnoraanlc 
charoctoristlcs. 

Foliose froa 
3 lecwo rd ond 
I upwind sites. 

1972 to 
onaolnB 

1976, 
1978 to 
ongoing 

Evaluation and po.toilthl usc of existing health and onvlron- onaolnl 
aental roaulatlons - study results to tho handllna ol· coal 
derived fuel olh. Defino areas ·for ~ddltlonal research. 
Eatlaate exposure effo~ts. Draft auldollnoa and procedures. 

l'l'r!lunnct iiHJ un·n 
monltorlna. Shin 
conteDIInatlon. 

l'nrt h:ulnlc~. nr.:unh: 
COIIJ10und•. noi 1u, 
llluml n•t 1om 

Una:uluar: 
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Ors~ni :~t lon.'Proara• 

• SKC-11 Industrial 
hy~i~n01 11ru~r.Juros, 
m~thuJs und pro­
tective devices. 

• SMC-11 clln:cal 
110nitorina. 

II~L liiJge Nat•onal Lobs 

• Cumputerlze• data 
lhlnaacmcnt Jor envhon.­
•ental effects data. 

lladian Corporation 

Motorial 

lllarkplas:e. 

Personnel. 

a C. round water quality, Product 
hydroloar and ro•edlal 
action plan. 

rIll sbur~ ' llidway Coal 
IIi n i ng Companv 

CONSAU Research Carp. 

a Sacioeconooac bose• 
line lnvestla~tlons, 

St ums-Roge.r 

a Surface water lnves· 
tiaatlons, 

• Noise lnvestiaations, 

Sour~:e 

fort L••h 

Fort Lewis 

SRC·ll 

Fort LCIIIs 
pllot plant 

TABLE 5 (CON'T) 

9!!!!_l;;.ll)';:.c... __ _ 

Suasar1 of Studies 

Health 1.!!!!!r. 

Personnel tratn:n~ 
in thu USU of llrO• 

tectivo clothinc, 
first aid, persenal 
hraiene, dlsclpH·· 
nary proara•. 

Pre·e•ployment phr­
aical, annual p~y51· 
cal, and period•c 
pul.anary functaon 
and skin tea u. 

Ablotlc 
Envlron•ent 

liotlc 
Envhon•ent 

Co•puterized da:a •anaaement to cataloauo data results. 
Syste• capoblli:les 10 Include •eralna, statistical 
lnalyses and ar~phlcal-tabular displays. 

'>tat us 

Onaolna 

onaolna 

15179 to 
onaolna 

Evaluate hU11811 
health con­
sequen·ces of 
product spill. 

Ground water quality 
and hydroloay char­
acterization. In· 
stallation of mon­
itorlna syste•. Dev­
elopment of remedial 
product spill plan. 

Evaluate ecolo· anaolna 
alcal con- 1980 
sequences of 
product spll l. 

PRE-OONSTRUCTION DEMJHSTIIATION PLANT SllJDIES 

Moraan~own 
slteaTOa 

Moraantown 
she area 

Moraantown 
alto arae 

Site accessibility, 
realonal economy, 
houslna, community 
services and fiscal 
capabilities. 

Seasonal monltorln& 
of all surface drain· 
aaes. Co•plete ranae 
of physical and 
che•lcal characteris­
tics. 

· Ucmoarophics, 
labor gvalla­
billty and 
ontlcipate.l 
lapacts. 

Backaround noise levels. 
Seasonal,day and nl&ht, 
Z4 hour. 

1976 to 
11179 

1978 to 
1979 

1979 
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Organlzatlon/Proaram 

• Aq~atlc Ecolo~y. 

• Wc~~latlon lnvestl· 
~atJons 

• lcrrestri~l animal 
in~stla.uions. 

• Soils inv~stl&ation. 
·(~est Vlrclnla Unlv., 
CI~L l.ubs, NUS Corp., 
and Gulf Science and 
Tccbnoloar Compeny) 

• l;nauoJ .. ator Invest!· 
~:ll iUUI· 

(U'A~polonia Consult• 
inM lnalnuers, Inc.) 

• 1;c~ lu~y invest lJillt ions• 
(U'.AI•polonb ConsultlnJI 
LnMinccrs, Inc.) 

Muter Ia I Source 

Horii.&RlOIIJI 
alto area 

Morgantown 
site area 

Moraanto1111 
sltoaroa 

Noraantown 
site area 

Moraantown 
slto urea 

•1oreanto1111 
alto area 

TABLE 5 (CON'T) 

SWIIIIlll!l of Studlu 

Cheaht!l Heal tb 5 Safety 

~· 

Abiotic 
Environaent 

Types - location, 
Trace eleaenu, 
hydrocarbons, phy­
sical characteris­
tics. Soli aalvaae­
recluatlon. 

Occurrence, hydrau­
lic characteristica, 
and water quality 
(oraanlc and inor­
aonlc - Leve I I 
hydrocarbon). 

Stratleraphy, llthol­
oay, structure, 
hazards, selsalc 
history, risk, and 
alneral resources. 

Biotic 
Envhonaent 'it at us 

Monoaahela River, i978 to 
Robinson Run, 1979 
Crooked Run, 
Crafts Run. Fish, 
lchthyopiankton, 
benthic aacroln. 
vertebratea, aacro-
phytes, perlphyton 
phytoplankton and 
zooplAnkton. 

Mappin& and char-
acterhatlon of 
veeetatlon commun-
Illes. Species 
Identification and 
composition. 

Mammals, blrda, 
reptllu and 
amphibians, 
specloa composition, 
hAbitat, relatlvo 
abundances, and 
dhtrlbutlon. 

1!Ha' to 
19711 

1978 to 
19711 

1979 

11178 to 
.19711 

19711 
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Orc~nl&~tlon/Proara• 

1 Hclcuroi•KY 1111&1 air 
quality inv~-slla~t ions. 
(O~Nardc an~ Mcfarland 
~uatber Sorvi,o) 

• Archeuiccic~l. bistori­
~~1 ~nd p~lcontoloalcal 
inv.,5li~UIOII5• 
(Nest Vlralnla Geoloal,al 
and Ecoa.,•lc: Survey) 

Material So~orco 

Horgu.n~own 
site area 

Morgantown 
alto ana 

TABLB 5 (CON'T) 

SWIIIDollry of Studios 

Cboaht:.:rx:L..-- Heahb § Safety 
Abiotic: 

Environment 
Biotic: 

linvlronmont 'itatus 

Cont lnuou·s ..Onicorlnf 
of wind speed· dire" on, 
air temperature, huald­
lty, precipitation, 

potential pollutants. 

. ~ ·' . 

1978 to 
11179 

ldentlflcatlon 11178 to 
of arcbeotoel- oneoin& 
cal, hhtorlcat 
and paleontotoa-
lcal c:haractor-
htlca. 

PIII:-OPERATIONAL DEMONSTRATIOH PLANT STUOI ES 

~111 sh.ur!j.' Hidw~y Colli 
Hinin~ CCI. 

l~ulf •H•~ral Rt:sourccs 
Company 

• Air .oaltorlna 
re~e01r~b. 

Plant emluloos, 

• lli-Vo;Ulll~ PNA sliver Plant emluloni: · · ·· 
mcwbr~e filter aol•d 
~orb~D& ~~pllna 
re~o:an:h. 

• SKC uaifosms and 
protective 'lothlnK· 

Stcarns-lloger 

..• Solla.. 

Plar,t pollutants. 

Moi'lll8ntown 
~Ito area . 

. 119rpntown 
slto area 

Data to bo •us·:d for 
Industrial :hrileno 
proara•. 

OoYelop more sensi­
t ho tests for 
aroutlc aminos, 
cyanides, thlocya­
natea, and hetro-

.. ·~cytl~c.s. . : 

Data to be used for· Devol'op 110re sensi~ 
Industrial hratono tlvo PNA monitorln& 
proaram. •r•t••· 

Uniform an~ proto'­
tivo cloth~ne for 
personnel. 

..... 

On&:oina 

Economic conditions. Labor mlaratlon Onaolna 
and deaoaraphlca. 

~aronomlc trace elo- . 
·mont and hydrocarbon 
analyses at 6 loca­
tions. OeYolopmont 
of oporaUonal 
110nltorlna tnt 
ptou. 

Development of Onaolna 
veaetalion opoi'-
atlonal •onl-
torlna teat plots. 
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~~llcllc NurthweH Lobs 

a Bioloalc~l C~tc• 
"'l~tlc ayal<••· 

• l'crrntrlal upu1e· 

• Bioloaicol fato· 
»olid wasta Kev~~c­
t.Jtion. 

a Mlolo~lcal fate· 
tcrroatrlal ccosyate•. 

a •iolo~l~al filtU · 
"'luatlc ccaayste11. 

a Bialoaical C~tc · 
at110sphcrlc e•luion"-. 

Nutorlal 

lilater 
toxicants. 

To&icanu, 

Air cmiSdona, 

Soli 4 ·wllstos, 

Air omlulons. 

TABLE 5 (CON'T) 

SWIIIU!)' of Studios 

__ __;C:::h:::•:.::•~h t rr (b) 

PIIESI!Nnx ANTICIPATED DEKlNSTRATION PLMT SlllDIES 

Noraaatown 
alta a1oa 

Nora.-~~~tn 
plan I 

Noraauown 
plan·: 

Nor&.mtown 
pl .. t 

&lotlc: 4 Envlron•ont( ) 
Abiotic: 

Envlron•ont Status 

Physlc:al-chcmical 
c:haractoriatica. 

UptAke and .. ,. 1984 

·. 
cu.aulat I on of 
toxicants by 
aotuatic priury 
produc:ora, lion-· 
thlc macroln· 
vortcbratu and 

·fiah·ln a aodl· 

Physical-chemical 
c:haractorlstics. 

Soil sodlaont lntar· 
action. 

Chemical charac:teri· 
zatlon of potential 
todc:a. 

Chemlcal·characterl­
zation of potential 
codes. 

IIOnt-wator­
oraanls• ton. 

Uptake and ICCUIIU• 
latlon of toxi­
cants by aardcn 
voactablcs, Ro· 
veaotation plan­
nina. Docompoal­
tlon pathways. 

Toxlclty tostlnc, 
vcactatlon toxl· 
cant uptake, ac:­
cumulat lon and 
detod fie at lon. 
Identify native 
and acnotically 
i•provod spoclos 
Cor rovoactatlon. 

Toxic transfer 
fro• vcaotation 
to small •a11111101l 
and accumulation 
throuah food chain. 

Chemical characteri· Aotuatlc oraanisa 
zatlon of loachatoa uptake, acc:u.aula· 
and aodlllcnta. tlon and transfer, 

Phya.lcal and choml· 
cal charactorlza­
tlon of potential 
toalcanu. 

Uptake and accuau• 
l,tlon of toalc:inta. 

1!164 

1!184 

19114 

1964 

1984 
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Ors~nizaclon/Proara• 

• Solid wane dhpoul, 

o A~u~Cic ecology buso· 
llnu. 

fitt$nurc ~ "idway Coul 
llininc Company 

e lmlus.&rial hyaieno 
projnm, 

TABLE 5 (CON 'T) 

M;~urlal Sourco(a) Chcalscry(b) 

Solid wasus, Moraancown 
plant 

Blologic•lly Noraancown 
activo p~llutanc~ plane 

Emissions, solid 
11aste u.ul li­
quids, 

Moraancown 
plant 

Physical and chemi­
cal charactorlza­
tion. 

SUIUUI!I of Scudios 

Health 5 Safetr(c) 

Complete heallh· 
safocy trainin11 
and monllor1na 
proaraa • 

Abiotic: 
EnvlronllCinC 

Biocic 
Envi~onmcnt(d) 

Physical and chemi­
cal characterization 
of water and aediaencs 
in proximity to tho 
disposal alto. 

Physical and chemi· Dote~ination of 
cal characterization baseline and any 
of potencial pol- olcvalod body 
lutanta. burdcr 1 of pol­

iutanll in 
Mononaahola 
Rlvor oraanisas. 

Physical and chemi­
cal characcoriza· 
tion and survcllanco 
of potential pol­
lutanta. 

'il&tUI 

1984 

l9d4 

19U 




