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INTRODUCTION

This report documents activities of Carmegie-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-ACO1-76ET10249.

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
in these reports has not been updated to reflect recent developments.

Portions of this report have been previgusly released im tho DOE
document "Final Environmental Impact Statement — Solvent Refined
Coal-1I Demonstration Project' 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 committed to a major effort to
insure the environmental compatibility of 1its developmental
technologies. One key element of DOE's environmental mission is the
construction of a comprehensive health and environmental data base
that (1) identifies and scopes significant environmental issues;

(2) provides a quantiative basis for analysis of 'identified
environmental risks;. (3) provides a quantitiative basis for the
determination of environmental management needs, options, and
performance requirements; (4) provides a.quantitative basis for the
selection of control systems and the preparation of required
environmental impact statements, construction and operating permits;
and‘(5) provides broad substantive evidence of'th'environmental
acceptability of synthetic fuel technology. Development of such a
data base 1is 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
Assistant Secretary for Fossil Energy (ASFE) in turn is leading the
SRC Program's process and environmental engineering efforts by
addressing environmental management issues in the context of the
available data and EV's related analysis. The Assistant Sccretaries
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.(1)

(1)"Environmental Development Plan for Coal Liquefaction”, prepared
by the U.S. Department of Energy, October, 1979. DOE/EDP-0044.



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 Environmental Planc (TEI''s) address site-specific
technical programs. One such Project Environmental Plan has been
prepared for the SRC-II Demonstration Program in Morgantown; West
Virginia.(z) '

This document outlines'the technical framework of DOE'é overall
synthetic fuels health and environmental characterization progfam.
Current project environmental activities directly associated with
SRC-II technology development are summarized for the convenience of
the Environmental Impact Statament reviewers. An ertaended,
technically detailed statement of the 3RC=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.



FRAMEWORK OF DOE HEALTH AND
ENVIRONMENTAL CHARACTERIZATION PROGRAM
In other, more mature, comﬁercial industries with known

environmental characteristics, substantial datakbases have been
developed on the health andrenvironmentél impacts of pollutants (e.g.,
802’ NOX). On the basis of such data, EPA proﬁulgated 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 fﬁels 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 scale. Maximum and 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.



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 1s driven by three factors: (1) existing

regulatory compliance 1ssues (e.g., SO, and NOx in the air, NH3

and phenolics in process waters); (2) zmerging 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 and

Environmental 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 matefials generated as coal processing intermediates,
industrial hygiene, environmentﬁl control system effluents, transport
eyotem dischiarges, waste disposal effluents, and product wud use
effluents (see Figure 2).

As prevlivusly noted, sources of testing materials that are
analogous to ¢ommericial-scale materials include PDU-, pilot—, and
demonstration-scale coal processing, environmental control, transport,
disposal, and end use systemo. - Altlwugh materials are frequently
available, 1t should be noted that interpretive engineering analysis
must be performed to project rnmmercial-ccale churacteristics from -
data obtained on subcommercial-scale systems. In certain cases, there
are technical limitations to developing the data bage in advance of
commercial-scale operations. These limitations can beAminimized with
careful equipment design and judicious choice of subcommefcial—scale
studies. ‘

Within each of the four basic components of data base. generation,
issues addressed range from methodology development to the systematic

application of established, verified procedures. Significant

Sy
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OPERATIONS OF POTENTIAL
CONCERN

Conversion Processing

Control Techknology

Ancillary'Faéilities

Materials Transport

Waste Disposal

» End Use (Product, Byproduct)

e Remedial Actions

MODES OF OPERATION OF
POTENTIAL CONCERN

e Construction

e Startup

e Steady State Operations
® Upsets, Incidents

e Shutdown of Facilities-

Reference: Pre-Construction Conditions

BASIC HEALTH AND ENVIRONMENTAL STUDIES

e

Emissions Characterization -- Physical,
Chemical, Biological

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

Health and Environmental Effects (Impacts)
of Emissions -- Biology, Ecology

FIGURE 1. FoCUS OF A HEALTH AND ENVIRONMENTAL DATA BASE ON SRCII-RELATED

MATERIALS
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FCCUS OF CHARACTERIZATION
STJIDIES

PROCESS INTERMEDIATES

INDUSTRIAL HYGIENE

ENVIRONMENTAL CONTROL SYSTEMS

TRANSPORT SYSTEMS
{PRODUCTS, WASTES)

WASTE DISPOSAL SYSTEMS

PRODUCTS

END USE SYSTEMS
(PRODUCTS, BYPRODUCTS)

MAJCR CHARACTERIZATION PROGRAM COMPONENTS

COMPONENT 1: S$CRZENING STUDIES

Esta>lishment, verification of engineering, caemistry, und biology methodologies for sample
collaction, preservation, and analysis.

Init-al -evaluation of representative SRC-11 materizl properties using a range of short term
chem:cal and biological tests.

Initial evaluation of the performance of envivonmestal control systems and the fate of cnviron-
mentél species in transport spills, waste disposal, and product/byproduct end use.

COMPONENT 2: LONG TERM BASELINE STUDIES

Specification of most representative SRC-1I materials for long-term health and environmental
testing, based upon Component 1 results and best judgments on probable demonstration plart
design.

Specificaticn and execution of unit operation zests for the production of significant quantities
of proority testing materials at conditions comnside-ed most representutive of demonstration-
scale operations.

Selection and performance of a range of long-term b:cmedical and ecological tests on specified
set of SEC-II related materials.

COMPONENT 3: PARAMETRIC & SEWSITIVITY STUDIES

Iavestigation of the effects of variations in szlected processing conditions (e.g., reactor temp.
amd residence time, boiling range of product oi!) on the health and environmental properties
measured in Components 1 and 2 of program.

Irvest:ga:ion-of the effects of coal type on the properties of SRC-1I-related materials.

Ccrrelctien studies on short- and long-term biological and ecological assays in order to estublish
bcunds on the interpretation of short-term bioassay results.

COMPONENT H: MONITORING STUDIES

Developnent of methodology for the monitoring of ctendcul, biological, and ecological materials
transport.

Derelopnent of methodology for the modeling of chemical, biological and ecological materiasls
transport.

Workspace and ambient (air, water, ground) monilorihg of the transport of priority SRC-1i-
related mazerials.

Monitoring of the impact of SRC-1I-telated emissions on biological and ecological systems.

FIGURE 2,

OFERATIONAL STRATEGY FOR THE DEVELOEMENT OF AN SRC-II
HEALTE AND ENVIRONMENTAL DATA BASE




methodology development, modification, and refinement 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 results 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 biologicél 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
findings in screening and“hgseline characterizatipn efforts. Choice
of monitoring systems is dependent upon screeniﬁg and baseline
biological and ecologicallgést results and result; of initial site
ané}xses. As a result, the overall characterizétibn program
necessarily emerges in phases, each with a distripution of activities
in the four component areas.

‘Characterization efforts on PDU- and pilot—sca;e equipment focus
on screening and baseline studies of steady state and non-steady state
production. - At the demonstration scale, these activities are expanded
to include extensive monitoring and the investigation of large-scale
steady state and non-steédy'state effluent production and control

characteristics.



SUMMARY OF SRC-II RELATED HEALTH
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 activities 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 Secretaries for Enviiunment (EV) and Fossil Energy
(FE) have assigned to specific organizations the responsibility for
health and environmental studies, and engineering efforts on SRC-LL,:
respectively. Battelle's Pacific Northwest Laboratory is EV's lead
laboratory for the chemical, biological, and ecologi;al
characterization and assessment of SRC-II £echnology. Pittsburg &
Midway Coal Mining Co., a wholly owned subsidiary of Gulf 0il, is Fﬁ's
prime contractor for the process and environmentai enginering analysis
of SRC-I1I control technology needs, options, and performance. .
Additional subcontractors, several of DUE's Euergy Technology Centers,
and DOE's National Labdratories are contributing significantly to the
overall characterization program.

¢

Resource Materials for

Characterization Studies

Major categories of materials of potential environmental signifi-
cance in SRC-II technology include process interwediates, environ-
mental control systemvmateriala. aalid wastes byproducts, preducts,
and related end use materials (see Table 1). Basic relationships
between these materials, and materials thch‘are potentially available
for testing from predemonstration-scale equipment, are also indicated

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



ENVIRONMENTALLY SIGNIFICANT SRC-II RELATED MATERIALS
AND POTENTIAL PRE-DEMONSTRATION PLANT SOURCES FOR TESTING

Environmentally Significant

SRC-11 Demonstrution-Scale Moterlals

TABLE 1

Potential Pre-Demonstration-Scale Analogs

to Demonstration-Scale Matcrials

Materials

Potential Sourcos

Coal

Ccal Slurry

Recyclo Slurry

Raw Naphtha

Dissolver Bffluent
LP Cold tlydrocarbon

L? Hot Hydrocarbon

fIP Cold Hydrocsrbon
Effluent Separator Quench

Rocycle Solvent

" Practionator Recycle

Lean/Rich Scrubber 011

Liquefaction Process Waters

e LP Sour Water
e |IP Sour Water

¢ Slurry Prop Sour Water

{c

)———-——.‘

Nacuum Flosh Sour Water ——————w———gy

Froctionation Sour Water

—_——e
Light Ends Recovery Sour Natet el

IS Sour Wator

—re

Methanation Sour Water e———————e———=ug

Gasiflor Sour Water

3
e 5
"wr 1 11y

wal

Sulfur Recovery Sour Water

Treatod Process Waters
o Nliy Recovery Effluent

o Tar Acld Recovery Effluent

———

" SRC-11 PROCESS INTERMEDIATES

Coll(')
Coal Slurry

Recycle Slurry

(v)

Raw NaPhtha

Middle Distillate
Meavy Distillate
S09F Boiling Fractions

Process Nater

Process Water

SRC-11-RELATED LNVIRONMENTAL CONTROL SYSTEM MATERIALS

o Physical/Chemical Treatoent

Effluent

—y

o Blological Treatment EFfluont o
o Fvaporator Distillate ey

Absorption Solutions
¢ 0il Wash

1Y

—®

Acid Gas Recovery

—0

|

Nily Recovery

.

.

o Tar Acid Recovory
¢ Sulfur Recovery

11

Nifs Recovery Bffluent
Tar Acid Recovery Effluent

Blotreated Effluent

NIy Recovery Solution
Tar Acld Recovory Solutions
Stretford Solution

sac-11 pp(?), pge(®)
SRC-11 PP, P99
SRC-11 PP, P99
SRC-11 PP, P99

SRC-11 PP, P99
SRC-§1 PP, P99

SRC-11 PP, P99

ToxacovPP(f)

Byproduct Recovery
Pilot Units

Benchscale Treatment Unlts

Byproduct Recovery
Pliot Units
SRc-11 pels)
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Environmentally Significant
SRC-11 Demonstration-Scale Materials

TABLE 1 (CON'T)

Potential Pre-Demonstration-Scale Annlogs

to Demonscration-Scale Matcrials

Materials

Potential bdources

Brine Concentrates

SRC-11-RELATED SOLID WASTES

Chenical Troatment Simdges
Incinerator Solids

Ty
)

Gasifler Slag
Used Catalysts

é

Process Water-Derived
Incinerator Solids
Gosifler Slag

SRC-11-RELATED BYPRODUCT MATERIALS

B

Sulfur (Claus)

—

Tar Aclds
Anhydrous Armonja

a0
Lamd
]

Synthetic Natural Gas
Liquid Propane
Liquid Mixed Butanes

dés

Stretford Sulfur(‘)
Tar Acids
Anhydrous Ammonia

SRT- [I1-RELATED PRODUCT MATERIALS

Naphtha

Light Fucl 011

Heavy Fuel ail

Tty

Full Boiling Rango Fuol 011

Hydrotroated Naphtha

Middle Distillate

licavy Distillate
Middle/Heavy Distillate Blend

SRC-11-RELATED END USE MATERIALS

Conbustion Particulates
Conbustion Offgases

Hydrotrcated Fuel Products

Refined Fuel Products

TYvy

Footnotes:

Partlculates
Offgases

Upgraded Fuel Ofls
Rofimed Puol Oils

{8) = : Analogous demonstraotion-scale mater:al available from pro-demonstration process unit.

—
(b) -"'l-" Groups of demonstration-scale mstesfals thot kave pre-dcmonstration process unit analcg(s).

(c) ———@ Dcmonstration-scalo materlals rhat dc not hawe pre-de
(d) SRC-11 PP: 30 ton per day SRC-11 pllot plant mt Fort Lewis, WA.

(e) P99: ) ton per dsy SRC-I1 Pl at Harmarville, RA.
(f) Toexaco PF: 12 ton per day Texaco pilot plamt gasifier ag Montebello, CA.
(g) Stretford Is an alternate sulfur recovery systza for the demonstration plant,

monstration process unit analogs.

Evaporator/Incinerator
POU's
Texaco PP

SRC-I1 PP
Byproduct Recovery
PPllot Units

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

Bojler, Combustor and
Turbine PDU's

llydrotreating POU's

Refincry Upgrading Piu's



efforts have focused primarily on materials produced during Fort Lewis
pllot 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-1I demonstration plant
operation; (3) what set of materlials 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-II demonstration plant.

Major Current SRC-II

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 contractors lhave led the effort to scope.currently unregulated
areaé 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 relevant SRC-II materials;

(3) design and initiation of a series of long-term baseline studies of
acute and chronic biological and ecological pfoberties of key SRC-II
materials; and (4) formulation of a detailed plén for the completion
of a comprehensive health and environmental data base adequate for
identification and assessment of environmental risks associated with
‘the commercialization of SRC-II technology. Specific pro}ects
associated with DOE's program activities are also summarized by |
program component in Tables 2 through'S.. As with FE, EV routinely
revliews results of current projects as a partial basis fur the
addition of new projects. This will be particularly true in the area
of health and environmentallmonltoring.

Both OSHA (through NIOSH) and EPA (through IERL) have strong
interests in the analyses of DOE environmental program data and in the
generation of independent charactecrlzation data. DOE is committed to
active communication, coeperation and support of OSHA/EPA and their
needs. Tables 2 thrugh 5 also list several EPA; ahd 0SHA-sponsored
data base projects to which DOE and its contractors are contributing
technical and analytical support. As in the past, each new 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 informatiom base for both DOE's and
EPA/OSHA purposes.

-12-
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TABLE 2

SUMMARY OF CURRENT COMPONENT 1 ACTIVITIES:

SCREENING STUDIES -ON SRC-II RELATED MATERIALS

Summary of Studies

" (a) ) (<) Ablotic Biotic 4

Urpunitation/Progroa Material Source Chemistry Hoalth § Safety Environment Environacnt Status

STUDIES ON SRC-11 PROCESS INTERMEDIATES

battelle Northwest

Labs

e Extensive methodo- Naphtha, middle SRC- i1 Chemical fractionation Lower-tier biomedi- -- .- Essentially
logy dovelopment and heuvy dis- Pilot Plant; and analysis of active ca) testing; acute, completed,
and generic tillatos. 1Q/78 compound classes. sub-chronic: and’ 1978-1980
oiaterials charac- chronic toxicity
terizaklon. testing; rodent

skin painting.

o Lifect of bolling S0°F bolling SRC-11 PDU; Chemice) fractionation Lower tier biomedi- . - To be ini-
point on chealcal . fractions of 2Q/80 snd anslysis of active cal testing. tiated
and biological- 400-9750F dis- compound classes. 39/60
properties of tillate.

SRC-11 aaterials.

® Methodology devel- Vacuum bo:toms, SRC- 1t Chemical fractionation Full range biomedi- == == To be ini-
opacnt and initial recycle and Pilot Plant;. and analysis of active cal testing methods tiated -
churacterization. . coal slurrles. 2Q/80 compound classes. developaent . 3Q/80

¢ Chemical anmalysis Process and SRC-11 Chemical fractionation .- -- A To be inil-
of SRC-11 process mukeup water. Pilot Plant; ond analysis; trace tiated
waters. 2Q/80 motals analysis. 3Q/80

lulont

e Biomedical screen- Naphtha, vacuum SRC-11 .- Ames testing and .- -- Comploted,
iny of SKC-1}, bottoms, rocyclo Pilot Plant; mouso skin 4Q/78 -
syncrude and potro- slurry. 4aQ/78 palnting. 1q/80
Jeua materials.

ittsburgh Energy

Technolapy Center

e Lifccts of. tempera- Naphtha, middle SRC-11 Physical property mea- -- -- -- Ongoing
ture, light and and heavy dis- Pilot Plant; surement (viscosity, since 1978
gasccus environment tillatus. 3Q/179, density), chemical
on the stability of 1Q/80 fractionation and
coal liquids. . organics analysis.

e Structural changus Coul, naprtha, SRC-11 Chemical fractionation .- -- -- Ongolng

durirg coal lique- middle unu Pilot Plant; and organics analysls. since 1979

faction,

heavy distillates
recycle siurry,
process water
and wastewater
treatment
influcnt,

3q/79,
1q/80
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TABLE 2 (CON'T)

Sumpary of Studies

Abiotic Biotic (d)

Organization/Progran Material Source(.) Che-l:try(b) Health § Safe Envir t Eavir t Status

e Analytical charac- Coul, raphtha, S’C-11 Chealcal analysis -- -- - Ongoing
terization of middie and Pilot Plant; =:creening for sinco 1979
coal Jiquids. heavy éistillates, 3Q/79, spacific hazardous

recycle slurry. 1q/80 compounds .

e RCRA testing of Vacuun bottoms. SKRC-11 ASTM-and EPA leach tL . .- .- To be con-
coal conversion Pilot Plant; tcstlng, organics ducted
so}id wastes. 2q/80 analysis of leachates. 2-3Q/80

Environmental Research

and Technology, Inc,

o Characterization Sf Process waters. SRC-1( Standard wot chemical - .- -- Ongoing,
SRC- I process waters Pilot Plant; analysis for organic 2Q/80
for organic and inor- 2]/80; SRC-11 and inorgsnic contami-
ganic contasinants. P2U; 2Q80 nants.

Washington State Univ,

e Characterization of Coal, distil- SKC-11 Identification and -- -- -- Ongoing,
trace oloments and lates, coal and Pilot Plant; quantification of trace 1978 thru
their fate fin matorial: rocyclo slurries, 1979-1980 motals, balancing scross 1Q/81
froa- the SRC-II pro- process waters, the SRC-IE process.
cess, gaseous streams,

Strotford sulfur.

Hi (o)

ittnan Associates

e Initial screening Coal, JRistil- SFC-I1 Chenical fractionation Lower-tier biomeci- Soil and plant Algae growth and Comploeted,
charactorizarion of lates, recycle Pilot Plant; and analysis for cal testing- response to SRC- animal toxic 1978-1979
SRC-11. process and. and cosl 1C/78, orgenics; traco metals 11 materials, rosponse to SRC-
materials to ldentify slurries, pro- 1G/79 analysis; wet chemical 11 materials.
streams of potentlal cess wuters, enalysis of process
envlronmenu.! concern. gaseous streans, waters,

Stretferd sulfur,

Oak Ridge Natienal Labs

o Effect of wa:te troat- Treatec process SRC-1} - - .- Aquatic cellular Coapleted,
ment on the t1oxic water.

propertios of coal
conversion offluent
wator.

Envlro-ConlrolO°)

e Industrial hygiene
coapliance. survey of
Fort Lewis SEC-11
pllot plant.

Pilot Plant;
date unspeci-
fied

STUDIES ON INDUSTRIAL HYGIENE

SRC-11 -- --
Pilot Plant;
1@/79

organisas mon}- 1978
tored for populs-

tion and 0; uptake

in diluted offluent.

Monltoring of pilat -- Completed,
plant workplace 1979
environment for

trace organics, trace

mnetals, particulates

and physical agents.



TABLE 2 (CON'T)

Sumga ry of Studies

Abjotic Biotic

Orzanization/Progran Matorial Sourco(a) Chenlstrx(b) Health § Snfatx(c) Environment Envlron-ent(d) Status

Flow Resources Corp. 4

e Literature search of - - -- -- Evaluation of health- -- Coampleted,
-0a} conversion occu- related issues and 1977
pational related programs to identify
kssues and review of potential hazards in
available data. coal conversion pro-

cosses.
STUDIES ON ENVIRONMENTAL CONTROL SYSTEMS

Chea Pro, Inc.

o Parformance evalua- Process water SRC-1I PDU; Identification of -- .- -- Continuing,
tion of Chem Pro /79 Total Organic Carbon 1980
process for removal and phenols in raw
of phenols from wator, and treated process

waters.
STUDIES ON SOLID WASTE AND DISPOSAL

Uab Ridge National Labs

] QCKA testigg of slag Gasifier slag . Texaco Pilot  ASTM/EPA leach testing, . .- Lysiaeter testing Algao and animal Essontially
lrgm gasification of Plant Gasi- . and trace motsl leach- of slag to doter- rosponso to completed,
SRC-11 vacuus bottoas, flor; 3Q/78 ate characterization. mino trace metal diluted slag 4Q/78-1Q/60

. mobility and fate. leachates.
CHZClzslng extraction
for orgunics snulysis.
o Ficld lysimeter tost-  Pittsburgh #8 -- Water leaching to iden- .- .- -- E tl
ing of a Pittsburgh coal. tify leachate charac- c:::?ct:;l’
$8 coal. teristics, including 1973-1930'
trace motals.

Gulf Hescarch and

Berelopment Co.

e ldentification of Gusifier slag Texaco pilot Benzone extraction of .- -- -- Completed,
residual organics plant gasi- slag to dotermine 1979

in slag from.gasi-
ficatlon of SRC-11
racuus bottoms.

fler, 378 benzene solubles and
PNA's,
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TABLE 2 (CON'T)

Suzmary of Studies

) () Abjotic B:otic ‘) s
) b t Env g tatus
Organization/Prcgram Matezial Sourco(') Chemistry Health § Safety Envir |
STUDLES ON SRC-11 PRODUCT MATERIALS
Luf'ont
¢ Biomudical scrzening Fuel oil blend SEC-11 .- Anos testing and .- .- Cozpleted,
.of SRC-1l, syn:zrude of 2.9/0 middle Pilot Plam; . mouse skin painting 4Q/78-1Q/80
unJ petroleun tc heavy distil- 4Q/78
saterials late ’
Warthesville Energy
Yechnology Center
@ Lffect of hydco- Fual oil blend SRC- 11 . - - Anes testing. .- .- Coapleted,
treatacnt on :he of 3/1 middle to . Pilot Flant;- . during 1979
bioacdical preperties beavy Jdistillates. 4Q/77 .
of SRC-18 liquids.
Battelle Nasthwest Labs
o Lffuct of hyd-otreat- Fuel oi..blend of SRC-IT Chemical €frac:iona-.

wcnt on the chemical
and biosalicu. pro-
perties af SRC-I1.
liquids.

o Lcologlcal sc:reening
uf the effccts of
SRU-1] procducis,

0ah Ridge Nutiosal Labs

e Screcnlng of chembcal,
blomcdical and
environmental char-
acteristics «f an
SRV prodwee fueld.
oil,

Pittshurgh imergy
Yechnology Center

o Performanze of cool-
derived liquics in a
20 1P fired tube
baiier.

. 2.1 maddle

to heavy distil-
lates.

Nydrotreated: fuel

Fuel ol! blend
of 2.9/ middle
to hieavy Jdistil-
lakos.

SRC-I1 fuel ol)
blend, generic.

Mildle and heavy
diistillates;
fi.cl oll blend,
/) middie to
heavy distil-
late.

Pilot Flent;
/79

- UOP hydro-
oll, tws scvorities.

toeatsr

SRC-11
Pilot Flant;
1979

SRC-L1 Pilot
Plant; date
unspecified

SRC- 11
Pilot Flan:;
QY19

tion and analysis
of activo comspound
classes. Diszilla-
tion of dlend into
10°C boiling frac-
tions.

fractionated and dis-
- tillad materisls,

Cheaical and physi- .-
cal characterizstion.

Chemical frec:iona-
tion and snalysis,
PNA ideatification.

© Lower tier blomedical

testing, mouse skin
painting studies.

Chenical and elemental .-
anslysis.

‘Ames testing.of whole, -

testing; acute toaicity

Monitoring of boller

emissions for S02,
NOx, particulatas,
VOM, CO; gaseous and
particulato-borne
PNA's.

Acute and chronic
toxicity tes:ing
of dissolved
orgeaics on aqua-
tic organisas.

Acute toxic char-
acteriiation in
fresh water snd
sarine scosyatems.

Conpliled,
during 1979

Cozpleted,
1978

Ongoing,
1978-1980

Ongoing,
1980



TABLE 2 (CON'T)

o Summary of Studies - Tt
. () Abjotic Blatic (@
Organiiation/Program Matorial Source(') Eggglgtry(h) Health 4 Safety Environmont Enviro t Status
e Structural chdnges Fuel oil blend, SRC-1I Pilot Chemical fractionation .= e .- -- 0?80‘"3
during coal lique- goneric, Plant; - and organic analysis. ' since
faction, : 3Q/79 : 1979
® Analytical charac- Fuel oll blend, SRC-11 Chemical analysis, - -- -- Ongoing
terization of coal generic, Pilot Plant; screoning for since
liqulds, 3Q/79 specific hazardous 1979
compounds .
"Fodtnotes: - N ST f

"{a) Facilities include:

e SRC Il Pilot Plast - 30 tons per day capacity located at Fort Lewis, Washington,-
"~ e SRC I1 PDU - )} ten per day capacity located at Harmarville, Pennsylvsnia
o Toxaco Pilot Plant Gasifier - 12 tons per day capacity located at Hontebello, California,
(b) Chemical fractionation performed using acid/base/neutral extraction,colusn partition chroma-
B tography, Thin Layer Chromatography or Wigh Performance Liquid Chromatography, Detailed
chemicol analysis can includo lligh Resolution Mass Spectroscopy, combined Gas Chromatography/
Mass Spectroscopy, Buclear Mognetic Resonance, Ultravialet or Infra-red Spoctroscopy.

(c). -Lower-tier-tests can include, but are not limited to, Ames Salmonells, mummalian cell muta-
genosis and transfommation, prophage induction, rocosbination, acute oral and dermal toxi-
city and teratogenicity, Long-term tests can include carcinogenicity, inhalatlion toxicology,
developmental toxicity and ncuro-behavior,

(4} Aquatic orgonisms used in tests typically include species representing primary producors
(o.g., 8lgav), scdinunt dwelling organisms (e.g., insect larvae) and fish species.

(o) |Interagency programs: Hittman Associates funded through U.S. EPA, Enviro-Control funded
through NIOSH. :



TABLE 3

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

Suspary of Studies

. (2 ) <1 Abjotic ‘Biotic (d)
Organization/Progrom Matecial Sourco’ Chealstry ’ Health 4 Safety Envir Environmont Status
STUDIES ON PROCESS INTERMEDIATES

Battelle Northwest Lads

o Bascline chemical, Naphths, aiddie SRC-11 Pllot Chemical €ractionation Full range biomedical Acute and chronic testing with aquatic To begin
biomedival and unc heavy distil- Plant; and mctive compound tosting. organisms and terrestrial systeas. by 3y 80
environmental char- lute, recycle 2Q/80 class snalysis, trace Deternination of eavironmentsl fate,
acterization of SRC; ané coal slurry, aetal and inorganics transfor, and bioaccusulation,

11l vaterials, vacuum bottoas, ansliysis.
precess water.

Gulf Mincral Rescarces Co.

o Complimnce toxlcology Rocycle and coul  SRC-11 Pllnt .- Acute, oral and dernal -- .- To begin
testing of SKRC-11 - slurry, vacuua Planmt; taxicity; inhalation by 3Q/80
waterials. bottonms. 2Q/80 taxicology, snimal

skin painting, carcino-
gonosis, DNA ropair.

lydroscicnce, Inc.

o Chemical charactery-  Pracess waters: Texaco Pibot Characterization of .- -- -- Ongoing
:atlon of process o jquench blow- Plant; inorganics, trace thru
waters from 4own , 1Q/80 sotsls, dissolved 2Q/80
Teauco gasification e clariflcr over- gases and priority
of SRC-11 vacuum Flow, pollutants.
bottoms, e lockhopper

averflow, and
e 3acrubber blow-
down,

i ttman Associotes (o

® LPA Level Il assess-  Caal, naphtha, SRC-11 Pi.ot Chesical fractions- Amos mutagenesis, Terrestrial soil Aquatic acute Ongoing,
mcnt of tho SRZ-11 siddle und Plant; =io01 and analysis manmalian cell test- respiration. static bioassay. 1980

precess to quamtify
potential environ-
mental effocts.

heaavy distil-
lates, coal

am recycle

slurry, vacuum
becttoms, process
and treited

woaters, Stretford
Swlfur, gas treat-
ment blowdowa solu-
t.ons, wastewater

1-2Q/80

Stoeatueat sludges

amd gas> veats,

For organics, inor-
ganic and trace
metals analysis,
volatile organic
aattor analysis.

ing, scuto/chronic
toxicity.



TABLE 3 (CON'T)

Summary of Studies

, (@ () ) Abjotic Biotic. (df
Urgunization/Program Mator.al Source Chemistry Health § Safoty Environment Environzent Status
STUDIES ON SOLID WASTE AND DISPOSAL
Bateclile Northwest Labs
. Buscﬁinc'cnvlronden- Gasifler slag. Texaco Pilot  Chomical analysis for Oral and dermal toxi- Acute and chronic testing with aquatic To begin
tal testing of slag Plant; traco motals/contami- city, terstogenicity, organisms and terrestrial systems. 3-4Q/80
prmﬁmed by Texaco 1Q/80 nant; aqueous and inhalation and dovelop- Dotermination of environmontal fate,
gasification of SRC- orgenic leaching. aental toxicity, neuro trapsfer and bloaccumulation,
tl vacuua bottons, behavior; leachate
carcinogenlcity and
toxicity testing.
Oab Ridge National Labs
e Toaicity testing of Gasifier slag. Texaco Pilot  ASTM/EPA leach test- .- Lysimeter testing Acute toxicologi-  To begin
slag produceq by Plant; ing, chemlcal analy- to determine mobi- cal tesing of 3Q/80
Tenaco gasification 1Q/80 sis of leachates for

of SEC-1! vacuua
botteans,

liydroscience, Inc.

o Physical, chemical
and tiologicaul treat-
oent of procuss waters
from Toxaco gasifica-
tion of SRC-11 vacuun
bhotteas,

Battelle Northwest Labs

o Busellne chemical, blo-

sedical and environ-
mental characteriza-
tion of upgraded
naphtha.

8ascline cheaical,

bLioacdical und eaviron-

scntal characteriza-
tion of SRC-11 fuel
oil.

Quench blow-
down and cluri-
fler overflow
water.

Product Maphtha,

SHC-11 fual
oil blend,
ratio not
Jdeterained -

Texaco Pilot
Plant;
1q/80

SKRC-11 Pilot
Plant; 2Q/80
Hydrotreat-
ing pilot
units; timing
undetermined,
SRC-11 Pilot
Plant;

/80

trace metsls, priori-
ty pollutants.

Organic oxtraction of
slag for trace organic
characterfization.

Chemical characteriza-
tion of sludges pro-
duced during physical,
chenical, blological
troatmont.

Dewatering and incin-
eration drying tests.

Toxicity testing of
sludges, traco metals.

lity and fate of
slag leachates.

STUDIES ON SRC-il PRODUCTS

Chemical fractionation
and snalysis for active
compound classes.

Chemicsl fractionation
and snalysis for active
cozpound classes.

Full range biomedi-
ca) testing.

slag leachates on
aquatlc organisms
and torreostrial
systems.

Toxicity testing
of treated waters
and sludge leach-
atos using aquatic
organisms,

Acute and chronic testing with aquatic
organisas and terrestrial systeas.

Determination of environmental fate,
transfer and bioaccumulation.

Full range biomedi-
cal testing.

Acute and chronic testing with aquatic
orgsnisms snd terrestrial systons.

Deteraination of environsmontal fate,
transfer and bloaccuaulation,

In progress,
1980

To begin
by late
‘1980

To begin
by 4Q/80



;lfABLE_ 3 (CON'T)

Sumna~y of Studies

. () ). ' (© Ablotic Blotic 4
Organization/Progras Material Source Chemistry " - ' _ Health § Safoty = _ Envivonment Envit Status
Gulf Mineral Resources Co.

- . .- -- To begin
e Tuazicological testiog SRC-11 light SEC-11 Piios - ::u::itofn};‘h:::u by 3080
of sac-11 pm’““ ‘ :"ﬁ::'.}u ;a;l;;' n:n to{icolngy;
i - f . g
fuel oll. t1hlate). snimal skin naint-

ing, carcinogencsis;
‘mutagenosis, DNA
synthesis.

fontnukess

(a) Facilitics “nclude:

B SRC 11 P.lot ?iant - 30 tons per duy capacitr located at Fort Lewis, Washington,
. m SEC Il PBY - ) ton per day capacity located st Harmarville, Peansylvania
-m Texaca P:lot ?lant Casifier - 12 tons per dar capacity located at Montebello, California.
(b). Mcalcal fractioaation performed using acid/base/neutral extraction,colunn partition chrosa-
tography, Taln Layer Chromatography or iligh Performance Liquid Chromatography, Detailed.
cheafcal analysis can include lligh Resolution Mass Spectroscopy, combined Gas Chromatography/
. bass Spectroscopy, Nucloar Magnetic Resopanca, Yltraviolet or Infra-red Spectroscopy.

(¢) Full-rango blomedical testing can inciude boih lower tier and long torm testing, depending ugon
the extent of the screening study database. Lowor-tior tosts can include Aves Sslmonells,
sanmalian ooll sctagenesis and transfomation, prophage induction, recombination, acute.oral
.and. dermal toxlcity and teratogenicity. Long-term tests can include carcinogenicity, imhalatiorn
toxicology, developmental toxicity snd meuso-behavior.

(d) Aquatic organisas used in tests typicadly inclwde species ropresenting primary producers
- {e.g., algze), sedimont dwelling organisms (e.g., insect larvao) nnd ﬂlh lpectu.
* (e)  Interagency” progrn. littoan Associates funded by U.S. EPA,

. - I T



. TABLE 4

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

Suzmary of Studies

Ablotic Biotic (4
Urganization/Progran Muterfal Source(') Chenl:tgy(b) Health & Safaty(c) Environment Environsent Status
STUDIES ON .SRC-11 PROCESS INTERMEDIATES
Battelle Northwest Labs
o Varsataon of chemical Coul, coil and SRC-11 Pilot Chemicsl-fractiona- Lower-tier.biomedical Testing in environmental and ecologi- To bo con-
and biologicul proper- recyclo slurries Plant, SRC- tion and snalysis for testing, Jonger torm cal systems linited to use of scuto ducted,
tics of SRC-11 naphtha, aiddie 11.P0u; -active. compound extensive testing and chronic screcning assays, based 1981-1983
satirials with changes und heavy distil- 1981-1984 classes. based on comparisun : upon rosults of baseline.studles.
in process lates, process : with results of baso-
conditions and con- water, vacuus line studles.
figuration, iacluding: bottoms, :
coal type, -
. dustillate endpoint,
reactor configura-
twoa, and .
operating modos and
conditions,
washinggon State Univ.
e Chavacterization of tho Coal, coal and SRC-11 Pilot Trace motal analysis, -- .- - Ongoing,
rg fate and fors of truce recycle slurries, Plant; 1979- ; thru
P - metals releascd froa naphtha, siddle 1781 181
i coal during the SRC- and heavy Jdisti)-
. 11-coal liquefaction latcs, process
process. waters, .vacuun
bottons, sas
streams, Stret-
ford sulfur .
* STUDIES ON ENYIRONKENTAL CONTROL SYSTEMS
Battclle Northwest Lubs
e Chcailcal und bioaedi- Process waters: Byproduct Chemical fractionation/ Lower-tier biomedi- Environmontal and ecological testing To be con-
cul churactoristics of MI3 removal recovery oxtraction and analysis cal testing, long limitod to use of acute and chronic ducted, 1981
troagod SRC-1] procoss tur acid pllot units for sctive compound ters tosting based screening sssays, furthor work based and lator
walers . removal , and classes. upon rosults of on comparison to bascline results.
biological Bench-scule lower-tior tests
treatpent, biotrestmont and baseline
units studies.
1981 and
later
¢ Chemical and biomedt.  Coal and.recycle  SRC-T1 P110t  Chemical fractionation/ Limited .lower-tier - - To be con-
cal characteristics slurrices, distil- plunt; extraction and analysis biomodical testing ducted, 194}
of a(fgasses from lates und vacuum  4Q/80-and of particulate-borne whore ‘quantitios and later
controlled combusgion bottoas. later. hydrocarbons, gaseous availabloe.
tescing of SKC-11 ‘hydrocsrbons.
hydrocarbos saterialy, Particulates, Combustor [
offgases. PUU's, 4Q/80 Trace metal characteri-
and leter. ]

tation, convontionsl
pollutant cheractorize-
tion.

o



TABLE 4 (CON'T)

Sunnary of Stud.os

(a) { () Alotic Biotic )
Orginitation/Progrem Moterisl Source Chenistry ») Hoalth § Safoty inviroament Envir t Status
Aittasn Auoclaus(.)

e hetabled characterl- Acid and offgas SHC-11 Pilot. Chemical fractionation .- -- hid To be con-
1ation of SRC-11 skrousms, absorber Plant; and smalysis: ductod™ 1981
‘priot plant Stret- mlution, vents, -1981 traco motals,

ford unit performance. product sulfur.

Battelle Northwest Labs

e Jhezical and blomedi-  Treatment sys-
ca) characteristics of tea wastes:

s0b1d wastes/sludges chenlcal,
produced frem the SAC- biolugical, and
11 process. byproduct
¥ecavery,
Incinzerator
solids,
Conbustor
solids.
Battelle Nortlwese Labs
e Chemicul and blowmedi-  Tar aclds

cal charactoristics of
SHC-11 byprolucts.

Battelle Northwest Labs

o kffcets of Fydrotrvat- Ruw asd hydro-
ocnt on the chemical trecated disclhl-
and blomedical proper- lates

tivs of SRC-1T pro- naphtha,

duct materizls, siddle,
heavy, ond
fucl oil
blead.

e kifeces of refinery Raw ad upgraded

upgrading on the distillates;

chemical und biomedi- naphtha,

cul propertius of SRC- oiddlos

11 product materials, heavy, and
fuel oll

blend.

trace organics,
siner inorganic, and
con:aminants, and
olesontal cosposi-

SUUDILS ON SOLID WASTE AND DISI'OSAL

Treatment Chemical fractionation
systom fest- and anulysls for orgon-
Ing unies; ics, inorgenics, trace
evaporatoa/ metsls, loach testing
incinoratcr of dotential solids
units con- for disposal.

trolled ccam-

bus“ors.

STUDIES ON SRC-11 BYPROOUCT

Lower-tier biomedi-
cal tosting, further
testing based on

camparison to base-

“1imo studies. results,

MATERIALS

Lower-tier biomedi-

chrenic scroening assays.,

Lowor-tier biomedi- .- -

Lower-tior biowmedi- - --

-Byproduct Chemical fractionation
recovery and snalysis for traco cal testing.
pllot unitz; organics and wotsls.
1981 snd ’
later.
STUDIES ON SRC-11 PRODUCT MATERIALS
Hydrotreat- Chenical fractionation
ment pilot and analysis for active cal testing.
units; compound classes,
4Q/80 und
later
Refinery Cheaical fractionation
upgrading snd analysis for active cal testing.
pilot univs; compound classes.
1981 and
lator

Eavironmental and ecalogical system
tosting limited to use of acuto and

Environmental and ecological system - To boperfurscd
iosting limited to use of :acute

wnd chronic scrooning assays, furthoer
<ozk based on comparison to baseline

1981 and lutek

Ta be coa-
ducted, 198)
and luter

To be can-
ducted, 198}
and later

To be con-
ducted, 1941
snd later
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TABLE 4 (CON'T)

Sunsary of Studies

(a) b (<) Abjotic Biotic (@)
Organization/Progrun Material Source Chenlstry‘ ) Health § Safety Envir t Environmont Status
STUDIES ON SRC-11 PRODUCT END-USE TESTING
Battelle Northwest Labs
o knvironmental cffects Middle and heavy  SRC-11 pilot  Chemical fractionation Lower tier biomodi- - -- To be con-
of utilizing SKRC-JI distillates, full plunt; 198} ond analysis for trace cal characterization ducted, 193}
product fucl oils in  boillng range and later. organic and motal if agple quantities and later
ead-use testing fuel olls. contaminants, geseous of particulates
systcms, and particulate-borne genorated.
Particulatos End use test- hydrocarbons, conven-
offgases. ing pllet tional pollutant char-
units: actorization.
boilers, and
turbines.

fouinotes:

{a) Facilities include:

e SRC Il Pilot Plunt - 30 tons per day capacity located at Fort Lewis, Washington,
o SHC Il PDU - ) toa per Jday capacity located at Harmarvillo, Ponnsylvania

e Toxaco Pllot Plant Gasifier - 12 tons per day cepacity located at Montebello, California.
(b) Chealcal fractionation porformed using acid/base/neutra) oxtraction,coluan partition chroma-
tography, Thin Luyer Chromatography or High Performance Liquid Chromatography, Detalled
chealcal analysis can include High Resolutlon Mass Spectroscopy, combined Gas Chromatography/
Mass Spectroscopy, Nuclear #agnetic Resanance, Ulcraviolet or Infra-red Spectroscopy.
Lower-ticr blomedical testing can include Ames Salmonells, sammalian cell mutagenesis and trans-
formation, acute oral and dermal toxicity and teratogenicity.
Aquatic organisas used in tests typically Include species representing primary producers’ (e.g.,
algao), sediaent dwelling organisms (e.g., imsect larvaec) and fish species,
(o) Interagency program: Hittman Associates funded by U.S. EPA.

(c)
(d)



TABLE 5

: - SJMMARY OF CURRENT COMPONENT 4 ACTIVITES: MONITORING STUDIES

. ; Suxmary of Studies
Adiotic Blotic
Organjzation/Pregran Matorlal Source Cheaistry Hoslth 4 Ssfoty Esvir Envivonsont Status
FORT LEWES PILOT PLANT STUDIES
Battelle Northwest Labs
o Industrial hygiene lu~plant contami- Fort Lewls -- Early wazning systea Levels of contami- .- Ongoing
sonitoring. nants, development. nants characteris- -
tic of plant
stresn product
» fugitive emissions.
- o Lcological asiess- . Plant liquid, SRC-11 . .. : Adapt e1isting models (sourze-transfer) to the SRC-II pro- 1980 to0
acat. , salid sa? eald-  process cess lo genersi. : . 1981
. sion relsases.
e ‘lerrestrial vegeta- | Product and slug.  Fort Lewis ce. . ;. es . . Dotormine vegota- . 1979
tion contact tonl- 1979 ¢ tion response to .
S city. atecspheric .
. _ roleases of SAC-
. 11. product and
solid waste. -
1 .
? €asificr-hottans, Fort Lewls - Rout:ine snalytical - - -- . Organic and-isor- Bioaass- respanse. 1980 to
\ procoss water, 1980 testing of tozlc genfc transfer 1981
iocinerakor solids, coapanenats. froa follage to
liquid products, seccs. .
Pittsbury & Widway Coal
Mining Lompany
. ®-AT quality daa cal-  Area okt quality, Fort Lewis . - . .. .- 15 monitoring ’ Vegetation . 1972 1o
lection, Site statlons - vesponss . Ongoing
air quality-char- -
. acteristics and
wind speed/
direction,
¢ Surfuco wator quaklty. Asea witer - Fort Lewis - - Surface water juslity Bacteris. 1972 to
quality. . Site aoni-oriag st 3 ongoing
stat.ons - physical,
organic and inorgenic
chavacteristica.
e Fuliuge monitcring. Yeyotation Fort Lewis - .- .- Foliage fron 1976,
Atres 3 leoward und 1978 to
1 upuind sites. ongoing
Edcctric Power Research
institute
d ":::::;";';:":: . - - e Evaluation and potentisl use of existing health and environ- ongoing
tlalo cnnshhu}lom nental regulstions - study results to tho handliing of coal
in 'h:’"““i: dorived fuel oils. Dofise aross far sdditionsl resoorch.
wtility use of coal- . Estinste oxposure effocts.. Draft guldelines and procedures.
derlved fuels




TABLE S (CON'T)

Summary of Studies

Blotic

*iotic
Organization/Program MHaterisl Source Chemistry Health 8§ Ssfety Environment Environment Status
FORT LEWIS PILOT PLANT STUDIES
Battelle Northwest Labs
e Industrial hygiene in-plant contami- Fort Lewis .- Early warning system Levels of contami- .- Ongoing
" wonitorirg. nents, development. nants characteris-
tic of plant
stream product
fugitivo emisslons.
o Ecologlical assess- Plant liquid, SRC-11 .- Adapt existing models {source-transfer) to the SRC-11 pro- 19680 to
ment, . s21id and emls-  process cess in genersl. 1981
slon releases
® Terrestrisl vegeta- Product and slag. Fort Lewis - .- -- Determino vegeta- 1979
tion contact toxli- 1979 tion response to
city, : atmospheric
| . releases of SRC-
. -t 11 product and
solid waste.
Gasifier bottoms, Fort Lewis Routine analyticsl .- Organic ond inor- Biomass responsc. 1980 to
process water, 1980 testing of toxjc, genic transfer 1981
incinerator solids, components. from follage to
[ lquid products, seods,
Pittsburg & Midwoy Coal -
Hining Company
® Alr quality dats col- Area alr quality, Fort Lewis .- -- 15 monitoring’ °° Vegetation 1972 to
fection, Site statlons -* 7 response. Ongoing:
8ir quality char-
actoristics and
” . wind speed/
direction,
o Surface water quality, Are:‘:ator Fort Lewls - . . - Surface water quality Bacterla. 1972 to
cuality, Sito ‘ 7 .monitoring at 3 . e ongoing
" stations - physicsl,
organic and inorganic
charactoristics.
o Follage nonltor@ng. Yogetation Fort Lewis .- . .- Foll;ge from 1976,
. Ares 3 lecward and 1978 to
1 upwind sites. ongoing
Electric Power -Research
Institute
Nealth 1 -- .- .- .
° p::leciI::r:::n:eg- Evaluation and potentisl use of existing health and onviron- ongoing
ulatory considerstions mentel regulations - study results to the handling of coal
in the electric derived fuel olls. Defino areas for additlonsl research.
utliity uso of cosl- . Estimate oxposure offects. Nraft guidelines snd procedures.
derived fuols
fin) _!'!_l_u_gml Husonrves
Gompony
o Workplace personned Forkplave, l&rl Liwls .-

monltoring.

Personned amd uren
sonltoring. Shin
contsmination.

forticulutes, orpanle
compounds, nolsu,
f1luminetinn

Ungoing



TABLE S (CON'T)

Sunmary of Studies

Ablotic Blotic
Organization,'Progran Mutorial Source Chesistry Health § Safoty Envir 14 Eavir Status
. Sucfll industrial Warkplace. Fort Lewis e Personnel training .- .- Ongoing
hygicne proceduros, in the wso of pro-
scthods und pro- tective clothing,
tective devices. first sid, persenal
hyglene, discipii-
nNary program.
e SKC-T1 clin.cal Personnel. Fort Lewis -- Pro-employment phy- -- -- Ongoing
monitoring. sical, annual physd-
cal, and period:c
pulsonsry function
and skin tests.
Ual Hidge National Labhs ¢
e Computerized data - SRC-11 .- Computerized da:a management to catalogus dats rosults. 1979 to
sunugepent for eaviron- Systea capabili:ies to include merging, statistical ongoing
mental effocts data. Snalyses and graphical-tabular displays.
Radian Corparation
¢ Ground water quality, Product Fort Lewls -- Evaluate human Ground water quality Evaluate ecolo- angoing
hydrology and romedial pilot plant hoalth con- and hydrology char- glcal con- 1980
action plan. sequences of acterization. In- sequences of
product spill. stallation of mon- product spill.
itoring system. [Dev-
elopment of romedial
product spill plan.
PRE-CONSTRUCTION DEMONSTRATION PLANT STUDLES
astsburg & Midway Coal
Mining Company
CUNSAD Research Corp.
¢ Sociocconomic base- -- Morganzown - .- Site accessiblliny, ‘Deaographics, 1978 to
Vino lovestigatlons, sito ares rogional economy, labor 1929
housing, comaunity bility and
services and fiscal onticipated
capsbilities. japacts.
Stearns-Roger
e Surface water inves- -- Morgantown .- .- Seasonal monitoring -- 1978 to
tigations, site area i of all surface drain- 1979
ages. Complete range
of physical and
chemical characteris-
tics.
e Nolse lnvestigations, -- Morgantown .- - Background noise lovels. .- 1979
site ares

Seasonal day and night,
24 hour.




TABLE 5 (CON'T)

Supmary of Studies

Abfotic Biotic
Organbzation/Program Muterinl Source Chenmistry Health § Safoty Environaent Environzont Status
" E . - -- -- Manogahola River, 1978 to
o Aquatic Ecology. rtzgn::::n Robioson Run, 1979

Crooked Run,

Crefts Run. Fish,
ichthyoplankton,
bonthic ascroin.
vertobrates, macro-
phytes, periphyton
phytoplankton and

tooplankton,
® Vegpetution Investi- .- Morgantown .- .- - Mapping and char- 1978 o
gations sito area acterization of 1979
. vogetation commun-
itles. Specles
identification and
y composition.
® lerrestricl animal -- Morgantown - -- - Mammals, birds, 1978 to
investigations. site ares reptiles and 1979
amphiblans,
species composition,
habitat, relative
‘ abundances, and
distribution.

e Suils investigation. -- - Morgantown .- -- Types - location, -~ © 1979
-(West Virginia Univ.,, sito area Trace olements,

Clk Lubs, NUS Corp., hydrocarbons, phy-

and Guif Sclence and sical charactoris-

Technology Company) tics. Soil salvage-
reclamation.

o Lroundwater investi- .- Morgantown .- .- Occurrence, hydrau- -- 1978 to
pations. site urea lic characteristics, 1979
(L*Appolonia Consult- and water quality
ing Lnglnuers, Inc.) (organic and inor-

ganic - Level 1
hydrocarbon).

e ticclogy investigations. -- Morgantown -- .- Stratigraphy, lithol- - 1979
(b'Appolonia Consulting sito area

ogy., structure,
hazards, seisaic
history, risk, and
mineral resources.

lnginccrp. Inc.)



TABLE 5 (CON'T)

Summary of St

udios

‘ment and hydrocarbon
analysos at & loca-
tions. Development
of oporational
nonitoring test
plots .

vegetation oper-
stional soni-
toring test plots.

. Ablotic Blotic

Organization/Program Matorial Sourco Cheaistry Health § Safecy Environmont Bnvironment Status

o Mcteorolegy and air - Horganzéwn -- .- Cont Inuous sonitorin -- 1978 to
quality investigations. © site ares of wind :pecd' diuctfon. 1979
.(’DcN:tdosnmt‘ucl;nlmd slr temporature, huaid- g
vather Service ity, precipitation,

potential pollutants.

° Archco‘llogic:xl. histori- - l Morganiown - .- - ldentification 1978 to
:::c:n:‘gg::::.toloﬂcal sito avea of archeologi- ongoing
{Nest Virginia Geologicat ‘e R “;' historical .-
and Ecoaomic Survoy) and paleontolog-

.. ical character-
istics.
PRE-OPERATIONAL DEMONSTRATION PLANT STUDIES

Peteshurg & Midway Coul Lo .
Hining Co.
Gulf Mimeral Resources
Company
e Air moaltaring Plam emissions, -~ - Data to bo uszd for Develop more sensi- ; - Ongoing

rescarch industrial hygiene tive tests for :

progras, aromatic amines,
cyanides, thiocya-
. nates, and hetro-
"L erelles. I

o Mi-Voiume PNA silver Plant emissons;” = °*" - -- Data to be used for = Develop more sensi- - Ongoling

ncobrane fiiter solbd  ~ ot industrial hyglone  tive PNA monitoring

sorbeat sempling program. system. '

rescacch,
» SHC unifowms and Plant pollutants. - .- Uniform and protec- - - Ongoing

protoctive clothing. tive clothung for

porsonnel.
Stearns -Roger
e Sociouwonomics. .- " Motrgantown -- -- Economic conditions, Labor migration  Ongoing
sita area . and demographics.

.. o Solls, =e. . ... .Morgantown .- .- Agronomic trace cle- Development of Ongoing

. . P
’ -7 site ares '



TABLE 5 (CON'T)

rd

Sumnary of Studies

industrial hygiens
prograa.

sensitive PNA
sagpling device.

- Abiotic Biotic
Organization/Progras’ Matoerial Source ___Chemistry Hoalth § Safoty Environsent Environ ‘Status
o Terrestrial ¢cology. .- Morgantown .- . Establishaent of Ongoing
site area permanent study
) -plots to wonitor
vegetation and
anical populs-
tions, Vogotation
sonitoring 3
timos/year, mam-
nals 2 times/ycar.
o Aquatic ecology- .. ~ Morgantown .- Chlorophyl) con- Saopling 2 times/ Ongoing
’ © site ares tent of phyto- year for fish, ‘
plankton snd fchthyoplankton,
periphyton. benthic macro-
invertobrates,
. phyteplankton,
200plankten,
periphyton and
macrophytos,
-Species composi-
tion, abundance
and distribution.
® Surface water .- .. - Morgantomn .- Scasonal wator -- OGngoing
and scdiscats, site area quality analyses -
.for .38 charactor- ~
- istics, Seasonal
sediment snslyses: -
© for 30 charactor-
istics.
® Groundwater, .- - - Morgantown - - Establishment of .- " Ongoing
’ sito arcs 4 sonitoring velis.
MNinvrvariv snalvena
® Noise . -~ Morgantown . - .- Baseline and con- -- Ongoling
' ~ site area struction noise .
lovol moasure-
- ments.
¢ Hetcorology and - Morgantown .- - Continuous measure- Ongolng
arr quality. sito aroa ment .of wind speed-
direction, tempora-
ture, relative
hualdity and precip-
itation. Air
quality monitoring
in accordance with
- US EPA,
Fittsburph knerpy
lechnology Center
e Teasz CC PNA PNA . - .- Data to be used for Development of mors -- Ongoing
ssmpling systes,
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Sunmery of Studies

(c) Ablotic Biotic (4)
Organization/Progrum Matorial Swrco(” Chc-lstry(b) Health § Safoty'™’- Envir t Environsent

Status

PRESENTLY ANTICIPATED DEMONSTRATION PLANT STUDIES

Battelle Northwest Labs

e Biological fate- Water Morgaatown - -- Physical-chemical Uptake and ac- 1984
aquatlc systea. toxicants. site aros characteristics. cunulation of
toxicants by
., aquatic primary '
. . producers, boen-- )
i thic macroin-
vortecbrates and
-fish-in a sedi-
. . @ont-water-
organiss tost.
o Terrestrial uptale. Toxicants, Morgantown .- -- Physical-chemical Uptake and sccumu- 1984
plant . characteristics. lation of toxi-
cants by garden
Soil sediment intar- vegetables, Re-
action, vegotation plan-
ning. Docoaposi-
tion pathways.
e Biological [ate- Solid wastes, Morgertewn .- -- Chemical characteri- Toxiclty testing, 1984
solid waste Revepe- plan: zation of potential vegetation toxi-
tation. toxics. cant uptake, ac-
cunulation and
detoxification.
© ldentify native
and gcnetically
improved apocies
* for revegetation.
o Hiological fute- Alr emissions, Morgaatown -- -- Chemical characteri- Toxic transfer 1984
terrostrial ecosystem, plant. tation of potentisl from vegoetation
toxics. to small mammal
and eccunulation
through food chain.
e Biologlcal fate - Solid wastos, Morgantown .- -- Chemical characteri- Aquatic organism 1984
aquatic ecesystem. plast tation of leachates wuptske, accumula-
and sodiments. tion and transfer.
e Biological fute - Afr omissions, Morgantown .- -- Physical and cheai- Uptake and accumu- 1984
atmospheric calssions, plaat ca) charactoriza- Iption of toxlcants.

tion of potential
toxicants.
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quids,

and monitoring
prograa.

tion and survellance
of potential pol-
lutants. - .

- TABLE S (CON'T)
Suanary of Studies
(a) () . () Abiotic Bietic (4) .
Organization/Program Matorial Sourco Chemistry Health 4 Safety Environmoent Environzent Sgatus
o Solid waste disposal,  Solid wastes, Morxantoun‘ Physical and chemi- - Physical and cheni- -- 1984
plant cal characterizs- cal charactorization
tion. of water and sediaents
in proximity to the
disposal site.
® Aquatic ocolopgy buse-  Blologicaslly Morgantown -- .- Physical and chesi- Determination of 1984
[JUTH actlve pollutants, plant cal characterization baseline and sny
of potential pol- elevated body
lutants. burders of pol-
. lutants in
Monongshela
River organisms.
Pittshurg § Midway Coul
Mining Company
o Industrial hygiene Emissions, solid Horgantown -- “ Completo health- Physical and chemi- -- 1984
progrum, waste . Ji- plant safety training cal characteriza-





