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PREFACE

These proceedings for the symposium on “Environmental Aspects of
Fuel Conversion Technology” constitute the final report submitted to
the Industrial Environmental Research Laboratory, U.S. Environmental
Protection Agency (IERL-EPA), Research Triangle Park, N.C. The sym-
posium was conducted at the Chase-Park Plaza Hotel in St. Louis,
Mlssoun, September 16-19, 1980.

This symposium served as a colloguium on environmental information
related to coal gasification and liquefaction. The program included ses-
sions on program approach, environmental assessment for both direct
and indireet liquefaction and for gasification, and environmental con-
trol—including the development of the EPA’s pollution control guidance
. doecuments. Process developers and users, research scientists and State
and Federal officials participated in this sympesium, the fifth to be con-
ducted on this subject by IERL-RTP since 1974.

Dr. N. Dean Smith, Gasification and Indirect Liquefaction Branch, EPA -

IERL, Research Triangle Park, N.C., was the Project Officer and the

Technical Chairman. Mr. William J. Rhodes, Synfuel Technieal Coordi-
nator for EPA-IERL-RTP, was General Chairman.

Mr. Franklizg A. Ayer, Manager, Technology and Resource Management
Department, and Mr. N. Stuart Jones, Analyst, Technology and Re-
souree Management Department, Center for Technology Applications,
Research Triangle Institute, Research Triangle Park, N.C., were sym-
posium coordinators and compilers of the proceedings.

ii




| . . DESCRIPTORS b.IDENTIFIERS/OPEN ENDED TESMS [c. COSAT! Field/Group
| Pollution . Pollution Control - 138
Coal Gasification ‘ . _ Stationary Sources - 132
Liquefaction 4 : Fuel Conversion ¢ 107D -
Assessments o : Environmental Assess-~ |14B
' ment ' '
. 18. DISTHIBUTION STATEMENT 19. SJE-CUF.IIT\" CLA.SS (ThisRepai'.r)' 21. NO. OF PAGES
- : -Unclassified .
Release to Public . * |20, SECURITY CLASS (Thispage] - - |22. PRICE

TECHNICAL REPORT DATA
(Please read Instrtictions on the reverse before completing}

1. REPORT NO, 2. _ . 3. RECXPIESIT‘S ACCESSi)O%h@.z} 5
EPA-600/9-81-006 - : B 2
4. TITLE AND SUBTITLE I S. REFORT DATE .
Symposium Proceedings: Environmental Aspects of danuary 1981 .
Fuel Conversion Technology, V (September 1980, = [6 PERFORMING ORGANIZATION CODE
St.. Louis, MO) , N
7. AUTHOR(S) 8. PERFORMING OAGANIZATION REFORT NO.

F.A, Ayer and N, 8. 'Jonés » Compilers

9. FERFORMING QRGANIZATION NAME AND ADDRESS 76, FROGRAM ELEVENT NQ.

Research Triangle Institute INE825

P. O. BOX 12194 . ' . 11. C(?NTHACT/GHANT NQ.

Research Triangle Park, North Carolina 27709 . |68-02-3170, Task 25

12. SFONSbFﬂNG AGENCY NAME AND ADDRESS ‘ 1% TYPE OEEEPORT %NDBP 8'RIOOD COVERED
EPA, Office of Research and Development foceedings, -

Industrial Environmental Research Laboratory 1% SFONSORING AGENGY coos
Research Triangle Park, NC 2771 - EPA/600/13
18. SUPPLEMENTARY NOTES ]ERL '

541-2708.

16. ABSTRACT

-RTP project officer is N. Dean Smith, Mail Drop 61, 919/

The report documents presentations at the fifth EPA-sponsored symposium
on the environmental aspects of fuel conversion technology, in St. Louis, MO,
9/16-19/80. The symposium served as a colloquium on environmental information
related to coal gasification, indirect liquefaction, and direct liquefaction. The pro-
gram included sessions on program approach , énvironmental assessment, and envi-
ronmental control, including the development of EPA's poliution control guidance
documents. Process developers and users, research scientists, and State and Fed-
eral officials participated in the symposium. -

17. ',‘ - . KEY WORDS AND DOCUMENT ANALYSIS

y | Unclassified
EPA Form 2226-1 (8-73) :



Page Intentionally Left Blank



TABLE OF CONTENTS

© Page

Opening Session .............. e e S

Keynote Address . R e e e e e e 2
Kurt W. Riegel : ' o

Session I: GENERAL APPROACH . o\ v vt eve et e ieeneaaanran e eneeenes 7
Robert P. Hangebrauck, Chairman ' '

~ |ERL/RTP Program for Gasification and Indirect quuefaction ................ e 8

T. Kelly Janes ‘ )

EFPA/IERL~RTP Program for Divest quuefactien and Synfue! Product Use . e .12
Dale A. Denny .

Update of EPA/IERL-RTP Environmenta! Assessment Methcdolcgy e B 17

© QGarrie L. Kingsbury* and N. Dean Smitn ‘
The Permitting Process for New SynfuelsFacilities . .. ............. e ..., 40
. Terry L. Thoem .

The TVA Ammonia from Ceaf Project . . . .. ... .. e e .. 64
P.C. Wiiliamson ' :

Environmental Cantrci Options for SynfuelsProgesses . .............. e ... 75
F. E. Witmer

Technical and Enwmnmental Aspects of the Great P!ams .......... e e ae e e .. 105

Gasification Project
Gary N. Weinreich

Session Ii: ENVIRONMENTAL ASSESSMENT: DIRECT LIQUEFACTION . e .. '. ... 118
D. Bruce Henschel, Chairman : ‘

Preliminary Resuits of the Fort Lewis SRC-l1 Source Test *. . . . . e e ien... 118
Jung |. Kim* and David D. Woodbridge ' :

Chemical/Biclogical Characterization of SRC—Il Product and By-Products .. TR i34 .

W. D. Felix,* D. D. Mahlum, W. C. Weimer,
R.A. Pe!roy, and B. W Wilson .

LOW-NGx Combustors for Alternate Fuels Containing S:gmf‘cant Guantities ceseea... 158
- of Fuel-Bound Nitrogen - T :

W D Clark, D. W. Pershmg, G C England and M. P. Heap

Problem-Oriented Report: Utilization of SyntheticFuels: . . .. . .. e RN Cee... . 208
Ar Environmental Perspective ' ‘ L
. E. M. Bohn, J. E. Cotier, J. O. Cowles, *

J. Dadiani, R. S. lyer, J. M. Oyster

*Spea_ker

iii



Session lli: ENVIRONMENTAL ASSESSMENT:
GASIFICATION AND INDIRECTLIQUEFACTION . . . ..o et 267
Charies Murray, Chairrman

Environmenta! Test Results from Coz! Gasification PilotPlants . . . . . . e e e e 268
N. A. Holt, J. E. McDanigl, and T, P. O’Shea*

COS-HS Relationships in Processes Producing Low/MediumBriGas . . ... . ........ 288
Michael B. Faist,* Robert A. Mages, and
Mzauresn P, Kilpatrick

Behavior of a Semibatch Coal Gasification Unit

.............................. 317
W. J. McMichael* and Duane G. Nichols

Carbon Conversion, Make Gas Production, and Formation . ... ......o+oooonon.. .. 333

of Sulfur Gas Species in a Filot-Scale Fluidized Bed Gasifier

M. J. Purdy, J. K. Ferrell,* R. M. Felder,
S. Ganesan, and R. M:-Kelly -

Modderfontein Koppers—Totzek Source TestResuls . . . . ..o v ot oo oo 359
J. F. Clausen® and C. A. Zes

An Environmentally Based Evaluation of the Multimedia. . . ... .. et et e 380

Discharges from the Lurgi Coa! Gasification System at Kesovo
K. J. Bombaugh,* W. E. Corbett,
K. W, Lee, and W. S. Seames

Ambient Air Downwind of the Kesovo Gésiﬁcaﬁan Complex: ACompendium ......... 428
Ronald K. Patterson

Characterization of Coal Gasification Ashleachate . . . . ... 0o ee i oo, 452

Using the RCRA Extaction Procedure
Kar Y. Yu* and Guy M. Crawford

Comparison of Cqél ConversionWastewaters ................... e e naanas 4684
Robert V. Callins, * Kenneth W, Lee, and D. Scott Lewis -

Session IV: ENVIRONMENTAL CONTROL . .. ..ottt ittt e e e e e e e, 483
Farest Q. Mixon, Jr., Chairman

Ranking of Potential Pollutants from Coa! Gasification Processes . .. .. ..ovvvnnn. ... 484
Duane G. Nichols* and David A. Green )

Effect of Sludge Ageonthe Bitlogical Treatability . . . . oo oottt et e oo eee et 504

of a Synthetic Coal Conversion Wastewater
Philip C. Singer,* James C. Lamb 1li,
Frederic K. Pfaender, Randall Goodman,
Brian R. Marshall, Stephen R. Shoaf,
Anne R. Hickey, and Leslie McGeorge

*Speaker

iv




Treatment and Reuse of Coal Conversion Wastewatea's ........ e emeee

Richard G. Luthy

Pilot Plant Evaluation of H,S, COS, and (v« P e e

Removz! from Crude Coal Gas by Refrigerated Methanal
R. M. Keily,* R. W. Rousseau, and J. K. Ferrell

Gasification Technology: Background Studies
W. C. Thornas,* G. C. Page, and D. A. Dalrymple

Development of a Pollution Control Guidancs Docﬁmént
for Indirect Coal Liquefaction
K. W. Crawford,* W. J. Rhodes, and W. E. Corbert

Initial Effort on a Pollution Control Guidance Document: . ... ... ... P PP

Direct Liqusfaction
J. E. Cotier,* C. C. Shih, B. St. John

*Speaker

Poliution Contra! Guidance Documentforflow-Btu . ........ e e e v.

..........................

 Appendix: ATTENDEES . . . ..ot e aeenaeeennnnanen S



OPENING SESSION



KEYNOTE ADDRESS

by
KURT W. RIEGEL, Ph.D.
Associate Deputy Assistant Administrator
| 0ffice of Environmental Engineering and Technology

U. S. Environmental Protection Agency

Good morning. On behalf of the Environmental Protection Agency, I
welcome you To our Fifth Symposium on the Environmental Aspects of Fuel
Conversion Technology. Since our Fourth Symposium in Hollywood last
year, much has happened, but two things in particular now inspire our
research efforts: First, the price of imported oil has continued to
skyrocket. For example, from June 1979 to June 1980, the price in-
creased from an average of $18.90 to $31.60 per barrel--not counting
spot market surcharges. Second, the President has signed intoc law the
Synthetic Fuels Corporation Bi11 authorizing up to $20 biilion to en-
courage the growth of a synthetic fuels industry in the United States.
These two stimuli--among others--appear to me to insure that the synthe-

tic fuels industry will be real--established and thriving--well before
the end of the century. '

As environmental protection scientists and technologists, we have
had a unique opportunity to study the various synthetic fuels processes
in_embryc and to Tay the basis for sound environmental development of
the industry. This is in sharp contrast to the situation we have faced
with countless other industries, where after-the-fact environmental
regulations have been resented and challenged, either legally or polit-
ically. After the ail embarge in late 1973, we prepared to respond to
the environmental chalienge of a rapidly growing synthetic fuels in-
dustry that, according to the Project Independence Blueprint, loomed
large on the horizon. That shadow has been looming and receding through
many cycles in the past six years. As you all know, we have suffered
on-again, off-again funding in response, but we have somehow managed to
sustain a core effort through all of these gyrations.

Perhaps it is just as well that our day of reckoning has been
delayed. We have learned a great deal more about the processes and pol-
lutants and have seen the evolution of more comprehensive Federal envi-
ronmental Taws. New acronyms and areas of concern have appeared since
1974: TOSCA, RCRA, priority pollutants, hazardous solid wastes, etc.
Each new law has broadened our perception of our task to characterize
the waste streams from synthetic fuels technologies, to find appropriate
environmental control technologies, and to formulate a comprehensive
data base for the use of EPA's Program Offices, as they put together
effective, economically feasibie regulations.

2




Another important gain during this period has been the refinement
of the communications channels between DOE and EPA through “interagency
programs. - In response to President Carter's directive of May 23, 1977,
that EPA and DOE jointly develop procedures for estab11sh1ng environ~
mental standards for all new energy technologies, a Memorandum of Under-
standing between DOE and EPA has been executed. This formalizes the
many fruitful contacts that have been developed at the various working
levels between these organ1zat1ons : . .

Further, within the Agency the Alternate Fuels Group and the
Priority Energy Project Group have been established by Doug Costle to
consider the environmental policy issues involved in implementing the

- National Energy Program and to coordinate EPA activities for appropriate

responses to these issues.

This morning I would Tike to brief?y review the course of our
odyssey over the past six years and then d1scuss with you what I believe.
will be done 1n the near future. «

The EPA's Synthet1c Fuels Program was initiated in the earTy 1970's

- but received a boost in 1974, following OPEC's 1mport embargo and in

parallel with the preparation of President Nixon's Project Independence

Blueprint. The schedules that were originally laid out for our assess-

ments were based upon the apparent national schedules for synfuel com-
mercialization in the 1976 time period. However, private investors

. balked at putting cap1t31 into plants to produce 1iguids or high BTU gas

which .could not compete in price with natural fossil fuels then or in
the foreseeable future. .As ERDA's (now DOE's) Synthetic Fuels
Commercialization Program had failed to gain Congressional approval,
there was no basis for expecting any major Federal support.of commer-
cialization activity, and the EPA therefore targeted the completion of
the synfuels program for the 1984-86 time period, which would allow time
for application of our results to plant des1gns

So, the EPA's program started rolling in needed data, ERDA/ﬁOE‘

- program started rolling out development concepts, and--what nobody had
‘ant1c1pated--0PEC continued rolling up crude oil prices at an ever-

increasing rate. 011 which had. cost us $3.50 per barrel in mid-1973 was
over $12.00 per barrel in mid=1977. It rose to over $18.00 per barrel
in mid-1979 and was almost $32.00 per barrel in June of this year. This
escalation has had two major effects: the Federal government, seeing

‘the continually climbing monthly cost of supporting our crude oil de-

mands through imports and recognizing the damage being done to both our
domestic and foreign economic positions, made a decision not only to

"support synfuels commercialization, but alsc to establish a means of

speeding permit and regulation compliance by developers. - The organiza-
tion~proposed to'handTe these tasks was the Synfuels Corporation.

Meanwhile, ent1re1y separate from these 1eg1slat1ve act1v1t1es a
number of commercidl interests noted that the economics of. operat1ng
large-scale, coal-to-gasoline or methanol piants becameé favorable and

indicated a reasonable return on investment at retail unit prices of

$1.00 to $1.25 for gasoline at the pump. .As a consequence, a series of



completely fndependent, privately financed synfuel projects were an- .
nounced, ranging over the major coal seams of the country, and with
schedules indicating operation in the 1984-88 time period.

I said eariier that our programs were targeted for complietion in
about the same time period. It follows that there is no way that a
plant that starts operating at the time that our program is completed
could possibly utilize our input or data, and the controls an that
plant's waste streams would probably be based upon best engineering
Judgement. Furthermore, neither our regional permit offices nor the
local state and county offices would have had a sound basis for evalu-
ating the permit applications submitted for that plant. Again, best
engineering judgement would have been applied in the evaluation process.
It was, therefore, very clear that the EPA needed both a means of deal-
ing with accelerated projects and a basis for rationally and objectively
evaluating forthcoming plant permit appiications.

Both of these needs represented areas in which the “tradjtional®
EPA approaches could not be applied. Simply stated, our data acquisi-
tion and analysis program was not compiete, and, therefore, we were not
in a position to write firm "traditional" regulations covering waste
discharges to all media. Furthermore, the EMB charter contained the
option of selecting and recommending certain environmental and other
reguiations for executive branch set-aside, and we really didn't have
sufficient data to effectively argue all of the set-asides.

To address both of these needs, the EPA administrator created ‘
~ operational arms for the use of the existing, formerly advisory, EPA
Energy Policy Committee. The first of these, the Priority Energy Pro-

Jject Group focused on the development of a working relationship with the
EMB and had four major objectives:

First, the Group would draft EPA procedures and guidance for devel-
oping regulations in support of the EMB and for performing as an accel-
erator of designated priority energy projects. Second, it would be
responsibie for the deveTopment of a system for tracking permit process-
ing information, from submittal through approval or rejection. ‘Third,
it would provide information on EPA permitting procedures, thereby
influencing the development of EMB procedures and assisting both the
applicants and the permitting agencies in understanding the total pro-

cess. Finally, the Group would serve as EPA's principal 1iaison with the
EMB.

The second recently created working arm of the EPC is the Alternate

Fuels Group (or AFG), which has a Tonger 1isting of responsibilities in-
volving the Agency's regulatory, permitting, and research strategy for
- synthetic and other alternate fueis. This group addresses all synfuels,

and its overall goal is to deal with our assessment data gap, both as a
current problem and in terms of eliminating it as a problem in the near
future. The Group's work pian logically divides into three areas:
First, defining where we are and what the Agency position on the major
issues is right now. This will be accompiished through publication of .

our Agency environmental summary paper, which we plan to update period-
ically. | . )




Second the group will prepare Agency guidance, .in advance of our
traditional regulations, on the best available controls for application
to synfuel plant waste streams. This will Tead to direct input to the
EPA regulatory offices in support of their Iater deve]opment of stan-
dards Tor the synfuels industry.

And third,*the group will prepare an R, D&D plan for the overall
synthetic fuel program under the 0ffice of Research and Development.
This plan, to cover approximately a 5-year period, will address the
options, priorities, and means of filling the data gaps and support1ng
the exped1t1ous deve1opment of regulations.

I'd T1ke to drop back to the ‘second eIement of the AFG's work p]an.
Since this area--that is, the early guidance--is in current demand, I
think it's worthwhile describing where we are in more detail.

To assist in accomplishing its work assignments, the AFG has de-
fined four Working Groups, covering the major synfuel product areas:
The areas are Gasification/Indirect Liquefaction, Direct Liquefaction,
0i1 Shale, and Biomass. Each of these Working Groups is drafting guid-
ance in its particular area; all are working to virtually the same
outline and format requirements; and all are treating the shared or
common technology areas in the same fashion. For exampTe, the impact on
plant costs and operating economics is being handled in bas1ca11y the

- same way by a]T groups.

The product guidance will be Agency guidance and will :cover all
media plus toxic substances and radiation. It will be approved for
release by all of the responsible EPA Program Offices as Pollution Con-
trol Guidance Documents, or PCGD's. There are three principal target of
this gu1dance First are the permit revieyers,'both‘in the EPA regional
offices and in the comparable State government agencies. Second are the

‘process developers or permit applicants who want to construct synfuel

plants: And third are the regulatory offices, which will ut111ze the
data base-as an input for standards preparat1on '

The technical approach being taken by all WOrk1ng Groups is, in
brief, to coliect and analyze all available environmental and process
data in order to synthesize Agency positions on the best available
control approaches achievable at a reasonable cost. The PCGD's will
present the available process characterization and control data and the
analyses utilized in formulating guidance as an appendix. The pre-

“sentation of the data base will enable the regulatory offices to evai-

uate issues (such 'as how to ‘handle discharges .of potentially dangerous
but presently unregulated poliutants) and aid them in deciding how and
when to develop standards. It should also serve to convince system
developers that all reasonable control options have been considered and
to show interested environmental groups that the permitting offices have
the tools needed to protect the environment -through the recommendation
of specific controls. Additionally, through the implementation of a

‘multicycle review process, the comments and criticism of key 1ndustry

personnel are being obtained as the PCGD's evolve “throiigh several draft
stages This direct participation will, we hope, further serve to
convxnce 1ndustry of the thoroughness of our approach and that it is in



their best 1nterest to use the PCGD recommendations and guidance in I
their des1gns and permit applications.

I don't want to give the impression that we are rapidly construct-
ing some boxes and at the same time trying to convince a number of
interested groups that they'11 be happy in them--not so at all.

The PCGD's will provide detailed guidance on the best control .
practice (a single control) for each stream, plus provide information on
other approaches relative to cost, energy requirements and residuals. In
additional, for those streams cons1dered to be significant environmental
problems or whose control can have major cost impacts, one or more
options for achieving greater pollutant content reductions or lesser
cost will be presented.

Options which combine controls between process segments or utilize waste
materials (both gases and liquids) as plant fuel will be included. And
for everyone's benefit, a detailed "How-to-use-the-PCGD" section, with
examples, will be prov1ded

So, as you can see, the boxes are designed to be comfortable for
everyone and to cover everyone's needs as best we can at this point in
time. Naturally, we'll update the PCGD's as additional data are de-
veloped and analyzed in our research program, until firm standards and
regulations are promulgated.

As you all know, the provision of the Energy Security Act which
would have set up the Energy Mobilization Board was cut out of the Act
by an overwheiming majority in the House. The Act, as signed by
President Carter, does create a Synthetic Fuels Corporation and deoes
provide for up to $20 billion to fund synthetic fuels projects, but the
“fast track" and environmental set-asides have been eliminated.

However, the Agency has been pleased by the responsiveness of the
Priority Energy Project Group and Alternate Fuels Group and their var-
ious affiiiates. We may no Tonger be under pressure to "fast track,"
but we have benefited greatly from the effort to look ahead and to
coordinate research with reguiatory activity and the generators of the
emerging synthetic fuels technologies. The interchanges that have
occurred over the past several months have given each participant a
keener appreciation of the pressures and, sometimes subtlie, details that
must be mastered, which each of the other participants brings to the
table. Having gained this, we are loathe to let it go.

Therefore, although the pace may not be quite as frantic as it was
the first six mcnths .in_1980, we do _intend to continue with the work we
have started, work which has been welT done.

Now that I have retraced with you the zig-zag path of legislation
and administration, I can direct your attention to the much more in-
teresting technical program that will be presented over the next four
days. Thank you for coming. I am sure that you will enjoy it.



. - : Session I: GENERAL APPROACH

Robert P. Hangebrauck, Chairman
Industrial Environmental Research Laboratory,
U.S. Enviranmental Protection Agency .
~ Research Triangle Park, North Carolina




TERL-RTP PROGRAM FOR GASIFICATION AND INDIRECT LIQUEFACTION

by

T. Kelly Janes, Chief
Fuel Process Branch
Industrial Environmental Research Laboratory - RTP
U.S. Environmental Protection Agency

The synfuels program being conducted by the Fuel Process Branch of
EPA's Tndustrial Envirommental Research Laboratory at Research Triangle
Park, North Carolina, addresses the potential envirommental impacts and
control needs of coal gasification and indirect liguefaction technologies.

The purpose of this program is to support EPA's regulatory responsi-
bilities to prevent adverse health or ecological impacts when these tech-
nologies reach commercial practice. The overall goal of this effort is to
aid in the achievement of an environmentally sound and viable commercial
synfuels industry.

At the start of this program, it was recognized that certain program
objectives would have to be accomplished if this goal of an environmen-
tally sound synfuels industry was to be achieved; namely:

. The characterization of the multimedia discharges from
these technologies,

. The assessment of the discharges' potential health and
ecological effects,

. The determination of the degree of control required to
avoid adverse impacts, '

. The evaluation and applicability of existing control tech-
niqnes,‘

. The identification of new control technology needs,

. The development and/oxr support in the development of these

nev needed control processes.

Tn 1974, the initial program effort was directed to the development
of evaluation approaches and identification of potential opportunities for
data acquisition. Due to the complexity of the technologies being ad-
dressed, the lack of facilities and information, and the need to undertake
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broad multimedia evaluations, it was decided to develop coﬁtq:ai;tual "cen-
ters of expertise."” These ceanters would provide the technical expertise
that could not be developed in-house due to limitation of personnel.

Since cozl conversion technolog:.es were only in the* development stage

- in the U.S., and since the chemical breakdown of the coal structure re-

sults in the generation of aromatic organic compounds among -which are
known carcinogens, the program was based on obtaining -sufficient data to
identify and evaluate the total environmental effects of the discharges
rather than to focus on EPA's currently regulated pollutants only.

The program was organized into four major areas:

. Environmental Assessment,

. Control Technology Development,

. Control Research Facilities,

. Methodology Development.

Environmental Assessment involves the evaluation of teéhﬁologies,

-data acquisition, interpretation of results, projection of envirommental

effects, and identification of control needs.

Control Technology Development involves the evaluatlon of the avail-
ability amnd appllcabllz.ty of existing control techrologies to meet the
requirements identified by the Environmental Assessment. Additionally,
operational information, reliasbility, and modification . capabilities are
evaluated. This effort has been dropped as a respomsibility in the fed-
eral sector for comtrol technology development, and demomstration was
shifted to the Department of Energy.

Control Research Facilities were developed to provide information

_concerning the viability of control techrnologies and to characterize their

multimedia discharges. These facilities also offer capabilities to eval-

‘uate modification of control techmiques and the testing of new approaches.

To date two such facilities have beem comstructed and ‘are  operating:

. Gasifier with gas cleaning and acid gas removal caﬁaibili-
ties. This facility is modular and flexible in desigm,
. allowing evaluation of different systems.

. Water treatability facility to evaluate methods for treat-
ing the -various -wastewaters that would be generated by
synfuels plants. :

Methodology Department provides uniform procedures that result in .
consistent, ' cost-effective data gathering and interpretation. These
procedures range from sampling/analytical techniques’ through data inter-
pretation to report format. The procedures as orn.g:.nally developed by the




Laboratory and other EPA organizations are continnally reviewed and re-
fined.

During this initial phase ‘of the program, considerable effort was
spent in identifying availability and viability of sites for future data
acquisition efforts. Due to lack of commercial U.S. facilities, plants in
England, Poland, Yugoslavia, Furkey, ard South Africa were surveyed for
potential interest in future evaluations. These sites included the Lurgi,
Koppers-Totzek, and Winkler gasification technologies.

The second phase of this program involved the actual data acquisi-
tion, interpretation of results, and identification of projected control
needs. Domestically, various low Btu gasifiers were evaluated including
Chapman-Wilputte, Wellman-Galusha, and Stoic. TForeign sites included a
Lurgi plant in Yugoslavia and a Koppers-Totzek plant in South Africa.
Results from these .evaluations will be presented during this symposium.
The Yugoslavian evaluation was by far the largest effort and was jointly
supported and conducted by U.S. and Yugoslav experts.

The third phase of this effort which we are now well into is the
compilation of data acquired to date into a data base to support EPA's
guidance and regulatory activities. The Agency is now actively developing
Pollution Comtrol Guidance Documents (PCGDs) under the direction of EPA's
Alternate Fuels Group. The Fuel Process Branch is involved in the PCGDs
relating to- low Btu gasification, medium Btu gasification, substitute
natural gas, and indirect coal liquefaction.

The PCGDs will provide guidance to protect the enviromment during the
periods preceding regulations promulgation and te avoid costly delays in

the commercialization of synfuels processes due to uncertainties regarding
environmental control requirements.

A

The primary purpose of each PCGD is to provide guidance to both
system developers and permitting authorities om control approaches which
are available at a reasonable cost for the technologies under comsider-
ation. The PCGDs are also intended to provide the public with the EPA's
best current assessment of the environmental problems posed by the dif-
ferent synfuels technologies and the effectiveness and costs of available
controls. This information should (a) assist system developers at the
outset in their efforts to design facilities incorporating best available
control technologies, and (b) aid permit reviewers in their decision
making by delineating likely pollutants and their concentrations as well
as available control optiomns. The Agency intends these PCGDs to provide
guidance only. The documents have no legal authority, contain no new
regulations of any kind, and include nothing that is mandatory.

IERL~-RTP efforts to date have shown that many data gaps still exist.
Specifically, future work should address the following poimts:

. There is a tremendous lack of information on the effective-

ness, operability, and reliability of control techniques
for coal conversion plants. Information of this type needs

10




to be gathered for the whole spectrum of potent:.al pollu-
tants from these plaats, not just for those spec:Les “for
which standards or criteria ex:.st.

_ There is a need not . only to demomstrate ex:.stlng control

techniques for their applicability to .coal . conversion
processes, . but also to initiate development of mproved
methods. .

There is a definite need to develop more information om the
health effects- of the compounds generated by the breakdown.
of the coal structure during gasification or llquefact:{.on
and to investigate the effects of entire discharge streams
upon human health and ecological systems.
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EPA/IERL-RTP PROGRAM FOR DIRECT LIQUEFACTION AND SYNFUEL PRODUCT USE

by
Dale A. Denny
U. S. Envirormental Protection Agency
Industrial Envirormental Research Laboratory
Research Triangle Park, N. C. o

The direct Tiquefaction program at EPA/IERL-RTP covers -theose synfuel processes
which add hydrogen to coal and form 1iquid hydracarbon products directly. The
processes currentTy under study include SRC-II, Exxon Donor Solvent, and He
Coal. SRC-I is also included in the program because of its similarity to SRC-
II even though the main product from that process is a solid. The. synfuels
use program covers products from coal and shale synfuel processing systems.

. DIRECT LIQUEFACTION OF COAL

IERL-RTP's work in direct Tiquefaction of coal includes both tﬁe preparation of

poliution controil guidance documents, as well as involvement in support of EPA
Regional O0ffices. -

Preparation of Pollution Control Guidance Documents

Laboratory-prepared EPA poliution control guidance documents are intended to be
used by EPA Regions as they evaluate permits, by EPA regul atory offices as

they prepare format regulations, and by process developers as an indication of
the extent of polTution control EPA considers appropriate for the evolving
synfuel industry.

The documents contain extensive descriptions of the processes and pollutants
discharged, and detailed descriptions of control devices that might be applied
to various sources. Where appropriate, process design modifications are

proposed if they would result in an envirommentally and economically more
attractive system. _ |

|

o | ®

The range of pollutants consideraed for control includes those currently |
regulated, as well as those unregulated where chemical and bioassay test data

indicate control would be prudent. Synfuel products are also considerad in
| ‘ 12




the document to the extent that their on-site stor1ng and hand11ng 1mpacts on
the Tocal environment.

IERL-RTP is making every effort to ensure that the best information available
is contained in the guidance documents. A work group has been established
which has representati?es from all EPA's regulatory offices. - The Regions are
also represented.  Representatives from DOE and the process developers in
industry participate by providing data and a critical. technical review of the
accufacy of the technical components of the guidance documehfs. Extensive
reviews, both internal and external to EPA, are planned. Particfpants will
include all regulatory offices, the EPA Science Advisory Board enviraonmental
groups, industry, DOE, and the genera1 pub11c.

The schedule of activities for the next 2 years is shown in Figure 1. ‘The
first version of the guidanée document will be heavily slanted toward SRC-II.
. This emphasis is the result of a paucity of data available from the H-Coal and
Exxon Donor Solvent -(EDS) piiot plants. The guidance documenf.is'expected to
be updated to reflect up-to-date information on EDS and H-Coal. .

Regional Support Activities

N

The second important use of guidance documents is as an aid to EPA Regiaonal
Offices as they evaluate permit applications. Regions III and IV have, or

will shortly receive, Prevention of Significant Deteriofatioh (PSD) applications
for SRC-II and SRC-I, respectively. They alsc have received and beeh asked to
comment on Envirommental Impact Statements for these two processes;-ASiﬁce the
guidance documents are not yet available to the Regioné; IERL-RTP'is providing
ad-hoc assistance in the evaluat1on of permit app11cat1ons and the reviey of
Impact statements. '

Inputs prov1ded to date have been mainly 1dent1f1cat1on of data def1c1enc1es

in the applications or 1mpact statements. " In T1m1ted cases, where spec1f1c
control technologies have been identified by DOE, sufficient background material
has been pulled together to make anAanajys1s of the appropriateness of the DOE
selection. Evaluation of specific cdntro1'systemé has generally not been the

13
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prima task, however, because DOE;has;notﬁprogressed very far;with.detailed
specifications for control technology components of the SRC-II system.

. West Virginia personnel. are being assisted in their evaluation ef a construction
permit request from DOE. The same problem occurs here: it is di%fjcu]t, if

not impossible, to estimate the effectiveness of the envirormental control
system when it has not been specified in sufficient detail. These ad-hoc
support activities are expected to continue indefiniteTy;' As a mafter of
routine, all inputs to Regions and States are channeied to EPA's. regulatory
offices for comment._

IERL-RTP expects to continue its direct Tiquefaction assessment program for
several years. Major items of concern which have been 1dent1f1ed ‘and unTT be
1nvest1gated include the nature and toxicity of emissions from heavy ends
proceSSTng, the feasibility of zero d1scharge water systems, the detenn1nation
of the toxic and Teachability characteristics of gasifier so]1d wastes, and
 factors which affect stream time for sul fur cleanup systems. TERLZRTP expects
to spend about $2 million per year in th1s assessment and controT techno1ogy
- evaluation area. -

SYNFUELS USE PROGRAM '

EPAfs Synfuels Use Program has been underway for approximately 6 months. . For

- the past few years much emphasié has been placed on determining the environmental
impact of synfue] production faciiities. That is certain1y‘e worthwhile
.objective but it is.clear that, at 1east in the near term, the most s1gn1f1cant
human exposure to synfuel related mater1als will come from the transport,
storage, and use of the products. Very 1ittle attention has been given'to

‘this important aspect of the evoTviﬁg synfuels .industry. The major objective

~ ©of the program is to estﬁmateithe human exposure associated with various uses
of synfuels and to estimate the toxicity of the materials .to which pecp1e are
exposed. These estimates are of cons1derab1e importance to EPA's 0ffice of -

- Pest1c1des and Toxic. Substances as they make decisions related to-the app11cat1on
of the'Tox1c Substances Contro? Act.to the synthet1c fuels 1ndustny.

To date IERL-RTP has completed a rough-cut market penetrat1on proaect1on fbr
the var1ous synthetic fueTs. The study was limited to coal and shaTe o1l
products because of their nearer term probab111ty fbr deveTopment and uncerta1n
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envirormental status. This market penetration projection is complemented b? a
summary of all completed and on-going human effects research’programs which
deal with synthetic fuels. An analysis of these two studies, planned for this
Fall, will result in a specification of the types of data still needed

to allow estimation of the risk associated with exposure resulting from
synfuels use. Priorities for completing the effects work will be established
based on the exposure estimates and estimates of the toxicity of the materials
in question: materials of higher exposure or higher toxicity will be given top
priority. These data requirements and priorities will be sent to DOE, synfuels
developers, and EPA research laboratories with recommendations for implementation.
A1l the effort on risk estimation has been closely coordinated with EPA's
regulatory offices. It is very important that the data generated be of the

quality and type that is directly useable for the formulation and promulgation
of regulations.

EPA's Synfuels Use Program over the next few years will continue to evaluate

the evolving synfuels industry especially from the view of risk to human

health from new uses of the broducté or new ways of incorporating synfuels

into the existing production system; for example, blending of synthetic and
natural crude oil in refineries. One current major deficiency is that very
Tittle effects work is underway to evaluate the toxicity of synfuel cambustion
products. As these probiems become more well defined, TERL-RTP will be conducting
research to reduce the severity of the impact of the use of these products.
IERL-RTP will also begin to Took at other environmental impacts such as ecological
effects, regulatory options that are available for dealing with the problems

of synfuel use, and synfuels that are preferable for development from social,
economic, and envirormental points of view. IERL-RTP's budget for this

program is approximately $1 miTiion per year for the next 5 years.
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UPDATE OF EPA/IERL-RTP ENVIRONMENTAL ASSESSMENT METHODOLOGY

‘Garrie L. Kingsbury
: Energy and -Environmental Research D1vzs1on
Research Triangle Inst1tute Research Tr1ang]e Park North Carolina
and
N. Dean Smith

Industrial Environmental Research Laboratory
U S. Environmental Protect1on Agency, Research Tr1ang1e Park, North Caro]1na

Abstract -

EPA's IERL-RTP has deve1oped a systemat1c apprcach for performing ‘each

’ aspect of- env1r0nmenta] assessment to allow for consistent data gathering and

interpretation. Environmental ‘assessment ‘requires the Qeterm1napion of contam-
inant levels associated with point source discharges and comparison of those

o determinaticns with target control levels. Procedures for conducting phased

environmental assessments involving Level 1 and Level 2 chemical analyses and
bioassays have been formalized. Multimedia Environmental Goals (MEGs) reflect-
ing potential toxicity of specific chemicals provide the target values used for

‘comparison. Source Analysis Models (SAMs) delineate d1scharge stream severi-

ties based on the components present and mass f]ow rates. The Level 1/Level 2
chemical ana1ys1s approach has been coupled with the categor1caT system for

l' organ121ng chemicals addressed by MEGs.

The computer1zed Environmental Assessment Data’ System (EADS) at IERL-RTP

,vis used to store environmental assessment data and to prov1de Tinks between
- characterization and target goa]s. Eventually, EADS will be used to automate

large portions of -the-assessment data anaTys1s
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UPDATE OF EPA/IERL-RTP ENVIRONMENTAL ASSESSMENT METHODOLOGY

INTRODUCTION

In support of the Environmenﬁal Protection Agency's standards-setting and
regulatory functions, information is needed-in response to the question, "To
what extent does a particu1ar industrial source cause pollution damage to the
environment?" Answers to this question invelve a complex mix of information
from numerous scientific and engineering discipiines. To provide a structured
and cosi-effective approach to assembling and interpreting this information,
the concept of an environment assessment has been developed and. procedures
established for its implementation.

An assessment of the poliution potential of an industrial source is
necessarily complex because it addresses many types of industrial discharges
into all environmental media (air, water, land). The approach to environ-
mental assessment developed by the EPA's Industrial Environmental Research
Laboratory at Research Triangle Park, N.C., is to divide the work toc be accom-
plished into discrete steps with the results of each completed phase providing
guidance for succeeding efforts. Four main advantages of such a formal
approach are that: .

1. Thorough screening ensurss coverage of potential problems identi-

fiable on the basis of the existing effects data.

2. Attention is focused on the chemical constituents of highest con~

cern. ' ‘ -

3. Many unnecessary- samples and analyses are eliminated by virtue of

the guidance provided by the results of previous phases.

4, Results obtained from different sources by different investigators

are directly comparable.

IERL-RTP began to develop this structured approach to environmental
assessment about 5 years ago. By then, the need for a common methsedology
was recognized clearly, for experiences since 1969 with Environmental Impact
Statements (reguired under the National Environmental Policy Act) had already
demonstrated the wide variation of outputs that could occur in assessing
possible environmental impacts. Predictably, when the first specific
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procedures and practices to be followed in environmental assessment were
.spéi]éd out in an IERL-RTP report in 19761 the approach was met with consider-
able resistance from contractors Some of that continues, but the advantages
of a common methodo]ogy are becoming more apparent as the vo]ume of co]]ected
data grows. Over the last 4 years, nUmerous modifications and add1tlons have

~ been made in the various segments of the methodology as a result of continuous
research and in respanse to comments from the users. In many cases, those
applying the procedures are also the methodology developers since the develop~
ment of the methodology has proceeded concurrently with its 1mp]ementat1on in
the preliminary environmental assessments conducted by IERL-RTP. ~ Although the
evolution of the methodology continues, the overall approach appears to be |
accomp]1sh1ng its initial objectives.

Many of the conclusions that will be presented in papers at this sympo-
sium will be expressed in terms defined by the IERL-RTP environmental assess-
ment methodology. Because of the commOn'approach; results from the different
studies are comparabfe, even though certain specific procedures vary to accom-
modate unique problems encountered in each assessment program This paper
describes br1ef1y the IERL-RTP environmental assessment methodo]ogy and its
various components at their present level of development. - It is hoped that.
this presentation will contribute to a better understanding of the spec1f1c
technology assessments.

APPROACH

There are five major components of the IERL-RTP env1ronmenta1 assessment
. methodelogy:

. Technology background development

. Sampling and ana]yéis

+  Environmental goals

. Impact ana]ysis

. Control technoiogy evaluation . .

Three levels of effort are defined for data acquisitfon invelving sam-
pling and.ana1ysis. Level 1 was designed for initial screening or survey of
poténtia] poliutants, and its goal is the comprehensive survey via chemical
and ofoassay analyses of all discharges to the environment. Chemical analyses
at this level are primarily directed toward the identification and semiquan-~
titation of,categories of compounds present in the dischaﬁge'stréams. Level 2



facuses on the streams and compound classes found to be of major concern in .
Level 1. Analyses are aimedfat identifying and quantifying the specific

chemicals present. Level 3 %s presently in the conceptual planning stage, and

will involve selectively monitoring the poliutants of concern identified in

Levels 1 and 2 and determining their variation with time and process operating
conditions. Evaluation of the effectiveness of pollution control devices in

place at the test site would be a product of Level 3 data collection.

TECHNOLOGY BACKGROUND DEVELOPMENT

Much can be learned about probable polluticn problems associated with a
given process or techno]bgy by reviewing existing information and applying
scientific and engineering experience. Consequentiy, the first step in an
environmental assessment is to obtain all the pertinent literature available.
Attention ¥s given to the current and projected status of the commercial
development of the technology, the varieties of process units applicable, the
process chemistry, and the nature, quantities and peints of discharge of waste
streams and fugitive emissions (leaks, spills, etc.). Such literature reviews
usually reveal information gaps that render difficult or impossible an ade- .
guate determination of the poliution potential of the technology and associ-
ated environmental damage. Both the selection of the facilities to be tested
and the determination of the amount and types of data to be collected are
directed by the information derived from the Titerature review.

Once a particular facility has been selected as a test site, a detailed
engineering evaluation of existing data for that facility is made, and tenta-
tive sampling points are selected. Plant layout, temperatures, pressures,
flow rates, and other plant operation data are obtained in a pretest site
survey. The final test plan states what, how, and when required sampling and
analysis activities will be performed. It informs the sampling crew of opti-
mum sampling locations and conditions and of unusual circumstances that may be
encountered during the sampling process. Sample preservation techniques and
procedures for handling and shipment of samples are also discussed.

SAMPLING AND ANALYSIS--LEVEL 1

Sampling and analysis procedures for Level 1 environmental assessments
are set forth in the second edition of the IERL-RTP Procedures ManuaT.2 This
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- manual supersedes the 1976 manual. Although the overall approach to sampling
and to organic and inorganic anaTySTS at Level 1. ‘remains unchanged since 1976,
. incrementa1 changes in the procedures have vast]y 1mproved ‘their effectiveness
‘and reliability. In accordance with a guideline issued by IERL-RTP all
IERL-RTP contractors and grantees performing env1ronmenta1 assessments are
required to use the prqcedures in the revised manual. The manual addresses
quality contro]/quality assurance as well as the specific analytical and
sampling techniques to be used. New developments in the areas of sampling,
analysis, and quality control are reported in a quarter]y_report called "Pro-
cess Measurements Review." This widely circulated pdb]icaﬁion of the Process
Measurements Branch of IERL-RTP announces revisions in the procedures manual
. as they are adopted. :

It should be emphasized that the cbjective of Level 1 data acqu1s1t1on is
to provide a data base to allow prediction of the pollutants and streams of
cqncern. Once this data base is in place, as it is presently for coal-fired
- power plants, it is appropriate to pursue Level 2 investigations. Thus, a
compiete site-specific Level l'study'need'nof precede every lLevel 2 effort.
However even for weli~developed bases, occasional Level 1fqr.partﬁéT Level 1

surveys can prove 1nformat1ve3

Level 1 Samp11ng

- Level 1 sampling programs are designed to permit efficient collection of
all substances im a stream, making maximum use of existing'stresm access
sites. Samples from each procass feed sAtreas‘n and each process effluent stream
must be provided for the Levé].l assessment. _MuTtimedie sampiing strategies
are organized around five general types of samples: (1) gas/vapor, (2) par-
tfcu1ates/aerasb?s, (3) Tiquids/siurries, (4) solids, and (5) fugitive emis-
siqﬁs. Particulate from gas streams is sized (four fractions recovered) in
the operation employing the Source Assessment Sampling System (SASS); The
aﬁaiTabiiity of the Fugitive Ambient Sampling Train (FAST) has improved the
collection of airborne fugitive emissions. ~'Specifics of the operation of the
SASS and the FAST are discussed in the second edition of the Procedures Manual.

Samplie size requirements for Level 1.are established to ensure that
analytical results will supply meaningful data. Procedures and equ1pment to
be used for var1ous stream types are also spec1f1ed Tab1e 1 indicates the

:'2.1 '



TABLE 1. GUIDELINES FOR LEVEL 1 STREAM SAMPLING

STREAM SAMPLE SIZE LOCATIGN SAMPLE PROCEDURE
Vapors with or without 0 md  Duets, stacks SASS train
particulates
Liquid 20L* Lines or tanks Tap or valve sampling
Open free-flowing Dipper methad or
.. _sireams compassite sampler
Solids 1kg Storzge piles Caring
Caonveyars Full stream cut
Gas (reactive) erganic 2L Ducts, stacks, pipelines, Grab sample {glass bulh)
material with by <106° C; : vents
N and S species
Gas {fixed) 8o, No, €O, 16-36 L Ducts, stacks, pipelinss, {ntegrated bag sample
and CO vents
Fugitivs emission 2,496 m3 Ambient atmosphers FAST ar modified hivsal

*May nezd additional semgple volume depending on the nature of the biatesting employed.

EE ey T
- h il m—
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IERL-RTP gu1del1nes for Levei 1 stream sampl1ng based on. the detect1on Timits
of the anaiytical techn1ques subsequent1y employed.

Leve] 1 Chemical Analys15'

" Sampies co]lected from a fac111ty are subgected to a Leve] 1 chemical

.analysis designed to characterjze both organlc'and inorganic constituents.
- Sotlid samples may also réceive a morphological examination. The objéctive of

Level 1 organic analysis is to isocTate and sem1quant1tate (accurate to within
a factor of three) the predominant classes of organic compounds present in a
given sample. Figure 1, adapted from Reference 2, dep1cts ‘the current pro-
cedure set forth for Level 1 organic analysis. Quantitéthe information is
provided by gas chromatography (total chromatographable organ1c5'"TC0) and by

. gravimetry (GRAV) Qualitative and semiquantitative information is obtained

from convent1cna1 1iquid chromatography (LC),:infrared ;ﬁectromeffy, and Tow
resolution mass spectrometry (LRMS) A Tiquid chromatographic separation

' based on polarity is employed, wh1ch results in seven fractions. Categories

of chemicals expected to elute in each fraction are recogn1zed and th1s

‘information is used in. interpreting the LC data.

Inorgan1c species determined in the Level 1 program 1nc1ude certa1n

_inorganic gases; the major, minor, and trace elemental constjtuents,-and ‘
‘selected anions. Inorganic gases‘are measured at the test site using gas

chromatographic, spectremetr1c and titrimetric methods. Elemental and ion

'determ1nat1ons are performed on both 'solid-and 1iquid samples in-an off-s1te
Jlaboratory.. Ion chromatography or commercial test k1t procedures are employed
- for ion determinations. Elemental analys1s is accomplished by spark source

mass spectrometry (73 elements) and atomic absorption- spe;trometry (for

‘mercury). - It is recognized that analyses by épark source ‘mass spectrometry
 are better for some elements than for others, but for Level 1 screening pur-
poses ‘the technique is sufficient. More precise determinztions may be

provided at Level 2.
Level 1 E1o1og1ca1 Ana1y515 V

_ Whlie chem1ca1 characterization of a sample 1dent1f1es known hazardous
chemicals, b1010g1ca1 tests provide complementary information for mixtures
whose hea]th/eco]og1ca1 effects are unknown Bio]ogicai tests conducted in a

.fALeve] 1 effort 1nvolve short-term screen1ng tests des1gned to determ1ne the
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3If less than 15 mg is recovered, go to LRMS.

Figure 1. Organic analysis methodology.?
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. Environmental Goals (MEGs)
“matic 1nterpretat1on of Level 1 chemical analysis involves. a source ana]ys1s

héé]th-re]dted and ecological effects of the samp1e5.4’5 The tests to indicate

potential health-related effects include the use of both in vitro and whole
animal bioassays designed to detect evidence of any toxic or mutagenic response
in the test organisms. Ecological tests measure the response of‘aquatic and
terrestrial organisms to the po11utants and include the use of algae, verte-
brate and 1nvertebrate animals, land p]ants ‘and insects. - The revised Level 1

~Bioassay Procedures Manual is expected to be made ava11ab1e‘this'Fa11 from

EPA. The specific bioassay tests used in Level 1. screening are indicated in
Table 2, updated from Reference 5 to reflect the current b1oassay protocol :
procedures from the revised manual. 6

The bicassays for Level 1 screen1ng constitute a minimum set of cost-

- effective tests to evaluate the potential biclogical effects of a sample. The

tests were chosen after extensive evaluation and validation and ref]ect experi-
ence in three pllot studies and other selected app11cat10ns

| INTERPRETATION OF LEVEL 1 DATA

- In the phased approach to env1ronmentaT assessment, Leve] 1 test data
need to be 1nterpreted so that poliutant categories and waste streams can be
evaluated with respect to.their potential environmental insult. ‘Such an
interpretation of the data will Tead to a decision as to what Level 2 tests,

" if any, should be conducted to better characterize the problem streams. -In

order to perform this evaluation, it is necesséry to have a set of environ-
mental criteria against which the chemical test data can'be compared. Cri-
teria which have been deve]oped for this task are referred to as Multimedia

7 8,3 The procedure designed to guide the syste-.

model called SAM/IA introduced in 1977.10 (A revised version of SAM/IA is
expected to be available in Spring of 1981. ) Interpretat1on of bioassay
data has also been systematized using rank1ngs of responses from the var1ous
tests performed. . o A

Two major outputs desired from a Level 1 test effort are (1) the rank1ng
of pollutant classes within a stream and (2) the ranking of d1scharge streams.

Both rankings are based on potent1al adverse env1ronmenta1 effects.
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, Multimedia Environmenta1'Goafs-(MEGs)

MEGs are chemica1-spé¢ific goals expressed as concenfratiohé'in.air,
water, and land (or solid waste). Separate values reflect potential human
i health effects and potential ecological effects. Two types of MEGs are dis-
i tinguished--ambient goals (AMEGs) and discharge goals (DMEGs). AMEGs are
‘ target concentrations of individual chemical species:in the ambient environ--
ment. to which receptors (i.e., human populations or ecological systéms) may be
) ‘exposed on a continuous, Tong-term basis. DMEGs represent target concentra-
 tions for contaminants_in undiTuted waste streams. It is assumed that recep-
tors would be exposed only for short intervals to DMEG conéentrations.
Chemicals for which Federal standards or guidelines have awéédy been
established or proposed are assigned MEG values reflecting .the most stringent
standards or guidelines. thérwise, both AMEGs and DMEGs are derived from
available toxicity data. Simple mathematical models based on worst-case
assumptions are used to transform the raw data intc the needed concentration
goals for air-, water-, and Iand—bageﬁ po11utants. The approach'used to gen-
. erate MEGs for chemical pollutants is iilustrated in Figure 2. '
. Background information is compiled for each chemical and suppiied with
the recommended set of MEG values. MEGs have been-established for approxi-
mately 600 chemical substances, and the 1ist is cont1nua]]y updated and
~expanded Chemicals addressed by MEGs are grouped in pollutant categories to
‘facilitate their use in Level 1 data interpretation (gince.LeVET 1 déta are
expressed as chemical categories quantified in each LC fraction).
It should be emphasized that the development of MEGs is not related to
Standards setting. MEGs are established as criteria for interpretation of
environmental assessment data, which necessitates ranking a large number and
variety of chemicals, including many nonreguiated pollutants. ' '

Source Analysis Model, SAM/IA

- To rank the po11ution.potentiais 6f.components within a single stream,
"one _compares the measured stream concentrations to respective DMEG values. A
~difficulty is that DMEGs are. spec1es-spec1f1c whereas Leve1 1 genera11y
'-repcrts on]y the concentrations of categor1es of compounds. - " To circumvent
this prob]em, the entire concentration of a class of compounds fduhd to be
. ' present is compared to the Towest DMEG for a chemca’l in that category This
- ratio- 15 called the d1scharge severity (DS) of the component
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DS. = (component concentrat1on in stream)
i o ‘DMEG

If good scientific evidence existsAto eliminate the most hazardods species
from cons1derat1on the next most hazardous spec1es is se]ected and so on.

In genera1 components or classes of cnmpounds w1th d1scharge sever1t1es
greater than unity are considered environmentally significant. Repeat1ng this
procedure for every category of chemicals found in the stream allows the
ranking of these categories on the basis of. potential env1rcnmenta1 damage.

' D1scharge severities for all components are summed to give a total discharge

severity (TDS) Tor the stream. o
TDS ZDS.

In comparing the potential env1ronmenta1 harm of d1fferent waste streams
using the DS approach, both the stream compesitions and mass flow rates must
be considered. Therefore, a total weighted d1scharge severity (TWDS) is
defined as the product of the stream mass fiow rate and the summat1on of the

component DS s in the stream

TWDS = (stream mass flow rate)(TDS)

Compar1son cf the TWDS for d1fferent streams that are of .the same med1um

‘ allows comparison and ranking of the streams on the basis of potent1al environ~

mental insult. Streams with high TDS Tevels and those that are ranked high

- using the TWDS as criteria are candidates for Level 2 samp]ihg and analysis.

~ Bioassay Data Interpretation

Further -indication of the pctent1a] environmental harm assoc1ated with a
waste stream is supplied by the biological tests. In Level 1 these tests are
short-term b1oassays for the detection of acute b1o1og1ca1 effects. Evalua-
tion of these data is based on the max1mum app11cab1e dose for each biological

- test; i.e., the maximum amount of a substance which can be adm1n15tered in a

given bioassay due to exper1menta1 Timitations. Test resu]ts are ranked as
high, moderate, 1ow, or nondetectable b1c1091ca1 responses Table 3 (taken
Trom Reference 5) gives the response ranges and maximum app11cab1e doses for
several of the'level 1 bicassays. A positive Ames test or toxic responses
from any two.other tests suggest a need for Level 2 1nformat1on. To aid in

' the 1nterpretat1on of the bioassay data , IERL-RTP re]eased a report on data

fcrmatt1ng for Leve] 1 in Apr1i 1979 1z



. a|quooleq 10N an

uonndog Jo %Q5 U) 190443 0Inpolg 0} puisadx3 uopenuesus] pojemaeg = 0593
uopemdog Jo %08 1) 01 poroadx3 vopenuesuod peemaeg = 0597

uogzendog Jo %05 1113 03 poroodx abusoq parejnagey = Vg

(suopeliw|] jeajuydel) ssog sjgeatjddy tnwixey avw

bwppp't <0937 Bwgoo'1-05L Buw ps.-002 bw goz > %001 . .
10 %01 < 0897 10 %001-5L 10 %5102 19 %02 > 10 /6w goo's (0997) Aeyioy oeiganoA] .
bwoop't <057  Owgpo'1-06L buw g5/-002 bw gog> %001 , , i3
10 %01 < 0991 10 %001-5L 10 %810 10 %02 > 40 /0w goo't (08g7) Mpieyior Ustd
bwgop't<U%3  Bwooo't-ose But g52-002 fu 0oz > %001 .
10 %001 < 0993 10 %001-GL 10 %SL-02 10 %02 > 10 /0w 0oU’) (U893) vomqiyu) yimosy - aellly
5350 (eailio|oay
“ _ B/ 1w 1 v
01 < Odg1 (TR 0o 10> wbyipr (05g1) Avjewpery Juopoy
M 09< .__muu 7 009-09 099 "> T/ g9 _
st ggo's <"1 108 gon’1-001 widgoror  JoBigl> 0wl ogg't (9897) Moo OE-1A ‘OHD "WYY
005 <18 ON- 1 005-08 059 s> o/ 008
Jo fiw g < e QN 10 fw §-5°0 10 Bw §°0-50°0 Jo Bw g00> Jo oyejd/iw g sisousheynpy sawy
. : )88} Jjuoy
310V.L94130 LON Mot JLvuagon HOIH avw UIYNSVIW ALIAILIY AVSSY

SHONVY ISNOd5aY

51591010 SNOIYVA S0 BNDINVY HOJ SIONVH ASNOJSIY € I1AVL



|
|

Streams ranked relatively high in potentiél adveréelhea]th’or'eco1ogica]
effects on the basis of chemical composition do not always exhibit a highly
positive biological reSponselin'the Level 1 bioassay battery and vice versa.
This is because the DMEGs may be based on biological responseé different from
those measured in the bioassays. Also, possible synergistic and antagonistic
effects occurring in compiex mfxtures of substances are often characteristic
of waste streams; these effects are not taken into account by the MEG/SAM

"~ - approach, which assumes that toxic effects of ccmpounds are additive. There-

fore, chemical tests and biological assays complement each other and should be
run in paral]e]. .The decision to proceed with Level 2 data acquisition should
be made on the basis of all available chemical and bioassay information.

Later this fall, .IERL-RTP's Process Measurements Branch will issue a compari-
son of the sensitivities of bioasséy tests and chemical ah;]ysEs.s

SAMPLING AND ANALYSIS--LEVEL 2

Level 2 sampling and analysis is dictated whenever Level 1 chem1stry or

‘ b1oassay indicates a possible hazard. Level 2 inquiries are directed at the
~ confirmation of Level 1 results and at the identification and quantification
. of specific compounds whose presence was inferred from the Level 1 categorical

analysis. _ S
Level 2 genéra11y requires a samp]ing and analysis séheme'spécificaTTy _

-tailored to address questions raised by a Level 1 investigation. The appro-

priateness of a Léve] 1 sample or sample extract for a more detailed Level 2

study must be carefu]]y evaluated. Was the Level 1 co11ect1on efficiency high

enough for the species in question? Is the substance to be analyzed suffi-

.ciently stable so as to render still valid the original Level 1 éémp?e? Is
- the Level 1 sample truly representative of the source over a reasonable time-

frame? Would an alternative sampling procedure provide a more‘fntefferencé-
free sample? Upon consideration of these and similar concerns the decision
may be made to return to the test site for a second samp11ng effort. While

‘such.a Level 2 sampling effort may be expected to provide more rigorous atten-

tion to detail, it generally wili not be as extensive as in Level 1 due to the

‘elimination of certain streams and compound classes from consideration.
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Level 2 Chemical Analysis

It is not possible or practical to formalize a single effective analyti-
cal scheme for Level 2 since each queétﬁon ta be andwered at this stage repre-
sents a unique case. Analytical methods and/or instruments may be used which
are capable of greater selectivity and sensitivity than those emplayed in
Level 1. Procedures manuals addressing organic and inorganic sampling-and -
analysis have been issued by IERL-RTP to serve as guidelines for Level 2 data
acquisiticn.13’14’15

Refinement of the Level 2 .chemical methodology continues. A document
.prepared by A.D. Little, Inc., on Level 2 Organics Analysis App]itations, soon
to be released by IERL-RTP, reports on the validation of Level 2 procedures on
actual samples. Also, IERL-RTP will soon issue a report on interpretation of
LRMS data, which is intended as an aid for the spectrosco_pist.3

Level 2 Biclogical Analysis

In some cases, Level 2 biological tests may be as simple as those in -
Level 1. Other cases may require more elaborate and classical methods. A
Level 2 biological test protocal is being developed, which will include sub-
acute and chronic effects and/or fractionation of samples for verification and
quantification of results from the Level 1 screening studies.6

Interpretation of Level 2 Resulis

Level 2 ana?ytfca1 rasults mayﬂbe'interpreted by several different proto-
cols. The usual methoed is simply to recalculate for each stream the component
discharge severities (DSi) and the total weighted discharge severity (TWDS)
using the component-specific information now available. Such an jteration may
confirm the Level 1 resuits or may sufficiently alter the DS and TWDS values
to fank the components or streams of major concern differently.

Because Level 1 data are obtained for rapid screening purposes, no effort
is made to consider the dispersion of the various waste streams into the
ambient environment. At Level 2, such considerations are desirable to better
assess the environmental impact of potentially significant streams. Thus, a
second method for interpreting Level 2 data involves estimation of the ambient
concentration of a chemical, which would result from a particular source
stream, and comparison of that ambient level with the AMEG for the chemical.
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A Sourée Analysis Model, SAM/IA, is be1ng deve]oped to relate Leve] 2 source
test déta to AMEGs. 1 This approach represents a degree of ref1nement above
the’ compar1son involving DMEGs in that AMEGs are based upon cont1nuous recep-
tor ey posures to individual chemicals in the ambient environment. DMEGs

- represent goals for short-term exposures, and the use of the SAM/IA approach

assumes that human or ecological receptors will come 1n contact with undiiuted
d1scharge streams.

The component-specific data acqu1red by Level 2 samp11ng and analysis and

the 1nterpretat10n of that data using either of the SAM_models thus provide a
reasonable basis upon whi;h to assess the environmental impact of a source.

Discharges unsatisfactory from a health/ecological standpoint are readily
identified so that appropriate pollution control devices may be recommended.

For developing 1ndustr1es, such as synfuels, Level 2 data may be applied
in formulating guidance recommendat1ons for permit writers and developers.
Level 2 data may influence standards-sett1ng for existing 1ndustr1es or the )
data may trigger Level 3 1nvest1gat10ns. '

EFFECTIVENESS OF THE APPROACH

- Assessménts of several technologies have been completed using the Level 1/
Level 2 methodo1ogy.'.Theée studies, directed toward the textile industry,
ferroalloy processes, conventional combustion, f1uidized:béd'comﬁustion,
Tow-Btu gas1f1cat1on and other techno]og1es have been performed by different
contractors. The results of the ana]yt1cal tests, however may be compared
readily because samples were obtained by similar methods and similar labora-
tory procedures were fo]1owed. ‘Also, the analys1s data are compared to a
similar bas1s, i.e., the MEGs. Common formats for reporting of assessment
résu]ts have simplified the comparison of results from different sources.

The Level 1/Level 2 phased approach to data acquisition has been compared
to the direct approach for env1ronmenta1 -assessment of part1cu1ate-]aden flue

‘gases ‘The Level 1 techniques were shown to be effective in narrowing the

scope of the 1nvest1gat10n with quantitative Level 2 determinat1ons being
directed toward the samples and components of highest eny1ronmenta1 signifi-
cance. It was shown that the cost of the phased approach can be on the order

~of 75 to 50 percent of the cost of the direct approach.l5 fThe ‘thorough



screening provided at Level 1 ensures that problem streams or components do
not go undetected. '

DATA MANAGEMENT

A data management system is imperative for storing, editing, updating,
and retrieving the vast amount of source test data generated by environmental
assessment projects.. To this end, IERL-RTP has developed the Environmental
Assessment Data Systems (EADS) stored in the UNIVAC computer at EPA's Environ-
mental Research Center in North Carolina. The EADS is a comprehensive system
of computerized data bases that describe multimedia discharges from energy
systems and industrial. processes. The data bases are interlinked across media
and across industries.l7 v

The EADS serves to (1) consolidate the increasing velume of environmental
data, (2) provide uniform data protocois, and (3) maintain current information
in a readily accessible mode. Four media~specific waste stream data bases are
included to address fine particle emissions, gaseous emissions, Tiquid effiu-
ents, and solid discharges. A fifth data base for multimedia fugitive emis-
sions will be added next year. These data bases are designed to permit entry
and retrieval of information pertinent to specific tests,'sources, processes,
control devices, or specific poliutants. Coding forms for data entry are
designed to accommodate results from Level 1 and Level 2 chemical and biologi-
cal analyses. '

In addition to the waste stream data bases, there are currently two
important reference data bases within the EADS. These are MEGDAT, which
stores MEG values and supporting information for MEGs pollutants, and the
Chemical Data Table which contains names, synonyms, CAS registry numbers, and
MEG ID numbers for aimost 2,000 chemicals. A Quality Assurance/Quality Con-
trol reference data base for laboratory audit data is projected to be in place
in EADS in 1981. An additional reference data base called the Project Profile
System will be Tinked with the EADS soon. This system presently contains
profile information from conventional combustion projects but is alsc designed
to manage data from other technc]ogy areas.

EADS is expected to provide essential data to several EPA programs,
including: _

. Environmental Assessment Programs

. Inhalable Particulate Standards Development
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Wastewater Treatabi]fty Manual Development
. Evaluation of Control Technology A]ternat1ves'
e Industrial Boiler NSPS _

. Identification of Hazardous Po1]utant'Emissi0ns -

. Rad1onuc]1de Correlations with Part131e Size '

An IERL—RTP directive, dated May 1978, requ1res that all samp11ng and
analysis data obtained under IERL-RTP source ‘sampling contracts awarded after
June 30, 1978, be entered in the appropriate EADS data base. User s manuals
for the existing data bases are available, and specific 1nformat1on requests
will be filled by the EADS Manager at IERL-RTP.17 .

Quality Assurance and Contro]

Agency polity requires participation by IERL-RTP in a cehtré]]y directed
Quality Assurance Program for monitoring and measurement efforts.. The Quality
Assurance Plan developed for IERL-RTP fulfills one requirement under the

~overaT1 program managed by EPA's Quality Assurance Management Staff, Office of

Monitoring Systems and Technical Support. The plan is expected to become

effective October 1, 1980.18 Provisions in IERL-RTP's Plan épedify that all
measurement and monitoring data collected should be of known and documented
quality. Throughout the sampling and analysis segments of any env1ronmenta1

‘assessment, a program of quality control and quality assurance must be

followed to ensure the des1red accuracy and precision -of results. The quality
of the data must be acceptable for its intended use.._Analytjca] methods and

~ procedures should conform to EPA approach methodology when appropriatér

Customary réquiremerits of good Taboratory practice (including pfeserﬁation of

_ samples, standardization of reagents, and calibration of equipment) must be

verified and documented. An independent group working in cooperation with the
laboratory personnel may review the laboratory's methods, engage in on-site
inspections; prov1de biind samp]es for analysis, and dup]1cate the sample

analyses to confirm results obtained by the test Tabpratory Audited each

year will be 10 to 20 percent of théjprojects within IERL-RTP{-
CONTINUED ‘DEVELOPMENT TRENDS o

‘The phased environmental assessment approach described hére_has_beén

* undergoing continua1 development since its inception in 1976. Thé yarfous



components of the methodology have been and continue to be subjected to criti- .
cal review from both inside and outside the Agency. A major peer level review
involving 15 panelists was held in January 1979.19 As a result of such reviews,
on-going research at IERL-RTP, and from user comments, refinements continue in
the sampling/analysis procedures, data reporting formats, MEGs development,
SAM models for data interpretation, nomenclature, bioassays, and mechanisms
for data management.

Areas désignated for significant future development include:

1. Although the MEGs methodology makes use of most types of readily
available toxicity data, the modeis involve many assumptions and extrapo-
lations. Substantial refinements in the MEGs methodology are planned for
Phase 11 MEGs. Among the modifications will be (@) adoption of the EPA Car-
cinogen Assessment Group approach for relating concentrations of potential
carcinogens to the resulting level of risk in the exposed population; (

b) methods to address accumulation and bioconcentration; (c) category-specific
models for utilizing animal data; (d) better use of inhalation data; and

(e) improved, category-specific models to generate values for solid waste. A
review of the Phase II methodo1o§y by the EPA Science Advisory Board is being
scheduled for 1981.

2. Research is being initiated on health and ecological effects for
both individual chemical substances and compliex mixtures for which inadequate
data exist to derive MEGs. As results of these tests become available, they

will be incorporated in chemical information summaries and will serve as the
basis Tor new MEGs values.

3. Efforts are underway to improve models for predicting risks to human
tiealth or to the ecology as a function of exposure to hazardous chemicals.
Such models will be incorporated in MEG as data for their implementation
becomes available. :

4. Development of MEGs to account for skin absorption is being con-
sidered.

5. Regional and site-specific models are needed to describe the trans-
port of po]]utanté from point of discharge to receptors in the ambient environ-
ment. Transformation models are also needed for use in more sophisticated
SAMs.

6. The current environmental assessment methodology does not include
evaluation of water parameters such as hardness, total dissolved solids, BOD,
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and COD. Because these parameters contribute to the environmenta]-sfgnifi-
cance of waste streams, MEG values are needed." '
- 7. Level 3 sampling and analysis method010g1es need to be formulated.

8. Standardization of 1aboratpry procedures and technigues for.
interpréting instrumenté3 analysis data (especially LRMS) is essential if dita
from different laboratories are to be comparable. Thus, ana]yt1ca] 1nfor-
mat1on assimilation through IERL-RTP is being emphasized.

 Assessing the potential for environmental damage from comp]ex 1ndustr1a1

-sources is an awesome and formidable task but one which is necessary for

providing guidance for po]Tut1on control needs, control techno1ogy development,
health and ecological research, and regulatory/standards-setting activities.
The phased approach-to environmental assessment as described in thfs
report is indeed on the right road to fulfilling its primary purpose, namely,
to identify in a cost-effective manner the environmental problems associated

~ with industrial processes and fossil energy systems. This methodology is

proving especially valuable in predicting potentially adverse effects from
emefging technologies, such as -coal gasification and Tiquefaction. In such
cases, it is vital to project the Tikely enviroﬁmenta1 problems whi]eﬂthése
processes are still in the pilot or'demonstfation-scale stages, so that
appropriate pollution control measures will be available when the ﬁrocesses
are ready for full-scale commercialization. , l

The IERL—RTP approach to environmental assessment is an 1terat1ve and
eVd]ut1onary methodology, improving as faults are reyea1ed and as new informa-
t{on becomes available. At its present level of development, it provides a
valuable framework and_focug for'environmental assessments.
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THE PERMITTING. PROCESS FOR
NEW SYNFUELS FAGILITIES

Terry L. Thoem
Director, Energy Policy Coordinationm Office
U.S. Enviromnmental Protection Agency Region VIIT

ABSTRACT

The Environmentzl Protection Agency and the respective State
Departments of Health are involved in a joint partmership with
shared responsibilities for protecting the environment during the
development of synthetic fuels. Legislation in the form of the
Clean Air Act, Clean Water Act, Resource Conservation and Recovery
Act, Safe Drinking Water Act, and the Toxic Substances Control
Act provide the framework for EPA's regulatory responsibilities.
The current status of implementing regulations and agency policies
vis-a-vis these Acts is provided im this paper. Also, important
aspects of State envirommental regulations are ' provided.

Permit applications for synthetic fuels facilities are being
received by EPA Regional Offices and by State agencies. Synfuels
EISs are being reviewed. Decisions on Best Available Control

Technology are being made. These engineering judgements are also
discussed in this ‘paper.
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THE PERMITTING PROCESS FOR
NEW SYNFUELS FACILITIES

INTRODUCTION -

EPA has legislative mandates to protect air and water
quality, to insure a safe drinking water supply, and to provide,

"for an environment conducive for the emjoyment of’ man on this

earth. 1In order to accomplish these goals, EPA is inmvolved in
a partmership with State and local agencies in the formulation
and enforcement of regulations which implement the legislative
intent. A major component of the regulatory process is the
requirement for industrial operations such as synthetic fuels
facilities to obtain a permit for the project.  This paper
discusses the EPA permlt mechanism and its framework (Table 1).

LEGISLATION

The general process of legislation/regulatione is that the
U.S. Congress establishes environmental legislation that provides
a framework for State legislation and implementation of Federal

and State regulations. State legislation and regulations can

be more (but not less) stitingent tham Federal requirements if
a State is delegated responsibility for administering the
program in a given media. The Federzal govermment retains an
oversight/reviewing role for those programs that are delegated
to the States. State legislation in general parallels Federal

-legislation in form and substance. The following discussion

highlights the major aspects of the legislative mandates of EPA
as it applies to a synthetic fuels 1ndustry.

 ~ Clean Air Act

Under the Clean Air Act (PL 95-95) synthetic fuel facilities

‘must: (a) employ Best Available Control Techmology (BACT), ,
(b)) insure that National Ambient Air Quality Standards -(NAAQS)
. {Table 2) are mnot violated, (c) not violate the preventlon of

significant deterioration (PSD) ambient .aiz" quality increments

(Table 3) (40 CFR 52.21), (d) not significantly degrade visi-

bility in mandatery Clzss I areas (40 CFR 51), and (e) perhaps
obtain up to 1 year of baselime data before applying for a PSD
permit to comstruct and operate.-BACT has been defined imn the

form of allowable emissions limits and control ‘device opera-

tional characteristics. Source monitoring, ambient monitoring,

‘record keeping and reporting requirements are also part of the

PSD permit. (40 CGFR Part 60.7) ‘Also EPA has the ability to

‘request monitoring data,  to take enforcement ‘actions, and to take

administrative and judicial actions if. there are any emergency
episodes of pollutants that present an imminent and substantlal

A:-endangerment to public health.
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Table 1

Synfuels Permits

Permit Title

1.
2.

3.
4'

9.

10w’

11'
120

13.
14,
15.
16.

17.
i8.

19.
20.
21.
22.
23.
24,

25.
26.
27.

28.
29‘

30.

Envirommental Impact Statement (EIS)

Resource Recovery and Conservation -
definition and control

Toxic Substances-definition and control

National Pollutant Discharge Elimination
Systems (NEDES)

Prevention of Significant Air Quallty
Deterioration

Soil Prevention Control and Counter-
measure (SPCGC)

Well Operation Permlt(underground
Injection)

Erection of Towers or Other Tall
Structures

River and Stream Crossing Permit

Major Fuel Buruing Installation Approval

Rights of Way Across Public Lands

Scientific, Pre-Historic and
Archeological

Sundry Notices aund Reports on Wells

0il Shale Mineral Rights Lease

Detailed Development Plan

Collection of Envirommental Datz and
Monitoring Planm

Exploration and Mining Plans

Mine Safety and Health
definition and control

Notice of Intent to Prospect

Permits for Special Operators

Permit for Limited Impact Operations

Permit for Regulatr Mining Operations

Storage - of Flammable Liquids

Application for Diesel Permit -
Underground Operations

Operator's Notice of Activitiy

Hoistman Certificate

Application to Store, Transport
and Use Explosives

Reservoir Comstruction

Water Well and Pump Imstallation
(requirements)

Air Contaminant Emission Notices

42

Jurisdiction

Federal
Federal

Federal
Federal

Federal
Federal
Federal
Federal
Federal

Federal
Federal

" Federal

Federal
Federal
Federal
Federal

Federal
Federal

State
State
State
State
State
State

State
State
State

State
State

State




Tablé 1 (continued)

Permit Title -

- 50.

31.

32.

33.
34,
35.
36.
37.
38.
39.

40.

41
42,
43.
4s,

‘45.
- 46,

47.
48.
49.

- s1,

52.
53.

54.
55,
56.
57.

58.
59.

60.

61.
62.
63.

. 64.
‘65,

- Land Use Special Permit

Air Contaminant Emission Permit

Fugitive Dust Permit

Open Burning Permit .

Subsurface Dispesal Permit

Discharge Permit

Waste Disposal Plant Operator Certificate

Potable Water Supply and Safety Compllance

Sewage Plant Site Approval and
Plant Approval .

Purchase, Transportation and Storage
of Explosives

0il Facility Inspection

Boiler Imspection Permit

0il Shale Leases

Ground Water Well Appllcatlon

Application for Water Rights

Mined Land Reclamation

Permit for Exploration and Excavatlon

Open Burning

Fuel Burning-Sulfur Content Exemptlon

Permit to Comstruct Facilities that are
Sources of Air Pollutiom -

Permit to Construct and Operate Treatment
Works '

Water Quality-Definition and GCoantrol

Permit to Operzte Solid Waste Disposal -
Site .

Notice of Intentlon to Operate or

- Suspend Operations

Hoistman-Qualifications

Escape and Evacustion Plams

Boiler and Pressure Vessel- deflnltlon
and control ’

Storage of Explosives

Construction of Wastewater Ponds and
Holding Facilities

Construction of Sewage Facility

Subsurface Discharges

Mining Permit, Mining and Reclamation Plan

Notification of Mining Operatlons(control)

Discharges—In Situ Mining

Construction and Operating Permit for
New or Mcdlflcatlon to Existing Fac111ty

Jurisdiction

" . State

State
State
State
State

" State

State
State
State

State

State

State
State

~ State

State
State .
State .
State
State
State

State

State
State -

State .

State
State
State

State
State
State
State-
State
State

State
State



Table 1 (continued)

Permit Title

66.
67.
68.

69.

70.
71.
72.
73.
74,
75.
76.
77.
78.
79.
80.
81.
82.
83.
8&.
85.

86.
87.

88.

89.

Open Burning Permit

Permit to Dispose of Hazardous Wastes
Approval for Construction and Operation

of Waste Facility

Construction and Operating Permit for
New or Modification to Existing Facility
Exploration FPermit, License to Explore

Industrial Zone Change

Conditional Permit

Mineral Extraction

Rights—-of-Way Approvals

Solid Waste Disposal

Rezoning Permit

Temporary Use Permit

Conditional Use Permit

Building Permit

Special Use Permit

Sewage Disposal

Solid Waste Disposzal Permit

Conditional Use Permit

Sewage Disposal System

Installation of Utilities in Public
Right—of-Ways

Driveway Permit Across County Roads

Recreation Forest and Mining Zone
(BRF&M)-definition and control

Mining and Grazing Zone (M&G-1)
definition and control

County Requirements in Addition to fhe

Mining and Grazing (M&G-1) and

Recreation Forest and Miming (RF&M)Zoning

Requirements
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Jurisdiction

State
State
State

State

State

County
County
County
County
County
County
County
County
County
County
County

- County
-County

County
County

County
County

County

County




TABLE 2  NATIONAL AMBIENT ATR QUALTTY STANDARDS, ge /M Een
, ~ Averaging Primazry . R Secondazy
} Pcllutant « time © standazd .- - gtandszrd
sa, Anrual 80 00 =
. 24 houzr R 365‘ -7 -
3 houz T 1,30G
Particulate mattez - Annual 75 - 6o
- .24 houz 260 . 18C
No_ (as NO,) Annual 06 . .- 100
o 1 houz 240 - 240
o 8 hour 10,008 . - 10,000
- . 1 houxr .40,000 .+ 40,000
Iead - Quartezly .'1.5' 3 S . 1.5
EC' (non CH)) 3 hour Cisgrer . qegEr

*# . 40 CFR Paxt 50

#* Refersnee conditions = 760 mm Eg.and 25°C
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TABLE 3 PREVENTION OF SIGNIFICANT DETERIORATION OF .
ATR QUATITY (PSD) STANDARDS*

Maxzimum Allowsble Increass, mg/m3

Avezrzging
Pollutant time Class I Class IT Class IIT
Paxrticulate matter Aﬁnual 5 ' 19 37
24 bour g 37 75
502 2nnual 2 20 40
' 24 hour 5 ' 91 is2
3 houxr 25 - 512 700 .

¥ 40 CFR 52.21 and 42 USC 7401 et seg section 163.
Notess ' '
1. Variances to the Class I increments are allowed under certain
conditions as specified zt Section 165(d) (c) (ii) and (iii) and

at 165(d4) (D) (i) of the Clezn Air Act of 1977.

"X

2. EPA was to have promulgated similar increments for HC, CO, 03 and
No_ by August 7, 1979; they zre under development. Increments
for Pb are due to be promulgatad by' October 5, 1980.
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Clean Water Act

Resource Conservation and Recove:zAAct

The Clean Water Act (PL 95-2]17) established goals of

- (a) no discharge of pollutants into navigable streams by

1985, (b) .attainment by July 1, 1983, of water quality suit-
able for protection and propagation of fish, shellfish, and
wildlife and provides for recreational use, and (c) prohibitiom

" of discharges of toxic amounts of toxic pollutants. The Act

contains requirements in sections 402 and 404 for potential
permits for synthetic fuel faeilities. A National Pollutant
Discharge Elimination System (NPDES) permit must be obtained
under requirements of Section 402 if water is discharged to a
navigable stream (defined as waters of the United States and imn
fact could be a dry creek bed which flows during runoff).

'Neither effluent guidelines (Section 304) nor New Source
- Performance Standards (Section 306) have been ptomulgated for

any synthetic fuels operations. However, in their absence,
NPDES effluent limits are established on z best engineering

_ basis. A Section 404 permit must be issued by the Army Corps
~of Engineers and concurred upon by EFA if any dredge amd f£ill

operations’ take place in a mnayigable stream (defined for 404
purposes as stredm flow greater tham 3 cfs). -Sectiom 303 of
the Act provides the mechanism for establishing water quality
stream standards. Plans developed by State Water Pollution
Control -Agencies must define water courses within the State

as either effluent~limited oz water—quallty-llmlted Best.
management practices (BMP's) to comtrol nompoint source rumnoff
may be defined via section 208 and 304(e) of the Act.

’Safe Water Drlnklng Water Act

, Underground injection control (UIC) regulations proposed
on April 20, 1979 (Title 40 of the Code of Federal Regulatiomns
(CFR), Part 126)were promulgated in the May 19 and June 24, 1980
Federal Begister. These regulatlons will govermn the injection

or reinjection of any fluids. Permits (40 CFR 122.36) will be

required for in situ operations and for mine dewaterlng reinjec~-

~tion. Various States require reinjection permits under existing

regulations. The basie thrust of the UIC program is to require
containment of reinjectéd.fluids. Monitoring (40 CFR 146.34)

. -and mitigation measures (40 CFR 122.42) to prevent the endanger~

ment of the groundwater system are requlrements under these TUIC

~regulatlons.

-

The Resource Conservation and Recovery Act (RCRA) will
govern .the disposal of solid and hazardous wastes gemerated by

o 7a synthetic fuel facility. .Criteria for the identification of
" hazardous Wastes were proposed by EPA on December 18 1978 at
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III.

40 CFR, Part 250. Final regulations were promulgated in the
May 19, 1980, Federal Register at 40 CFR 261-265. It appears
that some high volume~low risk materials will not be considered
a hazardous waste. Instead, it will be subject to requirements
at 40 CFR 257 (September 13, 1979, Federal Register). A concept
of Best Engineering Judgement will govern the disposal of
hazardous wastes such as API separator sludge.

"Testing of effects, record keeping, reporting, and
conditions for the manufacture and handling of toxic substances
are being-'defined under the auspices of the Toxic Substances
Control Act (TSCA) of 1976. An inventory of all commercially-
produced chemical compounds is now being compiled and was
published in May 1979. If a substance is placed on the
inventory, it is "grandfathered" from the TSCA pre-market
notification requirements. Ten synthetic fuels were identified
on this list of 43,000 compounds. However, these temn are
being reviewed to determine the validity of their being placed
on the list. Being on the list does not "protect" a product
from possible control requirements included in Section 8.

If a material is found to be a hazard, certain restrictions
including labeling, precautionary handling requirements or
even a ban on its production may be imposed by EPA.

The final piece of environmental legislation in which
EPA participates which is relevant to synthetic fuels is the
National Environmental Policy Act (NEPA). EPA reviews, and
in 1limited cases writes, the EIS when a project involves a
major Federal actiom. EPA's role as a reviewer is to comment
on the emvirommental aspects of the project.

EPA's legislatidon as described above normally provides a
permit process mechanism. Companies wishing to. camnstruct and
operate a synthetic fuel facility must receive a permit from
EPA or from the State permitting authority in order for the
facility to be operated. A listing of the major permits/
clearances necessary for a project appears in Table 1.

APPLICABLE FEDERAL AND STATE POLLUTION CONTROL REGULATIONS

Federal and State legislation gemerally prescribes the
establishment of Wational and State environmental standards
for a given mediz (i.e. air, water, solid waste, etc.).
Regulations designed to control emissions/effluents from an
individual facility are promulgated to achieve the stated
environmental standards. This section briefly describes this
concept of standards/regulatioms. In almost all cases, the
standards/regulations concept requires a developer to cobtain
a permit to comstruct and operate his faeility. It is the
intent of EPA to delegate the permit programs to the State.

48




Air

Regulations to protect air quality exist in two forms-
ambient air quality standards and stack emission standards.
All EPA regulations are codified in Title 40 of the Code of
Federal Regulatiomns. Applicable parts are referred to in
discussions of the various regulations below. Pursuant to.
Section 109 of the Clean Air Act, EPA has established National
Ambient Air Quality Standards (NAAQS) for seven criteria
pollutants "(40°CFR 0aFE 50). PTrimary standards are desigmed
to protect public welfare (vegetation, materials corrosion,

. aesthetics, etc.). States may also establish ambient air

quality standards.

The Clean Air Act also established the concept of preven-—
tion of significant deterioration (PSD) of air quality desigmned -
to protect clean air areas (40 GFR Part 52.21). Class I areas
include mnational parks larger than 2,428 ha(6,000 acres),
national wilderness areds greater tham 2,023 ha(5,000 acres),
and international parks, and national memcrlal parks that
exceed 2,023 ha (5,000 acres). Areas in the United States
that presently have lower ambient air quality than that specified
in the NAAQS are designated as nonattainment areas; the remainder
of the United States is designated Class II. Redesignation of
Class ITI areas to either Class I or Class III by the state is
possible. Recent court rulings have resulted in some major

- changes @n the PSD regulations which appear .im the Augiust 7,

980 Federal Register.

‘A second ambient air quallty consideration is the visi~
bility protection afforded to Federal Mandatory Class I areas
via Section 169A of the Clean Air Act (40 CFR, Part 51).
Regulations are to be promulgated by EPA (November 2980) and
the States (August 1981) that are designed to prevent visibility
impairment in the Federal Mandatory Class I areas. Since there

‘are many issues to-be resolved, it is too early to delineate

the potential implications of the visibility regulatiomns.
Proposed regulations appeared im the May 22, 1980, Federal
Register at 40 CFR 51.300. Aun EPA Report to Congress on
visibility was published in November 1979.

Limitations on the amounts of pollutants emitted from a

‘synthetic fuel fac1llty are the enforceable mechanism to

assure that the NAAQS and PSD increments are not violated,

. EPA establishes New Source Performance Standards (NSPS) 40

CFR Part 60), States establish emission standards, and EPA
(or the State) must define emission limits that reflect the
BACT. NSPS have not been defined for synfuels facilities, but

" BACT has been defined for five o0il shale facilities and omne coal

gasification via the PSD permit process.
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Water

Water pollution control requirements exist in the form
of Water Quality Criteria, State Water Quality Standards,
Drinking Water Standards, National Pollutant NPDES limits,
and effluent guidelines. The following discussion summarizes
the major aspects of surface water and groundwater quality
standards; a complete discussion of the enforceable mechanism
to attain these standards, that is the NPDES and UIC permit
Systems, may be found in other EPA references. (1)

Surface Water Quality Standards

Water quality standards are addressed in Section 303
(Water Quality Standards and Implementation Plans) of the
Clean Water Act. Excerpts and summaries of requirements
for establishment and implementation of water quality standatrds
of that section are presented below:

Water quality standards shall be reviewed at least every
3 years by the Govermor or State Water Pollution Control
Agency and shall be made available to the Administrator.

State revised or adopted new standards shall be submitted
to the Administrator (EPA) for approval. Such revised or new .
water quality standards shall consist of the designated uses

of the navigable waters involved and the water quality criteria

for such waters based upon such uses. Such standards shall

be such as to protect the public health or welfzre, enhance

the quality of water, and serve the purposes of the Act (FWPCA).

Such standards shall be established, taking into consideration

their existing or intended potential use and value for public

water supplies, propagation of fish and wildlife, recreational
purposes, agricultural, industrial, and other purposes, while

also taking into comnsideration their use and value for navigation.

Each State shall identify those waters for which existing
or proposed effluent limitations are not stringent enough to
attain established water quality standards aznd establish waste
load allocations for those waters. Regulations promulgated at
40 CFR 131.11 and further discussed in the December 28, 1978
Federal Register describe the Total Maximum Daily ILoad concept.

Each State shall identify those waters or parts thereof
within its boundaries for which controls on thermal discharges
are not sufficiently stringent to assure protection and propa-~
gation of a balanced indigenous population of shellfish. fish,
and wildlife.

(1) Envirommental Perspective omn the Emerging 0il Shale Industry
November, 1980.
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The 208 Process

Section 208 of the FWPCA required States to designate
areawide waste treatment planning agencies. These 208 agencies
are to plan, promulgate, and implement a program designed to
protect surface water quality.. Stream olass1f1catlons and
water quality standards are to be developed. :

Local 1nput in most States om the proposed stream use
indicated a desire to assign multiple ‘classification systems
whérever possible. Although the apparent intent of State
classification systems (1978) is simply to identify the criteria
applicable to a given stream segment, therée is considerable

local concern that a single "use' classification may be used

later to restrict other uses, particularly agricultural ones.

Intermittent streams, have not been classified because.aof

provisions made for this situation in the proposed classzflca-
tion system. .

As an example, the four combinations of multlple use class—
ifications that are proposed for GColorado 1nclude.

Class 1: Aquatlc Llfe. Water Supply, Recreatlon, and
Agriculture

Ciass 2: Water Supply, Reoreation, and Ag:iculture
Class 3: Recreatiom and Agriculture .
Class 4: Agrlculture

: The proposed water quallty standards allow exceptlons under
certain conditions. Using the guidelines in the proposed
criteria, the water quality data base, the proposed water
quality criteria, the existing water quality.problems, and a
subjective analysis of potential effectiveness of potential
control measures, three types of exceptions were identified for
Colorador : '

0 Permanent exception - The current criterion limit is
not valid for the dralnage ‘area because of . matural
"environmental conditions. It is assumed that, given
- a return to prehigstoric conditions, this "parameter
would still violate the criteriom limit. The parameter
should be monitored regularly, and any trend of increas-
ing ‘concentration would require evaluation/investigation
of possible causes beyond natural comditioms. - It is
further assumed that it is unecomomical to attempt
controlllng runoff.

o Temporary exception (10 Years) - This exceptlon is
requested when a criterion violation is identified as
a possible consequence of man's activities in the basin
- .and management strategies are available to improve
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_Wéter quality, but it will take 19 years to evaluate .
effectiveness.

o Temporary Exception (5 Years) =~ This exception is
requested when a limited data base indicates a problem
but more:data are required to identify the cause,
extent, and correctability of the problem. The
5-year exception should allow sufficient time for
necessary additional data collection and analysis.

Ground Water Quality Standards

Federal - Federal regulations that may pertain to
groundwaters are addressed in the Safe Drinking Water Act.
This act has most recently been interpreted as applying to
well injection of waste into aquifers that do or that might
serve as sources for public drinking water. Such underground
drinking water sources, while specified to include aquifers
with less than 10,000 mg/1l total dissolved solids, must have
the potential to be sources of public water supply. Underground
injection control (UIC) regulations were promulgated at 40 CFR
126 omn May 19, 1980. 1In situ operations will fall intoc the
category of "Class III wells". Drinking water standards are
listed in Tables 4 and 5. Note that pits, ponds, and lagoons
are not identifded as underground injection sources at this
time. They are covered under the RCRA. .

Solid and Hazardous Wastes

The RCRA requires that solid andd hazardous waste gemerators
and transporters receive permits and that wastes be disposed only
by safe practices. Regulations have been promulgated at 40 CFR
Part 261 for (1) the criteria to identify solid and hazardous
wastes (Section 3001); (2) disposal standards (Section 3004); and
(3) permit programs (Sectiocn 3005). 1If a waste is not defined
as hazardous (l.e., it is defined only as a solid waste) disposal
will be governed by the Section 4004 regulations as promulgated
at 40 CFR Part 257 on September 18, 1979. The promulgated
regulations defined a waste as hazardous if it is ignitable
(flash pointeg 609 C or 140° F), corrosive (extract PE% 2 orP}l2.5),
r§act%ve (explosive or oxidizing) , or toxic (extract concentra-
tionm is %00 times greater than drinking water standards).
burden mine wasteg that are teturned to the mine are exempt

RCRA regulations probably will result in materials such as’
API separator sludge, spent catalysts, gasifier ash, distilla-

tion - tank-bottoms and perhaps..others.-being défined as a hazardous
waste. )
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r2212 4 PROMUZGATED DRINRING WATER STAMTASDS (40 5 141)

Tha follcwing are the maxiousm eentaminant levels oz mazgan:.c che:icals caha: Lhan ﬂt.n:.‘.éa:

Conta:ma::

Azrsenie
Bariws
Cadmium
Chremium

Lead

Marsury
Nitzate (aa N}
Seleniua
s!.].ve.

laval, =2/l

0.08 ° . : .
‘1. i . .

Qe.01¢
G.0S
0.08
0.002
io..
Q.01
0.0%

Yaes the average of tha x:adm_. daily air temperatuzes for the location in which tha c==::ity vatas system ix

sitpated is the following, the masiomes contaminank levels for fluorida aras . -

Teczazatuza, OB Co °'C"'

53.7 angd balow " 32.0 and belcy
53.8 &0 58.3 . 12.1 toc 14.8
S8.4 to 63.8- 14.7 to-17.6
©3.9 ta 70.6 ) 17.7 to 21.4
7.7 o 78.2 : 21.5 to 26.2
79.3 4o 90.5 26.3 o 32.5

Ta2 following ‘arz the maximm contaminant lavels for organic chiemicals.

Laval, =g/l

2.4

2.2

2.0

1.8

1.6 .

1.4 - - .

They apply cnly to cc==umity wate= systasa.

Complianca with maxizu= contaminant lavels ‘for organic chemicals is c:l:ula:ed purszant co Secticnm 141.24.

.a..

b,

fc:anhens (t::‘“J mcl ~Technical chloxivated ca=ghens.

Chlori 3 hy‘,a 3

Endrin (1,2,3,4,10, l0-hexachlors-6,7-epexy~
1.4,428,5,8,7,8, Ba—cctahydza-l.--enaa-s,a—
direnthano naphthalens).

Lindane (1.2,3.4.S,G—heza:hle:ccychhexana.
gac=a iscmsz).

" Methowychlor (1,1,1-Tzichlore=z,2-bis (p-mthexy;henyl),

ethans),

€7~-69 pazrcait cnle:.i.ne). .
Chlezosheanoxys: '
248-D, (2,4-Dxchlczcnhenawaceti= acid).
2,4,5~T7 Silvax (Z.A.S-r.fichlozcghuqzypmgimic acid}.

MW]»' m/l

0.00062
c.c08 =
c.008

c.d
0.02

Reproduced from
best available copy
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IV. PROPOSED PRECOMMERCIAL APPROACE TO INDUSTRY STANDARDS

The approach regulating the first synfuels facilities
must ensure compliance with existing standards, but, more
important, should emphasize characterization of residuals
from the facility. EPA Region VIII has expressed their desire
to see a synfuels industry proceed in z phased orderly manner.
Rigorous testing programs and data amalyses should be performed
on the firstfaecilifies, which would be representative of ‘
commercial size. Comprehensive monitoring of emissions, effluents,

" and waste materials should be performed. Research programs

desiguned to. define the optimum control techmology for a given
pollutant for a synfuels industry should be conducted. Trade-
offs among air pollutiomn, water pollutiomn, and solid waste
must be defined. The energy penalty, water consumpition, and
cost of control must be defined. The comprehensive monitoring
efforts should not be limited to only the regulated pollutants,
but should characterize nonregulated pollutants.

As previously stated, emphasis should be placed on source
characterization. A moderate degree of ambient impact momitor-
ing should be performed to validate predicted impacts and to
document trends and changes from ‘baseline. Programs to
evaluate effects on receptors should be performed to provide

- feedback on the source and ambient monitoring programs. There

are two principal bases for writing permits for synfuels
facilities. The first relies upon the transfer of pollution
control technology f£rom related industries. The second relies
upon the development of EPA's Pollutlon Comtrol Guldance
Documents. -

The BACT for air pollutants must be employed for any
proposed synfuels facility with the potential for emitting 91
tonnes (100 toms) or more (comntrolled) per year of any regulated
air pollutant. 'Those facilities that have smaller potential
emissions do not need BACT but should perform comprehemnsive
monitoring in order' to develop emissions data for potential
permit applications. Two primary mechanisms exist to define the
BACT. " First, several synfuels facilities have received Preven~
tion of Significant Deterioration (PSD) permits. The BACT has

‘been defined on a case-by-case basis for these facilities.

Second, air pollution control techmology that has ‘been defined

-as the BACT for synfuels related facilities may be considered

as transferable to the industry. It is highly likely that air
quality requirements may prove to be the governing constraing

to the size of synfuels industry in certain parts of the country.
Therefore, in order .to maximize the amount of oil production:
capability of oil shale country it is ‘important to maximize the
air emissions control for each faecility. - ) .
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A no-discharge-of-pollutant concept is being coansidered
by several developers as a means of handling their wastewater
streams. Three types of water should be considered--mine,
process, and in situ water. A no-discharge-of-process-water
concept has been writtem into water permitg. If any water is
discharged to surface streams or reinjected into the ground-
water system, it would consist of mine inflow (but not process
or in situ water) or uncontaminated surface runoff. Treatment
may or may mnot be mecessary. Effluent limitations will he
defined for certain pollutants including toxics for certzin
Process streams in the NPDES permit. Best available tech-
nology ecomnomically available (BATEA) must be provided. (See
Table 6). Major concepts to be addressed by regulatory agencies
and the developer are summarized as follows. First, because of
the semi-arid, water-short comndition of potential development
areas, it may be envirommentally best to encourage treatment
if necessary and discharge to a surface stream of mine water.
Second, because of salinity considerations, treatment of mine
water and/or minimization of water consumption is a desirzble
policy. Third, disposal of process water.onto processed
shale piles or ash piles without treatment may not be desirable.
The high organic and salt concentration of the Process water may
represent too great a risk to groundwater/surface water quality
because of potential catastrophic events or unexpected
permeabilities/leaching., and they represent a deterrent to
successful revegetation. Fourth, maximum recycling and reuse of
process and nonprocess wakter will be encouraged; cost effecti~
veness must be cansidered. Finally, land application of
untreated mine water may be desirable only for a short period of
time because of the potential nonpoint source runoff problems.

Solid and hazardous wastes should be disposed of in a
manner that avoids contact with water and subsequent toxic
concentrations. Disposal practices should also be designed that
preclude (or at least minimize) the potential for the solid
material from becoming airborme as a fugitive dust. Safe
disposal practices as defined at 40 CFR 264 apply to syunfuels
facility hazardous wastes such as spent catalysty, ARL separator
sludge, tank bottoms, cooling tower sludge, and water treatment
plant sludge. Surface disposal for solid wastes from a synfuels

industry at a minimum should conform to those practices found in
40 CFR 257..

Pollution Control Guidance Documents

Regulating new, presently non-existent emnergy industries,
of course, presents different problems from regulating long-
standing segments of United States industry. The differences
are of such an extent that a unique regulatory approach is
demanded. The differences arise primarily from the facts that
the new energy industries are, for the most part, not yet
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TABLE 6. NEW SOURGE PERFORMANCE STANDARDS
~ ____ FOR SYNFUELS RELATED ACTIVITIES .
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commercialized in the United States and have potentially
different effluents and emissions from those from existing
polliution sources.

There is , unfortumately, little or no existing source
of commercial-scale data on which to base a "conventional®
regulatory approach at this time. In some instances standards
from related industries may be borrowed. (See Table 6)
Because of these circumstances, the general approach we are
taking is to issue, as pre-regulatory guidance, a series of
Pollution Control Guidance Documents, PCGD's -- one for each
of the major emergy technologies. The focal point of each
PCGD is to be a set of recommendations omn available control
alternatives for each envirommental discharge along with
associzted performance expectations. The basis for these
recommendations will be presented. The intent is to present
guidance for plants of typical size and for each significantly
different feedstotk likely to be used. PEGD's will not have
the legally binding authority of regulations but each will be
reviewed extensively both within and outside of EPA. These
documents will provide useful and realistic guidance to permit
writers within EPA and the States and to the energy industry
itself during its formative stages. As the energy industry
develops, permits for individual installations are being issued
based on best engineering judgment and, as the various PCGD's
become available, permits will be prepared in light of the
information the PCGD's contain. Then, as the energy techmolo—
gies mature, EFA will invoke its normal regulatory procedures:
in the water quality area, for example, the issuance of effluent
guidelines and establishment of appropriate water quality
standards.

It is clear that for most new energy techmnologies,
exemplary full-scale and even pilot-scale waste treatment
installations do not yet exist. Moreover, there is a unique
chance not available to actually influence, in an environ-
mentally productive way, the choice by industry of the very
process technology to be commercialized and the overall designs
of new plants such that the most cost-effective envirommental
- protection methods camn be incorporated into process design from
the very beginning soithat more expensive pollution control
retrofitting is minimized or eliminated. The Pollution Control
Guidance Documents., therefore, have two key purposes: (1) to
aid permit writers in preparing realistic, comprehensive permits
for the energy industry by describing and characterizing
projected waste discharges from the various energy technologies
under development and by providing the best possible information
on the expected cost and performance of the variety of control
options that appear applicable and (2) to provide guidance
to the energy industry itself with regard to the kinds of
environmental impacts with which EPA will be concerned for
their particular kind of faecility, the control options which
EPA has deemed to be potentially applicable and EPA's projections
of probable cost and performance of the various optiens.
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Let me now elaborate on the general structure of PCED's.
The Document will comsist of three Volumes. Volume I is a
summary report including recommended pollution control tech-—
nology options and related costs; Volume II is a detailed
report describing pollutants, waste streams and.alternative
control options, including cost and performance; Volume III
is an appendix providing the data base for stream and pollutant

chédracterization and control costs and performance.

The major users of the PCGD's are expected to be the permit

" writers. The Document for a particular energy technology should

help them to better .understand permit applications and to
prepare a proper permit. Best available comtrol technology will
be suggested but informatiom omn alternative control methods

will also be provided for use in considering site-gpecific
situations. For example, a permit writer may be faced with
having a very small allowable incremental increase.in an air
pollutant, say sulfur dioxide, when conducting a Prevention

of Significant Deteriocration (PSD) review. The PCGD wilil, hope-
fully, let him consider alternatives that achieve stringent
contrel but will also indicate what the cost of such a level of
protection would ibe., ‘

' The Documents will also serve as a beginning for future
data base developers and regulation writers. When the industry
becomes commercialized, the EPA program offices responsible

for preparing regulations will need to collect commercial-sczle
data as the basis for authoritative regulations. The data bzase
in the PCGD's should serve as.a guide to identifying needs,
organizing and carrying out these future data collection efforts.

For the developers, the PCGD's should influence the choices
they have to make om control optioms and even om certain
process alternatives. If industry and the other Federal and
State agencies which directly support energy development are-
aware of‘anticipated'eﬂvironmental.problems_éqd available
control techmologies,.their development and plant design efforts
can incorporate features which will help to aveid the necessity
for future retrofitting of control technology. : '

It shoud be noted that providing an early indication of
EPA's concerns for various pollutants and options on pollutiom
limits will not just produce "passive reactions”. :0On whatever
information EPA provided, it will receive. feedback and criticism.,

' By precipitating this feedback process while the energy

technologies are still being developed, many issues regarding
environmental protection should be resolved prior to comstruction
and operation: The advance notice of EPA's thinking will permit
regulators, developers. and other segments of the public to work

. together to a greater degree than has'been possible in the past




and should result in the development and commercialization of .
an enviro?mentally sound energy industry.

The specific energy technologies for which separate
PCGD's are now planned are the following:

Low Btu Coal Gasification

Indirect Cozl Liquefaction

0il Shale (mining and milling)

Direct Coal Liquefaction

Geothermal (first revision of existing FCGD)
Medium Btu Coal Gasification

High Btu Coal Gasification

000000 COC

Table 8 provides the schedule for their development.

EPA has taken specific measures to assure that the devel-
opment of regulatory approaches for the energy industries
will involve a wide range of interested parties, .both in the
preparation of PCGD's and in their review. These parties include
government, industry, enviroumentalists and the public in
general. Within EPA, we have established an Alternate Fuels
group which ‘has the responsibility for coordinatiang all reseazch
and all regulation development--on a multi-media basis~-for
new energy technologies. Serving on this group are represent-
tatives from all of the major policy/program and research
offices charged with related research and regulation develop- .
ment and from some of the Regional 0ffices which are most
concerned with synfuels commercialization. The Group's overall
responsibility is to develop the EPA regulatory approach for
the pnew energy techmologies. Within this context the Altermnate
Fuels Group is charged with producing Polliution Control Guidamnce
Documents, overseeing the creation of a program to insure the
development of coordinated standards taking into account cross-
mediza pollutional impacts and generating and updating a research
plan. Under the Alternate Fuels Group are various "work groups”
which concentrate on specific energy areas. There are separate
work groups for oil shale mining and retorting, coal gasifica-
tion, indirect coal liquefaction., direct coal liquefaction,
alcohol production and geothermal energy. The members of the
work groups are EPA employees but we have also invited partici-
pation £rom other involved Federal agencies, viz., the Depart-
ment of Energy (DOE), the Tennessee Valley Authority (TIVA) and
the Department of the Interior (DOI).

The Polldfion~“Control Guidancde Documents will go through
an extemnsive intermnal and external review process. Internally,’
the Altermate Fuels Group and the relevant work group will be
directly involved but final sign-off will occur at the level
of the Agency's Assistand Administrators who serve om EFA's
Energy Policy Committee, the Agency's highest level emergy
coordination group. Externally, the Documents will be reviewed
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' TABLE 7. POLLUTION CONTROL GUIDANCE
DOCUMENT REVIEW SCHEDULE

| Technology .~ 1st Draft Public Forum . . Final Publication
} _ - (data base) - ' o

| Low Btu Gasification - = 11/80 . 4/81 - g/81

i ‘Indirect Liquefaction : 11/80 | . 5/81 ' - 9/81

'0il Shale 11/80 . 581 9/81

Direct Liquefaction . .9/81 | /82 7/82

High Btu Gasification 4/82 ' 10/82 - - 2/83

' Medium Btu Gasification 1/82 7/82 . . 11/82

3{ - - 'Table 8; Processes To Be,Coveréd‘In S
: ‘ Pollution Control Guidance Documents Now Under Preparation

S ' o Low Btu Gasification - o
. - (Single State, Atmospheric Fixed Bed) - : -
- Riiey?Mbrgan i
- Wilputte-Chapman
- Wellman-Galusha
o Indirect Coal Liquefaction

Gasification Synihesis

Texaco - Coal-To-Methanol
Lurgi ' Mobil "M (Methanol for Gasoline)
Koppers Totzek Fischer-Tropsch , '

N

o 0il Shale

TOSCO IT.
Paraho

- Union
Superior
Occidental
Rio Blanco

.0 Direct Coal Liquefaction

I - H Coal
. S . - SRC

.- - Exxon Donor Solvent



by other Federal organizations such as DOE, TVA and DOI and
by a wide variety of industrial reviewers and also public
interest groups. Associations such as the American Cas
Association, the Gas Research Institute and the National
Council of Synfuels Producers will also serve as reviewers.
A public forum providing a second opportunity for external
review will be announced in the Federal Register sixty days
prior to its occurrence. Review comments from individuals
and from technical societies such as the Federation will be
most welcome. The final Document will be revised to reflect
response to all appropriate comments. The proposed review

schedule for the six PCGD's now under preparation or planmned
is shown in Table 1.

Although the major objective of a PCEGD is to recommend
pollution control optioms, it will contain a great deal of
background information on the energy processes themselves and
on process streams and pollutant concentrations, and will,
on the basis of a series of "case studies™, offer specific
technology based control guidance for variocus kinds of energy
processes. Processes to be included will cover those that
are expected to be built for demonstration or commercial
application first. Table 9 shows planned process coverage for
the four PCGD's currently being written). It is intended that
discussion of product (E.G., liquefied cozl) usés also will be
included if use is integral with the manufacturing process.
The process descriptions will detail the key features of each
process and their pollution potemtial. If various process
modifications are likely to be used at different locations,

the changes in process configuration will be covered and expected

changes in pollutant releases will be indicated. Pollutant
réleases that vary non-linearly with plant size or flow rates
will also be identified and quantified to the extent possible.

The environmental control altermnatives to be considered
will include both end-of-pipe treatment techniques and process
changes. Candidate control alternatives will be identified
from existing United States and foreign bench-pilot—-and commer-
cial-scale facilities or from different United States or foreign
processes that have similar discharges. Performance and design
will be included as will informatiom on capital, operating and
annualized costs. Energy usage for control alternatives will
also be imcluded. -Finally, techniques for monitoring control
performance will be identified. The source of all data will be
clearly referenced to allow referral to original sources;
uncertainties in the data will be indicated.

CONCLUSION

Permits to construct and operate synthetic fuel facilities
must be obtained by developers. The basis for review of these




permit applications is contained im various EPA regulatioms,
standards, and guidance documents. EPA and the respective

State agenciles have a shared respomnsibility in the review,
permitting, and ensuring compliance of synfuels facilities. g



THE TVA AMMONTIA FROM COAT PROJECT

By

P, C. Williamson
Division of Chemical Development
Tennesee Valley Authority

Muscle Shoals, Alazbama 35660 °

IVA's Ammonia from Coal Project imvolves retrofitting a coal gasification
process to the fromt end of its existing 225-ton-per-day ammonia plant,

The purpose of the project is to develop design and operating data to assess
the technological, ecomomic, and envirommental aspects of substituting

coal for matural gas in the manufacture of ammonia. Preliminary operation
of the facility was begun in September 1980. TIn the absence of specific
environmental guidelines for coal gasification processes, TVA's approach

to the potential environmental problem is to meet or exceed the emission
control requirements -for specific components, i.e., sulfur compounds, paz-
ticulates, aqueous discharges, etc. Also, TVA's facility contract specified
limits on certain discharges based on anticipated guidelines, In addition
to a-discussion of the emissions control activities, a program is described .

that examines the envirommental health and safety aspects of the Ammonia
from Coal Project.




THE TVA AMMDNIA.FROM.COAL PROJECT

TVA's Ammonia from Cozl Project involves retrofitting a coal gasification
process to the front end,of its existing 225~ton-per—-day ammonia plant.

The purpose of the project is to develop design and operating data to assess
the technological, econmomic, and environmental aspects of substituting coal
for natural gas in the manufacture of ammonia., Preliminary operatiom of
the facility began in September 1980, ‘ :

The enviromnmental considerations for this project were unique; mo envirom—
mental regulations presently exist specifically for coal gasification
facilities. TVA's approach to the problem was to meet or exceed the emission
control requirements for specific compoments, i.e., sulfur compounds, particu-
lates, aqueocus discharges, ete. In addition, TVA's facility comntract spec1f1ed
limits on certain discharges based on anticipated guidelines.

The fac1lity is de51gned to produce 60 percent of the feed gas required for

the 225-ton-per-day ammonia plant. The ammonia plant can operate at 60 percent,
turndown, therefore,. the ammonia plant can operate at its design rate with

60 percent of the feed gas supplied from coal and the remaining 40 percent
from matural gas; or,.the plant can be operated at 60 percent of design rate
(135 tons per day of ammonia) with all the feed gas supplied from coal. The
‘capability of operating the ammonia plant with 100 percent matural gas feed

is retained. This arrangement will make the greatest use of the existing
ammonia plant and minimize the amount and size of new equipment required. Also,
the coal gasification facilities can be operated 1ndependently from the ammonia
- plant by burning the carbon monoxide and hydrogen gas in an ex1sting steam

- boiler.

The coal gasification unit is based on the Texaco-partial oxidation process.
Engineering, procurement, and erection of the coal gasification and gas puri~ .
fication facility was done by Brown and Root Development, Inc.  The air sepa-
ration plant required to provide high purity oxygen and nitrogen- ‘for- the process
was handled similarly by Air Products and Chemicals, Inc.. Engineering, pro-
curement, and construction of the coal haudling and preparation area, inter-
connections to the existing ammonia plant, slag disposal,. and services and
utilities required for the complex were performed by TVA. ’

A flow scheme for the TVA Ammonia from Coal Project (ACP) is showm in Figure 1.

- Coal is received by rail and is sent to open storage and later recoverad by

front-end loadér or it is crushed in a primary crusher to minus l/2-1nch and
couveyed directly to the cozl slurry preparation area, : .

Coal is pulverized in disk mills as_required-for the gasifier operation. Water
is added to the disk mills to form a coal-water slurry.' From the disk mills,
the slurry goes to one of two mix tamks where the solids content of the slurry
is adjusted to the desired level.” The -slurry is pumped to & feed tank and then
metered to the reactor at the process rate of gbout 8 toms of ¢ozl per hour,

| Gaseous oxygen ftom the air separation plant is fed to the ‘reactor at about 8

' . toms per hour through a metering system 1nterlocked w1th ‘the coal slurry feed.
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TheAgasification'process takes place in the reactor at a pressure of about

510 psig and at a temperature in excess of 2200°F. The carbon in the coal
is reacted with steam to produce carbon monoxide and hydrogen. Oxygen is
injected to burnm part of the coal to provide heat for. the endothermic re-
action. 'Im addition to the gasification reaction, coal combustion forms
carbon dioxide (CO,), and sulfur compounds in the coal are gasified in the
reducing atmospher€ to produce primarily hydrogen sulfide (H,.S) and some

_carbonyl sulfide (C0S). Small quantities of other compounds”such as ammonia
and methane a1s6 aré formed. "According to Texaco's pilot~plant experience,

essentlally no long-chain or aromatic hydrocarbons are formed.

Slag produced from the ash in the coal is removed from the reactor through
a lockhopper system. The slag is glassy in appearance and is very similar

to the bottom ash produced in a coal-fired power plant boiler. -Imitially,
trucks are used to transport the solids to a disposal area. .4 slurry pumping

~ system may be installed later to handle and transport the slag to the disposal

area. In such a system, the slag would be washed and screened to remove over—
size material which would be crushed to a size suitable for siurrying and
pumping.

The gas leaving the reactor is water-quenched and particulate matter (fly ash)
is removed in .2 scrubber. A. blowdown to- control dissolved solids is taken

from the water rec1rculat1ng loop and pumped to a wastewater treatment facility,
which uses chemical, physical, and biological treatment processes, The waste-
water is first treateéd in a. clarifier by addition of ferrous sulfate and hy-
drated lime. The clarifier underflow is sent to a sludge conditioning umit and
then to a filter press for solids removal.

'The liquid fractlon from the clarlfler is steam-stripped to remove ammonia

which is recovered and routed to the coal slurry preparation area to neutralize

"the aeidic slurry. The stripped aqueous mzaterial containing some organic
matter, primarily as formates and cyanates, azlong with water from washdown

operations is sent to an equalization~cooling basin for pH control, mixing, and

‘cooling. After aeration, the combined waste then flows to the activated sludge

unit.for biological treatment. The treated water from the unit ‘is metered
and sampled on its way to discharge. The digested sludge flows to the filter

press where the solids are removed for disposal. Plans are to recycle the

solids to the gasifier. The filtrate is returned to the wastewater treatment
system. ) : : ’ -

The process gas from fhe'quench scfubber flows to two carbom monoxide (CO)
shift converters. - The converters are charged with a sulfur-activated catalyst
marketed by Haldor Topsoe. -The design CO content'of the gas emtering the

. converter is about 22 percent (wet basis). After full shift, the CO content
-is about 2 percent which matches the.CO content of the gas entering the low-.

temperature Shlft converter in the existing ammonla plant

The COS produced during the gasification process is not affected by the Holmes~

Stretford sulfur recovery system that is used to recover H,S from. the off-gas
streams from the acid gas removal system. Therefore, the Quantity of COS must

be decreased to meet the sulfur emission limitations. To accomplish this, a
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COS hydrolysis unit containing a catalyst also marketed by Haldor Topsoe is

provided between the CO converter and the acid gas removal (AGR) system to
promote the reaction:

-3
cos + HZO +-002 + HZS
The process gas from the COS hydrolysis unit flows to the AGR system., The
AGR system uses Allied Chemical's Selexol process (a2 physical absorbent
system) to remove the CO%, HZS, and the remaining COS from the process gas.
de

This system is capable o Creasing the total sulfur in the synthesis gas
stream to less than 1 ppm.

Nitrogen from the air separation plant is added to the process gas from the
AGR system to produce an E_:N, ratio of 3:1. The gas then flows through a
zine oxide bed to decrease th€ sulfur content to less than 0,1 ppm. Deaerated
boiler feedwater is added to bring Ehe steam—to-dry-gas ratio to 0.44:1.

The gas is then heated to sbout 600 F prior to its entry into the existing
ammonia plant-at a point immediately upstream of the low-temperature CO shift
converter. The pressure of the gas at the battery limits is about 385 psig.
The composition of the process gas is very nearly the same as the composition
of the gas leaving the high~temperature CO shift comverter in the ammonia
plant. The approximate composition of the gas is shown in Table 1, It should
be noted that the Selexol system is capable of decreasing the CO, to a value
much lower than that shown in the table. The 10,8 percent CO, (Wet basis) is
a design requirement and is not set by Selexol process limitafioms.

Two reject acid gas streams are produced during regemeration of the Selexol
AGR solvent. One stream containing up to & percent H,S is sent to ome train
in the Holmes-Stretford sulfur-recovery system. The’%olmes—Stretford system,
furnished by Pezbody Process Systems, Inc., uses a proprietary solution
containing an oxidized form of vanadium salts, The H S is oxidized in the

- solution to produce elemental sulfur according to ‘the following reaction:

ZEZS>+ 02f+ 28 + 2320 - |
As stated before, the COS is unaffected by the Holmes-Stretford system. The
reduced metal salt is regenerated by blowing air through the solution. This
operation also floats the elemental sulfur to the surface, The sulfur is
skimmed off and filtered to produce a wet cake, The tail gas from the Holmes—
Stretford system contains about 160 ppmv H,S, less than 30 ppmv COS, and less

than 500 ppmv CO.- This stream is vented tO the atmosphere under conditions
of our emissions permit. ’

The second stream from the AGR solution regemeration system is relatively
pure CO,. This gas is seant to the second train in the Holmes-Stretford

unit and then to a vessel containing zinc oxide to decrease the total sulfur
content to less than 0.5 ppm to meet requirements for urea manufacture. This
gas will be vented to the atmosphere when the urea plant is not operating.

ENVIRONMENTAL CONSIDERATIONS

The Ammonia from Coal Project management brought TVA's envirommental and .
medical expertise into the project at the very beginning. They worked with
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Table‘l APPROXIMATE COMPOSITION OF GAS MANUFACTURED
FROM COAL AT THE TVA AMMONTA FROM COAL PROJECT

|
I
|

. PERCENT BY VOLUME
COMPONENT L . WET BASIS  DEY: BASIS

HYDROGEN - o 42,0 60.6
' NITROGEN ‘ : S 14,1 20.3
'CARBON MONOXTDE® . | 2.3% 3.3%
| " CARBON DIOXIDE _ 10.8 15.6
. . METHANE - ST T A 1
sRGON. . 0l o
| S . WATER. S . '30.6

TOTAL - _ . 100.0 .- 100.0

BASTS: TOTAL SULFUR = 0.1 ppmv MAXIMUM
| STEAM-GAS RATIO = 0.46 |
' 'HYDROGEN-NITROGEN RATIO = 3.0
| NOTE: THE GAREON MONOXIDE CONTENT OF THE GAS IS BASED ON

END-QF-RUN COMNDITIONS FOR THE SHIFT CONVERSION
CATALYST. - '
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the project management team to develop the project specification covering

the envirommental, health, and safety requirements., These specifications
were then included in the contract for the coal gasification project.

An environmental evaluation was made on the project and it was determined
that an envirdnmental impact statement was not required. Also, because of
its size~~180 tons-per-day coal feed rate--and because the plant is scheduled
to operate one~half of the available operating time, it was determined that
the emissions were sufficiently low so that the plant was not considered to
be a major pollution source according to EPA's Prevention of Significant-
Deterioration (PSD) rules. These two facts shortened comsiderably the lead
time required to obtain the necessary envirommental permits. Three State

of Alabama permits covering emission to the atmosphere were obtained. One
covers the coal receiving, unloading, comveying, and storage, Dust suppression
equipment is required at all tramsfer points as a condition of the permit.

A second permit covers the primary coal crushing operation and conveying to
the pulverizing and slurrying operation in the gasification sectiom. This
permit requires dust suppression equipment at all transfer points and a wet
scrubber on the crusher operation., The third permit covers the coal gasifi-
cation and gas purification unit., 'This permit restricts the quantity of
total sulfur compounds, €O, and NOx compounds that can be emitted to the
atmosphere. In addition, an uncontrolled vent is allowed for startup and
emergency but its use is limited to a certain number of hours per year;
combustion of the vent gases is required. '

Wastewater is processed routinely as stated earlier by chemical precipitation, .
stripping to remove ammonia, biological treatment, clarification, solids

separation, pH treatment and finally discharge through a flow and pH monitoring
system into an existing NPDES-permitted stream. Our efforts to meet regulstions
required that we obtzin 2 modification to the existing NPDES.permit.

Solid wastes afe to be disposed of in a landfill. Because we had no concrete
data proving otherwise, and as a precautionary measure considering the develop-
mental nature of the project, TVA elected to handle the slag from the gasifi-
cation operations as if it were hazardous and accordingly applied to the State
of Alzbama for permission to dispose of the slag in a nearby site, We lined
the_disposal pond with a minimum of 2 feet of clay having a permeability of
107 cm/sec or less. We will accumulate the water drainage from the slag and
return it to the gasifier operation. Four monitoring wells, one upstream and
three downstream of the disposal pond, are provided for sampling to detect

any changes in the groundwater composition. .

Environmental Studies

Thus far we have discussed the envirommental effort in regafd Co-meeting the
applicable regulations and emission standards. .In addition to these activi-
ties, a program is plammed that looks further into the environmental, health,
and safety aspects of the ACP. Table 2 lists the study areas, the sources of
the samples to be analyzed in evaluating these study areas, and the analyses
to be performed on the samples., These analyses will help to evaluate the
environmental impact of our project and also may serve as a guide in evalu-
ating the impact of future gasification projects. For instance, we fully
expect that the slag studies will show that the slag is nonhazardous and
should be handled similarly to the bottom ash from a coal-fired power plant.
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to be performed on the samples. These analyses will help to evaluate the
environmental impact of our project and also may serve as a guide in evalu—
ating the impact of future gasificatiom projects. For instance, we fully
expect that the slag studies will show that the slag is nonhazardous and
should be handled similarly to the bottom ash from a coal-fired power plant.

The first four items in Table 2 covering the area of gaseous emission, water
and solid discharge, and radiological characterization affect the health and
welfare of the community beyond the plant boundary limits and as such are tre-
mendously important. However, the studies listed here are routine and could

be expected tp be carried out in any program similar to the Ammonia from Coal
Project. .

The last two items deserve a closer look. The purpose of the medical sur-
veillance and the industrial hygieme programs is first, to protect the
workers assigned to the TVA Ammonia from Coal Project and second, to gain
knowledge to answer the persistent questions comcerning the health and safety
of workers exposed to the coal gasification enviromment in general.

The medical program, developed by TVA's medical staff, includes z series of
medical examinations. The first examination or preplacement examination of
the candidate workers was made to determine preexisting conditions that might
be adversely affected by work in the ACP. These people were advised of their
conditions and counseled regarding methods of protection. Particular emphasis
was placed on evaluating the conditiom of the skin, respiratory tract and
genitourinmary tract. Also, high quality color photographs were made of the
exposed skin of the face, neck, hands, and any suspicious lesion or other skin
problem areas. Periodic examimations will be made at not more than 12-month
intervals., These will be complete physical examinations similar to the
preplacement examinations. Termination and/or transfer examinations will also
be essentially the same as the preplacement examination. In addition, followup
examinations of former ACP employees may be made on a voluntary basis as part
of an epidemological study of the employees. The epidemological study will
involve pairing the ACP workers as a group with two other similar groups
(comparable sex, age). Ome, a similar group of workers.with histories of work
" in chemical plants except for this group's lack of exposure to the gasification
environment. The second comparative group will have "clean" histories with mo
exposure in chemical plants. Statistical asnalysis will inciude a comparison
between the two control groups and the ACP workers to determine the comtri-

bution, if any, of the gasifier enviromment to adverse health effects of ex-
posed workers.

The primary objective of the ACP industrial hygiene program is to protect ACP
employees from developing occupational diseazses during the operation of the
projects and at any time in the future. Bukt, because of the demonstration
nature of the ACP, another gozl is to determine as completely as possible any
- health and safety hazards associated with the process. This overall assess-
ment is expected to supply data for future coal comversion projects,

The possible hazardous agents.that are of interest from an imdustrial hygiene

standpoint whick might be found in the enviromment and their maximum limits
for unprotected workers are listed in Table 3. .
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Tsble 3 POSSIBLE HAZARDOUS AGENTS AND THEIR STANDARDS

AGENT

CARBON MONOXIDE
HYDROGEN SULFIDE
CARBONYL SULFIDE
COAL DUST
AROMATICS

COAL TARS

NOISE

HEAT

STANDARD (8 ‘hr., ‘TWA)
. : 50 épma ’ .
10 ppm®
(.no standard)

b
2 mg/md

‘. 10 ppm as benzéﬁeb,

0.2 mg/m3 ‘as" benzene soluble
fractionﬁ "

. 90aBA®
306°C WBET (Wet bulb |
‘globe temperature)

Sourée: American Conference of Governmment Tndustrial Hygienists
N {

S'ource.: Department of Labor, Occupatioﬁal Health and Safety

Administration
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As a result of review of the plans and specifications for the gasification
facilities by industrial hygiene personnel, control mezsures such as arez
monitors with audible alarms for carbon momoxide and hydrogen sulfide have
been or will be built into the physical plant. Other control measures
identified so far through the review process are: personnel protective
equipment such as protective clothing, hearing protection, and safety glasses;
positive pressure ventilation im control and analysis rooms; and provision

of deluge showers and eye baths.

Before the initial startup of the ACP facilities, a walk~through imspection
and evaluation of the plant was conducted. Arez monitors and alarm systems
were tested; control systems were evaluated; and proceduras for the personal
hyglene, protective clothing, aund protective equipment were reviewed. The

plant operational procedures will be reviewed periodically to evaluate their
health and safery impacts.

A concentrated effort was begun during startup and will continue through pre-
liminary operation of the ACP facilitdes to identify and measure hazardous
agents produced by the operation of the facilities and equipment. Individual
worker enviromment is being sampled by portable devices attached to the
individual., Area samples are tzken by fixed, automatic.sampling 'stations
located at strategic points throughout the plant. Samples from these sources
are being analyzed in an attempt to identify unexpected as well as expected
agents that could be generated. A statistically valid number of samples will
be tzken for each agent so that the confidence level will be maintained. This
means that the individual worker environment probably will have to be sampled .
geveral times during the startup phase. If during the initizl survey an un-

expected hazardous situation -is discovered, addltlonal sampling will be
scheduled.

Results from the initizsl survey will be evaluated and will serve as the basis
for developing a secondary workplan that will cover all future industrial
hygiene activities for ACP. The secondary workplan will cover at least the
following items: the hazardous agents that will be periodically measured;

the employees' exposure history; and the decision points concerning protective
ciothing usage. The workplan will be a dynamic guideline that will be subject
to continucus change deépending on the requirements of the ACP program.

The list of activities discussed above for the medical and inmdustrizl hygiene
studies on the ACP is by no means complete, However, it does cover the mzjor
items of interest and indicates the degrees of health protection and surveillance
that is built into the ACP program. We anticipate that hindsight will show

that we have considerable overprotection and overcautlon in this area, but

.at this stage we are taking no chances..
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