1. INTRODUCTION

Development of the synthetic fuels industry has raised concerns relating
to the risks involved in the potential release of toxic or hazardous sub-
stances in the production znd utilization of synthetic fuels. The Enviren-
mental Sciences Division, Oak Ridge National Laboratory (ORNL)} is currently
performing both health and envirommental risk assessments associated with
three synthetic fuels technologies, namely, direct 1iquefaction, indirect
1iquefaction and oi1 shale processing. Synfubls processes evaluated in this
effort are as follows:

s Direct coal liguefaction processes - H-Coal, SRC-I, SRC-11, and
Exxor Donor Solvent (EDS}

¢ Indirect coal liquefaction processes - Fischer=Tropsch {F-T)
synthetis via Lurgi and Xoppers-Totzek {K-T)} gasification
processes

s 011 shale extractien processes - TOSCO 11 and Parabo.

One key element of risk assessment s the ckucacterization of streams of
concern. Thus, ORNL has sponsored two tasks in order to (1) estimate the
source terms for 1iquid synthetic fuel technologies, and {2) amalyze the
various aspects associstad with utilization of synfuel producti. Source term
estimates are estimates of pollutant-specific emission rates associated with
each waste stream (source). Pollutants are categorized according to pollutant/
compound groupings, herein referred to as risk analysis units (RAUs) asso-
clated with specific health and environment3? risks, Tne 38 RAUs of interest
in this study are summarized in Table 1-1.

The objectives of Task Twere to prepare source term estimates for waste
straams generated by commercial-scale facilities employing the elght selectad
synfuels processes and astimate product/by-product generation rates. Bacause
these synfiels processes are not generally cperating at commercial scale,

1-1



TABLE 1-1. SUMMARY OF RISK ANALYSIS UNITS

RAY
Number RAU Category Dascription
i Larhen manexjde o}
2 Sulfur oxides 50y
3 Nitrogen oxtdas HOy
4 Acid gasws Ha®, WCN
5 Alkaline gases NNz
5 Hydrocarbon gases Methane through butanes, scetylene,
wtheng through butmes; Cy-C3 alkenss,
alkynss and cyclo compaunds; bp «<209C
7 Forualdenyda i I
8 Volatile organceriorine To bp <1209C; CHglly, CHCLy, CCis
% volattie carbonyl ic 4cids Taibp ~1205C; formic and adetic stids
only
19 volattie O4S hetertaveiics  To bp ~120°C: furan, THF, thiaphens
n volatiie N-neterocytlics To 5p ~120°C: pyridine, piperidine,
pyrrolidineg, alkyl pyridines
12 Benzene
13 Alighatic/aticyclic C? (bp ~205C} and greater; parsffins,
gintins, cyclocompounds, tarpenaids,
- whxes, hydroaromatics
14 Mona/Diarematic hygro- Toluene, xyienes, naphthalenss,
caroons (sxcluding benzene) biprenyls, altkyl darivatives
15 Folycyciic arcmatic Thrae rings and greater; sntnralene,
mydrocarbons Sak, BaP, alky! darivatives
16 Al iphatic amings (excluding Primary, sacondary and tertiary non-
N-heterocye) ics) hatevocyc] i¢ nitrogen, MGNH-;.FEﬂMlH,
TrilaN
17 Argmatic amine: (excluding  Anflines. naphtylamires, &mino cyrenss;
N-ngTeracyelics) nomheteracyclic nitrogen
18 41k3) ine mitrogen hetzro-:  Quinalines, scridines, hanzacridine;
cyclies [“azsarenes®] ° gxcluting prridines
{excluding "volatiles™)
19 Neutral N, O, 5 Astaro- Indolas, carbarolss, benrofurans, di-
eyclies {axeluding benzothiophenes
"volaviies")
L 20 Carcoxylic acids Butyric, bengaic, phthalic, stearic
{excluding "wolatiles)
M Phenols Fhenol, cresols, citecnol, vesorcingt
72 Aldehydez and ketones Acataldehyde, acralein, scetore
["nrﬁanyls";] {exg)uding
formaldenyda
21 Nanhsterocyciic argamo prcaptans, suifidas, disuifices, thig- -
syl fur phemeis, CS
o | Alcohal s Methanol, ethanol
2% Nitroaromatics Nitrobenzenes, nitrapyrenss
25 Esters Acitatss, phthalates, Tarmetes
27 Amios Acemamide, Tormamide, benZamides
28 Nitrilas Acrvianitrile, acetonitrile
Fal Tars
k) Resptrable particles
k1] Arsenic As, al) formx
32 Mereury Hg. all forms
13 Nickel N1, a1l forms
ot Cadwtun C4, al! form
kL Lond M, al! forms
12 acher trace o) emints Be,Be B Mg Cr Cu.P %a.¥,2n, 211 farme
w Radicactive matarials Pa-226
k.| Other remaining materisls




