Memorandum To : Assistant Executive Director - Enforcement

From . Director, Region VI

Subject . Short Terin Impacts of Fugitive Emissions from the Massey
and Dominion Coal Terminals

Enclosure : (1) Calculations on the impacts of fugitive TSP emissions
on the 24 hour particulate concentrations from the
Massey and Dominion coal terminals

Date . September 14, 1983

Serial No. - 0497-83

During our meeting on August 31, 1983 to discuss various formulae for
estimating emissions from coal terminals the question came up as to whether
or not PSD increment usage must be considered when evaluating a proposed terminal
facility even though said facility is not being processed as a PSD permit. Since
it appears that EPA expects the states to take PSD increment usage into considera-
tion in such cases, the next obvious question was, "how do the Massey and Dominion
Terminals fare in this regard in view of the fact that the proposed Virginia Port
Authority Terminal appears to violate the 24 hour increment”. In order to gain
some appreciation of the impact of fugitive coal dust emissions from these two (2)
terminals without going through an extensive modeling exercise, you requested
Region VI to make an initial evaluation using a simple mathematical model of

Gaussian distributions.

Inasmuch as the ISC model of the Virginia Port Authority Terminal indicated
that the only significant impact was on the 24 hour increment, the initial evalua-
tion was restricted to the 24 hour concentrations.

First, each terminal was evaluated using the data (emission factors, wind,
etc.) that was available when the permit was processed. Then each terminal was
re-evaluated using the latest emisstion factors, the worse case wind data from the
Virginia Port Authority permit, and a maximum of 807 efficiency for control of the
coal pile emissions. In all cases the terminal was assumed to be operating at
maximum capacity and throughput. The evaluations were conducted for both C and D
Stability Conditions since these are the only conditions under which higher winds
are experienced. The procedure used 1s described in Turner's Workbook, page 39,
under "area sources". FEach terminal was assumed to be a square area containing
all the emission points and a "virtual point" was determined for each stability
condition. The impact was then estimated for the closest point downwind off the
property line. (For the purpose of these evaluations railroad property was
considered terminal property.) On the re-evaluations "worse case" wind data was
utilized, but since this data was not available at the time these permits were
originally processed, average wind (4.78 m/sec) was used in the first evaluation.

As noted on page A-1 of enclosure (1) the estimated 24 hour concentrations

from the Massey terminal using the original emission rate (55.84 1bs/hour) and
average wind are 25.94 ug/m3 and 14.25 ug/m3 for Stability Conditions D and C
respectively. Pages A-2 and A-3 describe the re-evaluation of the terminal and
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ciplain the varinus revisions to omissien estimates, plus the effects of using
yorse case" wind. Note that the wind bBlew out of Z80° four & hours or 1/3 of

the 24 hour veriod. Mormally, when estimating 24 hour concentrations we use

7L of the estimated instantaneous impact, but in this case we used 337. Note
1150 that the maximum hourly emission rate increased from 55.84 1bs/hour to

198.19 1bs/hour. Well over half of this increase was due to using E=1.1(U) for
roal pile emissions and using an efficiency of 80% versus 90%. Under these
conditions and reviced rates the iumpact on the 24 hour concentrations is estimated
to be 40.69 ug/m3 for D Stability and 20.19 ug/m3 for C Stability, as indicated

nn page A-4.

In a similar fashion the impact of the Dominion terminal is estimated on
nages A-5/6/7. First, as originally submitted and then using the latest emission
factors plus "worse case" wind. As noted on page A-6 the Dominion permt was
submitted a yecar after the Massey permit and consequently used more up-to-date
cmission factors than was used in the Massey permit. As originally evaluated the
Nominion terminal is estimated to have a 13.25 ug/m3 impact on the 24 hour
concentrations at D Stability and a 6.9395 ug/m3 impact at C Stability. When
considering "worse case" wind and latest emission factors, the impact 1s £5.36 ug/ms
at D Stability and 11.25 ug/m3 at C Stability. MNote that the closest point off
the property is further away from the terminal center at Dominion than 1t 15 at
Massey and this is the principal veason the impact 1s less.

In accordance with PSD Regulations the maximum “allowable" 24 hour increment
consumption for TSP is 37 ug/m3. At D Stability and "worse case” wind while
operating at maximum capacity, the impact of the Massey terminai 1S estimated
to be 40.69 ug/m3 which exceeds this limit by 3.69 ug/m3. However, one should
consider that practical limitations prevent operation of the terminal at max 1mum
capacity (5000 ions/hour) for more than a few minutes at a time due to rallcar
handling problems inhercent to the dumper operation. A more practical maximum
would be closer to 4000 tons/hour versus 5000 tons/hour. The lower rate, of course,
would result in less emissions and consequently less impact. In addition, the
~aussian dispersion equations do not take deposition into account and, as a result,
nver estimate the impact. At D Stability, 12.775 m/sec wind and at a distance of
488 m downwind there would be an estimated fall out of approximately 16% of the
TSP. This fall out, plus a more reasonable maximum operating rate, 1s estimated
to reduce the maximum impact from 40.69 ug/m3 to approximately 30.41 ug/m3 and
well within the maximum allowable increment.

In summary, it appears that individually neitnher terininal will violate the
PSD increment. However, one must realize that a lot of assumptions were made 1n
this evaluation and its entively possible that, if a more detailed evaluation was
made, including modeling the entire terminal area, the results may be different.

RPM/LWH/ct Ramon P. Minx
cc: Director, Division of Compliance  Director, Region
Nirector, Division of Engineering
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The foll owi ng pages contain the Optical Character Recognition
text of the precedi ng scanned i mages.



Menorandum To Assistaiit Executive Director - Enforcenent

From Di rector, Region Vi

SLi bject Short Teriii Inpacts of Fugitive Ei flissions froin the Massey
and Dom nion Coal Tey-m nals

Ericlosure (1) Calculations on the iiiipacts of fugitive TSP eniissions
on the 24 hour particulate concentrations fromthe

Massey and Doiiiinion coal ternlinals

Dat e Septenber 14, 1983
Serial No. 0497-83

During our meeting on August 31, 1983 to discuss various fornul ae for
estiniating eiiiissions fromcoal termnals the question came up as to whether

or not PSD increment usage nust be considered when eval uating a proposed term
PgLility even though said facility is not being processed as a PSD permt. Si
?feappears that EPA expects the states to take PSD increnent usage into consid
?{gh.in such cases, the next obvious qt-jestion was, "how do the Massey and Do
ni i ni on

Teriiiinals fare in this regard in view of the fact that the proposed Virginia
Por t

Authority Term nal appears to violate the 24 hour iticrenent”. 1In order to ga

in

some appreciation of the inpact of fugitive coal dust em ssions fromthese two
(2)
term nals without going thi-ough an extensive nodeling exercise, you requested

Region VI to nake an initial evaluation using a sinple nathematical nodel of
Gaussi an distributions.

I nasmuch as the 1SC niodel of the Virginia Port Authority Terillinal indicated

that the only significant inpact was on the 24 hour increment, the initial eva
| ua-
tion was restricted to the 24 hour concentrations.

First, each term nal was evaluated using the data (em ssion factors, w nd,
etc.) that was avail abl e when the permit was processed. Then each term nal wa
fe—evaluated using the latest em ssion factors, the worse case wind data from
brfginia Port Authority permt, and a maxi mum of 80"C efficiency for contro
22a}hgile emssions. In all cases the term nal was assunmed to be operating at

maxi mum capacity and thi-oughput. The evaluations were conducted for both C a
g?aa lity Cotiditions since these are the only conditions under which higher w
gpgsexperienced. The procedure used is desci-ibed in Turner's Wl orkbook, page
pﬁgér "area sources". Each teriflinal was assunmed to be a square area contain
QPP the em ssion points and a "virtual point" was determ ned for each stabilit

y

condition. The inpact was then e'stiriiated for the closest point downw nd of
f the

property line. (For the purpose of these evaluations railroad property was



considered term nal property.) On the re-evaluations "worse case" wi nd data wa
s
utilized, but since this data was not available at the tine these permits were

originally processed, average wind (4.78 nmisec) was used in the first evaluati
on.

As noted on page A-1 of enclosure (1) the estimated 24 hour concentrations
fromthe Massey ternminal using the original enission rate (55.84 |bs/hour) and

average wind are 25.94 ug/n8 and 14.25 ug/n8 for Stability Conditions D and C
respectively. Pages A-2 and A-3 describe the re-evaluation of the ternlinal a
nd
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Page 2.

@-xpl,iin the W: @ri-,,is ic-vit@ijns to omssion F-stimates, plus the effe
cts of tising

-,e case" .,,-ind. Not.- that the wirid Llew out of '"I-"80" f,jr ¢' hours or 1
/3 of

,go i u

the 2a lioi-ir per iod. Nnr-,,iially, when estiiiiating 24 hour concetiti-atio
ns we Ll se

L' '"L; "' of the es' @iated jost.-intaneous inpact, but in this case we usc-d
33,. Note

al,@ t-hat tht-71 @iaxii,iumhourly eniission i-ate increased from55.84 |bs
/hour to

1"18.19 I bs/hour. Well ovi_@ half of this inct-ease was due to using Ezl.I(U)
for

coal pile eiiiis-slotis and using an efficiency of 80T versus 90@'.. Under th
ese
conditions and revi,--,P-d rates the -iiiipact on the 24 hour concentrations i

s estimated

to be 40.69 ijg/1113 for D Stability and 20.19 ug/In3 for C Stabilit.y. as iri
dictiLed

nn page A-4.

Inasiiflilar fashion the iiiipact of the Deniinion termnal is estimated oti
pacies A-5/6 '/7. Fit-st, as ot-iginally subnmitted and then usitig the |atest
eillis,;ion

fdctOY'S PIUs "viorse case" vlind. As iioted on page A-6 the Doininion pet-iii
it was

c,ubmtted a year al'tei- the Massey periiiit and coiisequc-titly used iiiot-e
tip-to-date

em ssion factors than vias used in the Massey permit. As ori(ii'lally evaluate
d 11he

Dom nion terminal is estiniated to have a 13.25 Ug/n8 inipact on the 24 hour
@-,)ncentrationS at D Stability and a 6.95 tjg/n3 inpact at C Stabilit.y. We
n

considering -,,;c)rse case" wind and |atest enission factors, the i[iipact is
25.26 ug/1, 13

at D Stability and 11.25 ug/n8 at C Stability. Note that the cl osest point off

the property is further a,,.jay fromthe terniinal centet, at Domi nion than it
is at
,,assey and this ic, t'he pri@cipal ic-ason the inpact is |ess.

In accordaiice with PSD Reyul ations the iiiaxiiTiuifl "allowable" 24 hour inci
;:ghlsljlrrgﬂgn for TSP is 37 Ljg/nm8. At. D St-ability and "worse case" wind wlil
_g_p_e_ratinq at maxii-iumc, @acity, the inpact of the t-lassey teriiiinal is est
It:JI :ogt?lg. 69 ug/ 8 which exceeds this liniit by ,.6q ug/nB. However, otie siio
go%sid_er that pi-actical linmtations pi-event operation of the tet-mnal at il
ngg;::lt;m(SOOO tons/hour) foi- nioci-e than a fewniiTiutes at a tinme due to ra
Ih!slﬁgii-tig pt-obleiiis ii-ihei-ent to the duiiipei- operation. A not-e practica
I maxi nui ||

g@cgﬂg ijsg,e closer to 4000 totis/houi- versus 5000 tons/hour. The | ower rate,



nuld result jr) less ej0-,si-,-)ns and cco-isc-quently less inpact. In additio
n, the

-iussian di spersion equations do not take depositioti into accoijnt atid, as a
i-esult,

over estiniate tiie itTipact. At D Stability, 12.775 nmsec wind and at a di st

al i ce of

488 iii downwi nd there would be an estimated fall out of approxiinately 16' 1

of the

TSP. This fall out, plus a nore i-easonable maxi mum operating rate, is estiif

| at ed

to reduce ttie maximumii,,ipact |I't-offl 40.69 ug/nB8 to approximately 30.41 u

gl 8 and

wel | within the maxi num al | owabl e i ncrenent.

In summary, it appc-ars ttiat individually neither terminal will violate the
PSD i nci -enent. However, one FTIL)st realize that a |ot of assuiiiptioiis wet-
e made in

this evaluation aiid its entirely possibl, tiiat, if a nore detailed eval uati
oti was

iiiade, includitig nodeling the entire termnal area, the results may be diffe
i -ent.

RPML/ LWH cf Ranmobn P. tlitix

4

cc: Director, Division of Coiiipliance Director, Reyion
Directot-, Division of Engineering cti
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