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FROM: G, T, Helms, Chiefl - ﬂ

Control PEUJWGWS Operations Branch (MD-15)
TO Hapley lLaing, Chief o
Aiy Progrvams Branch, Region 'l o
Per your vecent telephone request Ffor informntion concerning the
required Tevel of technical analysis for major SO, SIP revisions, I will
be discussing the current requiwrmﬁntg through examples of both arceﬁ*ai e - J
‘and deficient SIP actions recently submitted by certain States. Y

First, I would Tike to present the screening techniques and &étﬁ;;a§§i

s5ubs PQUQHE refined dispaersion n04911ng currently being employad in the ‘ ,
State of North Carolin:, The State is reanalyzing the acceptability of

the existing 9m1cszon Timits for every utility and industrial boiler in ZE;ZZZZZZ-
the State. Consider hj the extreme number of sources involved, both
TJarge and small, the State through its contractor, PEDCo, has work ed '
rTooﬂTy with EF A to develop acceptable screening technidues for Timiting -

the number of sources ruquired to undergo refined dispersion modeling.

The approved modeling scenario being applied is Tully described in the ék’r7
attached documents. However, I am summarizing the major criteria in

the following discussion for your information.

; For 211 sourges.less.theo 200..%.. ]O Btu/hr, a anernl sereening
nrocedure Vas Tadopted to eliminate from Further consideration those
sources vihich would clearly not pose a throat to attaining and/or
maintaining the NAARQS for SO,. General representative configurations
along with selected specific®source configurations were determined for
50, 100, 150 and 200 x 107 Btu/hr sources. These configwrafions were
then modeled using the PTMAX model. The eriteria for exemption from
further analysis was if all the maximum estimated ground-level con-
centrations resulting From-cach source's emissions were less than one-
half the 24-hour and 3-hour NAAQS for SO,. General source charac-
teristics considered M the Sereemmmg—eratysis were stack height, stack
gas temperature, and stack gas valogity. The maximum concentration for
each configuration was selected regardless of the wind speed and
stability class thus assuring the estimated concentrations were under
worst case conditions. Then actual, individual source configurations
were comparad with the selected LonsjguratiOHS and their concentrations
estimated. Stack downwusn wias nol considered.

Those sources with predicted concentrations of Tess than one~-half
the NAAQS were eliminated from further consideration. For 4ho-.,;qggpﬁs
indicating (OHL@%uFdiTOM* in excess of one~half the NAS ANS S st
"MAA runs using speciftic plan 'Loni)guwationv were mada. In the
makimum 1-pour concentrations converted to 3-hour and Z24~-hour concen-
trations exceaded one-half MAAQS, detailed modsling was conﬁUCuﬂh

Otherwise, the sources were eliminated From further anh?vsvs.
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allowad in reaentTJ published Feds

When vefined modeling was requived, the following classifications
and conditions were used:

- Single or multiple source

- Flat or complex tervain

Urban or rural land use

~ Area specific meteorology (five yea s ) : «

ModeTing techniquas consistent with sawto of the art methodologies

Receptor sites senzitive to worst case individual stacks as :
well as combined source fmpacts

3~hour and 24-hour concentrations

3

Each source or group of sources was classified according to its
Tocation and paired with the most appropriate meteorological data base
and dispersion model. The model selection procedure was designed to use
the source classification; i.e., complex or flat terrain, etc., as the
primary criteria Tor choosing the most avpropriate dispersion algovrithn.

Thus, each source was classitied by each of the first three points in

the above Tisting. The model dictated by the responses to the above
criteria was chosen from the following: Valley, RAM=, MPTER, or
CRSTER. It should be noted that some conSideration of measurad air
quality datd must be given. ELspecially. im arcas Wherg monitored data
sTiow_concentrations of one~nalt the NAAGS or more. In such instances,
detailed modeling shou1d be required regardless of the sScreening results

/-'*f?r\,j

The preceding d?SCU q»on of the techniques and mode11nq ui17s4
in the Nerth Cavolina study would be transferable to ancther State IH
a conceptual sense. Howewer, the specific criteria of source size
cutoffs, stack heights, consideration of background, etc., has to be
tailored to each State's particular situation.

EPA has exercised reasonableness in allowing recent SIP revisions
to be processed where the technical sunport documendtation (di5pergion
modeling study) had beep performed prior to recent Agency decisions on
dispersion modeling criteria. Recent SO, SIP relaxations for both
New York (Niagara Frohtﬁer) and the Disthict of Colurhia for SO, were
processed as final rulemaking actions where annual average modefs, CDM
and AQDM, were used, respectively, with no_short-term modeling being
performed. These revisions were approved after consideration of the
§T§§T¥T€Eﬁt period of that time that has elapsed since submittal of the
revisions by the States plus_the lack of s1qn1f1cant point sources baing |
affected by the vevisions. In my opinion, SUCh COnLrol Stracegy '
deponstrations would not be acceptable 1T performad today. ’Jj

Deviations from current modeling guidance for such items as less
than five years of_meteorological dala, Tack of consideration OF
multipie operating loads, and the refined receptor network have been
al Register notices after consideration
tes and the type of sofiFces arrected.

of the time of suhmxuta1 by tha &
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werhanis

Such judicious use of this grandfatheri : .

-Pfuﬁdﬂé_gﬂn&F°‘3dfy disruztion of the SIP process igZhot ba%as for

approving inadequace TECTTICE] JusttFICdusons submst£§ﬁ/46' fUEEFE_STP
T

revilsSTons.

—
I hOPL this informution has bean of help.

Attachiments

cec: Do Wilson
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PROPOSED SCREENING METHODOLOGY

The following methodology is proposed in order to review the
current sulfur dioxide (SO?) emission limitation for stationary
fuel burning sources in North Carolina. The purpose of the fol-
lowing simple screening procedures is to determine which sources
would clearly not pose a threat to the 24-h or 3-h 802 National
Ambient Alr Quality Standard (NAAQS) if permitted to emiit 2.3 1b
502/106 Btu, and theréfore, would .not reguire that further detailed
modeling effortsg be conducted fdr_%hese sources. Conversely,
those that fail the screening will undergo further, more detailed
analysis. - '
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1.0 GENERAL SCREENING PROCEDURES

The vurpose of these screening procedures is to eliminate
from further consideration those existing stationary fuel burning
sources which would clearly not pose a threat o ettaining and/or
maintaining the NAAQS for SO? in North Carolina through the appli-~
cation of 2.3 lb/lO6 Btu emission limit. General representative
configurations along with selected specific source configurations
were determined through a field investigation (survey of the
les) and previous engineering éxperience (Table 1) for 50, 100,

i
150, and 200 x 106 Btu/h sources (typical sizes for boilers in

N.C.). These configurations were modeled using the PTMAY mod-l,
a simplified Caussian dispersion model in the EPA UNAMAP series.
PTMAYZ produces l-h average maximum concentrations from individual
point sources as a function of wingd spéed and stability. The
criteria for exemption from further, more detailed analyéis was
met 1f all the estimated maximum ground level concentrations re-

sulting from each source's emissions were less than one half the




TABLE l SOUP\u CO IG ATTO\'S FOQ SHJLE!\I\U I\f’\LYSIS

Mm..___,AEo:Il:M w0 | s




24-h and 3-h NAAQS for 50, (i.e., less than 182 ug/m3 or 650 ug/mB)

2
under worst case mctemological and source conditions. The worst
case meteorclogical and source conditions were defined in this
case as those atmospheric, emissicn, and stack parameters that
Jead to the maximum l-h predicted concentration. These 1-h con-
centrations were used to estimate the 3-h and 24-h SO? copcentra-
tions via the averaging time conversion techniques presented in

the Cuidelines For Air Quality Maintenance Planning and Analvsis

Volume 10: Procedures Tor Evaluating 2ir Qualitv Impact of New

Stationary Souwroes.

2,0 CAPPED STACKS

-

The addition of rain caps on'.small boilers has been shown

it
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throujh field observation to depléte vertical plume ris esul

ing in a broad flat plume which significant ly lowers the effective

n
rt
Y]
Q

< heights for these sources. As a result, the emissions from

these sources would resuit in a somewhat higher maximum ¢round

level concentration at distances closer to the source than would

se Otherwise expected without these rain caps. Present Ly, no EPA
epproved technigue exists for considering these configurations.

~zrefore, 1n order to more reasonably screen "capped' sources th
(L.e., those whose stacks have rain caps) a "half-rise” assumpition Jwr b

was incorporated into the PIMAX runs and the same configurations

n

a

those used in thn nermal full plume rise case (Table 1) were
reevaluated., By cutting the plume rise in half, the model output

provides estimations of ground level SO, concentrations resulting

2
rom these "capped" sources. Halfed plume rises were calculated

Hh

by multiplying the Brigg's plume rise . formula by 0.5 for unstable
anc neutral conditions since maximum concentrations were expected
under these conditions for "uncapped" sources. The same criteria
as that used for the general screening, i.e., one half the 24-h
and 3-h 502 NAAQS 802, was used for detormining i1f sources with
capped stacks should undergo more detailed modeling analysis.




3.0 COMPLEX TERRAIN

Topographical features affect plume behavior thereby affect-

Hy
P

ing the accuracy of the predicted concentrations estimated by

a

5o

terrain models. Adverse effects due to terrain features are a
potential concern in certain portions of the state. Thus, the
concentrations obtained with flat terrain assumptions and models
such as the PTMAX, were cautiously evaluated in terms of repre-

sentativeness for sources in mountainous terrain. In situations

where the terrain was higher than the plume rise and impaction

upon the terrain feature was expected, complex terrain screaning ot ahe
vas conducted in lieu of using the results from the flat terrain '% T&$im
analysis. An inventory of facilities in the western part of ‘

Noxrth Carblina was analyzed in or&ér to generate source and terrain
configurations typical to this reéionﬁ The source configurations

were those which provided the maximum concentrations for the PTMAX o
runs (Table 2). These %orst case configurations&ﬁeféwéﬁéﬁ“iﬁéagkMﬂ?%:jﬁiﬁ

into the Valley model, a sector averaged Gaussian dispersion model ng“;
recommended for screening ih complex terrain. It was determined, /
as a result of reviewing topographical maps, that the worst case
gradient was from 0 to 1000 ft within approximately 1 km of the

SOUrCo. Based on a review of the source lccations in the western

t

part O the state, it was determined that the terrain Ieatures

were approximately .5 to 1.5 km from the Sourcé. Table 3 presents
a swamary of the terrain configuration used in the screening
analysis. Again, the criteria fo determining whether more de-
tailed analysis was necessary are whether the maximum estimated
SO? concentration was less than half the 24-h and 3-h NAAQS at zll
the designated receptors.

4.0 ACCUMULATED IMPACT FROM SEVERAL SOURCES

While an individual source's impact might meet the criteria
which would indicate that it would not adversely affect the at-
tainment and maintenance of the 24-h and 3-h NAAQS, a nunber of

these sources, if located close enough together, could have a

4



TABLE 2.

SOURCE CONFIGURATIONS USED IN
ROUFH TFRRAIN QCRFEN \G

Stack ‘Temp
height erature F]og rate
Capacity (m) (“k) (m”/s)
50 9.14 478 11.8
100 9.14 478 24.5
150 15.2 422 22.5
200 30.5 422 30.0
TABLE 3 TERRAIN CONFIGURATIONS FOR
ROU T PKPIN SCREE\T'( ANALYSI§
Recepior numhow 1 2 3 4 5 g 7
Height of terrain |
(ft) 0 0 100 250 11000 | 250 | 100
: |
Distance (km) 32 1.6 9] L1310 1.6 | 1.9 { 2.2




combined significant impact. This impact would indicate that a
more detailed air quality analysis must be conducted.

Ag a result of visits to the State of North Caroliné's District
offices and the three major local agencies in the State and con-

versations with field personnel, it was determined that there were

no souxge F33 re located close enough to each oither (i.e.,

Tthin several kmD to cause a potential problem with respect o

-h and 3~h‘502 NAAQS. However, in order to provide a crossg-
check to ensure that no problems could occur even though none were

noted, any county which had over five sources with a total gen-
\__M

. . b .
erating capaclity for each source of greater than 100 x 10  Btu/h

was évaluated e actual distances between these

R

sources. If any of these sources were withip”

they were subjected to a more rigorous screening analvsis using a u&ﬁy
' [ 2

hLﬂ}ﬁfzﬁti-source model, MPTER. Again, the same criteria as noted pre-~

w¥ously with respect to half the 24-h and 3-h S0, NARQS was used

to determine 1f these sources should be subject to a more detailed
modeling analysis. For multiple sources meeting the above cri-
teria in complex terrain, the Valley model was still used along

—~

with a receptor grid that maximized the contribution of each source.

5.0 METEOROLOGICAL DATA

Meteorological data from the appropriate locations across
the state were reviewed Lo determine the freguency oi occurrence
of the conditions used in the screening analysis which produced
the maximum concentrationg. This information provided an indica-
tion of the probability of the worst ca@& conditions existing

within certain areas of the state.

6.0 COMPARISON TO CRSTER RESULTS

In order to provide a cross check on the screening analysis,
a detailed single source modeling analyvsis was conducted using
CRSTER. One year's worth of meteorological data from the Greensboro

station was used to evaluate the predicted concentrations estimated




by the screcening techniques. The emission rates, stack parame-
ters, and source configurations for each of the boiler sizes which

provided the highest concentrations in the screening analysis were

input into the CRSTER model along with the Greensboro weather data.
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Proposed Modeling Methodology

The following proposed methodology outlines a procedure for
modeling fuel burning sources in North Carolina which fail to
meet the one-half NAAQS screening criteria discussed in the pro-

posed screening methodology.

1.0 Source Clagfxilcatron

Model selection decisions are determined in a three stage
classification process. Sources are identified and classified

by the following three characteristics:

1) - Is the surroupding terrain flat or complex?

.2) Is the source located .within an urban or rural area?,
.and . A | .

3) Is the source an Esblated single source or is it sur-~

rounded by other sources of SO5 (multiple source
situation)? .
Once these three guestions have been answered, the most appropri
algorithm can be selected to model the source and the representa-
tive meteorological data and appropriate receptor network can be

1dentified for input into the selected model.

1.1 Complex veg. Flat Terrain

Complex terrain as defined for the purpose of dispersion
modeling is topograohy where the height of the surrounding ter-
rain features is greatexr than thn height of the lowest stack.
The qualification of the term 'surr ounding terrain" is that
terrain 1dent1£1ed by screening technigues to pose a potential
impaction problem. For example, topographical features 15 km
from a source would not be considered if scresning technigues
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estinated maximum concentrations at distances betwean one to two
kilometers from the source. Therefore, only topography at the
distances indicated by the values estimated with the initial

screening technigques would be considered for the purpose of this

analysis. R Mmﬁwﬂw

1.2 Rural vs. Urban Classification

An urban/rural classification must be determined for proper
selection of dispersion coefficients. The following land use
procecure as outlined by Auac! is proposed as it is currently the
most reliable classification procedure for urban/rural determi-
nation considering the given data base. The procedure calls for:

1. Circumscribing a 3 km radius circle around the source

location on a United Staﬁes Geological Survey Land.
Use Map.
2. Classifying the area using the ﬁeteorological land

use typing scheme listed below in Table 1.
TABLE 1. METEOROLOGICAL LAND USE TYPES!
Type Description

Heavy industrial
Light-moderate industrial
Commzrcial

Compact residential
Common residential
Estate residential
Metropolitan natural
Agricultural rural
Undeveloped
Undeveloped rural
Water surfaces

— OWO~O U LN

—

3. If land use types one through four account for less than
50 percent of the circumscribed area, the area should
be classified rural. Otherwise, a model with urhan dis-

persion ceoefficients should be selected.

lAuer, A. H., Jr. Correlation of Land Use and Cover with Meteo-
rological Anomalies. Journal of Applied Meteorology, 17, May
1978, 636-643. '




1.3 Single vs. Multiple Source Classification

Single source as defined in ailr quality diépersion modeling
is a facility with one isoclated stack or several similay or. _
collocated stacks grouped closely together. Sources with only
one stack are clearly defined as single sources. For situations
where facilitles have more than one stack, the main critefia‘fop
source classification detexminations, i.e. single source vs. m.l-
tiple source, are stack separation and distance to expected maxi-

mum concentrations. In general, sources categorized as sing: Lar |Wwd b i

. - . .’X {| I SN
have a total stack separation of less than one-tenth the distance %@JH&
to the expected maximum concentration as determined by screening/ /s deos it
Cow F02) w0
5\;,()'&/\,,_‘ Lot on
located stacks as single sources results in some additional con=  ewdown-
servatism in terms of predicted concentrations).

techniques (Note: Classifying facilities with several closely

2.0 Model Selection

After the source has been classified usihg the procedure
outlined in Section 1.0, proper model selection can be determin:d.
FPigure 1 represents a model selection flowchart.

Sources meeting the criteria for complex terrain classifica-
tion will be modeled using the Valley model modified for bucyancy
induced dispersion. Although Valley, a Gaussian dispersion algo-
rithm, is a screening and not a refined analytical technigue, it

is currently the method that is being used for complex terrain
7513 shouwlef an by be dlore IF downn ek > plumd k- TF

I fura b > Jopvam > Stwede. h 4&/ VALLEY Mty GV Q
If the surrounding terrain is not considered complex but the

situations.

source is located within an urban area, RAM, 'a Gaussian plume mul-
tiple source air guality algorithm, will be selected.

For sources located within non-complex terrain and rural
areas, CRSTER, a single source Gaussian plume algorithm, will be
used. | _
| If the source does not meet the single source criteria but
is located in a non-~conplex terrain and rural area, MPTER, a mul-
tiple point Gaussian dispersion algorithm will be selected for

the purpose of this analysis.
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Figure 1. Model selection flow chart.




Fer the purpose of this analysis, the background level of SO
ig assumed to be zero. The impact of non fuel burning sources of
802 will be considered on a case-by-case basis using any existing {E%L

!

I . . - . AR
modeling or monitoring data as appropriate. MMw»?:le»M@wm@ ~f

3.0 Selection of Receptor Network

Proper receptor location and grid»determination affects the %%U
accuracy of concentration estimates and the probability of identi- ﬂpp’
fication of the maximum predicted concentration. The appropriate o
receptor network can be determined through analysis of meteorolog- %555
ical joint frequency distributions and preliminary s¢re@ning Aﬁaz
model estimations. _ '

A PIMAY model will be run on each source which does not meet %ﬂyﬁ
the initial screening criteria in order to identify the distance
to the highest estimated concentration for several stability class
and wind speed combinations. In ordef to locate the maxinmum con-
centration, the receptor distances will reflect the distance esti-
mated by PTHAX and will incorporate a sufficiently dense array of
receptors so as to show contentration gradients around the maximum
value. Pt sbedt PTRU ? '

For multiple source situstions, predominant wind directions
from representative meteorological freguency distributions and the
sources' relative contributions will be assessed prior to final
network selection since plume interaction may play an important
role in selecting appropriate receptor locations.

For the purpose of this analysis, receptor locations within
0.3 km from the source will not be considered as they are assumed
to represent the property line for the source. There may, however,
be situations especially where several sources arc involved where
receptor locations less than 0.3 km may be warranted. Theso situ-
cations will be discussed with EPA and the State of North Carolisa

. on a case-by~-case basis if such situations arise.

4.0 Meteorological Data Selection

Once the applicable algorithm has been identified, an appro-

priate, representative neteorological data base must be determined.

5




rable 2 lists the surface and upper air data sets selected for.
this analysis by EPA Region IV, OAQPS, and PEDCo Environmental.
These combinations represent five cousecutive years worth of me-
teorological conditions. The most representative five yvear me-
teorological data set for eazh case will be selected for input
into the CRSTER, RAM, and MPTER models. Since Valley considers
only Pasquill-Guifford stability class, wind speed, and wind di-
rection, the following worst case assumption will be input for
24~hour averages: 1) stability class F, 2) wind speed of 2.5
m/s; and 3) six hours of occurrence. Wind speed and stability
class frequency data from the STAR program will be reviewed for.
the Greensboro and Charlotte weather stations to obtain some in- -
‘Gication of the frequency of occurrence of F stability and a wind
speed of 2.5 m/s. If the frequenéy'of occurrence for Fvstability
and wind speed of 2.5 m/s is quite low, this will be discussed
with the State of North Carolina and éegion IV to determine if
any changes would be warranted in terms of using P stability and
wind speed of 2.5 m/s foI the Valley runs, in the final analysis

. ' .. . S
Of sources located in complex. terrain. wa%*wwﬁ ot Greergloeng £ ,
Chesta lﬁa et b epvip hede by

TABLE 2. METEOROLOGICAL INPUT — jip; ) fraw Hiege o

Comp’\w: Lanpreatn &Rt

surface Data Upper Air Data Years

Raleigh, NC Greensboro, NC - 1974-1978
Greensboro, NC L Greensboro, NC . - 19741978
Charlotte, NC Greensbhoro, NC 1974-1978
Charleston, SC Charleston, SC ' 1670-1974
Norfolk, VA Greenshoro, NC 19701974
Norfolk, VA Charleston, SC 1970-1974




