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l. Introduction and Background

The increasing use of outdoor wood boilers (OViBs)ecent years has led to a corresponding
increase in concern over the health effects oethessions associated with these units, in
addition to the fuel combustion characteristics ttuproximity of these units to both the users
and their neighbors. This has, in turn, led maages to consider new regulations or guidelines
for these devices. One of these efforts has bedartaken by the northeast states through
NESCAUM, which is preparing a model rule to asstates for use when considering emission
limits and stack height and/or unit setback requeets and to create consistency among state
regulations.

In order to support some of the concepts in theehnde, NESCAUM requested an air quality
modeling exercise to assess the impacts of thateinma variety of situations and
configurations. These simulations are meant teepeesentative of OWB installations currently
in use, many of which do not seem to match purpdipeoper” locations for OWBs, as well as,
in possible future configurations and emissionsades. The pollution metric for which the
impacts were estimated is the 24-hour PM conceotratvhich was deemed to be the
controlling threshold for the pollutants of inter&®m these units, as well as the averaging time
of concern versus the effect of annual operatidgksa threshold for comparison of the impacts,
the revised National Ambient Air Quality StandaNRAQS) for the 24 hour Piklevel of 35
ng/md is used?. However, the results allow for comparison to2dehour NAAQS for PN as
well.

Il. Modeling Assumptions and Approach

The modeling was performed using the EPA’s AERMO&def which was recently

promulgated as the recommended approach for ayafisource specific assessments. It
incorporates the latest state-of-the-science irogperic transport and dispersion concepts,
including a revised approach to building downwai$éats. In order to assess the implications of
possible wide range of conditions, a set of contimna of stack parameters, device proximity to
buildings, meteorological data sites, and the enflee of receptor height were tested. The results
of these combinations were then scales with fousgions scenarios representing existing and
proposed emission rates. The various model inpratmpeters required for the modeling are
outlined in the following sections.

1. Stack and Emissions Datd’he OWBs in use currently are represented inribdel as a
building 4 feet by 6 feet, and 6.7 feet high (“weted” height of the pitched roof). The
stack is 10ft high along the shorter side of thié amd has a diameter of 6 inches. In
addition to this stack height, another height dt Wés tested to account for potential

& Also known as outdoor wood furnaces, waterstovesitdoor hydronic heaters,

® Some of the figures presented also highlight irtsatthe 3Qug/m?3, which is the level supported by CASAC and
the NESCAUM states.

¢ EPA'sGuideline on Air Quality Models, Appendix W of 40 CFR Part 51
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extensions of the stack to mitigate the unit’'s dewassh effects on the plume. Other stack
parameters were derived from actual data that NBEZAbtained during stack testing.
It was found that the units generally spend abé@t 2f the time in burn mode with the
dampers open, and 75% of the time in standby maitle the dampers closed. The stack
testing measured a stack velocity of 1.98 m/s immiode and 0.74 m/s in standby
mode. The corresponding stack temperatures wersureghat 497 in burn mode and
228F in standby mode. These values were then weigitedhged for use in the
modeling as 1.05 m/s velocity and 2B4stack temperature. All model runs were
performed using a unitized emission rate of 1 @fsl the model outputs were then scaled
to four emission rates provided by NESCAUM repréisgrnthe existing conditions and
potential future limits. The rate for existing tewas set to 161 g/hr. The stack
parameter and emission rate data used in the nmngdmie based upon the only known
field test of an in-use unit operations which wasessed by state staff as of the writing
of this report. The Phase | rates were set baseth@mission rate of 0.44 Ib/mmBtu
heat input. This number was converted to a graansipur number for residential units
with a rated heat output of less than 350,000 Btufiinis number set a range of
emissions from 16 g/hr to 70 g/hr with an averagéssion rate of 43 g/hr. For this
report, emissions were modeled at the average emiszte of 43 g/hr and the maximum
emission rate of 70 g/hr. The potential Phaseniksion rate was set at 15 g/hr since the
model rule establishes an emission limit of 0.3thiBtu heat output with no individual
test run to exceed 15 grams per hour.

Building Downwash Parametei®ne of the significant effects considered in the
modeling for these units is the downwash experiéitigethe plume from the relatively
short stack due to the flow disturbance imposethbyunit itself. In order to test the
effects of raising the stack to a height which mizies these effects, that is to Good
Engineering Practice (GEP) height, another stagghhef 18ft was also modeled.
Rarely, however, are these units in a “stand alonele. The more commonplace use of
these units in practice is wherein an adjacentéousnother structure exists. Thus,
typically these structures would impose additiat@hnwash effects and were
approximated in additional modeling as a house I{@éight and 15 by 20m) or a 40ft
height barn (13m high and 25 by 30m) located aB06iitfrom the units. This
determination was based on information obtaineddsncy staff on unit installations. To
test the effects of the distance from these strastand their orientation, a limited
number of additional model runs were performedescdbed below. It should be noted
that general GEP guidance suggest that in ordairionize structure influence on the
unit’s plume, these units have to be at a distafied least 5 times the height of the
nearby structures, or about 100 and 200ft away tterhouse and barn, respectively.

Receptor Locations and HeighiBue to the short stack and the high potential for
building downwash, which would quickly bring thaupie towards ground level, the
likely impact areas were deemed to be very closkdanit. Thus, a dense receptor grid
next to the unit was generated for the modelingpokar receptor grid was chosen with
receptors located at each 10-degree incrementgbé.avithin 100 meters of the source,
receptors were spaced 10 meters apart along ediel, izeginning 10 meters from the
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source. Beyond 100 meters, the receptors were décmeters apart, extending out to
500 meters from the source. The initial modelirgutes indicated that impacts
maximized close in and gradients dropped off beyd@ meters of the source,
confirming that the sparser receptor grid beyond m@ters was justified. All receptors
were assumed to be at flat terrain in most of tbedehruns. Given the low level plume
heights and the significance of building downwaaats in determining maximum
impacts, it was determined that terrain effectsnantdikely to be a major factor in

defining the controlling concentrations for thesegke source simulations. Terrain
effects on individual sources are most signifidantelevated sources when plume
impaction on terrain features is likely. Anotheesario under which terrain effects

could be important is the case of a well-definelleyalow with sheltering which results

in periods of stagnation characterized by low wspdeds and stable conditions, resulting
in accumulation of emissions. The latter sceneaianot be properly simulated by the
steady state AERMOD model and any potential fusimaulations would have to address
this issue with a proper model. However, sincepilmpose of the current study is to
provide reasonable estimates of impacts from indiai OWB under various scenarios,
limited model runs with terrain heights close tarpke height were tested to determine the
effects on the maximum impacts for select scenarios

Meteorological Datatn order for the results to have general applidsbit is necessary
to test the results with multiple meteorologicaledsites of varying conditions. Practical
limitations and time constraints, however, dictatesl use of three data bases readily
available in the AERMOD input format previously pessed for applications in New
York. Five years of data are available at thets sbut the initial modeling runs were
performed with only 1 year from each site: 20a#rfrJamestown, 2000 from Erie, PA
and 1992 from Syracuse. Fortunately, these datdesmmed to represent a range of wind
patterns and conditions, as depicted in the atthfibares of wind roses for the data. It
is noted that there is good representation of lomdvwspeeds conditions, which could
potentially be associated with worst case impalttazas also presumed that the
downwash effects will likely dominate the worsteawnpacts for the 24 hour averages
and the specific data base might not be as crigisah other applications. The initial
modeling results generally confirmed this presuomtbut additional four years of
meteorological data from Syracuse, which correspdrd the maximum impact from all
scenarios, were also used for assessing the ygaatovariability of the maxima for
some of the scenarios.

Using these input parameters, a number of modelwere made for a combination of
the variables. Specifically, both stack heightsenaitially modeled in the stand alone
and next to the house and barn situations withyeae of meteorological data from two
of the three meteorological data sites to deterrfirevariability in impacts. Both stack
heights were also tested with the limited terraiat@ire with Jamestown 2002 data, while
the 10ft stack case was tested with a differemkditacation, building orientation and
direction from the house since this was the stnectesulting in the higher impacts. The
worst case 24 hour impact from each model run ataslated and used to guide further



analysis with the additional Syracuse data. Tttedanodeling runs were set to also
provide the 8 highest impacts for comparison to the form of24ehour PM sstandard.

I1l. Results and Conclusion.

The modeling analysis was carried out to answeaitegeneral questions on the consequences
of emissions from OWBs under various configuratioie the extent that refinements to the
modeling assumptions could be made to determineittileience of the results due to certain
regulatory requirements, these were limited topw@meters of significance. For example, to
test the influence of using five years of meteagalal data, as required by EPA modeling
guidance, a set of such calculations were carngdvith one of the data sets to deem the
influence of such variability on the general cosahms. The same approach was taken in
determining whether these conclusions would diffeh the use of the different stack to

building configuration, or the specific form of tHaeshold used for comparison of impacts to
the revised 24 hour PMstandard, or the consideration of background levels

Details of all modeling results are presented ipé&mlix A and are summarized in Table 1.
Table 1 presents the maximum 24 hour impacts wualesus stack configurations and the four
emission rates. Appendix A outlines the approakbrtan the modeling and the stepwise process
of addressing the specific source configuratiordsassumptions tested. Not all combinations of
the parameters were analyzed. Rather, as comhisatiere tested and results summarized in
Table 1, the next set of model calculations weretéd to those conditions which required
further reinforcement or testing. A summary ofta# results are presented in the first page of
Appendix A. Modeling results for one-year of metdogical data for Jamestown and Erie are
presented on the next two pages of Appendix A.s Tlable includes the maximum and second
highest impacts with a “unitized” emission ratelgfs which is then scaled to impacts for the
existing scenario emission rate (0.045g/s). Theesponding location of the impacts, any
terrain feature height and the meteorological dah® maximum are also listed for these results.

The next set of modeling results, presented in AdpeA, provide impacts for the additional
one year of Syracuse data. This Table includeaddition to the maximum 24 hour impact, the
8™ highest impact for the scenarios modeled. Inchie, the impacts are scaled to the four
different emission rates for existing units, therage and maximum Phase | emission limits,
and the maximum rate for Phase Il emission lirftishould be noted that in some of these
results, the maximum impact was found to be locaipaind” of the stack location due to the
back circulation in the cavity imposed by the ngastucture. Although these impacts are
considered valid, the maximum impacts downwindhef $tack were tabulated instead to avoid
any confusion. However, it was noted that theedéhces in these impacts were very low (i.e.
about 2percent). The final two pages of Appendiprésent the summary and the detailed
information, respectively, of using five years oét@orological data from Syracuse for the
maximum and 8 highest impacts. The purpose of the latter imjsatzt roughly represent the
form of the 24 hour Pl standard which is the average of the 98% of the@atnations.

Appendix B provides the meteorological data assediaith sample days of maximum impacts.
These data can be used to address not only théajuetthe conditions associated with high
expected impacts, but also the likely persistericeedconditions causing the maximum over the



daily period of the boiler operations cycle. Thatso allow the inter-site comparison of
conditions to identify any potential differencesigihmight be associated with the use of limited
number of sites of meteorological data.

For the purposes of general conclusions seen getresults, the maximum 24 hour impacts
under the stack and emission scenarios modelesbiarmarized in Table 1. It should be noted
that for Syracuse data, some of the scenariosl{Zdyicorresponding to Appendix A scenarios)
include not only the maxima associated for the 18@28e” year modeled, but also the overall
maximum for any of the 5 years of data. For the@se (i.e. 10ft stack next to a house), 1992
data resulted in the overall maximum; thus theniy one impact presented per emission rate.
These impacts could be viewed in the context abuarthresholds for PN and PM s, here we
chose to compare these to the revised 24 hoursBtdndard of 35 ug/fm Although most
conclusions are based on the incremental impaet¢ala single wood boiler, the considerations
of 8" highest impact and of background levels are atstudsed below. In addition since a
number of scenarios projected impacts above they8%® level, some of the results were plotted
on the receptor grid to determine the areal exdétiiese exceedences. These results are
presented in graphical form in Figures 1 to 8 amddéscussed in the following observations:

1) Table 1 indicates that the impacts associatéiul existing emissions are above the
revised 24 hour Pl standard under all conditions modeled. This idekithe cases of stack
extensions by 8 ft, which only has a significarieeff in reducing impacts in a “stand alone”
configuration. Some of these impacts are also atie/®M, 24 hour standard of 150 ugim
The maximum impacts are associated with the cordigan of the boiler stack being within the
influence of a nearby house (“nearby” is generadlyognized to be 5 times the height of the
structure of influence). The impacts associatatl winearby barn with larger dimensions are
somewhat lower, likely due to the additional dibutiof the already low level plume by the
structure’s downwash effects.

2) The meteorological data site does not play mifsignt role in the determination of
these maxima. That is, the meteorological condstiassociated with the worst case impacts are
found to be similar in all three data sets andntlagima are likely associated with the downwash
influences of the boiler “structure” or other neadbructures. Even with the case of the
extended stack height of 18 ft on a stand-alonkhavhere downwash effects are minimized,
there is consistency in impacts from the three dates. One exception is a unit with a 10ft
stack next to a house. In this case the prediotpdcts are somewhat higher with Syracuse
data. The reason for this seems to be more hdlwsver wind speed and directions to the
specific receptor associated with this maximumetas a review of the Appendix B
meteorological data.

3) A review of the selected days of meteorologdzth of Appendix B indicates that the
conditions associated with the maxima are genenadiglerate and some low wind speeds during
nighttime, moderately stable conditions, but assam also exists with higher wind speeds or
convective conditions. It is also seen that thecH hours which transport the plume to the
receptors of maxima are limited to a handful ofrispwhich means that it is not necessary for
prolonged persistence to occur to produce thegeitigacts. In addition, it is noted that the



low wind speeds (less than 2m/s) seen in the datad associated with these maxima. This
could be a result of the chosen averaging timaé@irnpacts (24 hours) which appear not to be
controlled by the occurrences of these lower wipekesls in these simulations. However, for
shorter averages or for the topographic setting&persistence of stable/low wind speeds are
more likely, the results could be controlled bystaeonditions.

4) Raising the stack by 8ft does have a signifiedfgct in reducing impacts of the unit
under limited conditions. In order for the incredstack height to have this effect on ambient
impacts, the boiler must be outside the influerfogearby structures; i.e. under the “stand alone”
condition. Thus, when the stack is outside thiuérfce zone of nearby or it's own structures,
the stack is GEP height and the plume is not atebly downwash considerations. However,
this situation does not seem to be found in cunpeattical applications.

5) Under the two Phase | emission scenarios tadmlif@verage and maximum emission
rates) the majority of impacts exceed the,REtandard. The exceptions are the standalone
boiler or boiler next to the barn cases with areedéed stack height.

6) Under the Phase Il emission scenarios, all ingpae below the standard regardless of
the conditions modeled. The overall maximum i®eisded with the 1992 Syracuse
meteorological data case with the 10ft stack nexih¢ house, with most impacts well below the
35 ug/nt threshold.

7) Modeling indicates that the maximum impacts framy configurations occur 10 to 30
meters from the stack (see Appendix A). Thusgieidnine the spatial extend of impact areas
above the standard and the associated concentgatidients, a number of graphs were
generated for the Jamestown 2002 meteorologicalrdatiel results and under sample
scenarios. The results are presented in Figure€tIdr cases 1a, 1b, 2a and 2b, respectively, all
for the existing unit emission rate scenarios. e\bat the scale for Figure 2 is different than for
the rest to allow the depiction of all the restidtde discussed. It is seen that the spatial erfen
the impacts above 35 ugliis rather limited, with a sharp drop off beyonda0from the stack.
These impacts, however, do not include backgrowmgsdrevels. For the Phase | emissions
scenarios, impact areas above the NAAQS are redudttdno such areas projected for the
Phase Il emissions. Modeling for larger than 360,Btu units or several units in one
geographic area was not conducted. However, tlessets indicate that potential for significant
cumulative short term impacts due to a number @déhooilers in a given area is limited to
instances of “adjacent” multiple configurations. the other hand, it is likely that for long-term
or annual basis, cumulative impacts could be aasatiwith multiple units over larger areas due
to influence of wind direction frequencies.

8) The influence of nearby terrain has been modehdygl to the extent of plume
“impaction” on relatively small features in the mitty of the stack. The simulation of terrain
effects, especially with close in receptors anepbal for impaction, is deemed problematic for
these low level sources. Thus, the limited modetgehcts associated with these features are
comparable to those with structure downwash effesisecially with the higher stack case
which does not really sense the terrain influen&garoper assessment of the significance of



terrain effects is thought to be the instance oigtent low wind speed case in a well defined
valley situation which could lead to accumulatidrconcentrations, but that scenario cannot be
simulated for the source specific configurationssidered here by the AERMOD model. Itis
noted that the maxima 24 hour impacts associatddtive scenarios were not due to very low
wind speed cases, some of which are found in the vases from all three sites, but this is

likely due to low persistence of these winds indlaé sets and the corresponding averaging time
for the concentrations, as discussed above. Thesetresults are a good representation of worst-
case 24 hour impacts, at least for single sournelations.

9) To test the influence of the stack configunatiath respect to the nearby structure
orientation, at least two additional runs were perfed: one with a different horizontal house
dimension facing the stack, using the 2000 data fiesie, and another with the house placed due
west of the stack, instead of due east, but asdh@e distance and with 2002 Jamestown data.
The first test resulted in somewhat higher imp&&a® ug/ni (case 2h of Appendix A) versus
the 178 ug/mfor case 2c of Table 1, while the second testitesin a comparable increased to
199 ug/m (case 2r in Appendix A) versus the 159 ugjimpact for case 2a of Table 1. Thus, it
is important that these results be used to drawrgéconclusions and not for absolute
demonstration of standards compliance.

10) To test the influence of meteorological yearalility on the conclusions reached,
five years of Syracuse data were analyzed. Thatsevdere modeled for the worst case scenario
of a woodboiler next to the house with a 10ft staelght, as well as the configurations of a 18 ft
stack next to a house and in a stand alone mode E&ek). The maximum 24 hour impacts are
summarized in Tables 4 and are detailed in thetables that follow in Appendix A for the
existing emissions conditions (the correspondifidnighest impacts are also presented in Tables
5). The use of five years of data results in @eaof impacts which differ from the average by
about 20 to 30%, depending on the emission scerartalo not significantly alter the
conclusions reached previously. The use of 5 yefadsta will likely result in higher impacts for
the other two sites of meteorological data, butréseilts for the Phase Il emission scenario are
not expected to be above the 35 utmeshold based on the variability seen.

11) The last conclusion is further supported bytésting done to determine the
consequences of using th® Bighest PMsimpact to represent the 98% of the 24 hour valaes f
comparison to the form of the standard. Thisngstvas done with the Syracuse 1992 data for
all scenarios of Table 1, except the terrain caemad for all five years of Syracuse data for the
same cases modeled in the meteorological datab#giauns discussed above. These results
are presented in Tables 3 and in the tables opages which follow it in Appendix A. The
general conclusion reached from these resultststtie use of the8highest impacts would
result in roughly 1/4 to 1/3 lower impacts than tise of the maxima presented previously.
However, the conclusions noted above relative éosstandard are not significantly affected,
although the cases of exceedences of the standdatt the Phase | emissions are reduced.

12) All of the above conclusions are based on tmeparison of the source impacts to the
standards without consideration of existing backgtblevels. In many instances, this omission
of background levels is of no consequence to timelasions since the source impacts alone are



projected to be above the RMstandard. However, in two specific aspects a rasggimate of a
background level was used to test the influencandbient background concentrations on the
conclusions of this report. These are: in therdetgtion of the areal extent of the impacts
above the standard, and in the case of Phase $k@miresults, which are below the standard
without background levels. The consideration baekground level is important for a pollutant
such as PMsthat has a relatively consistent and large regitaaksport component. For this
purpose, however, it was decided to use an aveepgesentation of 24 hour background levels
that could be associated with a random day of piaddmgh impacts from the woodboiler and
not to use worst case background levels which @neervatively used in general permit
modeling analysis. Thus, the average daily valutsafig/ni was used for this analysis, which
represents the average yearly background levekrads in New York over the last few years.
It is also believed that this level fairly repretsetine contribution of regional transport
component to the levels of daily averages.

Using this background level, isopleths of total aots (woodboiler plus background) for
the controlling scenario of a 10ft stack next twoaise are plotted in Figures 5 to 7 for the
existing, the maximum Phase |, and Phase Il enmgsites, respectively. Figure 7 indicates that
with the background concentration included, no egeaces of the 35 ugfrrevel would occur
for the Phase Il emission limit. Comparing theufessin Figure 5 to Figure 2 for the same worst
case controlling impact scenatrio, it is seen thatdrojected maximum distance to impacts above
the PM sstandard is extended from 100 to about 150m wethriblusion of a background level.

A simpler way to view this result on the same nm&jwiplot an isopleth of the standard minus the
background level (i.e. 20 ugfjron the figure with the boiler only impacts, apidéed by the
darker blue line in Figure 2 (i.e. the outline loftline corresponds exactly to the distance to the
areas below the standard depicted in Figure 5)s fEvised estimate of distance to total impacts
above the PMsstandard still represents a rather localized impane. As Phase | and Phase I
emissions are implemented, these areas will slatirdecome non-existent, accordingly, as
depicted in Figures 6 and 7, respectively.

An additional depiction in Figures 2 and 4 areltbkter blue lines, and in Figures 5 and
6, the “hatched” area, which show the extent ofdotp above a value of 30 ug/rthe level
supported by CASAC and NESCAUM for the 24 hour P3/&andard. As noted above, Figures
5 and 6 contain the regional background level etttal impacts. These areas further extend the
distance to which the OWBs have an impact oveBthag/nt value, although the extended
impact areas are of the same general magnitudd poteiously.

In summary, the modeling analysis undertaken by NS was developed to determine
the range of maximum projected impacts of varicarsigulate matter emissions rates from
OWSBs under various configurations and scenaridss @ata will be used to inform policy
makers on the potential impacts of various emisstandards. The results of the modeling
demonstrate that under current emission rateseiawthe proposed Phase | emission limit,
there will be localized exceedences of EPA’s 24riiiv, sstandard. In order to avoid
exceedences of EPA’s 24 hour Pjdtandard, units must move to emission rates prabiose
Phase Il of NESCAUM’s model rule.



APPENDIX A: DETAILS OF MODELING RESULTS



Tablel SUMMARY OF MODELED PM IMPACTS FROM
OUTDOOR WOOD BOILER EMISSIONS (ugfn

Modeled Jamestown Met Data(2002) | Erie, PA Met Data(2000) Syracuse M et Data
Conditions (1992 /Max of 5 Years
(Case) Existing Phase | Phase | Existing Phase | Phase| Existing  Phase | Phase
Rate Ave. Max. Rate | Rate Ave. Max. Rate | Rate Ave. Max. Rate
D >: |2 (53 |1 120 |32 |52 |1 119 2 |s0 |1

stand alone (1a)

Stack=10ft, flat terrain,
next to house (2a)

159 42 69 15

178 a7 77 16

246** 66 104 22

Stack=10ft, flat terrain,
next to barn (3a)

104 27 45 10

103 27 44 10

81 22 34 7

Stack=18ft, flat terrain

~tand slone (1) 42 11 |18 |4 40 11 |17 |4 4055 | 1115 | 17/23 | 4/6
Stack=18it, flat terrain, | ;.5 |3 |5 [ 1g 83 2 |3 |8 106/137 | 28/36 | 45/58 | 9/12
next to house (2b)

Stackslaiaticiralng) . 18 |30 |6 64 17 |28 |6 65 17 |27 |6

next to barn (3b)

Stack=10ft, terrain

featurestand dlone () | 159 |42 |69 |15 137 3% |59 |13 163 43 |e9 |15
SRS, il 156 |41 |67 |15 168 M |72 |16 223 60 |94 |20

featurenext to house-2j

NOTE: Emission rates are as follows: Existing cd$d g/hr (0.0447g/s), Phase I: Average=43g/101(09g/s)
and Maximum=70g/hr (0.0194q/s), Phase Il: 15g/t0q8179/s).
** Maximum occurred with 1992 data for the 5 yearsdeled.



Figure 1:

Run 1la - Existing Case
(OWB only, 10ft stack)

PM (ug/m3)

I <35




Figure 2:
Run 2A - Existing Case
(OWB with house, 10 ft stack)

PM (ug/m3)

Distance to which
Impact + Background > 35 ug/m3

Distance to which
Impact + Backgroung > 30 ug/m3




Figure 3:
Runlb - Existing Case
(OWB only, 18ft stack)

PM (ug/m3)
I <35
[_]>s35




Figure 4:

Run2b - Existing Case
(OWB with house, 18ft stack)

PM (ug/m3)

Distance to which
Impact + Background > 35 ug/m3

Distance to which
Impact + Background > 30 ug/m3




Figure 5:

Run 2A - Existing Case
Background Added
(OWB with house, 10ft stack)

PM (ug/m3)

B <30




Figure 6:
Run 2a - Phase |

Background Added
(OWB with house, 10ft stack)

PM (ug/m3)

B <30




Figure 7:
Run 2A - Phase I

Background Added
(OWB with house, 10 ft stack)

PM (ug/m3)

B <35




APPENDIX B:
METEOROLOGICAL DATA FOR SELECT DAYS
ASSOCIATED WITH MAXIMUM IMPACTS



WIND ROSE PLOT:

Station #14860 - ERIE/INT'L ARPT, PA

DISPLAY:
Wind Speed

Direction (blowing from)

WIND SPEED

05- 21
Calms: 7.62%

COMMENTS:

DATA PERIOD: COMPANY NAME:
2000

Jan 1 - Dec 31

00:00 - 23:00

CALM WINDS: TOTAL COUNT:
7.62% 8784 hrs.

AVG. WIND SPEED:

4.24 m/s

PROJECT NO.:

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT: JAMESTOWN, N.Y.
Station #72523

DISPLAY:
Wind Speed

Direction (blowing from)

WIND SPEED
(ml/s)

[] >=111
B ss- 111

5.7- 8.8
3.6- 57
2.1- 36

Il |

05- 21
Calms: 11.31%

COMMENTS:

DATA PERIOD: COMPANY NAME:
2002

Jan 1 - Dec 31

00:00 - 23:00

CALM WINDS: TOTAL COUNT:
11.31% 8760 hrs.

AVG. WIND SPEED:

3.87 m/s

PROJECT NO.:

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Station #14771 - SYRACUSE/HANCOCK INT'L ARPT, NY

DISPLAY:
Wind Speed

Direction (blowing from)

WIND SPEED

05- 21

Calms: 4.46%

COMMENTS:

DATA PERIOD: COMPANY NAME:
1992

Jan 1 - Dec 31

00:00 - 23:00

CALM WINDS: TOTAL COUNT:
4.46% 8784 hrs.

AVG. WIND SPEED:

3.97 m/s

PROJECT NO.:

WRPLOT View - Lakes Environmental Software




